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Preface

Drug and alcohol addictions occur commonly in

medical populations; 25 50% of patients seen by

primary care physicians have alcohol and drug dis-

orders, with even higher prevalence in certain medical

specialty populations. Drug addiction, alcohol addic-

tion, and what has been called unhealthy drinking are

even more common and prevalent in trauma centers

and our society. Injury due to excess and dangerous

consumption of alcohol causes almost 25% of trauma

center admissions. Currently, there are no authorita-

tive addiction texts with a focus on the identification,

intervention, and management of either “addictive

disorders in medical populations” or “medical com-

plications in addiction populations”. This bookwill be

useful for those seeking information to help a patient

or family with a tobacco, alcohol or drug problem.We

hope this book can give answers and a direction to the

identification and management of addictions and their

medical complications in patient populations.

The death rate for alcohol-related injury patients

after discharge is almost 200% higher than that of

injury patients who were not drinking. Yet it was not

until 2007 that the American College of Surgeons

Committee on Trauma implemented a requirement

that all Level I trauma centers have a way to provide

alcohol screening and intervention to patients. Addi-

tionally, the Substance Abuse and Mental Health Ser-

vices Administration (SAMHSA) has established and

helped get codes for the Screening, Brief Intervention,

Referral and Treatment (SBIRT) initiative to expand

the physician and health professional treatment sup-

port and capacity for substance use and addiction.

Addictive Disorders in Medical Populations covers

this subject in depth as far as what to say and do as

well as providing additional resources for the MD.

Neurobiological progress in thefieldof addictionhas

been amazing and evidence-based treatments have

developed at a phenomenal pace, with bench to office

applications for tobacco, alcohol, and drugs. Pharma-

cological and psychosocial treatments are covered in

detail in this book, in clear practical terms. Themedical

and mental complications of addiction are explained

comprehensively throughout the text. Clinical consid-

erations are the predominant theme; however, the

standards of clinical practice described in Addictive

Disorders in Medical Populations are grounded in the

most current research. The chapters have consistent

organization, which includes uniform, plentiful, and

practical presentations of both clinical and research

materials. The authors are leaders in theirfields, selected

from the respective general medical and specialty areas.

We know all too well that most, if not all, MDs in

practice today did not have the benefit of learning

about the neuroscience of addiction and substance

addiction when they learned their basic sciences in

medical school. Worse yet, if they learned addiction

and misuse identification, interventions, and treat-

ment, it was from a book. Imagine learning examina-

tions or labor and delivery by reading a book alone,

without clinical correlation and context. When we

started mandatory two-week addiction medicine

clerkships for all University of Florida medical school

students, we hoped but did not envision howmuch that

would change our hospitals and the College of Med-

icine. Knowing where we are, we hope that this book

bridges the gap between what the practicing health

provider or specialist needs to know and what they

have learned the hard way.

Norman S. Miller and Mark S. Gold
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1
Addictive disorders as an integral part
of the practice of medicine

Norman S. Miller1 and Mark S. Gold2

1 Department of Medicine, Michigan State University, East Lansing, Michigan 48824, USA and Department of Psychiatry,
The University of Florida, Gainesville, FL 32611, USA

2 Departments of Psychiatry, Neuroscience, Anesthesiology, Community Health & Family Medicine, University of Florida
College of Medicine and McKnight Brain Institute, Gainesville, FL 32611, USA

1.1 OVERVIEW

The role of physician in the prevention and treat-

ment of addictive disorders is growing in impor-

tance and magnitude. The public and managed care

organizations are increasingly looking to physi-

cians for leadership and advocacy for patients who

have drug and alcohol addictions. The political

climate and enormous need combine to make the

role of physicians essential to prevention and treat-

ment strategies for addictive disorders. Efforts by

physicians in the past have been slow and obstruc-

tionist, partly because of moral views and lack of

training in addiction problems and disorders. Phy-

sicians who were not prepared to confront patients

about their addictions and nonphysicianswho could

treat, but not communicate with the physicians,

competed for the overall care of the patients.

Frequently, patients had to bridge the gap at the

expensive cost of delay in prevention and diagnosis

of problematic use of alcohol and drugs.

Heretofore, physicians played a supporting role,

or no role at all, in fostering and developing effec-

tive prevention and treatment methods for addictive

disorders. The attitude of “see no evil, hear no evil,

do no evil” no longer allows physicians to ignore

common alcohol and drug problems in their

patients. Increasingly, generalists are called upon

to screen, detect, prevent, and treat alcohol and drug

disorders in their populations.

The challenge to medical schools and resident

training programs to provide education and clinical

experience in addiction has never been greater or

more pressing. In the past, despite the presence and

affects of alcohol and drug-related disorders, med-

ical schools and residency programs failed to com-

petently teach screening, diagnosis and treatment

of such disorders to students. Increasingly, medical

students and residents became aware of the need

and demonstrated interest in becoming knowledge-

able and skilled in the prevention and treatment of

alcohol and drug addiction. Both residency direc-

tors and curriculum deans affirmatively endorsed

that assessment of deficiencies in training and

Addictive Disorders in Medical Populations         Edited by Norman S. Miller and Mark S. Gold
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education for alcohol disorders would lead to sig-

nificant improvements in medical education for

residents and medical students. As a result, medical

schools and psychiatry residency programs (at least

in the major university settings) are integrating

addiction education and experience into their

programs [1].

We have a large body of knowledge and basic

skills in the prevention and treatment of addictive

disorders. Considerable resources have been spent

on research and development of clinic methods for

prevention and treatment. The next step is to imple-

ment what is effective and useful to patients. The

role of physicians will become apparent if they

concentrate on what is effective in preventing and

treating addictive disease [2].

After reading this chapter you will better be able

to understand:

1. The clinical prevalence of addictive disorders in

the general as well as special circumstance

populations.

2. The role of the physician in the prevention and

treatment of addictive disorders.

3. Methods to improve prevention and treatment

of addictive disorders primarily through improv-

ing medical school education.

1.2 CLINICAL PREVALENCE

1.2.1 Prevalence of alcohol and drug
dependence in the general
population

Alcohol and drug dependence are among the most

prevalent illnesses in American society. The Epide-

miological Catchment Area study, which is a survey

of mental health and substance-related disorders in

nearly 20 000 adult Americans, found a 13.5% life-

time prevalence of alcohol addiction or dependence,

and 7% of drug dependence [3]. Alcoholism and

related illnesses are major causes of morbidity and

mortality in patients in the United States. More than

half of all accidental deaths, suicides, and homicides

are alcohol or drug related [4]. A significant propor-

tion of fetal anomalies can be attributed to the use of

drugs or alcohol during pregnancy, with an esti-

mated rate of 11%of illicit drug use among pregnant

women [5]. The use of intravenous methods of

administering illicit drugs has contributed to the

increasing number of deaths from AIDS, according

to data from the Centers for Disease Control and

Prevention (CDC) [6].

1.2.2 Prevalence of multiple drug use
and dependence in treatment

The use of multiple drugs and alcohol is extra-

ordinarily common (e.g., alcohol and cocaine,

heroin and cocaine, marijuana with alcohol or

cocaine). The large overlap of the use of drugs

and alcohol has had significant ramifications for

diagnosis and treatment as they are traditionally

practiced [7–11].

Research models for dependence on alcohol and

drugs are affected by multiple use and dependence.

In practice, one drug is frequently substituted for

another, and the majority of individuals develop

combined alcohol and multiple-drug dependence.

The concurrent and simultaneous occurrences of

multiple drug and alcohol dependence suggest a

generalized susceptibility to the various types of

dependence [12–15].

1.2.3 Prevalence in the medical
population

Drug and alcohol addiction are among the most

common disorders seen in medical practice. They

are at least as common as hypertension [16].

Addiction is associated with a wide range of

problems, including pancreatitis, liver disease,

accidents, suicide, depression, and anxiety.

20–50% of inpatient hospitalizations may be

attributed to substance use and addiction, and

25–50% of emergency room visits are alcohol use

and addiction related [17–22].
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Although addiction is an extremely common

disorder, it remains inadequately diagnosed and

treated by physicians. Of the 20% of patients seen

in ambulatory care settings who are estimated to be

addicted to substances, only 5%of these patients are

diagnosed [23]. Physicians do not diagnose or treat

substance use and addiction with the same fre-

quency, accuracy, or effectiveness as they do other

chronic medical diseases [24,25]. In a recent study,

resident physicians correctly identified less than

half of the patients with positive scores on a CAGE

questionnaire, 22% of patients with an alcohol

addiction history, and 23%of patients with a history

of substance addiction [26,27].

1.2.4 Prevalence in family
and workplace populations

Thepsychological and social costs of alcoholismand

drugaddictionareconsiderable topatients inmedical

practice. Alcoholism is a major cause of family

dysfunction, including domestic violence and child

abuse.Over40%ofadultsreportexposure toproblem

drinkers in their families [28]. Alcoholism is a major

contributor to poor job performance andproductivity

loss. Data show that 15% of heavy alcohol users

missed work because of illness or injury in the past

30 days, and 12% of heavy users skipped work

because of drinking in the past 30 days [29].

1.3 CLINICAL DIAGNOSIS

Physicians must make the diagnosis of alcohol and

drug dependence to develop an integrated approach

to medical education about addiction. Physicians

must diagnose patients who present with abnormal

alcohol and drug use [30–32]. Physicians must ask

routine screening questions to all patients they see

and maintain a high index of suspicion for addictive

diseases, especially in light of the extreme levels of

denial often present in addicted patients. Physicians

seeing patients in high-risk populations, such as

emergency departments, prisons, and trauma units,

must have an especially high index of suspicion.

A family history is the best predictor of addiction in

patients; therefore, questions about family history

take on special importance in the detection of sub-

stance addiction or dependence. In addition, patients

with chief or presenting complaints such as sleep

disorders, “stress,” chronic dyspepsia, recurrent

peptic ulcers, or recurrent trauma should also raise

a physician’s index of suspicion. Physiciansmust be

taught to listen carefully for rationalization, mini-

mization, and denial in patient’s responses while

observing their affective component associated with

these complaints and responses [33].

1.3.1 Risk assessment by physicians

Physicians should be able to detect patients in

environments that pose a risk for the development

of substance dependence.Categories of vulnerability

to the use of alcohol, tobacco, and other drugs

should be learned by every physician. Family envir-

onment includes family conflict, poor discipline

style, parental rejection of the child, lack of adult

supervision or family rituals, poor family manage-

ment or communication, sexual and physical abuse,

and parental or sibling modeling for use of alcohol,

tobacco, and other drugs. School environment

involves lack of school bonding and opportunities

for involvement and reward, unfair rules, norms

conducive to use of drugs, and school failure

because of poor school climate. Community envir-

onment pertains to poor community bonding; com-

munity norms that condone alcohol, tobacco, and

other drug addiction; disorganized neighborhoods;

lack of opportunities for positive youth involve-

ment; high levels of crime and drug use; endemic

poverty; and lack of employment opportunities.

Peer factors include bonding to peer groups whose

members use alcohol, tobacco and other drugs or

engage in other delinquent behaviors [34].

1.3.2 Physical examination
and laboratory testing

The physical examination may be helpful in

detecting alcohol or drug dependence. Information

about intoxication, withdrawal, or alcohol-related
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or drug-related organ damage and disease may

yield important information about the adverse

complications of addictive illness. Although no

specific finding is pathognomonic of alcoholism,

a physician’s use of physical findings may be

valuable in penetrating denial and convincing

patients of the significant extent of their alcohol

and drug use. Laboratory tests, such as urine

toxicology screen, macrocytic red cell indices, or

for serum glutamic-oxabacetic transaminase and

serum glutamic-pyruvic transaminase, may also be

helpful. None of these, however, is of the same

degree of importance and specificity as a thorough

history for addiction with every patient [33].

1.4 CLINICAL COMORBIDITY

Substance addiction disorders have been associated

with serious problems including violence, injury,

disease, and death. In 2006, the CDC reported

13 470 injury deaths from alcohol-impaired motor

vehicle crashes in the United States; this was almost

32% of all traffic-related deaths for that year [35].

It has been estimated that one in every four deaths

can be attributed to the use of alcohol, tobacco, or

some other form of drug. For example, tobacco use

alone has been linked to 90% of lung cancer cases,

75% of emphysema cases, and 25% of ischemic

heart disease cases [36].

1.5 TREATMENT OF MEDICAL DISORDERS ASSOCIATED WITH ALCOHOL
AND DRUG USE AND ADDICTION

1.5.1 Physician intervention

Physicians should know how to provide simple

interventions to eliminate or decrease substance

misuse before it becomes dependence or addiction.

Studies have shown that brief, empathic interven-

tions by physicians can decrease the consumption

and adverse effects of addictive substances by

20–50% [34,37–39]. Physicians should be taught

that messages which state that the attainment of

the goal of reducing alcohol-related problems is the

patients’ responsibility and which encourage absti-

nence are powerful modifiers of patients’ behavior

toward alcohol and drugs.

Physicians should be well versed in using

prevention strategies for those patients at risk of

substance addiction or dependence. Counseling

patients about the health risks and dangers of sub-

stance misuse or addiction can be extremely effec-

tive in reducing their occurrence. The education of

patients about the long-term and short-term con-

sequences of substance misuse and addiction,

including the severe risks encountered by drinking

and driving, is fundamental to interventions by

physicians. Physicians should be aware that many

patients’ peers probably donot approve of substance

misuse and addiction, including the severe risks

encountered by drinking and driving, is fundamen-

tal to interventions by physicians. Physicians

should be aware that many patients’ peers probably

do not approve of substance use as a healthy activ-

ity, which may prove to be an effective deterrent.

Physician communication and physician availabil-

ity as a source of confidential information about

addictions are key to successful interventions. Open

discussion between patient and physician of issues

relating to the health effects of alcohol and drugs

can be extremely helpful [30,32].

1.5.2 Requirements of physicians
for diagnosing and treating
addictive disease

A physician specialist in the treatment of alcohol-

ism and other drug addictions must:

. Possess a current MD or DO license.

. Be able to recognize and diagnose alcoholism or

other drug dependencies at both early and late
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stages and possess sufficient knowledge and com-

munication skills to prescribe a full range of treat-

ment services for alcohol and other drug addiction

patients, their families, or significant others.

. Demonstrate a functionally positive attitude

toward addicted patients, their families, and indi-

cated significant others.

. Be knowledgeable in addiction treatment and be

able to intervene to get patients and their families

or significant others into treatment for their needs.

. Be able to provide, refer, and support standard

addiction treatment methods for alcohol and drug

addictions.

. Be able to recognize and manage the medical and

psychiatric complications of alcohol and other

drug addictions.

. Be able to recognize and manage the signs and

symptoms of withdrawal from alcohol and other

drugs of addiction.

. Possess sufficient knowledge and communica-

tions skills concerning alcohol and other drug

addictions to provide consultation, teach lay and

professional people, and provide continuing edu-

cation in this field.

General physicians must possess:

. The ability to competently obtain a history and

perform a physical examination on patients with

addictive disorder (this presumes an ability and

willingness to hospitalize patients if necessary).

. Anunderstanding of themedical, psychiatric, and

social complications of addictive disorder (this

presumes a knowledge of self-help groups, such

as AA, Narcotics Anonymous, and Al-Anon, and

presumes a knowledge of special groups for

professionals).

. A positive attitude which is essential in establish-

ing a relationship with patients in the treatment

of alcoholism and drug addiction.

. A knowledge of the spectrum of this disease and

the natural progression if untreated.

. A knowledge of the medical and psychiatric

effects and organ damage attributable to alcohol-

ism or other drug addictions (this presumes a

knowledge of, and ability to prescribe, treatment).

. A knowledge of the classifications of drugs of

addiction and their pharmacology and biochem-

istry (this presumes maintenance of current

knowledge in this field and knowledge and skill

in one ormoremethods of teaching and learning).

. A knowledge and skill in standard addiction

treatment to prevent relapse and recurrence of

adverse consequences of addictive disorders [40].

1.5.3 Abstinence-based method

Controlled studies have found significant results in

treatment outcomes in abstinence-based programs,

particularly when combined with referral to Alco-

holics Anonymous (AA). The first randomized

clinical trial of abstinence-based treatment showed

significant improvement in drinking behavior

compared with that of a more traditional form of

treatment [41]. A total of 141 employed alcoholics

were randomized to the abstinence-based program

(Hazelden type) (n¼ 74) or to traditional-type treat-

ment (n¼ 67). The abstinence-based treatment was

significantly more involving, supportive, encoura-

ging to spontaneity, and oriented to personal pro-

blems than was the traditional-type treatment. The

one-year abstinence rate was significantly greater

for the abstinence-based treatment; in addition,

dropout rates were 7.9% for the abstinence treat-

ment group and 25.9% for the traditional treatment

group, respectively [42].

In another controlled study, 227 workers newly

identified as alcoholics and cocaine addicts were

randomly assigned to one of three treatment regi-

mens: compulsory inpatient treatment, compulsory

attendance at regimens; compulsory inpatient treat-

ment, compulsory attendance at AA meetings; and

a choice of options (i.e., inpatient, outpatient, or AA
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meetings). Inpatient backup was provided if

needed [43]. On seven measures of drinking and

drug use, the hospital group had significantly

greater abstinence at a one-year and two-year

follow-up. Those assigned to AA had the lowest

abstinence rates, and those allowed to choose either

an inpatient or outpatient program or AA had

intermediate results. The programs for inpatient

and outpatient treatment were abstinence based

with eventual referrals to AA at discharge [43].

Previous evaluation studies of large populations

of patients (>9750 subjects) enrolled for absti-

nence-based methods have shown favorable out-

comes for addiction treatment. The populations

consisted ofmultiply-dependent patients, including

those with alcohol, prescription drug, cannabis,

stimulant, cocaine, and opiate dependence

(DSM-III-R Substance Dependence). The overall

abstinence rates at one year were 60% for inpatients

and 68% for outpatients (57% of the cases were

contacted for inpatients, 62% for outpati-

ents) [44,45]. However, abstinence rates were

increased to 88% for inpatients and 93% for out-

patients who participated in continuing care follow-

ing discharge. At one-year follow-up, only 8%

were attending continuing care after discharge in

the inpatient treatment programs, and 17% were

attending the outpatient programs.Moreover, absti-

nence rates after discharge were 75% for inpatients

and 82%for outpatients whowere regular attendees

at AA. Accordingly, 46% and 51% of those dis-

charged from the inpatient and outpatient pro-

grams, respectively, were attending AA at least

once per week. Abstinence rates at one year for

nonattendees at AA were 49% and 57%, respec-

tively. Significant outcomes on other variables

were reported, such as improved psychosocial func-

tioning and employment and legal histories for

those completing the treatment programs in these

studies [44–46].

According to survey results [47] (1992) con-

ducted by AA, recovery rates achieved in the AA

fellowship were:

1. Of those sober in AA less than a year, 41%

remain in the AA fellowship for an additional

year [47].

2. Of those sober more than one year and less than

five years, 83% remain in the AA fellowship for

an additional year

3. Of those sober five years ormore, 91% remain in

the AA fellowship for an additional year. Atten-

dance in abstinence-based treatment programs

can increase the recovery rates in AA, such as

80% from 41%with referral to AA following the

treatment program [46].

1.5.4 Improving alcoholism treatment

Although treatment for alcoholism and drug

addiction is clearly and significantly effective,

treatment is not always as successful as physicians

would wish it to be, nor is it sufficiently available

to those who need it. Current data show 35–40%

of alcoholics undergoing outpatient treatment

relapse within three months. Improving alcohol-

ism treatment and its availability are important

priorities. The Institute of Medicine (IOM) of the

National Academy of Sciences conducted a com-

prehensive study of the alcohol treatment process

and system, entitled Broadening the Basis of

Treatment for Alcohol Problems [48]. The con-

clusions in its report emphasized that alcohol

treatment was effective but that improvement of

the current alcohol treatment system in a cost-

effective manner was needed. The IOM report

identified several areas of treatment that needed

improvement. These included: (1) the need for

improvements and standardization in the diagnosis

and assessment of alcoholism; (2) the need formore

community-based assessment and interventions;

(3) the need to base treatment referrals and level

of treatment on the assessments; (4) the need for

improved linkages between primary care, commu-

nity-based treatment, and specialized treatment

services; (5) a treatment system that provides better

continuity of care; (6) the need for adequate finan-

cing for a spectrumof treatmentmodalities and sites

to match the diversity of the population; and (7) the

elimination of organizational, personal, and regu-

latory barriers to the diagnosis and treatment of

alcohol problems.
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In response to the IOM report, several groups

have developed guidelines for the development

of model treatment systems to meet the diverse

needs of patients with substance-related disor-

ders. In 1993, the American Society of Addiction

Medicine developed core benefit requirements

for addiction treatment. These include: (1) the

need for and level of treatment must be a clinical

judgment based on established criteria (e.g., the

American Society of Addiction Medicine Patient

Placement Criteria) [49], with quality of care

ensured by appropriate review; (2) the concept that

treatment for substance-related disorders should be

included in any basic health benefit; (3) the concept

that coverage should include a continuum of pri-

mary care and specialty services; (4) that ongoing

treatment evaluation, case management, and out-

come studies should be an integral part of the

ongoing evaluation of services; (5) that eligibility

should be based on competent diagnosis using

objective criteria (DSM-IV, ICD-9/10) [26]; (6) that

coverage should be nondiscriminatory on the same

basis as other medical care; and (7) that caps or

limits on treatment should be applied on the same

basis as is other medical care. The need for a

comprehensive treatment benefit package was also

affirmed at a researcher’s recent consensus

conference [48].

1.6 WHY PHYSICIANS ARE UNPREPARED TO TREAT DRUG- AND
ALCOHOL-RELATED DISORDERS

Physician education and training in addictions has

long been ignored, although it has recently begun to

increase selectively in medical schools, psychiatry

residency programs, and continuing medical edu-

cation. A study that examined changes in alcohol

and drug education in Unites States’ medical

schools between 1976 and 1992 [50] found positive

changes in education about drug and alcohol addic-

tions. The number of teaching units in addictions in

medical schools had doubled. More opportunities

existed for required and elective experiences in

addiction treatment, and more teaching activities

were based in alcohol treatment and drug treatment

settings. Faculty members who were teaching in

this area had increased, and medical school grad-

uates reported greater satisfaction with the medical

school curriculum in substance misuse and addic-

tion education. The number of fellowship positions

in addictions had increased, and more primary care

physicians were participating in advanced training.

However, although promising, these results also

showed that only eight medical schools had man-

datory courses in substance misuse and addiction

treatment. In addition, with the exception of the

departments of familymedicine and psychiatry, less

than one third of the departments in the specialties

had even a single identified faculty member teach-

ing in this area [51].Medical educators do not spend

anywhere near the same amount of time teaching

in the area of addictions as they do in other areas of

chronic disease, such as hypertension or cardiac

disease, although these diseases are no more com-

mon than are the addictive disorders.

Clearly, given the poor rates of diagnosis and

treatment of substance misuse and addiction by

physicians, significant changes must continue to

be made in our medical educational and training

system to combat this problem. As has been pre-

viouslymentioned, training in addictions has begun

to increase, but whether these new measures have

been wholly successful is unclear.

1.6.1 Recommendations for improving
education training

A 1996 survey concerning alcohol- and drug-

related disorders showed that little change had

occurred in theway of increasing curriculum cover-

age in this area at that time. Family medicine

residency directors, internal medicine residency

directors, and medical school curriculum deans

from randomly selected medical programs were

invited to participate in this survey. The overwhelm-

ing majority of the responding curriculum deans

(96%) reported that an integrated curriculum in
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drug and alcohol disorders would be at least some-

what helpful.

Although programs have not seen many changes

in terms of the amount of the curriculum dedicated

to Substance Use Disorder education, a spotlight

has been placed on the program and action plans to

improve medical education in this area. In both

2004 and 2006, the Office of National Drug Control

Policy had a leadership conference on Medical

EducationinSubstanceAbuse.The2004conference

had representatives from more than 60 different

federal agencies, medical groups, and certification

boards in attendance to discuss ways to increase

physician’s motivation and ability to prevent, diag-

nose, and treat various substance addiction disor-

ders [52]. The 2006Conference’smain purposewas

to provide a framework to improve the education

and practice of addiction medicine. During this

conference, attendees divided into work groups to

address improvements needed in various areas,

including both undergraduate, graduate, and con-

tinuing medical education in the area.

The implementation of national conferences and

Web-based educational programs has shown that

the importance of addiction medicine education in

themedical school curriculumhas been recognized.

Unfortunately, no supplemental conference or

Web-based program can take the place of direct

core curriculum integration on this topic. Due to the

great percentage of the patient population affected

by substance addiction disorders, it is imperative

that medical educators make implementation of

substance use education a part of their core curri-

culum as quickly as possible. In the following is

some additional information on research studies

on integration of addictive disorder information

into medical school education.

1.6.2 Research studies on medical
education in the area of
addictive medicine

Increases in technology and online learning have

greatly contributed to additional medical student

exposure in this area. Distance learning by the way

of online courses has been added tomany university

options and is increasingly shaping parts of medical

school education as well. Noted as a traditionally

neglected field, addiction education was tested in

this format at the New York University Medical

School. An interactiveWebmodulewas designed to

improve students’ competence in the area of alcohol

addiction screening and intervention techniques.

This online module was offered as an alternative

choice to attending a lecture on the same topic.

Traditionally, first year medical students at New

York University were given three chronological

sessions on this topic, a lecture, a small group

seminar, and then an OSCE case. The lecture and

Web module shared the same format outlines,

However, researchers hypothesized that the online

module would be more effective than a traditional

lecture in teaching medical students how to effec-

tively interview and screen their patients for sus-

pected alcohol addiction. Students were assigned

to the lecture or module group based upon class

schedule. One to three weeks after participating in

one of these sessions, both groups of students

participated in seminars in which the methods of

alcohol screening and interventions were reviewed.

Three to fiveweeks following the module or lecture

exposure, students were rated on their performance

in dealing with an OSCE Alcohol Case. The case

presented to each student was that of an adult

woman with hazardous drinking tendencies in need

of cutting down on her alcohol consumption or

stopping all together. Student performance was

assessed using the AUDIT-C, CAGE, and six brief

intervention components. Thosewho completed the

Web-based module performed better on average

than their lecture-based counterparts on both per-

formance and intervention ratings on this standar-

dized OSCE Case [53].

Computerized learning in this area has not been

limited to undergraduate medical education. A

study investigating the effectiveness of a CD-ROM

and Web-based training program to provide formal

tobacco intervention training in pediatric residency

programs was started in 2004. A study conducted

prior to this at the New Jersey Medical School

confirmed that formal training in addressing

tobacco increased resident tobacco intervention

activities [54].
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More recently, a study at the University of

Florida showed that an innovative addictions

curriculum improved ratings on a psychiatry

clerkship. The addictions curriculum included a

two-week required clinical addictions experience

incorporated into the six-week psychiatry clerk-

ship. Students were all supervised by board certi-

fied addictionologists. In addition, students had

eight hours of didactic lectures on addictions and

completed five addiction online modules. Results

indicated that overall course ratings improved, as

did student ratings of their preparedness for dealing

with psychiatric problems in the primary care

setting [55].

Also out of the University of Florida College of

Medicine was a study that showed that the addition

of video clips to psychiatry lectures enhanced long-

term retention and improved attitudes about learn-

ing. These results have a potential application to a

number of other areas and indicate that video can be

a valuable resource for maintaining attention and

interest in the lecture format [56].

1.7 SUMMARY

With increasing pressure on general physicians by

managed care organizations and the public to treat

and advocate for drug and alcohol addicted patients,

it is more necessary than ever that physicians have

the knowledge and skills to appropriately address

this segment of the population.

Specifically, physicians need a better under-

standing of the prevalence of alcohol and drug

dependence in a variety of populations, along with

increased awareness of the economic impact of

addictive illnesses on our society. Routine screen-

ing questions should be incorporated into patient

encounters, and physicians should be able to

identify environments that may pose a risk for

the development of addiction. Physicians need

training and practice in referring patients to treat-

ment teams, monitoring patients in recovery and

providing interventions that will eliminate or

reduce substance misuse before it becomes

addiction.

The treatment outcomes in abstinence-based pro-

grams, particularly those combined with referral to

AA, have been encouraging, demonstrating that

addiction is a treatable illness and not a character

defect. In addition, several studies provide evidence

that addition treatment is cost-beneficial, resulting

in reducedmedical costs, lowered absenteeism, and

increased productivity.

Despite these encouraging results, there is still

room for improvement. Treatment is not always

effective, and it is not sufficiently available to every-

one who needs it. Addicted individuals are both

stigmatized and marginalized, and many are too ill

to advocate for themselves.

Widespread recognition in the medical commu-

nity of addiction as a treatable illnesswill contribute

to a greater understanding of addictive disorders

and reduce the stigma attached to the diagnosis and

treatment of addiction. For this to occur, better

training for physicians in the recognition and man-

agement of addictive disorders, starting at the med-

ical school level, is necessary. The approval of

addiction medicine as a clinical specialty by the

American Medical Association has helped also to

advance the legitimacy of addiction as a treatable

illness, and provides a focal point for the synthesis

and integration of clinical, teaching, and research

activities central to addiction medicine. The com-

bination of knowledge, skills, and attitudes outlined

will go a long way toward increasing physicians’

abilities to assist their patients with recovery from

addiction.
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2.1 INTRODUCTION

The connection between substance use and crime

has been well documented and studied for many

years. It has even become a popular notion that

substance use and being behind bars go hand-in-

hand. Otis Campbell, the “town drunk” from the

1960s television sitcom, The Andy Griffith Show,

would regularly lock himself in the town jail until

he was sober after a weekend-long alcohol binge.

Many have estimated that the overwhelming

majority of incarcerated inmates are or have been

involved with the serious use of drugs or alco-

hol [1–3]. Those who have studied alcohol use in

particular have noted strong associations to serious

crimes, such as assault, robbery, rape, and mur-

der [1,4,5]. During America’s prohibition era,

for example, infamous gangster Al Capone was

known as the leader of a widespread and influen-

tial boot-legging operation that was involved in

murder, extortion, and gambling, to name just

a few. More recently, in 2008, an intoxicated

off-duty Chicago police officer severely assaulted

a female bartender after she refused to serve him,

bringing substance use and violence into the spot-

light locally.

While it has been popularized that serious mental

illness and crime tend to co-occur, it is generally

accepted that the rates of crime between those with

a mental illness and those in the healthy general

population are nearly identical [6–9]. The media’s

attention to such tragedies as Columbine and Vir-

ginia Tech, though, has further deepened the stigma

of mental illness in society. However, when the

seriously mentally ill use substances, the connec-

tion with violence and crime strengthens [10].

The movement of the chronic and severely men-

tally ill from large state psychiatric hospitals into

the community in the 1960s was, in theory, an

intelligent and compassionate reform. In effect,

though, the move to nursing homes, group homes,

intensive outpatient, and semi-independent living

programs deprived patients of sorely needed treat-

ment during periods of psychiatric decompensation

and increased substance use. The United States’

prison system and the state forensic hospitals nearly

tripled in size during the 1980s and 1990s to

address, in part, this lack of treatment [11]. Today,

the correctional system in the United States is the

largest provider of mental health services. It has
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been pointed out that despite its efforts the prison

system continues to struggle to provide rehabilita-

tive services to inmates who suffer from substance

use issues [12–14].

Much work has already been done to understand

and characterize the interaction between substance

use, crime, and mental illness. The purpose of this

chapter is to summarize this information and

equip the clinician with a basic understanding of

concepts he or she would commonly encounter in

general practice that pertain, primarily, to crime

and substance use and, secondarily, their associa-

tion to mental illness. We believe that understand-

ing these concepts is important to the clinician for

a number of reasons. Firstly, physical injury from

criminal violence that was influenced by sub-

stances is a common reason for doctors’ visits,

whether in the emergency department, outpatient

clinic, or operating suite. Secondly, prison over-

crowding has resulted in the premature release of

inmates, many of whom will seek medical care at

general and specialty medical clinics. Thirdly,

there are a growing number of primary care

physicians and healthcare professionals who are

seeking employment in the correctional setting

and, further, will provide inmates with outpatient

referrals upon their release. Finally, we believe that

competency over basic legal concepts is necessary

for the clinician to master in order to understand

their patients’ often complex social and legal

situations along with their various physical and

psychiatric problems.

In this chapter we attempt to achieve four goals

and objectives. Firstly, we seek to equip the clin-

ician with salient and current empirical and epide-

miological evidence. We caution, however, that

epidemiological data generated from self-report

surveys of such factors as drug use and violence

may be biased towards under-reporting. Given this,

we include data from national and independent

sources. Secondly, we seek to educate the clinician

on basic legal concepts that may be encountered in

general medical practice. Thirdly, we describe the

evaluation process for determining such things as

competence, insanity, sentencing and release.

Fourthly, we outline treatment issues for this popu-

lation in different clinical settings.

The chapter begins with a discussion of clinical

prevalence and epidemiology. Next, basic legal

and forensic psychiatric concepts are introduced.

Following this, common assessment principles are

reviewed. Finally, the clinical course of the con-

victed offender is looked at starting from etiology

and pathophysiology to treatment and outcomes.

2.2 EPIDEMIOLOGY

Appreciating the connection between substance

use, crime, and mental illness requires a broad

review of epidemiological data. In particular,

incidence and prevalence statistics show the per-

vasiveness of substance use in incarcerated popu-

lations as well as among unincarcerated criminal

offenders. There have also been interesting find-

ings in studies of those with mental illness and

other special populations, such as women and

minors. It should be noted that less than 1% of

offenses committed by drug users actually end up

in arrest [15]. Furthermore, the number of people

who admit to substance use after arrest or incar-

ceration is significantly lower than what is deemed

correct due to under-reporting bias. This under-

scores the fact that substance use and crime is

a larger problem than formal statistics actually

present.

Statistical data over general addiction or depen-

dence on substances among those under the crim-

inal justice system is powerful and compelling. Of

those in federal prison, 72.9% admitted to using at

least one substance. Of those in state prisons the

proportion was 83% and in jails it was 82.4%.

Approximately 50–65% of all inmates are drug

dependent at the time of their arrest [16]. Among

those convicted of murder, over 50% are found to

have actively used a substance at the time they

committed the crime – half of these involved alco-

hol intoxication [17]. Of adults 18 or older who

were arrested in the past year for a serious violent

act or property offense, 60.1% were found to have
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used an illicit drug within the past year. Of adults

who had been arrested for a serious offense, 46.5%

had used marijuana in the past year [18].

An even stronger argument can be made for the

connection between substance use and the conco-

mitant commission of criminal acts by surveying

the following data.More than 35%of state prisoners

used a substance at the time the crime was com-

mitted [19]. Of those convicted for murder, housed

temporarily in local jails, 43.7% were drinking

alcohol at the time of committing the offense. Of

those who committed property offenses, 32.8%

were drinking at the time [20]. Information gath-

ered by the Department of Justice indicates that

two thirds of victims involved in intimate partner

violence report alcohol as a factor and, in spousal

abuse, approximately 75% note that the offender

was drinking alcohol [20]. Earlier studies have

theorized that drug users commit crimes to finance

a drug habit. In fact, among street level drug dealers,

at their time of their arrest, cocaine is found in the

urine of half of them. Interestingly, most crimes

committed by those within the “drug trade system”

were neither substance users nor addicts – in fact,

80% of federal level drug violators are not regular

substance users [15].

With respect to mental illness, bipolar disorder

is associated with the highest prevalence of sub-

stance use when compared to other Axis 1 dis-

orders. One study [21] showed a 68% criminal

history rate in those with comorbid substance

abuse and bipolar disorder [21]. “A psychiatric

condition was diagnosed in 41% of the drug

related suicide attempts treated in the emergency

departments where the most frequent diagnosis

was depression” [22]. Offenders diagnosed with

antisocial personality disorder (ASPD) are found

to use a wider range of substances than those

engaged in less criminal activity. The prevalence

of ASPD among substance users has been esti-

mated to be between 20 and 50%. ASPD is found

in 45–54% of heroin addicts and 40–50% of

alcoholics [15,23,24].

The prevalence of substance use amongoffenders

who are minors is alarming. Of those between the

ages of 12 and 17who had gotten into a serious fight

at school orwork, 20.7% reported having used illicit

drugs in the past month. Of those who carried

a handgun, 34.6% admitted the use of illicit drugs

in the previousmonth. Of thosewho had sold illegal

drugs, 68.8% reported using illicit drugs within the

past month. Of those found stealing $50 or more,

43.8% admitted past month illicit drug use [25].

These statistics argue for the need to intervene early.

When comparing between genders, similar

rates of violence in alcoholic men and women were

revealed [26]. Among nuisance inebriates and pub-

lic disorder offenders, men were chiefly found to be

the offenders. Rates of heroin/opiate use and depen-

dence were significantly higher among female

arrestees than amongmale arrestees [26].One study

found that 23% of female inmates were using

cocaine at the time of their arrest [21]. Bipolar

disorder with co-occurring substance use has a high

likelihood of increasing a woman’s tendency

toward criminal behavior. There is an over-repre-

sentation of women with bipolar disorder in the

corrections system [21].

The prevalence of substance use and need for

effective treatment is on the rise. State corrections

officials estimate that between 70% and 85% of

inmates need some level of substance addiction

treatment [16]. With respect to treatment of sub-

stance addiction and other co-occurring psychiatric

illnesses, the treatment of these offenders within

jails is especially important as they enter and

re-enter general society as perpetrators of crime.

Treatment offered to those in this group is limited.

Treatment offered to “pure” substance users is also

limited. In fact, only 33% of jails provided onsite

substance addiction treatment to inmates when it is

estimated that much more is required [27].

2.3 BASIC LEGAL AND FORENSIC CONCEPTS

It is essential to discuss basic legal terms and

forensic psychiatry concepts to understand the

relationship between substance addiction or depen-

dence, crime and the law, and mental health. The
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clinician will benefit from this review as it serves to

form a conceptual foundation for understanding the

nature of these problems. Furthermore, the clinician

will benefit from a brief survey of general concepts

that he or she may encounter in the care of patients,

as well as concepts that it is believed are core to the

practice of forensic psychiatry when dealing with

crime and substance use.

2.3.1 Crime

The source of most definitions of crime comes from

British common law. BothActus Rea, the forbidden

act, and Mens Rea, the guilty mind, are required

to commit a punishable crime. The Model Penal

Code (MPC) [28] describes the four components of

Mens Rea as “purposefully, knowingly, recklessly

and negligently.” “Purposefully” is when the

defendant’s “conscious object [was] to engage in

conduct of that nature or to cause such a result,”

(MPC Section 2.02(2)(a)(i)). “Knowingly” is when

the defendant “is aware that it is practically certain

that this conduct will cause such a result” (MPC

Section 2.02(2)(b)(ii)). “Recklessly” is when the

defendant “consciously disregards a substantial and

unjustifiable risk,” and the disregard of the risk

“involves a gross deviation from the standard of

conduct that a law-abiding person would observe in

the actor’s situation” (MPC Section 2.02(2)(c)).

“Negligently” is when a defendant “should be

aware of a substantial and unjustifiable risk” but

inadvertently fails to act as a “reasonable person” in

that situation. By common law purposefully, know-

ingly and recklessly involve criminal conduct.

Specific intent includes purposefully or knowingly.

General intent includes purposely, knowingly or

recklessly. “Negligently” is not considered criminal

unless designated so by statute. For example, neg-

ligent vehicular homicide is criminal in some states.

2.3.2 Punishment

The purpose of punishment is general deterrence,

retribution, rehabilitation, and protection of society.

A person convicted of a misdemeanor has a sen-

tence limited to a maximum of six to twelve

months and is usually confined to a jail. A jail also

holds detainees who are currently in trial. A felony

is usually a specific intent crime such as robbery,

burglary or, for example, the selling of crack

cocaine.

2.3.3 Insanity defense and other
affirmative defenses

An affirmative defense is a plea to justify that an act

was at least legally permissible, such as self-

defense, or an excuse that admits the act was wrong

but argues that the defendant should not be blamed

for it in such situations as duress, insanity,

automatism, entrapment or necessity. The burden

of production and in many states the burden of

persuasion is on the defendant in such cases.

Evaluation of a defendant’s criminal responsi-

bility or sanity at the time of the act is usually done

by a forensic psychiatrist. In regard to the Insanity

Defense,TheModel Penal Code states: “A person is

not responsible for his criminal conduct if at the

time of such conduct as a result of mental disease or

defect he lacks substantial capacity to appreciate

the criminality of his conduct or to conform his

conduct to the requirements of the law. The terms

“mental disease or defect” do not include an

abnormality manifested only by repeated criminal

or otherwise antisocial conduct.” The Model Penal

Code, 1955 contained a cognitive [29] and voli-

tional arm (ability to refrain or ability to conform

conduct). In a similar fashion to the reaction of the

jury acquitting Daniel McNaughten on the ground

of insanity of the murder of Edmond Drummond

(Secretary to the Prime Minister, Robert Peel, dur-

ing the reign of Queen Victoria), subsequent to the

attempted assassination of President Reagan by

John Hinckley and the finding of him not guilty by

reason of insanity, the Federal Rule, 1984 was

significantly tightened. Notably also the burden of

proof was shifted to the defendant instead of on the

prosecution: “It is an affirmative defense to a pro-

secution under any Federal Statute that, at the time

of the commission of the acts constituting the

offense, the defendant, as a result of a severe mental
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disease or defect, was unable to appreciate the

nature and quality or the wrongfulness of his

acts” [30]. Several states have subsequently elimi-

nated the volitional arm of the Model Penal Code.

The remaining states can, of course, provide more

protection to defendants than the constitutional or

federal minimum by retaining the volitional arm.

How does this apply to alcohol and/or drug use or

addiction? It is important to note that successful

insanity defenses are raised in less than 1% of

felony trials and are successful less than 25% of

the time. The large majority of successful insanity

defenses are for serious mental illness such as

schizophrenia.

Settled insanity is defined as a permanent or

“settled ” condition caused by long-term substance

addiction and differs from the temporary state

of intoxication. Most jurisdictions differentiate

between settled insanity and temporary intoxica-

tion. Chronic alcoholism may result in settled

insanity and thus provide an insanity defensewhere

prolonged intoxication may produce a brain syn-

drome characterized by a degree of confusion

sufficient to lead to drastic misinterpretation of

reality [31]. For example, a patient with alcohol-

induced dementia murders his spouse at the time

she has been devoting more attention than usual to

a previous lover. Is this jealous rage and premedi-

tatedmurder or an act drivenby delusional jealously

and the poor impulse control of settled insanity?

Voluntary intoxication alone leading to tempor-

ary insanity or short-lived mental changes is not

considered a mental disease or defect for the insan-

ity defense, but it may result in a diminished verdict

or sentence, or in a finding of guilty but mentally ill.

Defendants found guilty butmentally illmay end up

in prison with limited access to care for comorbid

serious mental illness and substance use or addic-

tion. There are circumstances where diminished

responsibility may be considered in regard to alco-

hol and/or drug use or addiction. This may occur in

acute pathological alcoholic intoxication, where

very small amounts of alcohol may precipitate

impulsive aggressive behavior. This is a rare dis-

order that usually occurs in first time users. “The

intoxication may so impair the individual’s judg-

ment that he is unable to plan his behavior rationally

or to appreciate its consequences” [31]. Diminished

responsibility could occur also secondary to unwit-

tingly ingesting a substance such as phencyclidine

(PCP) in involuntary intoxication, when a person is

given a drug without his knowledge leading to

prolonged psychosis.

The association between alcoholic blackouts and

criminal behavior is complex and may be used as

a diminished capacity defense if an automatism can

be linked to the amnesia. An alcoholic blackout

causes a form of amnesia about events that hap-

pened during a heavy period of drinking [32].

Heavy drinking may induce a blackout, which is

a type of dissociation. During the blackout, the

person is awake and conscious, may be engaged

in any type of activity or conversation, and may

appear to the observer to be perfectly oriented [33].

The event is sometimes later recalled. The fre-

quency and type of blackout were surveyed in two

healthy samples in a Dutch study. van Oorsouw

et al. [34] reviewed the literature and found that in

the United States and the Netherlands, on average,

20–30% of offenders claim a form of amnesia

after committing a crime and that, in a substantial

number of these cases, defendants invoke excessive

alcohol consumption as an explanation for the

amnesia. The results of their study suggest that

people are capable of forgetting deviant behavior

after consuming large amounts of alcohol and that

bona fide blackouts during criminally relevant

behavior do occur. Their survey data question the

reliability of those who raised blackout claims with

blood alcohol levels below 250mg/dL percent [34].

2.3.4 Competency

Competency (or competence) is the quality or con-

dition of being legally qualified to perform an act

and/or make decisions. It is important to note that

clinicians opine on capacities relevant to compe-

tence. Evaluation of the defendant’s criminal com-

petency is usually done by a forensic psychiatrist.

Forensic psychiatry evaluations in the criminal

arena encompass a wide variety of evaluations,

such as competency to waive Miranda rights,

competency to confess, competency to stand trial,
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competency to be sentenced, competency to be

executed, and the determination of mental health

factors related to sentence mitigation. Substance

use or addiction may play a role in these evalua-

tions. We will devote more time in this chapter to

competency to stand trial than the other criminal

competencies or the insanity defense or other affir-

mative defenses because “assessment for compe-

tence to stand trial is probably the most common

evaluation done by psychiatrists for the court sys-

tem” [35]. Competency to stand trial is also known

as fitness to proceed or adjudicative competence.

The rationale for competency to stand trial is to

maintain accuracy of the adjudication and the fair-

ness and dignity of the proceedings. The Supreme

Court defined competency to stand trial in the

landmark case of Dusky vs. United States,

1960 [36] as the ability of a defendant to have

a rational and factual understanding of the proceed-

ings against him and to assist and consult with an

attorney with a reasonable degree of rational under-

standing. Most states have since adopted a similar

test of competency to stand trial. The defendantwho

is not able to understand the nature and objectives of

the proceedings or assist in his own defense is

considered incompetent to stand trial. It is clear

that competence to stand trial is task specific and

time specific. Many detainees have mental illness

causing them to be incompetent to stand trial. It is

important to recognize that symptoms of mental

illness per se do not render a person incompetent

to stand trial. The mental illness should specifi-

cally inhibit functioning at the trial to render

someone incompetent [37]. Defendants who are

found incompetent to stand trial most likely have

serious mental disorders or mental retardation,

with psychosis being the most common [37].

Thirty two states rely primarily on outpatient

competency assessments and only ten primarily

on inpatient evaluation [38]. In outpatient com-

petency assessment situations, it is clear that

substance use or addiction may play a critical

role in rendering someone, originally found com-

petent to stand trial, incompetent to stand trial by,

for example, interference with medication adher-

ence in a defendant with comorbid substance use

and serious mental illness. These defendants

should be carefully monitored to prevent them

from showing up for their day in court incompe-

tent to stand trial. The methods to restore com-

petence include treatment of the defendant’s men-

tal illness and education about the trial pro-

cess [39]. Access to substances needs to be clo-

sely monitored even in the setting of a secure

forensic hospital. These competence restoration

programs involve written information and tests,

and videotaped vignettes and role-playing, includ-

ing mock trials to monitor improvement in com-

petence related capacities. Restoration in a person

with acute mental illness with or without sub-

stance use or addiction usually takes six to

eight months. Sequelae of damage secondary to

substance use or addiction, such as significant

cognitive deficits, may prolong the process of

restoration. A few of these defendants may never

be restored to competence.

2.3.5 Reading a landmark case

Certain case precedents or landmark cases, salient

case precedents designated by the American Acad-

emy of Psychiatry and the Law (AAPL), are of

critical importance for the clinical and forensic

psychiatrist to understand clinical, legal, ethical,

patient rights and regulation of the practice of

psychiatry issues. The law is formed over time by

a combination of common law, statutes, and case

precedents. The principle of stare decisis, which

translates as “let the decision stand,” means that

courts stand by their own precedent and that an

inferior court must follow a case precedent of

a superior court. For example, all courts in America

have to abide by Roe vs. Wade [40], which is a

United States Supreme Court case that resulted in

a landmark decision regarding abortion. According

to the Roe decision, most laws against abortion in

the United States violated a constitutional right to

privacy under the due process clause of the Four-

teenth Amendment. The state hierarchical court

system consists of Trial Courts, Intermediate

Appeal Courts, and State Supreme Courts. The

federal hierarchical court system consists of US

District Courts and US Courts of Appeals (divided
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into thirteen circuits nationwide). Cases from both

the State Supreme Courts and the US Courts of

Appeals may on rare occasion, depending on the

nature and importance of the issue, be granted

certiorari to be heard by the US Supreme Court.

For example, Bush v. Gore [41] was a Florida

Supreme Court decision, which was appealed to

the US Supreme Court.

How does one read a case precedent or land-

mark case? It is important to pay attention to the

year of the opinion. At the beginning of the case,

there is a brief summary called the case syllabus.

The Court to which the decision is being appealed

identifies the issue in a two-part question in regard

to the particular facts of the case and the applic-

able rules of law. The Majority Opinion contains

the summary of the facts, the procedural history,

the reasoning and the holding, which is the

court’s opinion on the legal questions. The dis-

senting opinion and dicta may indicate future

thinking of the court about the issue. Many of

these cases are decided on constitutional issues,

such as the first Amendment right of freedom of

speech, the fourth Amendment providing protec-

tion from unreasonable search and seizure, the

fifth Amendment right not to incriminate oneself,

the sixth Amendment right to assistance of coun-

sel, the eighth Amendment proscription of cruel

and unusual punishment, and the fourteenth

Amendment (state court) and fifth Amendment

(federal court) right to due process and equal

protection. Equal protection requires for example

that people of all races be treated similarly under

the law. Due process includes substantive due

process, which is fundamental fairness, and pro-

cedural due process to carefully assess competing

private and government interests (Matthews vs.

Eldridge [42]). Clinicians need to be aware of

federal law which sets constitutional minimums

throughout the country, but also of state and local

legal statutes because that state may provide more

protections on a particular issue, such as the

Insanity Statute. In the interest of space, pertinent

information about case precedents or landmark

cases will be mentioned and described briefly in

this chapter. Hopefully, readers may later explore

them in more detail.

2.3.6 Review of pertinent landmark cases

You now have a basic understanding of the relation-

ship between substance use or addiction and the law

to discuss three landmark cases that specifically

address important issues related to substance use

and crime.

1. Robinson vs. California [43]: Mr Robinson was

discovered to have needle marks on his arms

when he was stopped by Los Angeles police. At

this time, the California Health and Safety Code

made it a misdemeanor to be addicted to the use

of narcotics even in the absence of actual crim-

inal behavior related to the addiction. Robinson

appealed to the California SupremeCourt. In the

majority opinion, Justice Stewart wrote that the

California statute violated the cruel and unusual

punishment proscription of the eighth Amend-

ment. The Supreme Court noted that mental

illness, leprosy, and venereal diseases, which

had in the past been viewed as problems with

morality and hence criminal, could not be

constitutionally upheld as criminal. The Court

indicated that it was necessary to separate

a defendant’s acts from his status. This decision

helped to remove other status crimes such as

homelessness and vagrancy from statutes.

2. Powell vs. Texas [44]: Six years later this case

addressed the issue of whether it was cruel and

unusual punishment to convict an alcoholic for

public drunkenness. Mr. Powell had been con-

victed in Texas for being intoxicated in public.

His counsel raised the defense that alcoholism

was a disease and that he was a chronic alco-

holic. The SupremeCourt was asked to apply the

Robinson decision to prevent the state from

punishing a chronic alcoholic for public drun-

kenness. Powell’s conviction of public drunken-

ness was upheld because the Supreme Court did

not want to open the door to a constitutional

basis for an insanity defense. If Powell’s claim

that he did not appear in public of his own

volition when he was drunk were accepted, then

no one could be held accountable under a com-

pulsion that was a “very strong influence.” For
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the Court to have ruled otherwise would have

possibly created a constitutional basis for an

insanity defense for voluntarily intoxicated

persons committing a crime such as rape. The

defense of drunkenness does not result in excul-

pation of the offender.

3. Montana vs. Egelhoff [45]: Mr Egelhoff was

accused of shooting and killing two acquain-

tances after a night of heavy drinking. When

arrested, his blood alcohol was 0.36%. He had

amnesia for his two homicides. He was charged

with deliberate homicide, which in Montana is

a specific intent crime of purposefully and

knowingly killing someone. He was convicted

at trial after offering the defense that his

extreme intoxication had rendered him men-

tally incapable of committing murder. Mon-

tana’s criminal code, however, required that

the jury be instructed that voluntary intoxica-

tion could not be considered in determining the

existence of his mens rea or mental state at the

time of the crime. He appealed to the Montana

Supreme Court that his Fourteenth Amendment

rights to present all relevant evidence were

violated. The Montana Supreme Court over-

turned his conviction. The US Supreme Court

agreed to review the case and held that the

Montana law was constitutional and did not

violate a “fundamental principle of justice”

because one fifth of the states had not adopted

the ruling that intoxication could be considered

in the determination of specific intent forma-

tion. The court also reasoned that, historically,

alcohol was viewed more as an aggravating

than mitigating factor for crime.

2.4 FORENSIC ASSESSMENT

As mentioned before, few psychiatrists will per-

form insanity or diminished capacity evaluations,

but some may perform evaluations for competence

to stand trial. Some experts question whether non-

forensic clinicians should accept forensic referrals

at all [46]. Bearing this information in mind, the

basic principles of a forensic psychiatry evaluation

and then some specific details for some common

forensic evaluations related to substance use and

addictions are now briefly discussed.

There is no doctor–patient relationship in a for-

ensic psychiatry evaluation. A forensic psychiatry

evaluation is an extended, in-depth process that

strives for honesty and objectivity. In forming his

opinion, the evaluator looks for evidence of or

absence of psychiatric disorders that, for example,

impair competence or diminish capacity. The

process often involves multiple interviews of the

defendant, interview of collateral sources on a case

specific basis, extensive review of collateral docu-

ments such as police and medical records, other

expert witness reports, and psychological testing.

The evaluator studies literature and does appropri-

ate research about the issues of the case and then

makes psycho-legal linkage between the facts of the

case and the specific jurisdictional legal standard

involved.

2.4.1 Sanity

During a sanity evaluation, the evaluator creates

a working alliance with the defendant in recon-

structing the mental, emotional, and physical states

at the time of the crime. The report must address the

presence of serious mental illness or defect at the

time of the crime. The report must address whether

the defendant’s mental state at the time of the crime

satisfies the jurisdictional criteria for the insanity

defense. The report must address the relationship

between the mental disease or defect and the crim-

inal behavior. In regard to substance addiction,

remember that voluntary intoxication with alcohol

or drugs does not qualify as serious mental illness

for an insanity defense and that permanent psycho-

sis secondary to alcohol (settled insanity) may in

some jurisdictions be included as serious mental

illness as a basis for an insanity defense. Intoxica-

tion, together with mental illness, may preclude

specific intent. Out of policy, inability to refrain due
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to voluntary intoxication does not qualify in any

jurisdiction for an insanity defense.

2.4.2 Competence to stand trial

In some jurisdictions or states, nonforensic evalua-

tors with specialized training required by the

legislature may carry out competence to stand trial

evaluations. In some states, such as Texas, these

evaluators with specialized training may also do

sanity evaluations. Discussion of Jackson vs. Indi-

ana [47] will assist to further understand issues in

doing an evaluation for assessment of competence

to stand trial, and also an evaluation for restoration

of competence to stand trial. Mr Jackson was a

mentally retarded, deaf mutewhowas charged with

two robberies. He was found incompetent to stand

trial based on his nonexistent communication skills,

mental retardation, and lack of hearing. He was

found incompetent and committed to the Indiana

Department of Mental Health until his competency

was restored. Jackson did not have a mental illness

and his other deficiencies were not treatable.

Jackson’s lawyer filed an appeal saying that he

would never be restored to competency citing the

deprivation of due process and equal protection

under the fourteenth Amendment and the proscrip-

tion against cruel and unusual punishment under

the eighth Amendment. The Supreme Court ruled

in favor of Mr Jackson, with the finding that an

incompetent defendant cannot be held more than

the reasonable period necessary to determine

whether there is a reasonable probability that he

will regain competence in the foreseeable future.

The court stated: “Due process requires that the

nature and duration of confinement bear some

reasonable relation to the purpose for which the

individual is committed.” Fortunately, 90% of

defendants are restored to competency [48].

Substance use and addictions do play an impor-

tant role in assessment of competence to stand trial,

which is a “here and now” capacity evaluation.

Alcohol or drugs may lead to dementia or other

organic syndromes that may make it unlikely that

competence be restored. In these situations, if it is

unlikely that competence will be restored, the

defendant must be released or civilly committed

(Jackson vs. Indiana [47]). The competency assess-

ment consists of evaluation of mental disorders,

present mental status and level of functioning, past

psychiatric, medical and social histories, compe-

tence to stand trial related tasks (Dusky vs. United

States [36]), and on a case-by-case basis the use of

structured competence to stand trial instruments.

Should a defendant lack the capacity to perform

competence-related tasks due to a disorder, such as

psychosis secondary to alcohol or drugs or recurrent

intoxication that precludes medication adherence

for comorbid mental illness, competence restora-

tion will need to involve use of psychotropic drugs,

a competence restoration program, and substance

use and addiction treatment. Once competence is

restored, it is in these cases that continued hospi-

talization or confinement with appropriate medica-

tion monitoring will allow a speedy and fair trial to

proceed before relapse. All too often detainees or

offenders are restored to competency in a state

forensic hospital only to relapse when accessing

drugs in jail while awaiting trial. General psychia-

trists may also treat patients on an outpatient or

inpatient basis who are awaiting trial and should

educate and support the patient about the need

to adhere to treatment and abstain from drugs or

alcohol in order to get a speedy trial. Crowded

court dockets leading to delayed trials may make

relapse – rendering the substance abusing or addict-

ed defendant incompetent – a common event.

2.4.3 Dual agency

As the clinician aspires to provide unbiased assess-

ment as an expert or diagnosis and treatment, the

issue of dual agency frequently arises in the correc-

tional setting. In the correctional setting the men-

tally ill patient is referred to as a mentally ill

detainee or offender or inmate. For future reference

in this chapter, the term inmate will be used as

a general term for detainee (pre-trial) or offender

(post-conviction). The correctional treating clini-

cianmay be servedwith a subpoena duces tecums to

testify about competence to stand trial. This is often

a cost saving effort on part of the local jurisdiction,
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and the treating psychiatrist should respond only to

function as a fact witness. The treating clinician is

only obligated to honor a subpoena duces tecums

when it is signed by the judge or accompanied by

a judge’s order. In such circumstances, release of

the patient’s medical records alone usually suffices

instead of appearance in court as a fact witness.

There are several reasons that a dual relationship

of treating clinician and expert witness is not

advisable. Forensic consultation or testimony

involves objective comment regardless of the

patient’s wishes or needs. This conflicts with con-

fidentiality, which is the essential ingredient in

the clinician–patient alliance. The treating clinician

who agrees to testify has an intentional and

unintended (counter-transference) bias toward

the patient. The treating clinician has to put the

patient’s interests and wishes before all else. The

forensic consultant’s responsibilities, on the other

hand, are to objectivity and the court [49].

2.5 CLINICAL COURSE

Many have argued that both drug and alcohol

addiction and criminality are diagnosable and trea-

table conditions. Further, as previously asserted,

substance use and crime share a rather strong

connection, perhaps even one of causality. The

medicalization of these two entities, therefore,

makes them amenable to discussion in terms of

their etiology, diagnosis, and treatment. While

acknowledging their separateness, some time is

spent here discussing the “natural history” of crime

and substance use as a single reciprocating entity.

Since the diagnosis of substance use or addiction

has been defined elsewhere in this text, the focus is

on etiology and treatment issues. While there have

been outcome studies of treatment interventions,

these are difficult to generalize because of the

marked jurisdictional differences in drug or mental

health courts and will not be discussed in this

chapter. Outcomes data need to be interpreted on

a jurisdiction-by-jurisdiction basis.

2.5.1 Etiology

Several theories explain the interaction between

crime and substance use. One theory supports

a straightforward cause-and-effect relationship of

neuro-cognitive and pharmacological effects of the

drug on causing violent behavior [50,51]. Another

theory asserts that the costs associated with produ-

cing, transporting, and selling drugs leads to vio-

lent crime to support continued use and sustained

operation of the enterprise [52]. Several studies

have suggested that criminality among opiate

addicts is increased during periods of higher use

but decreased during periods of lower use [53,54].

It is generally accepted, though, that drugs pro-

foundly affect the central nervous system. Phar-

macologically, these psychoactive substances are

known to dysregulate the relative stability of affec-

tive states, cause changes in anxiety, and even

create perceptual anomalies. Amphetamines,

cocaine, phencyclidine (PCP) and alcohol diminish

controls, and stimulants also increase the risk of

violence due to paranoia andgrandiosity [55].Alco-

hol intoxication, in particular, has been known to

decrease inhibition, increase impulsivity and

aggression. In fact, it is widely accepted that disin-

hibition caused by alcohol is the most important

facilitator of violent behavior and, consequently,

violent crimes. Dampening of the fear and stress

response has been another proposed mechanism.

Since alcohol essentially works as an anxiolytic, it

follows that the intake of the substance disrupts the

individual’s threat detection, causing decreased

avoidance and impaired assessment of risk leaving

them open to being either victims or perpetrators of

crime [51,56].

2.5.2 Treatment issues

There are some common issues in the treatment

of forensic patients with substance use and

addictive disorders in jail, prison, forensic insti-

tutions and community settings. Jails in particu-
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lar and prisons are part of the community in

which they reside. Failure to treat and link

forensic patients with substance addiction alone

or those with co-occurring substance addiction

and mental illness (also known as dual diagno-

sis) to effective community treatment programs

perpetuates the escalating problem of substance

use and violence.

2.5.2.1 Jail

Screening for active substance-induced disorders

(intoxication, withdrawal or other psychiatric

syndromes secondary to substance use) and sub-

stance use disorders (addiction and dependence)

is an important mental health task in any jail

setting. The inmates with substance-induced

disorders need immediate attention according to

the standard of care as described in other chapters

of this book. The inmates with substance use

disorders need to be further evaluated in order

to refer for appropriate medical consultation for

high-risk comorbid medical conditions, such as

HIV or hepatitis, correctional substance use

programs and groups, and coordination with

discharge planning regarding substance use treat-

ment when released into the community. In addi-

tion, they need to be evaluated for sleep disorder

secondary to substance use, self-medication for

comorbid mental illness, malingered psychiatric

illness to obtain prescribed substances, ongoing

illicit substance use during incarceration, and

recognition of prolonged detoxification syn-

dromes, which may be misdiagnosed as psychia-

tric in etiology [57]. Factors predicting successful

completion of an intensive jail-based substance

user program include being age 26 or older, not

having used methadone, and having already

received a sentence [58]. A longitudinal study of

Monroe County, New York’s jail treatment drug

and alcohol program [59] demonstrated that jail

substance-based treatment programs have demon-

strated efficacy in decreasing criminal recidivism

on release into the community in a one year

follow-up period when compared with an inmate

control group [59].

2.5.2.2 Prison

Because the transfer of medical and mental health

information between jails and prisons is far from

optimal, screening for substance use disorders

should occur again in the prison setting. Prison-

based substance use treatment services demonstrate

significant treatment efficacy [57]. The “therapeutic

community model,” first pioneered by the British

physicianMaxwell Jones at the end ofWorldWar II

as described in this book, has been successfully

modified for use in correctional settings and in

many states is housed separately from the general

prison population; it focuses on the inmate’s sub-

stance use and related problems and lasts between

six to twelve months [60].

2.5.2.3 The forensic setting

Contemporary movies and books tend to give the

impression that not guilty by reason of insanity

acquitees “get away with murder.” In fact, these

individuals may spend more time institutionalized

for their crime than if theywere sentenced to prison.

The release process for these acquitees involves

complex risk assessment evaluations. One very

common and important assessment at the time of

release is the risk for violence. There have been

sophisticated, well validated instruments created

for the formal assessment of violence poten-

tial [61–64]. Specific elements of these instruments

were designed to address the well-established fact

that substance use increases rates of violence.

While mental illness alone does not increase rates

of violence when compared to the general popula-

tion, the concurrent use of substances (comorbid

mental illness) does in fact increase rates of vio-

lence and needs to be considered in pre-release

evaluations and assessments.

2.5.2.4 The community: re-entry
and reintegration

Individuals with alcohol and mental illness comor-

bidities in general are more likely than those with
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mental disorder alone to show violent or suicidal

behavior [65], be homeless [66], and be admitted to

hospital and make greater use of emergency ser-

vices [67]. Without post-release treatment referral

and planning, relapse of substance use often leads to

medication nonadherence or vice versa.

The process of returning to the community after

incarceration/institutionalization is termed re-entry

and reintegration. This period poses the inmatewith

formidable challenges. Obtaining gainful employ-

ment, securing housing, re-establishing social rela-

tionships, and avoiding maladaptive or problematic

behaviors often seem like insurmountable tasks to

them. Of particular interest is what role substance

use before, during, and after institutionalization

play in a successful transition. Recent studies have

shown that the period immediately following

release places the inmate at high risk for death.

Binswanger et al. [68] reviewed prison records of

30 237 inmates release fromWashington state pris-

ons during a four-year span. They found that the

leading causes of death within twoweeks of release

were drug over-dose, cardiovascular disease, homi-

cide, and suicide [68].

All inmates with substance addiction or depen-

dence should be referred for formal substance use

treatment before their release [69]. Inmates who

have undergone opioid detoxification should be

counseled regarding the increased risk of lethal

overdose following release due to loss of tolerance.

To further decrease this risk of lethal overdose

following release due to loss of tolerance, jails and

correctional physicians should be encouraged to

obtain licenses for the use of methadone and

buprenorphine to provide optimal detoxification

regimens, as well as to offer selected inmates the

opportunity to begin medication-assisted therapy.

These programs have been found to reduce rates of

illicit drugs in correctional facilities and to reduce

recidivism [70].

With respect to post-release drug over-doses, one

theory purports that relative abstinence or lessened

use of substances during incarceration, as well as

the decreased purity of substances used during

incarceration, physiologically diminishes tolerance

so that resumption of pre-incarceration patterns of

substance use after release significantly increases

risk for unintentional overdose [68,71,72]. We can-

not forget that in all institutional settings many

inmates or acquitees learn to make their own alco-

hol from supplies from the commissary and/or

meals provided to them, or obtain illicit drugs, or

misuse or alter prescription drugs [57]. Further-

more, the use of intravenous and injection drug use

(notably opiate use), places inmates at increased

risk for contracting viral diseases such as HIV and

hepatitis.

Finally, inmates who have undergone alcohol

detoxification should be counseled that repeated

alcohol withdrawal is associated with increased

risk for delirium tremens and death and about

medication-assisted treatment of alcoholism with

naltrexone, acamprosate, and disulfiram [73]. Med-

ication assisted treatment for opioids and alcohol

are described in detail in other chapters in this book.

Even when provided with good care, some

inmates are unprepared for transition back to the

community. The treatment of substance use before

release or on the order of mandated treatment

after release lowers risk for violence. Examples of

recommended mandated post-release treatment are

random drug and alcohol testing, required Alco-

holics and/or Narcotics Anonymous meeting

attendance, and partial hospitalization programs

specifically for substance addiction. Drug courts

are a specific type of mandated care that integrates

alcohol and other drug treatment services with

justice systemprocessing.Admission to drug courts

can occur under probationary terms or diversion

where records are expunged after successful treat-

ment. Participants sign an agreement to participate

with an understanding of the requirements of the

program. Drug courts have been found to have

a positive treatment outcome among substance

abusers [74]. This may be partly due to the fact

that drug court clients must meet basic admission

criteria, including a history of substance use, and

clients with a history of violent offences or clients

who are found to be drug dealers without sub-

stance use problems are generally not eligible for

admission. It takes, on average, eighteen to twenty

four months for a participant to successfully

graduate from a drug court program. Graduation

generally means that clients have completed pro-
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gram requirements and have had clean results

from their drug tests over a sustained period [75].

Post drug court follow-up is, of course, extremely

important for continued success and further

studies in this regard are needed. There are also

various models of Mental Health Courts around

the United States that have had a positive outcome

with community-based treatment of the refractory

seriously mentally ill. Most of these programs

have strict admission criteria that usually exclude

serious substance use disorders and a history

of violence. They exclude the very individuals

who desperately need comprehensive, integrated

treatment.

2.6 CONCLUSIONS

The connection between substance use and crime

has been studied extensively over the last three

decades. Certainly these two problems have existed

long before, even into antiquity, but thinking

about them together has given novel ideas of how

to alleviate their burden on society. We have

attempted to review these topics in the context of

current laws, statues, and case precedents and have

made an effort to review basic concepts and ideas.

The two problems share a reciprocating, multifac-

torial, and to some extent causal relationship.

The depth and pervasiveness of the problems are

undeniable, as our review of current statistical data

has shown. The connection, however, is muchmore

nuanced and varied, especially considering the

presence of comorbid mental illness, involvement

in minors, and when considering gender differ-

ences. The presence of mental illness alone has not

been shown to increase rates of violence or crime

when compared to background rates but with the

addition of substances, rates do increase.

The law, driven by landmark cases, has helped

us to understand how we are to legally handle

crimes committed in the presence of substance

use. Accountability, punishment, protection, and

defense for the charged are concepts that are held

as precedent today. We hope that this chapter has

provided knowledge in both the assessment and

treatment of criminal defendantswith substance use

and addiction, general systems issues within jails or

prisons, and how to assist courts and attorneys on

questions regarding this population. The ability to

perform these assessments is a very specialized skill

mastered after years of training and should not be

seen as an expectation after reading this chapter.

However, it is hoped that an appreciation for the

nature of this complex system was garnered from

this discussion. When involved with the court sys-

tem or attorneys or when a patient presents youwith

questions pertaining to his/her legal problems,

responsibilities, or prognosis, we hope this chapter

has helped to empower you in handling these

situations.

Finally, the authors of this chapter see the pro-

blems of crime, substance use, andmental illness as

societal andmulti-system issues that require a sense

of ingenuity to solve. The burden of these problems

socially, financially, and morally is immense. We

see prevention and early intervention as major

components to a solution. The treatment of

substance use before release or on the order of

mandated treatment after release lowers risk for

violence. Examples of mandated post-release treat-

ment recommended by drug courts and/or mental

health courts may include random drug and alcohol

testing, required Alcoholics and/or Narcotics

Anonymous meeting attendance, and partial

hospitalization programs specifically for substance

addiction. Significantly more post-release commu-

nity linkage beginning while institutionalized in

jail, prison, or other forensic settings, to interven-

tions such as drug use education, opiate agonist

therapies such as methadone, buprenorphine and

intensive case management are needed to provide

better harm reduction. Mobilizing local, state, and

federal resources to address this need has been and

will continue to be a challenge but one that we

believe is worthwhile.

As clinicians, we can do our part in shaping

a culture of early intervention and prevention by

screening early for mental illnesses and substance

addiction disorders thatmay eventually lead to a life
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of crime. Pre- or post-adjudication diversion of

these patients by entities such as drug courts or

mental health courts, and referral of these substance

use or dual diagnosis inmates to aggressive and

comprehensive treatment is a best strategy in

addressing these problems at a grass-roots level.
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3.1 INTRODUCTION

This chapter ranges across at least two rapidly

growing fields – addiction medicine and ethics – in

both ofwhich volumes have beenwritten. The chore

here is to provide an overview of the myriad ethical

quandaries that can arise in addiction medicine, but

todosowithintheconfinesofasinglechapter.Thus, I

have been hard pressed to distill from such a large

amount of material topics that will prove founda-

tional, yet informative and useful to a fairly wide

spectrum of medical practitioners. To that end, the

chapter is divided into three broad sections.Because

good ethics – like any other inquiry – begins with a

basic understanding of the discipline itself, the first

section contains a discussion, albeit all too brief, of

what ethics is (and, perhaps more importantly, what

it is not!), and how healthcare professionals can

become more proficient in helping to identify and

resolve existing or potential areas of ethical conflict.

In the second section, some of the more common

concerns of both patients and healthcare profes-

sionals in general are reviewed – that is, confidenti-

ality or privacy, autonomy, paternalism, benefi-

cence, nonmaleficence, informed consent, truth-

telling, professional integrity, social responsibility,

justice – before turning to some of the ethical

complexities that the unique context of addiction

medicine presents for both healthcare professionals

and patients.

The final section looks critically at the issues of

spirituality and religion and how the field of addic-

tionmedicine has addressed these two aspects of the

biopsychosocial elements of patients in the past,

and call for the creation of and support for a wider

range of therapeutic alternatives so as to provide a

more comfortable fit to the particular spiritual needs

of each patient.

3.2 THE DISCIPLINE OF ETHICS

One of the major difficulties encountered in any

discussion, whether contentious or not, is the inevi-

table existence of hidden assumptions. Our every-

day lives are, of course, filledwith assumptions, and

wewould be hard-pressed if we could not rely upon

them with a fair degree of success. The problem

with assumptions is that they can lull people into

thinking that everyone is “on the same page” when,

indeed, they may not even be close, complicating

the progress of even the most elementary of
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discussions. A prime example: there really is no

agreement as to whether ethics and morality are

synonymous and how, if they are not, they ought to

be distinguished. Most people – philosopher and

bioethicist types included – continue to use the

terms “ethics” and “morality” interchangeably,

which has created interminable and, I have long

argued, unnecessary confusion. To avoid such con-

fusion it is important to recognize (and thereby,

hopefully, to reduce) hidden and/or conflicting

assumptions – and to discover whether they are

genuinelywarranted or not – as early as possible. To

this end, I will (1) explain several of my own key

assumptions and (2) offer some provisional defini-

tions and criteria from which critical analysis, dis-

cussion, argument and further understanding and

redefinition might more fruitfully proceed.

3.2.1 My own perspective and
assumptions

My own philosophical perspective derives largely

from those of the American pragmatists, most

especially the work of John Dewey. Thus, I treat

ethics as an empirical process of inquiry; that is, it

is neither the discovery of a set of universal,

unchanging, objective “truths” (somewhere out

there with a capital “T”) nor merely a set of

subjective, relativistic human creations. Rather, I

treat it as an intersubjective, progressive, cumula-

tive and public process of inquiry – not too unlike

the process of scientific inquiry – where, together,

we build on the successes and (even more impor-

tantly) failures of the past while trying to under-

stand the meaning and implications of an unsettled

or, as Dewey would call it, “indeterminate” situa-

tion. We accomplish this by framing various

hypotheses in light of the context of the proble-

matic situation that presents itself to us and then by

testing alternative theories, hypotheses and the

wisdom of past experiences in such a way that we

can better identify and measure their potential for

dealing successfully with the specific problem at

hand, including the respective benefits and burdens

of the live alternatives that are available for those

most relevantly affected [1].

Thus, ethical inquiry is prompted whenever

important core values are at risk or come into

conflict, where there is no answer that protects

every important core value involved, and where we

are forced to choose the least bad from a range of

less than optimal alternatives. These, my assump-

tions, are foundational to understanding my com-

mitment to the idea that good ethics, like any good

science, is a process of inquiry that beginswith good

data – and where humans are involved that data is,

necessarily, biopsychosocial [2].

3.2.2 Provisional definitions and/or
criteria

3.2.2.1 What ethics is not

At the outset of any inquiry, as important as it is to

discuss what something is, it is often equally impor-

tant to discuss what it is not. Hence, I offer a list of

things (followed by a few brief comments) that

ethics decidedly is not:

. Untutored intuition

. Ungrounded opinion

. Majority opinion

. Opinion held by a powerful few

. Law

. Religion

. Personal morality.

While some forms of intuition – that is, purely

subjective, unverifiable and, thus, irrational in the

classic logical sense of the term – are recognized by

some ethical theories, untutored intuition is little

different from whimsy or gut feeling. Intuition of

this kind is as likely to lead to infertile as it is to

productive avenues of investigation. For example,

my untutored intuition about what I must do to

behave beneficently towards you might well be the
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least helpful thing you would want someone to do

for you. Iwould argue that even the role of “tutored”

intuition ought to be limited to the very earliest

stages of ethical inquiry, where things are, as yet, so

indeterminate that we are still trying to formulate

the nature of the problem.

Opinion – whether ungrounded, held by a major-

ity or held by a powerful few – offers even less in the

service of ethical analysis. Ungrounded opinion,

while it may prompt ethical inquiry has, by its very

qualification (i.e., ungrounded), no justification,

and opinion held by either a majority or a powerful

few rests piggy-back on the ethically questionable

assumption that “might (or a plurality)makes right”

is ever justifiable. Insofar as the contradistinction

between ethics and law goes,we needn’t look far for

enlightenment. History is filled with examples of

unethical laws, for example, slavery, religious intol-

erance, the unequal treatment of women and mino-

rities, and so on. And, finally, there are good reasons

(which are discussed in greater detail immediately

below) why ethics is not the same thing as religion

or personal morality.

3.2.2.2 Morality

Contrary to what popular usage suggests, it is my

contention that morality is not the same thing as

ethics, and that it is essential for us to understand

their similarities and differences. As far as simila-

rities go, morality, like ethics, is concerned with

human custom and behavior – “morals” having

been derived from the Latinword,mores, and ethics

from the Greek word, ethos. Both share the eva-

luative language of “right,” “wrong,” “good,”

“bad,” “obligation,” “responsibility,” “duty,” and

so on, and both seek ways of justifying beliefs and

claims when conflicts arise.

Thatbeingsaid, thereremainimportant–arguably

crucial – differences. Morality, as the sum total of a

person’s beliefs concerning “right,” “wrong,”

“good,” “bad,” “obligation,” “responsibility,”

“duty,” and so on, is usually deeply personal, even

though it – or major aspects of it – may be shared by

other individuals orgroups. It is often intuitive, tacit,

reflexive and/or uni-perspectival, whether personal

or within a given enclave. Morality can have non-

rational (i.e., transcendent, mystical or mythic) ele-

ments and, in its most extreme form, morality can

exhibit absolutistic features or over-tones.

Morality is generally derived from one’s psycho-

social (i.e., personal, cultural, spiritual) upbringing –

from one’s “parent’s knee,” peer group, ethnic

identity, culture, religion, law, personal intuitions

and/or reflections. When defended, it is usually by

appeal to an “authority” recognized and accepted

within one’s particular moral enclave (i.e., my reli-

gion, my parents, my culture, my authority figures,

etc.). Such appeals rest on the presumption of certain

shared core values, worldviews, interests and/or

goals that often may not, in fact, be shared outside

one’s own particular personal morality or particular

moral enclave, and it is here that most ethical

problems and misunderstandings arise.

3.2.2.3 Ethics

Ethics, on the other hand, is predominately a sec-

ond-order activity; namely, it is the study of moral

systems, theories, values, beliefs, behaviors, and

so on, and their justification. It is the study of

“right,” “wrong,” “good,” “bad,” “obligation,”

“responsibility,” “duty,” and so on, concerning

behavior towards others, especially those who may

not share one’s own personal morality. Central to

the concept of ethics is the empirical fact of (and

respect for) the existence of diverse personal, spiri-

tual and cultural belief systems that yield conflict-

ing worldviews, interests, values and goals (i.e.,

conflicting moral perspectives). Indeed, contrary to

many moral points of view, one of the central

assumptions in ethics is that moral conflict or

difference is not a defect but, in fact, the central

feature and inevitable result of the rich variety and

complexity of human existence.

Thus, while the subject matter of ethical inquiry

include beliefs, values and behaviors that may be

nonrational, intuitive, absolutistic, transcendent,

mystical or even mythic, ethical inquiry itself strives

to remain an explicit, deliberate and empirically-

oriented enterprise, one that aims to be logical,

rational, critically reflective, and sensitive to context.
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In other words, it is committed to democratic dis-

course and accommodation, an “all things consider-

ed” approach that celebrates a willingness (1) to

listen, (2) to engage in discussion, (3) to respect

differences of opinion and perspective, (4) to inter-

pret opposing viewpoints from the most charitable

perspective, and (5) to be led by the dynamic of the

inquiry – rather than by predetermined assumptions

or beliefs – when seeking alternatives that respect

and preserve as many of the values, interests and

goals of all of those relevantly affected as possible.

Such a commitment requires us not only to attend to

cogent argument and reasoning but also to do sowith

curiosity, patience, honesty, and open-mindedness.

In short, ethics, as just characterized, is a process of

critical, reflective, progressive inquiry, and not a set

of predetermined rules and/or algorithms.

Thus, the goal of ethics is not to discover “the

Truth,” “the Good,” or what “the Right thing to do”

is. Rather, the goal of ethics is at once much more

modest and much more difficult; its goal is to help

all of those persons relevantly affected in a very

specific problematic situation find consensus in the

midst of competing claims about what the truth, the

good and the right thing to do are in this particular

instance. This entails respecting and attempting to

preserve asmanyof those competing claims, values,

and interests of those relevantly affected as possible,

given that all cannot be preserved. It also entails

finding a source of justification broad enough for all

parties involved to recognize and to accept as

reasonable for those most relevantly affected, given

a thorough examination of all of the available

alternatives, even though it may not be their own

personal preference. Thus, the “authority” sought in

ethics is not given ready-made or fully articulated

by any expert, book or institution; rather it arises out

of reason, logic, compassion and the pooling of our

common human capacities and experiences.

Finally, I always tell my medical students – and

only half jokingly – to run the other way if they are

ever confronted by a bioethicist or ethics committee

that tells them, the patient or the healthcare team

what the “answer” is or what they are “supposed” to

do. There are a number of reasons why I say this:

1. Since what is biomedically appropriate can

only be determined by the biomedical experts

involved and since only the patient (or patient’s

proxy and, if the patient wishes, his or her sig-

nificant others) can agree to or reject the alter-

natives offered by the biomedical experts, the

proper role of a bioethicist or ethics committee is

to help discover the widest range of defensible

alternatives that are not ethically inappropriate,

given the particulars of the case and the interests,

values, and goals of the patient.

2. While a bioethicist or an ethics committee may

be able to help a patient or a healthcare team

recognize faulty assumptions and arguments and

tease out the competing claims, values, interests,

and goals of a particular problematic situation, it

is not their job to prescribewhat may prove to be

life-altering choices for others who must then

directly bear the life-long consequences of those

choices.

3. One of the hallmarks of an ethical problem or

issue is that there is no “good” answer but, rather,

a range of options none of which are “good”

because all of the options require some “goods”

to be sacrificed for others.

4. Once all of the competing claims, values, inter-

ests, and goals have been teased out, the “best” or

“least bad” alternative often becomes clear

enough for agreement between the patient and

the appropriate biomedical experts.

3.2.3 Developing proficiency
in recognizing and addressing
ethical issues

Remember the old adage “an ounce of prevention is

worth a pound of cure?” Well, just like all other

issues in medicine, ethical issues are best addressed

prospectively. Just as “rescue medicine” is costly

(in both material and nonmaterial terms), so it is

with post hoc or “rescue” ethics. However, unless

we become sensitive to those things likely to trigger

an issue and provide the requisite time and space for

attending to them before they become full-blown

problems, we are stuck – whether in medicine,

ethics or any other setting – dealing with the
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disruptive fallout and trying to mend the patient–

clinician relationship, perhaps never quite restoring

the bonds of trust previously forged.

So, just aswevalue developing expertise in initial

and ongoing physical and psychological assess-

ments, so we should value and develop expertise

in doing, as it were, initial and ongoing “ethical”

assessments. By following a set of flexible guide-

lines (the operative word here is flexible), one can

usually become quite adept at recognizing early

warning signs of potential ethical problems, so that

they can be nipped in the bud. Dr Erich H. Loewy,

and I have suggested the following tentative set of

guidelines, which have proved helpful to many of

our students and colleagues:

1. Gather the biopsychosocial data of the case (but

avoid hiding the fear of making a decision

behind a never-ending quest for more).

(a) Be sure that any biomedical data out-

side your own field of expertise are

given and substantiated by those well-

credentialed inmaking such judgments.

(b) Be certain to include all of the psycho-

socially relevant facts about the patient.

(c) Be sure to evaluate these data in the

context in which they are embedded.

(d) Entertain tentative options in an

ongoing manner and let the options

guide the search for further data.

2. Draw clear distinctions, and, as they are

drawn, other options or the need for further

data may become evident and can then be

pursued.

3. Scrutinize the beliefs, values, and principles

motivating both the choices and those making

the choices.

4. Tentatively determine (and do not simply

assume!) the goals that are to be pursued – in

a good 70% of the ethics cases I’ve seen, either

all parties assumed they all had the same goal,

and didn’t, or else no one had, in fact, discussed

goals at all!

5. When beliefs and principles clash, examine

whether they do so in reality or simply because

of a misunderstanding.

6. Try to establish, by consensus if possible, hier-

archies of principles, duties, and obligations –

the default presumption being that they must be

patient-centered unless there are truly compel-

ling reasons why they should not be.

7. Understand the unique context in which the

problem plays itself out, and take differences in

moral views into account – while a narrower

analysis may prove useful, removing problems

completely from the context in which they occur

is artificial and may distort them in peculiar and

unexpected ways.

8. Be aware of the tentative nature of any “goal,”

“solution,” “answer,” or series of “options” [3].

3.3 ETHICAL ISSUES AND ADDICTION

3.3.1 General ethical concepts and values

The following are intended to provide merely a

provisional starting point for case analysis and

ethical discussion:

3.3.1.1 Autonomy

Literally meaning “self-law,” autonomy remains a

difficult andcontentiouslydebatedconcept.Broadly

speaking, autonomy is both a capacity and an obli-

gation. That is, it is the capacity tomake deliberated

and reasoned decisions for oneself and the obliga-

tion to respect that capacity in others. Thus, auton-

omy is not simply an unfettered or open-ended

freedom, but an ethically weighty responsibility

as well.

Autonomy is the freedom to make decisions for

oneself and the freedom (when possible) to carry

them out. The former is called freedom of the will,
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and the latter freedom of action [4]. One of themore

difficult problems in all fields of medical practice –

but especially in the fields related to psychology – is

that these are often separated. For example, a

patient may be in a state of confusion (and, there-

fore, have no freedom of the will) but still have

freedom of action (and, therefore, may need to be

restrained). Conversely, a patient may have a clear

mind but, because of physical barriers, be unable to

translate his or her will into action.

Autonomy presupposes a clear understanding of

facts and options presented aswell as the capacity to

reason logically about those facts and options.

Moreover, it denotes a clear understanding of the

ends (or goals) desired – as well as their potential

risks and benefits. Patient autonomy is what

grounds such concerns as, for example, informed

consent, confidentiality, truth-telling, and conscien-

tious objection.

3.3.1.2 Beneficence

Beneficence is not the same thing as benevolence, or

kindness. Beneficence (literally, “to do good”)

grounds the traditional Hippocratic ethical obliga-

tion of healthcare professionals to act with the good

of the patient in mind. Such an action may be done

because the patient:

. Is believed to lack decisional capacity.

. Is unable to understand his/her situation.

. Has decisional capacity but is acting against what

the healthcare professional considers to be his or

her “best interests”.

Because the attempt to benefit others inevitably

carries the risk of causing harm, beneficence must

always be considered in the context of nonmalefi-

cence. A wide variety of prima facie obligations

flow from beneficence in the medical setting,

including the individual practitioner’s obligations

of professional competence (e.g., sound qualifica-

tions and continuing education) and the obligations

of the profession as a whole to pursue excellence in

practice, teaching, and ongoing medical research

and development. While beneficence is a very

important value or ideal, there are times when it

can be problematic, including (1) when it conflicts

with other, equally compelling ethical values or

ideals, (2) when there are conflicting assessments

as to benefits and harms, and (3) when there are

questions about the scope of obligation (e.g., to

whom is what owed?).

3.3.1.3 Coerced treatment

Unfortunately, there is considerable variation

amongst experts in the field as to what is entailed

by the concept, “coerced treatment,” ranging any-

where from a mild “suggestion” to a legal mandate.

Moreover, there is also some disagreement as to the

efficacy of treatment that is not voluntarily chosen

by the person undergoing it [5,6]. Good ethics

begins with good facts – a point that simply cannot

be stressed enough throughout this chapter. In what

might be called the age of evidence-based medi-

cine, presumably these “facts” will – sooner rather

than later – eventuate in a biomedical consensus of

some sort.

That being said, as far as the bioethics literature

goes, it reflects the fact that there has, for the most

part, been a steady exodus away from medical

paternalism towards a robust patients’ rights move-

ment. According to Ronald Dworkin [7], who

practically channels the classical strong antipatern-

alism position of John Stewart Mill: “A person has

the fundamental right, well established in medical

ethics and in American law, to refuse beneficial and

helpful care even if such a refusal shortens his or her

own life and has detrimental consequences for

others.”

Some of us [3] have long argued that this parti-

cular pendulum has swung too far, encouraging us

to abandon patients to their own pro forma (formal,

but often empty) autonomy. I would agree with

Erich Loewy in his argument that an authentic,

robust autonomy can only arise out of the “cradle

of beneficence” – that is, that autonomy is a capacity

thatmust be nurtured to develop and protectedwhen

vulnerable or threatened. Rather than Dworkin’s
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position, we would be more in agreement with Art

Caplan [8] who writes eloquently that:

respect for self determination sometimes requires

mandatory treatment as a way to create or enable

autonomy. . .People who are addicted really do not

have the full capacity to be self determining or

autonomous because their addiction literally coerces

their behavior. They cannot be autonomous agents

precisely because they are caught up in the behavioral

vice that is addiction. If that is so, then it may be

possible to justify compulsory treatment for finite

periods of time that could rectify this situation and

restore the capacity for autonomy.

Caplan’s point is, in fact, consistent with the

distinction drawn earlier between freedom of the

will and freedom of action [4] in Section 3.3.1.1 –

the addict’s freedom of the will is, so to speak,

impaired, but their freedom of action, unfortu-

nately in this case, is not. Paradoxically, if by

temporarily removing their freedom of action (via

coerced treatment) we might restore their freedom

of the will, then we will have restored them to

some semblance of their pre-addicted autonomous

state. Thus, if we have good empirical evidence

that a given treatment modality could disrupt the

power of addiction sufficiently to restore or re-

establish a patient’s autonomy, then coerced or

mandated treatment could presumably be ethically

justifiable.

On a final note, under the concept “informed

consent”, I have stipulated that one of the compo-

nents of a valid consent process is a reasonable lack

of internal or external coercion. While it might be

used to argue against me that coerced or mandatory

treatment could constitute a particularly egregious

form of external coercion that infringes on a

patient’s autonomy and, thus, precludes consent,

I would argue that allowing the internal coercion of

addiction to persist is an even more egregious form

of coercion because, in denying coerced treatment

to patients, we may well be abandoning them un-

necessarily to a life of diminished – or nonexistent –

“autonomy.” It is difficult (na€ıve? cynical?) to speak
of informed consent in patients who are neither able

to digest the information nor in reality give consent.

It would seem both prudential and respectfully

compassionate that the burden of proof here ought

to rest with those who would deny that addiction

impairs the ability of patients to digest information

or truly give consent.

[NB: See also Sections 3.3.1.1 (Autonomy) and

3.3.1.2 (Beneficence) and the discussion in Sec-

tion 3.3.2.2 (Autonomy in the Face of Addiction)].

3.3.1.4 Competence

In general parlance, competence is the ability to

perform a given task. In the medical milieu, how-

ever, competence is a legal term that denotes the

capacity to make decisions. All adults (conscious,

unconscious, even severely demented) are legally

competent unless and until a judge pronounces

them incompetent and appoints a guardian. More-

over, one can be legally “competent” but lack the

capacity to make decisions affecting one’s medical

care and, conversely, one can have been adjudged

incompetent and yet retain decisional capacity for

all or some medical decisions.

3.3.1.5 Confidentiality

Confidentiality is central to the patient–clinician

relationship and is a crucial part of the tacit social

understanding upon which it is based. It stems from

the fact that the effective care of patients often

requires them to divulge sensitive aspects of their

personal lives that could lead to disadvantage, dis-

crimination or stigma if known to others. Thus, the

traditional presumption is that a patient’s personal

and/or medical information cannot be divulged to

third partieswithout that patient’s explicit consent –

unless, of course, third parties are, themselves, in

imminent danger of being substantially harmed by

the patient’s willful disregard of their safety (e.g.,

infectious disease, paranoid delusions, etc.).

Patients who reveal that they are, in fact, about to

murder a spouse or to unsafely pilot an airplane fall

into this (not quite unusual) category. Patients who

refuse to divulge a potentially fatal illness to their

dependents likewise create severe ethical problems,

as may patients who under some circumstances
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refuse to take their medications (e.g., a classic

example would be a patient’s failure/refusal to take

antituberculosis medications).

3.3.1.6 Conflicts of interest

Conflicts of interest arise in clinical practice when

health care professionals become involved in arrange-

ments – often, though not solely, economic – that

introduce considerations that are potentially contrary

to the patient’s best interests. They are especially

problematic because of their potential to undermine

patients’ trust in the patient–clinician relationship and

to weaken the standards of the profession. These

conflicts are not necessarily material but also include

the immaterial (e.g., the professional obligation to

care for patients, the personal obligations to spend

time with one’s family and to pursue other outside

interests).

3.3.1.7 Conscience

Conscience has often been described as an inner

voice or “gut feeling” and, while some claim that

conscience is a wonderful thing, it depends largely

on whose it is. One would hope that our con-

sciences differ significantly from Dr Mengele’s

(the chief physician at Auschwitz)! Yet, if there

are no objective – or, at least, intersubjective –

standards to which we can, in addition, appeal,

anything can be justified – Mengele’s actions as

well as our own.

3.3.1.8 Conscientious objection

Conscientious objection is an objection, in princi-

ple, or a refusal, in practice, to perform an otherwise

legally required or permitted practice. For example,

healthcare professionals with conscientious objec-

tions to abortion may refuse to participate in med-

ical, surgical or administrative procedures required

for the termination of pregnancy. However, con-

scious objection does not relieve healthcare profes-

sionals from the following obligations to their

patients: they still have a duty to provide full and

impartial counseling, speedy referral, and any

required treatment incidental (as in this example)

to termination or necessary to preserve/stabilize the

pregnant woman’s life or health.

3.3.1.9 Consent

The idea of consent is based on the ethical concept

that every person has the right to bodily integrity

and self-determination and, thus, the right to con-

sent or towithhold consent to things that are done to

their own person. In a life-threatening emergency

when the patient lacks decisional capacity and

no surrogates are available, it is both ethical and

legal that treatment be instituted. The legal standard

is that of the “reasonable person” – that is, the

presumption that most reasonable persons would

want life-saving therapy. The ethical reason is that

under these circumstances the healthcare profes-

sional lacks information and, therefore, must “opt

for life” – mainly so that they can “buy time” both

to gather the biomedical data needed and to attempt

to restore the patient’s opportunity to make an

informed decision.

Consent presumes a rational, fully informed

patient.However,weoftenassumethatwhenpatients

agree with us they are rational and that a refusal

indicates that the patient lacks decisional capacity.

(Bothassumptionsmay, in fact, turnout tobewrong!)

And, finally, there are rare cases when truth telling

might be thought to be harmful to a patient who has

decisional capacity. Such instances are rare indeed.

Towithhold such information from patients is called

“therapeutic privilege,” a privilege that courts have

only rarely upheld. [See also Sections 3.3.1.4

(Competence) and 3.3.1.13 (Informed consent)].

3.3.1.10 Consequentialism

Consequentialism is that theory of ethics which

holds that what makes an act or rule right/good or

wrong/bad are the consequences it brings about.

Utilitarianism is the prime example of a consequen-

tialist approach. Act utilitarianism holds that one

should always choose that act which would max-

imize utility (e.g., the greatest good for the greatest

38 ADDICTIVE DISORDERS AND MEDICINE



number); whereas rule utilitarianism holds that one

should follow that rule which tends to maximize

utility. The major pitfalls of such theories are the

tendency to cherry-pick the consequences thought

to be most efficacious and the difficulty of identify-

ing if, when, and where we should stop measuring

the consequences.

3.3.1.11 Decisional capacity

Decisional capacity is the medical term that refers

to the capacity to understand one’s own situation

and to make decisions based on that understanding;

this concept is central to informed consent, another

closely related concept in biomedical ethics.

Strictly speaking, decisional capacity differs from

the legal term, competence, insofar as only a judge

can render a determination as to whether a person is

or is not competent. Thus, for example, a person

legally declared incompetent might still have deci-

sional capacity to make some or all of their health-

care decisions. While there is room for disagree-

ment about the threshold of decisional capacity, the

following criteria, based on the US President’s

Commission for the Study of Ethical Problems in

Medicine and Biomedical and Behavioral Research

(1982) are considered minimally necessary, how-

ever rudimentary they may be:

. Possession of a set of values, interests, life plans

and goals.

. The ability to communicate and to understand

information.

. The ability to reason and to deliberate about one’s

choices in light of one’s values, interests, life

plans, and goals.

It is important to remember that such a standard

emphasizes process rather than product (i.e., out-

come). Any standard that focuses on outcomes of

decisions remains vulnerable to the charge that

it is granting greater priority to the outcome than

to the patient’s decisional capacity, values, and

goals.

3.3.1.12 Deontology

Deontology is that ethical theory which holds that

following a pre-determined, universal rule regard-

less of outcome is praiseworthy and breaking such

a rule blameworthy. In deontology what matters is

the intention of the actor, not the consequences of

the act. One of the weaknesses of a deontological

approach is that it is often quite difficult to iden-

tify, measure or understand intentions – whether

our own or others – since they are subjective,

complex, and often opaque or even suppressed.

Another weakness of deontological approaches is

their failure to tell us what to do when such rules

conflict.

3.3.1.13 Informed consent

Informed consent is the process that seeks to clarify

the clinician’s ethical obligation to provide biome-

dical data sufficient to allow a patient to make an

informed and rational choice as to whether or not

to consent to medical care and/or treatment. It

presupposes that the patient has decisional capacity

and is not being unduly coerced by either external

circumstances (persons or situations) or internal

conditions (e.g., pain, confusion, electrolyte imbal-

ance, paranoia, addiction, etc.). Basically there are

two main components: the information component

and the consent process.

The information component requires:

. Truthful disclosure and explanation of informa-

tion (diagnosis, prognosis, options, and implica-

tions of treatment/nontreatment) by the clinician

(s) in language that the patient can understand and

process.

- The aim here is to provide information that is

adequate (but not extraneous or overwhelm-

ing) for making a prudent choice given the

context of the situation and the patient’s values

and goals.

. Verification that patient and/or proxy decision

maker is able to comprehend and intelligently

discuss the information and options presented.
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The consent process requires:

. Decisional capacity.

. Reasonable lack of internal or external coercion.

. Adequate time – whenever possible – to process

the implications of diagnosis, prognosis, and the

range of available options.

. Authenticity – thevalues and goals invoked by the

patient/proxy decision maker to explain choices

should be reasonably consistent with that

patient’s past values and goals and, if not, the

patient/proxy decision maker should be able to

provide reasonably convincing evidence of why

such a shift may have occurred.

3.3.1.14 Intuition

In ethical parlance, intuition is characterized by an

immediate (“instinctive”), direct “awareness” of

the truth of a proposition not proven by rational or

empirical means. Such intuitions are often biased,

though some thinkers claim that such intuitions are

based on a perception of “Truth” or on the rapid

processing of past experience and/or subconscious

perceptions. By their nature, intuitions that claim to

be based on a perception of “Truth” not accessible

to empirical or rational proof are neither falsifiable

nor verifiable (which, by the way, make disputes

based on conflicting intuitions impossible to

resolve). In medicine as well as healthcare ethics

intuitions should by no means be discounted alto-

gether – but neither are they alone sufficient grounds

upon which to act.

3.3.1.15 Justice

While there remain a variety of conflicting concep-

tions of justice, there are several common features;

namely (a) that justice is obligatory and not simply

optional or supererogatory and (b) that justice is

concerned with giving persons what is their due.

Of course, what is at issue between these con-

flicting conceptions of justice is precisely the

substantive element of these features: namely, how

to determinewhat constitutes “obligatory” andwhat

constitutes “due.” As a result, how persons conceive

justice is qualified by how they – individually and as

a society – conceive personhood, autonomy, com-

munity, and respect for persons.

In the healthcare field, concerns about justice

have usually been limited to distributive aspects of

justice in the public health setting. It has frequently

been alleged that justice has little or no role at the

individual patient’s bedside because it is the profes-

sional responsibility of healthcare clinicians to

benefit maximally the patient before them – but,

again, this raises the question of giving persons as

patients what is their due. The rise of “managed

care” in the United States has tried to mount a

serious challenge to both this traditional tenet of

professionalism and to our understanding of what

constitutes justice. It is unfortunate the degree to

which it has succeeded.

3.3.1.16 Nonmaleficence

The literal translation of nonmaleficence is “to do

no harm.” In the healthcare context, nonmalefi-

cence is the prima facie ethical obligation that

requires us to minimize the patient’s exposure to

the harmful effects of our interventions [see also

Section (Beneficence)]. The point here is not “to do

no harm,” but rather to do more good than harm, all

things considered.

3.3.1.17 Paternalism

Paternalism (or, more correctly, parentalism)

refers loosely to treating persons as a benevolent

parent would treat his (or her) children, and is

generally defined as “interfering with someone’s

liberty justified by reasons referring exclusively to

the good, happiness, and so on of another” [7]. In

medical parlance paternalism is said to be

“genuine” (i.e., justified) only when invoked to

restore, or to bide time for, the return of a patient’s

decisional capacity. This type of paternalism is

called “weak” or “soft” paternalism [9]. That is,
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the actor in “weak paternalism” tries to prevent

conduct that is largely nonvoluntary, done without

adequate understanding of the consequences and

at times to ascertain whether an act is truly

autonomous (e.g., pulling a person from the path

of an oncoming truck). “Strong” or “crass” patern-

alism, on the other hand, seeks to prevent “harm”

or do “good” even when the other’s contrary

choices are informed and voluntary (e.g., transfus-

ing a life long Jehovah’s witness against his or

her will).

The perennial disagreement in medicine about

the benefits/burdens of nonvoluntary commitment

is based as much on what view of paternalism is

considered ethically (and legally) justifiable as it is

onwhat viewof patient autonomyand the effect that

serious psychiatric illness, including addiction, has

on it. While some have argued that patient auton-

omy is not impaired in addiction [10], it is a position

difficult to maintain given our, as yet, dismal suc-

cess rates in treating most addictions, which should

come as no surprise given what little we yet under-

stand of the biopsychosocial (including genetic)

foundations and dimensions of addiction. . .or of

autonomy, for that matter.

3.3.1.18 Patient–clinician relationship

The healing relationship follows the classic tradi-

tions of a professional, fiduciary relationship. Med-

icine is a profession in the classic sense; that is, a

self-governing group of individuals granted exclu-

sive rights by society to practice a service-oriented

expertise, based on a special body of knowledge

over which they have control (through their control

of structure, admission, educational requirements,

standards of practice, regulation, licensure, cen-

sure, etc.) [11]. Moreover, the practice has ethical

ends or goals over and above the usual material

ends or goals associated with personal reputation

or private reward. Medicine is a fiduciary relation-

ship in the sense that persons who occupy positions

of such power and confidence are expected

(whether by law or simply by tacit social expecta-

tion) to place the interests of those persons re-

ceiving their expertise over all else. Over-riding

this default expectation of patient priority is–and

should remain – rare and rightly demands clear and

convincing justification. Hence, patient–clinician

relationships encompass a cluster of values that

generally include, but are not limited to, benefi-

cence, nonmaleficence, solicitousness, honesty or

truth-telling, and confidentiality.

3.3.1.19 Principalism

There are many forms of principalism (deontologi-

cal approaches in ethics could conceivably be called

principalism because of their emphasis on rules

and rule-following, as could rule-utilitarianism).

However, it is perhaps best expressed today by the

work of Beauchamp and Childress from George-

town University. For this reason, principalism is

often referred to as the “Georgetownmantra.” These

two authors hold that there are four basic principles

in medical ethics: (1) Autonomy; (2) Beneficence;

(3) Nonmaleficence and (4) Justice. The main

weaknesses of principalism are not minor, and

include determining (1) how these principles are

to be interpreted, (2) how they relate to each other,

(3) how they relate to the particular case at hand, and

(4) what to do when they conflict. Thus, in modern

Bioethics principalism tends to be much discussed,

but little used.

3.3.1.20 Substituted judgment

Substituted judgment is an attempt to determine

what patients who lack decisional capacity would

decide had they possessed it. This is often described

as the attempt to put oneself in the other’s shoes, and

deciding from that perspective. It is a difficult

enough task if the patient at least has a previous

track record to suggest what their values and inter-

ests were and how they tended make decisions.

However, the task is made much more difficult

when a patient has never had decisional capacity.

In such cases, we must resort to a “reasonable

person” standard that, while unavoidable, certainly

begs the question (by presuming the very thing in

question, that is, decisional capacity).
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3.3.1.21 Surrogate (proxy) decision maker

A surrogate or proxy decision maker is a person

designated to provide a substituted judgment for a

patient lacking decisional capacity – preferably, it

should be someone previously chosen by the patient

or, at least, knowledgeable about the patient’s

values, interests, and goals.

3.3.1.22 Truth-telling (honesty)

Truth-telling is an ethical obligation for everyone,

but it is especially important in the patient–clinician

setting. Clinicians need to be honest with patients

about their diagnoses, prognoses and the benefits

and burdens of alternative treatments/nontreat-

ments in language that is both comprehensive and

meaningful for each patient. This obligation also

includes disclosure of omissions or commissions on

the part of the professional that may have conse-

quences for the patient, for example, giving “bad

news” or disclosing medical error, including the

inevitable unexpected untoward complications

that can and do occasionally occur through no one’s

fault.

3.3.2 Some ethical issues specific to the
field of addiction medicine

Generally speaking, the goals of medicine are,

essentially, to cure when possible, to comfort

always, to avoid gratuitous harm, to maintain/

restore function (or, at least, to minimize dysfunc-

tion), and to maintain trustworthy practices and

standards of care. For the most part, the goals of

addiction medicine differ little from those of med-

icine in general. There are, however, a number of

ethical concerns fairly unique to the field of addic-

tion medicine. I shall limit my remarks to five

interrelated concerns that I consider to be of central

importance.

The first is a conceptual problem that will

continue to muddy the waters until the ongoing

controversy about the field’s basic concepts and

terminology – that is, “addiction”versus “substance

abuse” and “dependency” versus “substance use

disorders” (“SUDs”) – is resolved. The second

concern was mentioned earlier, namely, the whole

unresolved question of how the idea of autonomy

should be construed in the face of these various

forms of addiction. The third is an over-arching

structural concern peculiar to the problems of

addiction: that is, recognition – the fact that so

many patients with some form of addiction go

undiagnosed for so long, even when they are under

a physician’s routine care. The fourth concerns

under-use, over-use and misuse of potentially

addictive medications in pain therapy, which leads

directly to a fifth concern that, I think, underlies all

of the first four issues, is paid lip-service, but is often

not taken nearly as seriously as it should be, namely,

the prejudices connected with addiction. It is to

these five concerns that I now turn.

3.3.2.1 The conceptual issue

Already discussed earlier, and at some length, is the

depth of confusion that results when terms or con-

cepts (such as “morality” and “ethics”) are used

interchangeably (especially when everyone

assumes they are all “on the same page”). It is even

more confusing in this instance, since this concep-

tual controversy has spawned a plethora of over-

lapping terms: “addiction,” “substance abuse,”

“substance dependency,” “substance use disorders”

(or “SUDs”). Thus, I will be explicit: throughout

this chapter, when speaking for myself, I will con-

tinue (unless specifically noted otherwise) to use

the terms “addiction” or “forms of addiction”

(undoubtedly less colorful than that curious acro-

nym SUDs) inclusively to cover all of the contro-

versial terms referring to the subject of this text. I

do so for two reasons. The first reason is trivially

pragmatic: to minimize the cumbersomeness and

inevitable distraction that would result from

having to resort to a more “politically correct,”

neutral, concept-inclusive phrase (like “addiction/

substance abuse/dependency/SUDs”) each time I

wanted to make a balanced reference to the subject

matter of this field. (Likewise, when I quote or

paraphrase the work of others, I will retain their
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particular term(s) of choice.) The second reason is

substantive: I personally favor the more compre-

hensive term, “addiction” over the others which,

unfortunately, seem to be overly focused on the use/

abuse of substances. It is empirically evident that

persons do become addicted to things/activities –

for example, sex, gambling, gangs, cults, and so

on – other than substances. That being clarified, the

field’s conceptual issue still remains, and to this we

now must turn.

So far, I have attempted to provide provisional

definitions for some of the more commonly used

ethical terms and concepts likely to arise in med-

icine in general and in addiction medicine in parti-

cular. We’ve come to a point where I think it might

prove useful to attempt the same thing for the terms

(“addiction,” “substance abuse,” “dependency,”

and “substance use disorders”) that are the subject

matter of addiction medicine. While the terms are

often used interchangeably, I suspect (not being an

addiction specialist, but a philosopher with an

exceedingly remote nursing background) that, at

points, they represent a significant division in phi-

losophical viewpoints within the field concerning

the relationship between self-control (autonomy)

and the genesis – and, perhaps for that reason, the

treatment – of addiction.

While the tendency in recent years has been to

avoid the allegedly pejorative connotations of the

terms, “addict” and “addiction,” it is often enligh-

tening to explore the evolution of such terms in

general. The Compact Edition of the Oxford

English Dictionary (OED) [12], for example, lists

“addict” as originally deriving from the Latin

“addict-us,” meaning “assigned by decree, made

over, bound, devoted.” It defines the term variously:

obliged, devoted, consecrated; given over by sen-

tence of a judge; bound, attached, surrendered;

and it describes the subject’s involvement as any-

thing from choice to habit to compulsion (though

the latter has been listed as rare). Thus, today’s

allegedly pejorative connotation has not, in fact,

come from traditional usage, which seems to

suggest that the “addicted” is more often than not

a passive – or, at least, semi-passive – recipient

(victim?) of an addiction rather than the voluntary

author or agent of it.

The online medical encyclopedia, Answers.

com [13], provides the following definition of

addiction: a dependence on a behavior or substance

that a person is powerless to stop. It adds:

Addiction has been extended, however, to include

mood altering behaviors or activities. . . Some

researchers speak of two types of addictions: sub

stance addictions (for example, alcoholism, drug

abuse, and smoking); and process addictions (for

example, gambling, spending, shopping, eating, and

sexual activity). There is a growing recognition that

many addicts, such as polydrug abusers, are addicted

to more than one substance or process.

On the other hand, the OED’s definition of the

term “abuse” ranges from use up, misuse, disuse;

to use improperly, pervert; to cheat, deceive, insult;

to injury, violation, defilement, violence [12]),

which suggests in “substance abuse” a component

of some degree of voluntariness and active control

on the part of the agent. Answers.com [13] pro-

vides the following definition of abuse: “any thing

that is harmful, injurious, or offensive. . .[and]
includes excessive and wrongful misuse of any-

thing.” Here again, there is an implicit but strong

presumption of some degree of voluntary

agency and active control on the part of the agent

which suggests – even more strongly than does the

term, “addict” – the spectre of what is often

referred to as “moral failure” – hardly a nonpe-

jorative connotation.

We come next to the notion of dependency. The

OED defines it thus: (1) the condition of being

dependent; the relation of a thing to that by which

it is conditioned; contingent logical or causal con-

nection and (2) the relation of a thing or person to

that by which it is supported; state of subjection or

subordination [12]. Answers.com provides the fol-

lowing additions: “ (3) the state of being deter-

mined, influenced, or controlled by something else

and (4) a compulsive or chronic need; an addiction:

for example, alcohol dependence.”

Here, we see a bit of retreat from voluntary

agency, at least in the latter stages of the process,

that is, while the person with dependency may

lack an important degree of voluntary choice,

there is still the tendency to blame persons for
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an initial choice likely to result in dependency.

To complicate the issue further, Answers.com

proceeds to describe the current practice standard

of distinguishing between substance dependency

and substance abuse by defining the former

(dependency) in terms of physiological and beha-

vioral symptoms of substance use, and the latter

(abuse) in terms of the social consequences of

substance use.

This leads us, finally, to the term, “substance use

disorders” (SUDs). A relative newcomer to the

scene since about the mid-90s, SUDs is a term that

is intended to encompass:

both dependence on and abuse of drugs usually taken

voluntarily for the purpose of their effect on the

central nervous system (usually referred to as intox

ication or “high”) or to prevent or reduce withdrawal

symptoms. These mental disorders form a subcate

gory of the substance related disorders [14].

Here, again, there appears to be an implicit ten-

dency to conflate the mere recognition of the self-

induced harms of dependency/abuse with voluntary

agency. Thus, conceptual disagreement (in the

minds of both lay and professional) as to whether

addiction is a phenomenon that is – or is not – largely

under the voluntary control of persons is what

continues to drive, I would claim, the language used,

the assumptions made, the attitudes towards and the

treatment of those exhibiting it [15].

However,mymain thrust here is not to resolve the

conceptual problem – that is for the experts within

the field of addiction medicine to do. Rather, my

aim is to help make an indeterminate situation a bit

less indeterminate; in other words, to identify more

clearly what the conceptual problem is, why it

remains a problem – not just for the experts but

for all of us – and what the ethical benefits and

burdens are of each of the alternative perspectives

and solutions. Before moving to the next concern, it

is important to point out that:

1. Good ethics begins with good facts – including

as much conceptual clarity as we can get.

2. So long as there is such fundamental conceptual

disagreement about what addiction is there is

little chance for consensus with regard to

terminology.

3. Without a clear understanding of how the con-

ceptual realm interconnects with the contextual

particulars of each individual case, there will

continue to bewhat are perceived as irresolvable

difficulties and lower success rates than seen in

otherwise medically comparable chronic condi-

tions – if only because part of the process of

establishing realistic goals for patients rests in

ferreting out the extent of their voluntary agency

in addiction.

It is to be hoped that the current revisions to what

will be the fifth edition of the Diagnostic and

Statistical Manual of Mental Disorders (DSM-V)

will at least help to resolve some of the conceptual

and terminological confusion that remains. In the

interim, perhaps the following section may shed

some additional light on the notion of voluntary

agency in the context of addiction.

3.3.2.2 Autonomy in the face of addiction

In Section 3.3.1.1, I gave a provisional definition of

autonomy, mentioning the classic philosophical

distinction between freedom of the will (the free-

dom to make decisions for oneself) and freedom of

action (the freedom to carry out one’s decisions),

and giving brief examples of patients capable of

experiencing one of these freedoms, but not both.

The problem is that each is necessary, but not alone

sufficient for autonomy to exist – one simply needs

both. And that is precisely the problem with the

various forms of addiction that affect patients:

irrespective of how robust a patient’s freedom

of the will (i.e., their insight and logical reasoning

about their situation, choices and goals), their free-

dom of action is to a significant degree over-ridden

by the physiologically and/or psychologically

coercive context of their addiction. Thus, while a

patient’s goalmay truly be to rid themselves of their

addiction, it may be insufficient to overcome the

addiction’s ever-present constraints on their free-

dom of action.
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Clearly, experts in addiction medicine have

begun to recognize and appreciate this complexity,

as can be seen by the following excerpts selected

from the more recent literature in addiction

medicine:

. The currentmedical consensus is that the cardinal

feature of addiction is compulsive drug use

despite significant negative consequences [16].

. Although we have little knowledge of the neuro-

biologicalmechanisms at work, we know that it is

very difficult – perhaps literally impossible – for

agents to resist continuously persisting desires

(no matter what the source). The evidence comes

from social psychology, specifically studies on

what has come to be called ego depletion [17,18].

. Despite somewhat different views of mechanism,

all current mainstream formulations agree that

addiction diminishes voluntary behavioral con-

trol. . . addictive drugs tap into and, in vulnerable
individuals, usurp powerful mechanisms by

which survival-relevant goals shape behavior. . .
cognitive neuroscience and studies of addiction

pathogenesis suggest that some apparently volun-

tary behaviors may not be as freely planned and

executed as they first appear [20].

. . . .responsibility inmany ordinary cases of loss of

self control is reduced, perhaps significantly [19].

. . . .there is not yet a fully convincing theory of

how addiction results from the interaction of risk

factors, drugs, and the brain. Moreover, there are

still disagreements at the theoretical level of what

the existing data signifies for the mechanisms of

addiction [20].

It’s one thing to say, for example, that an other-

wise autonomous person who has failed to keep a

resolution to exercise is “blameworthy” for not

having kept his resolution, or that a seasoned

driver is “blameworthy” for having knowingly and

without good reason run a red light. It is quite

another thing to say that a person who has come

to you for help with a serious addiction problem is

“blameworthy” for knowingly continuing to exhibit

“drug-seeking behavior.” Since we have, as yet,

little knowledge about the neurobiological changes

that occur in addiction, and even less knowledge of

the role that genetics plays in addiction, it seems

premature simply to assume that, because a patient

with an addiction problem is not totally dysfunc-

tional they are therefore autonomous and can make

responsible choices – and successfully carry them

out – in the face of their addiction.

3.3.2.3 Recognition problem

There are many facets to what I have referred to as

the recognition problem. One of the primary rea-

sons addiction goes unrecognized is the obvious

stigma associated with its being considered by

many to be either a sin or a crime; one’s significant

others may “recognize” one’s illness or disease, but

not as readily if it is considered to be a sin or a crime.

(The sin/crime issue itself is discussed in greater

detail in Section 3.3.2.5.) The sufferer himself or

herself feels stigmatized, and responds either by

denial or secretiveness – a stigma, by the way, that

would be greatly reduced by better public health

education all around.

A second, closely related reason is that while 119

of the 125 accredited medical schools in the United

States teach about “substance abuse” as part of a

larger required course, only 45 offered it as a

separate elective course and only 12 offered it as

a separate required course [21]. Such a lack of

education perpetuates biases and myths within the

profession and reinforces physician discomfort in

helping patients confront a dysfunctional activity

before it becomes a chronic pattern that threatens

autonomy, health and ability to function. Curricu-

lum changes can help physicians in training diag-

nose and treat substance abuse, but there are sig-

nificant barriers to implementing such changes [22].

A third, and largely unrecognized, reason is time:

physicians most likely to be in a position to diag-

nose an addiction problem are generalists, inter-

nists, family practitioners, or pediatricians; the very

ones least likely, in our current dysfunctional

healthcare system, to have the time necessary to
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devote to it. Coerced by what is an increasingly

callous and short-sighted nonmedical institutional

bureaucracy that is, in turn, coerced by an equally

callous and short-sighted insurance industry, these

front-line diagnosticians are forced by institutional

constraints to become “complaint”-oriented, ser-

iously addressing only the patient’s immediate

concerns. It even takes too much time to enlighten

such bureaucracies and insurance companies as to

how inefficient and costly such a narrow, complaint-

oriented strategy truly is. . . for everyone involved.

3.3.2.4 Under-use, over-use and misuse of
potentially addictivemedications in pain
therapy

One of themost vexing problems today continues to

be the inappropriate use of potentially addictive

medications in patients with pain – and I mean

potentially any patient here, but especially those

with either chronic, nonmalignant pain or those

with a history of substance abuse/dependency.

According to one researcher: “Chronic pain and

substance use disorders share a history of stigma-

tization, underdiagnosis, and undertreatment” [23].

Much ado is made over the now familiar refrain,

“pain is what the patient says it is,” but, in fact, not

that much has changed. Oh, yes, nurses are now

taught to ask – and they dutifully chart – whether a

patient is having pain andwhat that pain level is, but

seem genuinely surprised when asked if they actu-

ally followed through and did anything about it for

the patient! Also, I’vewitnessed – onmore than one

occasion – patients’ expression of pain not being

taken seriously. I remember, in particular, one

patient grimacing with pain being told by a tech-

nician to “hop up on the table” for his bone scan, and

only after the technician saw the abnormal scan did

he begin to show empathy for the patient, gently

helping him off of the table and remarking, “Gee,

you really must have a lot of pain.” Apparently, for

too many medical personnel it is still the case that

pain is what the patient says it is onlywhen it can be

concretely and independently demonstrated.

Even pain specialists are not immune – it is

not uncommon during pain clinic rounds to hear

suspicions raised about a patient’s “drug-seeking

behavior.” The implication is clear: this is an

“ominous” sign. And yet, when a person has unre-

lieved pain, whatever the source, they will exhibit

relief-seeking behavior – and that, most likely, will

express itself in drug-seeking behavior. Ironically,

on the other hand, a patient will be suspected of

deception if they claim to have pain, but behave as if

they did not. So how is a person having pain

supposed to “behave?”

Language certainly makes a great deal of differ-

ence in the way we think about a situation. An

inadequately controlled brittle diabetic will

undoubtedly exhibit “water and insulin-seeking

behavior” – yet we don’t call it that. A thirsty

patient will undoubtedly exhibit “water-seeking

behavior” – but we don’t call it that. We only speak

of narcotics in such terms; why? Seeking drugs for

pain when patients have pain, from whatever

source, is a normal response to a pathological

situation.

The reason why we ordinarily think that addic-

tion to narcotics is bad and thatwe don’t think of, for

example, a diabetic as being “addicted” to insulin is

largely because insulin restores normal function

and narcotics usually do not. However, there are

a number of chronic illnesses and terminal condi-

tions when narcotics actually – and oftentimes

dramatically – improve function. I think here not

only of terminal stages of fatal cancers but also of

medicine’s “successes,” – illnesses which, until

fairly recently, were fatal but have been converted

into chronic, and often painful, conditions: the

arthritises (rheumatoid, osteo-arthritis and others),

spondylosis, diabetic neuropathy, osteoporosis, and

many others. Good and adequate pain management

has given many patients months to years of pro-

longed function (and has, by the way, virtually

eliminated “drug-seeking behavior”) in such

patients.

Clearly, patients who have a history of addiction

can also suffer pain. This further complicates an

already complex issue since, according to recent

studies, addiction and pain share some common

pathways in the brain to the degree that pain can

influence addiction and addiction can influence

pain. Thus, addicted persons may experience lower
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tolerance for pain and decreased relief from pain

medications [24], making under-treatment of pain

quite likely. Also, patients often resist taking nar-

cotics feeling that taking such medication in ade-

quate quantities is a weakness that must be over-

come. There are still somewho feel that having pain

is a redemptive experience and helps to make up for

some of the sins committed. These difficulties,

combined with the continued existence of laws and

regulations that run contrary to the effective man-

agement of pain constitute real concerns for patients

and biomedical professionals alike [25].

In such cases, collaboration between attending,

pain specialists and addiction medicine specialists

is essential; yet, in most cases this does not occur.

Also, given the difficulty we seem to have dealing

with both chronic pain and addiction, it would seem

appropriate that patients suffering from either or

both of these conditions would receive, at mini-

mum, a psychiatric work up. Yet, in many places

this does not occur. Moreover, neither pain medi-

cine nor addiction medicine receive much attention

in either the education or the training of biomedical

professionals. These are all ethical issues which

ought to be taken seriously.

One really can’t leave any discussion of pain

without at least mentioning an important idea that

weoften fail to appreciate fully, namely, the idea that

we can have pain without suffering, and we can

suffer thoughwe are not having pain. For example, I

may undergo the pain of some minor, yet painful

corrective therapy without unduly suffering,

because I know that it will restore my ability to

function; however, I would suffer intensely the loss

of my sight even in the absence of pain. What does

this imply in the face of addiction?Well, as difficult

as itmaybe to treatpain inpatientswhoareaddiction

prone, it is evenmoredifficult to treat their suffering.

As is the casewith pain, addiction leads to suffering,

but suffering can also lead to addiction.

Many people who take narcotics are in what they

perceive to be a hopeless situation: unemployed and

living in a poverty area, middle or upper class and

bored, and so on. They find their reality to be

unbearable and are only too glad to change it. It

is obvious that only by changing their reality and

providing them with some realistic hope can their

situation can be addressed. Effective treatment here

must bemultidisciplinary and it also requires – ifwe

really want to get at the source of this kind of

suffering – changes in society that reduce poverty

and nurture people in ways that challenge them to

develop their talents and pursue their interests and

goals. However, social conditions are too often

treated by healthcare professionals as “givens,”

unfortunate “complications” in patients’ lives that

are beyond our ability to address. I claim that we

still have an ethical responsibility to do something,

if only to serve as vocal witnesses to the effects that

egregious social inequities and lack of nurturing

have on those we treat. There are many ways we

could address this ethical responsibility – but that

would, of course, be the subject of yet another

chapter! My point here, though, is that if we

really do consider ourselves healthcare profes-

sionals, we must recognize and take seriously this

most important – and today largely ignored – ethical

responsibility.

3.3.2.5 The prejudices connectedwith addiction

So, we come back to one of the foundational, yet

unanswered, underlying questions of the field

(alluded to in Section 3.3.2.2): Just what is addic-

tion medicine treating anyway–a medical condi-

tion, a physical or genetic defect, a moral weakness,

a crime? I cannot help being reminded here of the

long evolution of our notions about masturbation

and homosexuality [26]. Both of these phenomena

were at some point in history considered (in both lay

and professional minds) to be:

1. a “sin”

2. a “crime”

3. a “disease” (for which both, by the way, had

surgical as well as medical “therapies!”)

4. “normal.”

We see much the same thing happening with

addiction. It is still considered by some to be a
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“sin,” a sign of “moral” weakness – witness the

religious language and practices of the classic 12-

step programfirst introduced to the public in the first

edition of Alcoholics Anonymous in 1939 [27]. It

most certainly is considered a crime if the addiction

involves illicit drugs, and, increasingly, it is con-

sidered to be a disease – but, “normal?”Manymight

claim that addiction could never be considered

“normal;” however, there are instances (and, no,

I’m not thinking here of challenging our views

about the evils of “recreational use”) when, in a

somewhat attenuated sense, that may be precisely

what it could be construed as. Certainly, as I argued

in Section 3.3.2.4, there are times when chronic use

of addictive medications are not only justified, but

essential to the maximal functioning of a patient

with chronic debilitating pain – whether they are

imminently dying or not. Are these patients

“addicted?” It seems to me the more ethically

appropriate question remains: “Is the assumption

that addiction is always badwarranted?” How read-

ers answer that question directly affects how they

understand the rest of the concerns I raised in this

section.

3.4 SPIRITUALITY, RELIGION AND ADDICTION

Myth: Spirituality and religion are just two different

words for the same thing.

Reality: Spirituality and religion have no neces-

sary connection.While it is true that every person is

a spiritual being, and that the majority of persons –

at least here in the United States – profess to be

“religious” (whatever that may mean for them),

not every person is or professes to be religious,

despite the fact (which bears repeating) that every

person is a spiritual being. According to Canda and

Furman [28]:

The term spirituality generally refers to the human

longing for a sense of meaning and fulfillment

through morally satisfying relationships between

individuals, families, communities, cultures, and reli

gions. Although often viewed in a religious context,

spirituality is not necessarily about being religious.

Spirituality is about responding to the deepest ques

tions posed by an individual’s existence with a whole

heart. Religion refers to organized structures that

center around particular beliefs, behaviors rituals,

ceremonies, and traditions [28].

Moreover, spirituality does not entail a belief in a

supreme being or god(s). It is the height of insensi-

tivity – and, I would argue, the crassest form of

majoritarian imperialism – to assume that it does.

To paraphrase from an article I co-authored in 2007:

for many individuals, religion (which The Oxford

English Dictionary [29] defines as “[r]ecognition on

the part of man [sic] of some higher unseen power as

being in control of his [sic] destiny, and as being

entitled to obedience, reverence and worship”) is but

one expression of spirituality (an “attachment to or

regard for things of the spiritual as opposed to mate

rial or worldly interests”). Indeed, for some of us,

spiritual needs may be met by religion; but for some

of us they are met by Mozart, for others by the sun

glistening on fall leaves. Still others have those needs

met by the presence of spouses, friends, or children.

If a patient believes that religion might meet such

needs or perhaps religion in addition to Mozart and

sparkling leaves this can be of immense help in his

or her care [30].

AccordingtoMiller [31],biomedicalexpertsneed

what he calls “a set of proficiencies” that are sensi-

tive not only to a patient’s culture, but also to his/her

spiritual needs. This set of proficiencies should

include the ability and willingness to develop:

1. A nonjudgmental, accepting and empathic rela-

tionship with patients.

2. An openness and willingness to take time to

understand a patient’s spirituality as it relates to

his/her health-related problem.

3. An understanding of culturally-related values,

beliefs, and practices that are common to certain

patient populations, and a willingness to seek

information from appropriate professionals and

coordinate care concerning patients’ spiritual

traditions

48 ADDICTIVE DISORDERS AND MEDICINE



4. A fair degree of comfort in discussing spiritual

issues with patients [31].

The problem with sets such as this one, however,

is that they can too easily become meaningless

algorithms. Take, for example, Miller’s third pro-

ficiency: we should be cautious not to assume that a

patient’s cultural, religious or spiritual traditions

will be determinate. I’ve knownmany patients who,

for example, identify with a particular religion, but

no longer practice it and most emphatically do not

wish to be visited by one of its leaders (priest,

minister or rabbi, as the case may be). Obviously,

their seeming inconsistencies must be explored; but

my point is that many people end up rejectingmuch

of their cultural, religious or spiritual upbringing

while, at the same time, they have no problem

continuing to identify themselves pro forma with

that culture, religion or spiritual tradition. On the

other hand, for patients who do actively participate

in religious, cultural and/or spiritual traditions,

room for their inclusion into the patient’s treatment

plan would be of immense benefit for both patient

and biomedical professional and should never be

underestimated or devalued.

The whole problem of religious coercion –

whether real or perceived – is certainly a significant

ethical issue. Whether one agrees with him or not,

Peele’s contention [32] that “some nonreligious

people will fail to thrive within the confines of

Alcoholics Anonymous or any other program that

demands submission to a ‘higher power’,” largely

because they “face coerced religious indoctrination

in the guise of alcohol or drug treatment” needs to

be exhaustively investigated – especially in the face

of court-mandated participation in Alcoholics

Anonymous’ 12-step program. According to Gary

Pettigrew, a forensic psychologist, “The essence of

the Alcoholics Anonymous approach resembles

revivalistic Protestantism, with elements of ritual

prayer, public confession and surrender of will to a

‘higher power’ . . . ” [33].
Pragmatically speaking, addiction medicine

ignores such ethical issues at its own peril since,

if they aren’t recognized and addressed in a timely

fashion by the profession, they most assuredly will

be by the courts – and this is precisely what

occurred in this instance. In September 2007, the

ninth Circuit Court of Appeals determined, in

Inouye vs. Kemna [34] – citing the precedent of

three previous rulings in other (second and seventh)

Circuit Court cases – that court-mandated atten-

dance of Alcohol Anonymous/Narcotics Anon-

ymousmeetings as a condition for parole constituted

an infringement of a person’s First Amendment

rights because it had the effect of coercing Inouye

into a religious- or faith-based program. Yet another

ethical – as well as biomedical – concern is that

many of these and other government funded faith-

based programs do not meet licensing requirements

ormedically-sanctioned standards of state-approved

services [35].

Clearly, these are difficult ethical concerns that

simply must be addressed for the fields dedicated to

caring for addiction-related issues as well as for the

biopsychosocial integrity – one might even say,

“spiritual well-being” – of their patients. As inmost

other disciplines, there are rarely absolutes in

ethics; however, one near-absolute is that when it

comes to ethics, courts should truly be the “court of

last resort.” For, when courts take on ethics cases –

has anyone forgotten Terri Schiavo? [36] – issues

invariably become politicized and outcomes are

rarely very satisfying or helpful.
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4.1 INTRODUCTION

The natural history of infectious disease can only be

understood by examining a variety of interrelated

factors, including the characteristics of the patho-

genic microbial agent, the defenses of the host

infected by the agent, a multitude of situational

and ecological variables (e.g., moisture levels, tem-

perature), and the interaction of these elements over

time. Similarly, understanding the natural history of

addictive disease must consider not only the char-

acteristics of the individual, but must also consider

the characteristics of the substance of addiction, the

mico- and macroenvironments in which the indivi-

dual uses the substance, and how these factors

interact over time. Unfortunately, elements of this

integrated view have been detached from the whole

and championed by different scientific disciplines.

For example, the field of psychology has paid great

attention to individual characteristics, such as psy-

chopathology, familial influences, attitudes, and

behavioral principals. Public health researchers

have focused on policy issues, community and

neighborhood standards, and other social mechan-

isms resulting in addictive problems. Medical

science has focused on pharmacokinetics, genetics,

and other biological aspects of addiction. Whereas

each of these disciplines has made important con-

tributions to the understanding of addictive disease,

there is a need to synthesize these elements [1].

Indeed, Vaillant has asserted that addiction is not

well characterized by one model alone; rather it

reflects equal parts of social, behavioral and biolo-

gical components [2]. The lack of integration of

these separate dimensions has limited our compre-

hensive understanding of the natural history of

additive disease.

Moreover, the developmental nature of addictive

disease is often overlooked. Like all human beha-

vior, addictive disorders can be best understood in

the light of a life-course perspective. That is, the

true nature of a behavior is best characterized by

trajectories, transitions and turning points [3]. How-

ever, decades of research have viewed addiction as

an acute disorder, or have focused on specific

transition points (e.g., onset, cessation). Indeed,

until recently very little was known about the

natural course of addictive disorders because of

the lack of longitudinal studies [4]. Additionally,

like any developmental phenomenon, the natural
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history of addictive disease is challenging to char-

acterize; significant heterogeneity exists among

individuals – even those from similar backgrounds.

Moreover, even similarity within a group of indi-

viduals does not guarantee identical outcomes [5].

Furthermore, there is no “one size fits all” way

in which to characterize the natural history of

addictive disorders in general, as there is documen-

ted variability across substances, sex, and race/

ethnicity [6].

The purpose of the current chapter is not to

examine how specific factors – from the genetic to

societal level – may influence the course of an

individual’s addictive behavior, nor to explore the

multitude of potential trajectories for each addictive

substance, but rather to highlight how key elements

common to the majority of addictive disorders

combine to influence addictive behaviors through-

out an individual’s substance use “career.” It is

hoped that by understanding the core characteristics

of the natural history of addictive disease, clinicians

canmake informed decisions regarding assessment,

selection of intervention strategies, prognosis and

clinical treatment planning.

4.2 NATURAL HISTORY VERSUS “CAREER”

A traditional definition of natural history has been

the “sequential development of designated biolo-

gical processes within the individual ” [1], p. 178.

However, this view of addictive disease is some-

what limiting given the significant influence of

environmental and contextual factors on the devel-

opment of the disorder. To understand the devel-

opment of addictive disorders over time while still

accounting for the personality of the individual, the

influence of peers and the broader social context,

many have adopted a view of addictive disorders as

a “career.” Edwards [1] defined an addiction career

as “. . .an individual’s sequential behavior within a
designated role,” p. 175. With this perspective, an

individual’s behaviors related to their addiction

“career,” including their interactions with others,

progression from initiation to treatment, and ulti-

mate outcomes, can be combined to yield a more

comprehensive understanding of how addiction

progresses over time.

4.3 RISK AND PROTECTIVE FACTORS IN DEVELOPMENT OF ADDICTIVE DISEASE

The story of addictive disease does not begin with

the onset of substance use. Instead, the foundation

of addictive disease is laid well before an individual

takes their first drink or uses their first illicit drug.

By the time an individual uses a substance for the

first time, they have a complex history of both risk

and protective factors that will increase or decrease

the likelihood of developing an addictive disorder.

Whereas research has traditionally emphasized the

identification of risk factors, it has become clear that

risk factors work in concert with protective factors.

For example, the presence of a cluster of risk factors

and the relative absence of protective factors creates

an imbalance that favors the development of pro-

blem behaviors (Figure 4.1). Although a large

number of distinctive risk and protective factors

have been identified, both theoretical and empirical

evidence suggest most of these factors can be

classified into one of five categories: (1) individual,

(2) family, (3) school, (4) school, and (5) com-

munity [7,8]. Given that the typical onset of the use

of substance occurs during adolescence, many of

the risk and protective factors focus on early experi-

ences, such as attachment, parenting practices,

school, and peers.

Risk
Factors 

Protective
Factors 

Figure 4.1 Risk and protective factors
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4.4 INDIVIDUAL FACTORS

4.4.1 Genetics

Individual risk factors begin with the genetic

make-up of the individual. Clinicians often warn

their patients that genes do not cause addictions;

genes code for proteins, and not for particular

behaviors. Thus, some overlook the role that an

individual’s biological framework may play in

their addictive disease. Indeed, it can be difficult

for clinicians to acknowledge the contribution of a

patients’ biology in the addiction process, while

emphasizing the importance of behavioral change

in the recovery process. Anecdotally, some

patients may use a genetic vulnerability as an

“excuse” for ongoing behavior [9]. In addition to

the clinical difficulty of explaining genetic influ-

ences to patients, and delineating the specific role

of genes in the development of behavioral disor-

ders like addiction and psychiatric illness, is a

practical challenge for scientists [10]. This is due,

in part, to the fact that addiction is a multiply

determined phenomenon and any particular gene is

likely to play only a small role. Nevertheless, both

animal and human research has demonstrated that

genetics may indeed play a vital part in the vulner-

ability to addiction. Genes may increase vulner-

ability in several ways; for example, by altering

enzymes that metabolize alcohol or other sub-

stances [11] or by transforming the levels of

neurotransmitters and how neurotransmitters inter-

act with their receptors and post-receptor signaling

pathways [10]. Indeed, the role of pharmacoki-

netics, or and individual’s biological processing of

substances, is a key aspect in the development of

addictive disease, and is largely influenced by

genetic make-up [12–14]. Regardless of the spe-

cific mechanism of influence, some research has

suggested that between 40 and 60% of the vulner-

ability to addictive disease may be accounted for

by genetics [15]. Whereas a great deal of work

remains to be done in this area, it has been pre-

dicted by the Director of the National Institute on

Drug Abuse that in 10 years the front-line treat-

ment for addiction will be medication designed to

address genetic/biological vulnerabilities underly-

ing addiction [16].

4.4.2 Temperament and attachment

Infant temperament, often conceptualized as an in-

born “personality” or predisposition to be flexible,

fearful or feisty, is thought to be strongly related to

adult adjustment [17]. Researchers have found

links between difficult infant temperament and a

range of later behavioral difficulties, including

Attention Deficit/Hyperactivity Disorder [18,19],

conduct disorder and psychopathy [20], and even

eating behaviors and obesity [21]. Additionally,

there are demonstrated links between difficult

temperament and the later use of addictive sub-

stances [22–24], as well as timing of use [25] and

treatment outcome. The majority of research on

temperament and use of addictive substances has

focused on inhibition/self-control [26–28], sensa-

tion seeking, and indirect related risk factors, such

as parenting.

Infant temperament is highly associated with the

development of parent–child attachment. Infants

with difficult temperaments are often hard to

soothe, inflexible, demanding, overly physically

active, and light sleepers. It is thought that these

factors may result in a disruption in the normal

parental bonding that leads to secure parent–child

attachment. Several social developmental theories,

including the social control theory and the social

development model, emphasize the importance of

the attachment with parents as a critical protective

factor [29–33]. Such theories suggest that indivi-

duals who have few rewarding interactions at home

and who receive fewer rewards from interactions

with parents are more likely to develop addictive

disorders. It is thought that these individuals reject

conventional values as a result of the absence of

close and loving relationships with parents and

reincarnate coercive interactions with peers. Sub-

sequently, these individuals are more likely to

associate with deviant peers who provide and
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reward unconventional behaviors, such as drug use

and criminal activity.

4.4.3 Psychopathology

There is still some debate regarding the “chicken-

or-the-egg” question with regard to whether addic-

tion causes psychopathology or is the result of pre-

existing psychopathology. For example, the con-

troversial “self-medication hypothesis” of sub-

stance use first proposed by Edward Khantzian

suggests that individuals use psychoactive sub-

stances to reduce negative internal states, such as

depression or anxiety. Several studies have found

support for the notion that psychopathology pre-

disposes individuals to seek specific substances to

“self-medicate.” For example, Grant and Picker-

ing [34] found that individuals with the most severe

psychiatric comorbidity were more likely to be

diagnosed as cannabis dependent. The authors con-

cluded that this relation supports the notion that the

more distressing psychiatric symptoms an indivi-

dual experiences, the more likely they are to turn to

the use of addictive substances. Likewise, Miranda

and colleagues [35] found that females with a

history of sexual abuse were significantly more

likely to use alcohol at a higher rate than those who

had not been abused. Gilman and Abraham [36]

found similar results; depression was a significant

risk factor for the development of an alcohol use

disorder one year later. Conversely, however, alco-

hol use was a significant risk factor for the devel-

opment of depression one year later.

Whereas research supports a temporal pattern in

which psychopathology precedes addictive disor-

ders, an equivalent body of literature contradicts

such findings. For example, results of an interna-

tional review found no predictable pattern between

psychiatric disorders and addictive disorders [37].

The exception to these findings was that anxiety

disorders consistently preceded addictive disorders

in all countries studied. In a direct assessment of the

self-medication hypothesis, Hall and Queener [38]

found that no specific affective state, including

depression, anxiety or hostility, predicted addiction

severity. Other studies have similarly failed to

support key aspects of the self-medication

hypothesis [39,40].

Other evidence exists which suggests that spe-

cific psychiatric disorders precede addictive disor-

ders for reasons other than self-medication. For

example, a number of studies have linked a diag-

nosis of Attention Deficit/Hyperactivity Disorder

(ADHD) with the later development of addictive

disorders [41,42]. Whereas some believe the link

between ADHD and addictive disease a direct

relation, most evidence suggests the specific char-

acteristics of ADHD are responsible of the later

development of addiction, and not the ADHD diag-

nosis itself. For example, some research points to

the strong connection between Conduct

Disorder (CD), a condition highly correlated with

ADHD, and addiction [41–44]. Still others think it

may be the impulsivity component of ADHD that is

responsible for development of later substance

use [45]. Indeed, a large body of research has

demonstrated how delay-discounting, a laboratory

analog of impulsivity, is highly associated with

addiction [46–49].

Ultimately, regardless of the cause-and-effect

relations, many agree that ADHD, Conduct Dis-

order and Mood Disorders can be considered parti-

cularly important psychiatric risk factors for the

development of addictive diseases [50] and treat-

ment outcomes. For example, conventional wisdom

held that up to 60% of psychiatric disorders, mood

disorders in particular, were secondary to or caused

by addictive disorders. However, data from the

National Epidemiological Survey demonstrate that

most addictive disorders are independent of mood

disorders [51]. Therefore, clinicians are cautioned

to carefully screen for comorbid conditions and take

these into account in their treatment planning.

4.4.4 Attitudes and perceptions

Over the years, a number of theories have attempted

to explain the cognitive processes that lead to the

onset and progression of addictive behavior. One

such theory, which has garnered solid empirical

support, is the Theory of Planned Behavior [52].

The Theory of Planned Behavior suggests that an
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individual’s behavior is the result of a chain of

cognitions which leads the individual to engage in

the behaviors. According to the theory, when an

individual sees a particular behavior as positive, if

they perceived that important others in their social

network (e.g., peers, parents) want or support the

behavior, and if the individual believes that they can

easily perform the behavior, there is a resultant

increase in the individual’s intention to engage in

the behavior.

As demonstrated in Figure 4.2, an individual

holds a specific attitude, positive or negative,

regarding the use of substances. This attitude is

formed through interactions with parents, peers,

through media portrayal of substance use, and a

variety of other sources. A positive attitude towards

substance use leads the individual to believe that

their use of substances will be valued and result in

favorable outcomes. Next, the individual perceives

how substance use will be viewed and supported by

other important individuals, such as peers, parents,

and teachers. Traditionally, the dimension of nor-

mative beliefs is similar to the notion of peer

pressure: when an individual perceives that other

important persons in their life are using substances,

or that those important persons want the individual

to use substances, substance use becomes more

likely. Next, an individual will determine how

successful they can obtain and use substances. For

example, if it is perceived that marijuana is readily

available and easy to use (e.g., the individual has

access to the materials needed, has a place to use),

and that using marijuana is a behavior that can be

performed with few negative outcomes (e.g., being

“caught” or becoming ill), the likelihood of using

is increased. Finally, each of these attitudes and

perceptions come together to increase (or decrease)

the intention to use substances. For some, intention

to use is synonymous with the concept of motiva-

tion. That is, each attitude and perception causes an

individual to become more motivated to use sub-

stances; ultimately, motivation in the strongest

predictor of the behavior itself.

The Theory of PlannedBehavior has been used to

successfully explain a range of behaviors, including

increased exercise among cancer patients [53], use

of dental services [54], use of multivitamins [55],

binge drinking [56], cigarette smoking [57],

marijuana use [58], and an array of other beha-

viors [59–62]. A meta-analysis found that the The-

oryofPlannedBehavioraccountedfornearly40%of

intention to perform behavior and explained over

25%ofactualbehavior [63].Theauthorsof themeta-

analysissuggest that theTheoryofPlannedBehavior

is an effective way to predict both the motivation to

engage in behavior, and the behavior itself. As such,

clinicians should carefully assess and consider the

role of attitudes and perceptions in the onset and

development of addictive disease over time.

4.5 THE ROLE OF ENVIRONMENT IN ADDICTIVE DISEASE

The individual risk factors outlined above are

formed by, and expressed within, a social context.

For example, genetic predispositions and tempera-

ment are only important to the extent that they

influence an individual’s behaviors and interactions

with others. Similarly, attitudes and perceptions

result from an individual’s interpretation of the

environmental cues around him/her. For example,

an individual cannot form an attitude favorable

towards substance use if there are no data regarding

Attitudes
Towards

Substance Use 

Perceived
Behavioral

Control

Intention to Use Substances 

Subjective
Norms

Substance
Use

Figure 4.2 Theory of planned behavior
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thepotentialoutcomesof substanceuse fromfamily,

peers, teachers, media, or other social sources.

4.5.1 Parents/family

Whereas peer substance use has been identified as

the strongest proximal predictor of substance

use [64], parents are thought to set the stage for

many of their children’s attitudes, perceptions – and

for whom their children select as friends. Addition-

ally, whereas conventional wisdom held that paren-

tal influence on their children’s behavior was

significantly diminished by peer influence by mid-

adolescence, parents continue to play an important

role in theuseof substanceswell beyondhigh school

graduation [65]. As such, parental behaviors and

attitudes can be critical risk or protective factors for

the development of addictive disorders.

4.5.1.1 Parental substance use

Research has consistently found that parents who

use substances have children who use substances

athigher rates.Forexample, childrenwhosmokeare

significantly more likely to have parents who

smoke [66,67]. However, many believe that the

transmission of substance use from parents to chil-

dren is indirect, through either genetic transmission

of inhibitory control (e.g., impulsivity), poor parent-

ing practices [27], or social modeling. For example,

parents who actively use illicit substances tend to

exhibitpoordisciplinaryskills [27],poormonitoring

skills [68], andpooroverall relationships [69].Addi-

tionally, however, the social modeling of substance

use and the implicit and explicit communication

of positive attitudes towards substance use remain

key aspects of the transmission of substance use

behavior from parents to children [70,71].

4.5.1.2 Parent–child relationship/parental
monitoring

The quality of the parent–child relationship, as well

as the family background and structure, serve as

important risk or protective factors for the devel-

opment of addictive disorder. For example, the level

of parental support [72,73], the level of parental

conflict [74], parental divorce, parental discord, and

family disruption [50] all play a role in the devel-

opment of addictive disorders. However, perhaps

one of the strongest and most consistently sup-

ported elements of the family environment that

serves as a risk or protective factor is parental

monitoring. Parental monitoring can be conceptua-

lized as a parent’s knowledge of their child’s activ-

ities, presumably garnered by attempts to track

activities. Support for the importance of parental

monitoring is validated by research showing that

parents who know their child’s whereabouts, peers,

and activities have children who use fewer sub-

stances [75,76]. Parental monitoring, contrary to

earlier views, is not simply a parenting behavior in

which the parent gathers information from its child;

rather, monitoring is the result of a dynamic rela-

tionship in which a parent solicits information

from its child and where a child discloses accurate

information to its parents [77]. As such, parental

monitoring is the by-product of a positive, open

relationship, marked by reciprocal communication.

Ultimately, it is not the parent’s knowledge of the

child’s whereabouts, peers, and activities; rather, it

is the child’s perception that the parent knows this

critical information that serves as a protective fac-

tor [78]. Nevertheless, parents must actively solicit

information from their children; only then does the

child perceive that the parent possesses critical

information.

4.5.2 Peer influences

Decades of research have demonstrated that asso-

ciation with delinquent peers leads to increased

levels of substance use. Indeed, peers are thought

to have the strongest single influence on the onset

and development of substance use behavior [79]. To

be sure, it is through association with substance

using peers that individuals watch, imitate, and

learn to use substances: virtually all initial experi-

mentation with substance use takes place within a

peer context. Peers may exert their influence on
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substance use in a number of ways. For example,

peers may hold positive attitudes with regard to

substance use, thus increasing an individual’s own

positive attitudes (the Theory of PlannedBehavior).

Likewise, peers who use increase an individual’s

perceptions of the acceptability or norms of sub-

stance use. Also related to the Theory of Planned

Behavior is the fact that having a peer who uses

substances increases an individual’s perceptions

that substances are easily obtained and easily used,

thus increasing the perception of behavioral con-

trol. Additionally, substance use may serve as a

social facilitator, increasing trust, bonding and

friendships among peers. Conversely, substance

use may be the result of active and direct pressure

to conform along with a desire to please peers

(or avoid rejection). Indeed, there is evidence that

up to 84% of users of cocaine may have initiated

cocaine use as the result of “pressure” [50]. Regard-

less of the specific mechanism, the fact remains

that the association with peers who use substances

is a powerful predictor for the use of substances,

and warrants significant concerns for parents and

clinicians.

4.5.3 Social/societal influences
on addictive disease

The social context beyond the family and peer

group also plays an important role in the develop-

ment of addictive disorders. Environmental influ-

ences from the school setting to the state- and

country-wide policies have an important impact on

an individual’s use of substances.

4.5.3.1 School

Because children spend a great deal of their time in

schools, they provide an optimal environment for

interventions. There is now mounting evidence

that the social and behavioral skills that protect one

from substance addiction, are also critical to aca-

demic success [80]. Therefore, schools can play an

important role in targeting protective factors for

substance use, while simultaneously addressing

academic pressures. However, schools, and their

accompanying characteristics, can also be a source

of psychological distress during key developmental

transitions. As it turns out, most teenagers begin

using substances at the same time that they are

experiencing many school-related stressors related

to the transition to middle school, including

increase academic competitiveness [81], increased

emphasis on discipline [82] reduction in supportive

contacts with teachers, and the break-up of the peer

network [83]. For these reasons, schools, particu-

larly those with poor and inconsistent

discipline and rule enforcement, can amplify risk

factors. For example, poor enforcement of rules,

dissatisfied teachers, fewer teacher resources, and

over enrollment may all lead to disciplinary

problems, lack of structure, and increased overall

delinquency [84,85].

4.5.3.2 Neighborhoods

In addition to the socio-economic status of an

individual’s family, the economic conditions of the

neighborhood in which the individual lives also

have important implications for the development

of addictive disease. For example, disadvantaged

neighborhoods tend to have little community

support, decreased willingness to intervene in

delinquent behavior among residents, fewer oppor-

tunities for pro-social activities, and higher rates

of mobility [86]. In such neighborhoods there

also tends to be higher rates of unemployment,

more “hanging around (or loitering),” and greater

opportunities to witness and observe behaviors and

attitudes that favor the use of substances.

4.5.3.3 Community

The laws and practices of the community in which

an individual lives may also influence the use of

substances. For example, large, billboard-type

advertisements for alcohol and tobacco products

tend to have been allowed more often in lower

income neighborhoods [87]. Such advertisements

influence the perceived norms and increase
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favorable attitudes towards smoking, thus poten-

tially increasing themotivation to smoke. Likewise,

poorer neighborhoods tend to allow more liquor

licenses and have more liquor stores per capita than

higher income neighborhoods [88]. Again, this not

only increases the availability and perceived beha-

vioral control, it also increases perceived norms and

favorable attitudes towards drinking.

Specific community laws which may reduce the

likelihood of substance use tend to be adoptedmore

slowly by low income and disadvantaged neighbor-

hoods. For example, curfews laws have been

demonstrated to be effective in reducing a range

of delinquent behavior in communities [89]. Like-

wise, higher rates of taxation on alcohol effectively

reduce the rates of consumption in neighbor-

hoods [90]. Additionally, community programs,

such as the Drug Free Communities Program –

sponsored by the Office of National Drug Control

Policy’s National Drug Control Strategy – assist

over 700 at-risk communities to develop compre-

hensive prevention programs. Such efforts help

promote protective factors and reduce risk factors

at the community level.

4.5.3.4 Physical environment

As unlikely as it might seem, recent evidence has

suggested that beyond the social environment in

which an individual exists, the physical environ-

ment may increase the risk for developing addictive

diseases as well. The most salient example, of

course, is that of second-hand smoke. Not only

does second-hand smoke increase the likelihood of

negative health outcomes, it dramatically increases

the chances that those exposed to it will become

regular smokers themselves [91]. However, expo-

sure need not be as overt to increase risk. For

example, so-called “third-hand” smoke, or the resi-

due from tobacco smoke, can be found in household

dust, on clothing, and other surfaces. This third-

hand smoke has been found to increase the presence

of nicotine metabolites in infants and others

exposed [92], which may in turn lead to increased

susceptibility to later addiction.

There are other, less obvious, avenues for expo-

sure to physical environmental factors that may

increase the incidence of addictive diseases. One

study, for example, demonstrated that workers

exposed to organic solvents had a marked increase

in alcohol disorders [93]. Another example is the

case of anesthesiologists and other physicians and

personnel experiencing second-hand exposure to

anesthetic drugs administered to patients. Research

has demonstrated that anesthesiologists, a group at

high risk for addictive disorders, may be regularly

exposed to low-levels of intravenous drugs, such as

fentanyl and propofol, as these substances are

released into the air via patient exhalation [94].

Such chronic exposure, even at low doses, is suffi-

cient to lead to changes in addiction susceptibility,

brain activity, and motivation, often without the

individual being aware they have been exposed.

4.6 THE ONSET OF ADDICTIVE DISEASE

In 2006, over half of the population over the age

of 12 had used, at least once in their lifetime,

alcohol (82.7%) or tobacco (70.7%) [95]. Addition-

ally, well over a third had tried marijuana at least

once (39.8%), and over one-quarter had tried an

illicit drug other than marijuana at least once

(29.6%) [95]. Despite these high numbers, only a

very small percentage of those who try an addictive

substance go on to develop an addictive disorder.

For example, in 2006 only approximately 7.6% of

the population met diagnostic criteria for alcohol

addiction or dependence, and only 2.9% of the

population met criteria for addiction or dependence

of an illicit substance [95]. There are, in fact, some

controversial suggestions that those who experi-

ment with certain substances (e.g., marijuana) are

more well-adjusted than both those who never try

a substance and those who develop addictive dis-

orders [96]. Nevertheless, given that relatively

high numbers of individuals try substance use, yet

very few develop addictive disorders – complicated

by the suggestion that some experimental use may
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even be socially adaptive – the question becomes

“what role, if any, does the onset of substance use

play in the development of addictive disorders?”

That is, the act of simply trying – or initiating –

substance use does not discriminate between those

who use experimentally (or in moderation), and

those who go on to develop addictive disorders.

The answer to this question has emerged through

empirical research, which demonstrates that it is the

age at which an individual initiates substance use

that poses a significant risk for the development of

addictive disease. Specifically, the earlier an indi-

vidual first tries substance use, the greater the like-

lihood that the individual will develop an addictive

disorder later in life [97]. Typically, the onset of

substance use before the age of 16, when experi-

mental use becomes more normative, poses an

increased risk for later addictive disorders. Some

researchers have found that there is a dramatic

increase in the likelihood of developing an addictive

disorder among those who initiate before the age of

13, with a reduction in the likelihood if the age of

onset is after the age of 14 [98]. Many clinicians,

interventionists, and researchers have begun to

focus efforts on delaying the onset of substance

use; it has been found that there is a 4–5% reduction

in the risk for the development of addictive dis-

orders each year that onset is delayed [97].

4.7 THE PROGRESSION OF ADDICTIVE DISEASE

Currently, over 20 million Americans are active

(i.e., last 30 days) users of illicit substances, and

another approximately 2.8 million try an illicit

substance for the first time each year [95]. A total

of 3.2 million Americans are classified as misusing

or being dependent upon illicit substances; another

3.8 million are classified as misusing or dependent

on both illicit substances and alcohol. A staggering

15.6 million individuals misuse or are dependent

upon alcohol alone [95]. Table 4.1 highlights the

current prevalence and incidence rates in the use of

addictive substances aswell as the rates of addiction

or dependence diagnoses.

4.7.1 Phases and transition

The progression of addictive disorders may differ

dramatically depending not only on individual and

environmental factors but also on the type of sub-

stances used [99]. For example, a study by

Hser [100] demonstrates dramatically different tra-

jectories of substance use depending on the drug

type. As demonstrated in Figure 4.3, theweekly use

of tobacco and crack cocaine increases from the

mid-twenties until the mid-forties before declining.

The use of marijuana, on the other hand, steadily

decreases over the course of adulthood. Alcohol

use, after peaking in the twenties, remains relatively

stable until use begins to decrease in themid-forties.

Heroin use, however, tends to increase slightly over

adulthood, until peaking in the late forties; followed

by a gradual decline.

In addition to the drug of choice, the progression

of addictive disorders over time is also a function of

age. Following the onset or initial use of substances,

which typically occurs in mid-adolescence, the use

of substances and subsequent addictive disorders

increases relatively rapidly. For example, as seen in

Figure 4.4, trends in the use of an illicit substance in

the preceding 30 days jumps dramatically for indi-

viduals between the ages of 18 and 25. This jump in

the use of illicit substances is followed by dramatic

declines between the ages of 26 and 34, and again

Table 4.1 Incidence and prevalence of illicit substance use

and addiction/dependence

Lifetime

Last 30

Days

Initiated

Past Year

Addiction or

Dependence

Any Illicit Drug 45.4 8.3 1.1 2.9

Marijuana 39.8 6.0 0.8 1.7

Cocaine 14.3 1.0 0.4 0.7

Crack Cocaine 3.5 0.3 0.1 �

Heroin 1.5 0.1 0.0 0.1

Hallucinogens 14.3 0.4 0.5 0.2

Pain Relievers 13.6 2.1 0.9 0.7

OxyContin 1.7 0.1 0.2 �

Stimulants 8.2 0.2 0.3 0.2

Data Source: 2006 National Survey on Drug Use and Health [95].

Note: Numbers are percentages.
� Data not collected.
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after the age of 35. The diagnosis of addictive

disorders follows a similar pattern. As demon-

strated in Figure 4.5, the diagnosis of illicit sub-

stance addiction or dependence is highest between

the ages of 18–25, and proceeded by a sharp decline

after the age of 26.

Many theories have been forwarded regarding

why there exist such age-related shifts in the

pattern of illicit substance use. One popular theory

that has garnered empirical support is the matura-

tion hypothesis of Charles Winnick [101]. Accord-

ing to this theory, as individuals mature, other

behaviors and life options become more available

and rewarding (e.g., marriage, stability, employ-

ment) than the use of substances. Bachman and

colleagues [102], reflecting on trends in substance

using behaviors, describe a spike in use in early

adulthood, followed by a decline after the mid-

twenties; according to Bachman, freedom from

parental control was responsible for the spike in

use between the ages of 18 and 25, which proceeds

a decline that Bachman labeled the “marriage

effect.”

Edwards [1] noted the importance of consider-

ing not only trajectories of substance use patterns

over time, but also the phases and transitions each

individual passes through in their substance using

career. Whereas there are drug- and age-related

differences in the patterns of substance use, there

are some commonalities in the phases and transi-

tions. For example, as shown in Figure 4.6, nearly

all individuals who develop addictive disorders

follow a common pathway (indicated by solid

lines) from abstinence, to initiation, to casual/

social use, to problematic use. Whereas it is con-

ceivable that an individual may progress directly

from initiation to problematic use, most typically

pass through a phase of nonproblematic use. Once

a pattern of problematic use has established itself,

the duration of time the individuals remains in that

phase depends on drug-of-choice, age, individual

and social factors, and so forth. Indeed, an indi-

vidual may remain in any of the phases depicted in

Figure 4.6 indefinitely, or may transition into and

out of different phases rapidly. A study conducted

by Dennis and colleagues [103] found that the

average duration of any addiction career has been

estimated to be 27 years; however, there is con-

siderable variation. For example, the average alco-

hol use career is 29 years; the average illicit drug

use career is 25 years. For individuals who had an

early onset of substance use, the average career is

29 years, significantly longer than those who began

using after the age of 21. Additionally, males tend
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Figure 4.5 Dependence/Addiction diagnosis by age group. (Data Source: National Survey onDrug Abuse andHealth [95].)
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to have significantly longer careers (29 years) than

do females (25 years).

Once an individual has an established addictive

disorder, there are many potential pathways they

can take (indicated by dashed lines in Figure 4.6).

One potential pathway is entering treatment. Like

addiction careers, the length of time from entry into

treatment and achievement of prolonged (e.g., one

year) abstinence – also known as a “treatment

career” – is highly variable. The average length of

a treatment career is nine years [103] – regardless of

themodality of the treatment. The treatment careers

of those with an early onset of substance use are

longer (10 years) than those who start later (seven

years). Thosewithmore than one addictive disorder

(e.g., alcohol and drug) tend to have longer treat-

ment careers (10 years) than those with only one

addictive disorder. Overall, there is evidence that

10% of those who enter treatment for an addictive

disorder will recover within one year; 25% will

recover within five years, and nearly 66% will

recover within 12 years [104].

In addition to the individual factors listed above,

the length of treatment career is also a function of the

treatment itself, and treatment approaches and effi-

cacy vary by drug-of-choice. For example, a study

sponsored by the National Institutes on Alcohol

Abuse and Alcoholism found that the use of

Naltrexone or specialized behavioral counselingwere

equally effective when combined with outpatient

medicalmanagement [105]. The results demonstrated

that theCombiningMedicationsandBehavioral Inter-

ventions for Alcoholism (COMBINE) treatment

intervention reduced drinking by 80%. Similarly, a

recent Cochrane review demonstrated that opioid

replacement therapy is significantly more effective

thannonpharmaceutical interventions in the treatment

of opioid dependence [106].

However, there is little overall consensus regard-

ing specific interventions for addictive diseases.

Moreover, a wide range of interventions have

demonstrated empirical efficacy. For example, peer

support groups, such as Alcoholics Anonymous

(AA), have been among the most popular interven-

tions for decades. Whereas little research has been

conducted on AA, there is some evidence that

individuals who attend AA are more likely to

remain abstinent a year after treatment than those

in other treatment modalities [107]. Likewise, there

is strong evidence that treatments designed to

enhance motivation to change addictive behaviors

are effective for alcohol and drug use. A meta-

analysis conducted by Burke and colleagues [108]

demonstrated high rates of clinical improvement,

up to 51% of motivational enhancement therapies.

However, this meta-analysis found no effect of

Abstinence Onset of
Use

No
Use

Social /
Casual Use

Relapse

Problematic
Use

Treatment

Natural
Recovery

Death

Figure 4.6 Phases/Transitions of substance use. (Data Source: McGinnis and Foege, 1999 [114].)
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motivational enhancement on smoking behaviors.

Other modalities, such as inpatient and therapeutic

community treatments, family-based treatment,

and cognitive and behavioral interventions each

have demonstrated efficacy. Clinicians are often

left to rely on judgment, client preference, and

availability/practicality of interventions when

faced with referral choices.

Formal treatment programs are not the only path-

way out of the problematic use phase depicted in

Figure 4.6. Spontaneous remission or natural recov-

ery, that is, recoverywithout formal intervention, is a

common pathway formany. Between 18 and 25%of

all substances users are thought to quit or reduce use

without any intervention [109]. The reasons behind

successful spontaneous recovery include matura-

tion [101], health concerns, pressure from family

and friends, and important life events [109]. It is

challenging to estimate the number of individuals

who successfully undergo spontaneous recovery

because of methodological flaws in the research on

spontaneous recovery [110] and the fact that many

of those who succeed in recovery without treatment

never come to the attention of researchers or clin-

icians. However, it has been estimated that the

number of those who recover with no formal inter-

vention may exceed the number of individuals who

recovery using structured interventions [111].

Nevertheless, it should also be noted that a large

majority of those who attempt to quit without treat-

ment fail. For example, 85% of youth smokers have

attempted to quit without intervention and

failed [112], and there is a low probability that these

smokers will be able to quit on their own [113].

4.7.2 The role of prevention programs in
curtailing addictive disorders

As previously mentioned in this chapter, the vast

majority of individuals who use substances, will not

go on to develop addictive disorders. For the small

percentage who do, the costs (i.e., personal, rela-

tional, societal) can be significant. Thus, we have

seen (justifiably) tremendous growth over the past

two decades in the development and evaluation of

prevention programs for substance use. These efforts

have taken several different forms, including

individual-level school-based interventions, after-

school programs, media campaigns, and community-

wide interventions. However, by far, the vast majority

of programs have been school-based [114], and typi-

cally target middle or junior high school students

utilizing classroom-based interventions [115].

Meta-analyses on the effectiveness of earlier

prevention efforts, which primarily focused on

psycho-education, yielded mixed results, but failed

to show any consistent pattern in curtailing sub-

stance use [114,115]. However, in the last decade,

considerable progress has been madewith regard to

using theory-driven models of identifying success-

ful components of prevention programs. To date,

school-based interventions that draw from social

learning theory and problem behavior theory, that

address underlying psychosocial factors, have

emerged as the most effective primary preven-

tion [116]. More specifically, there is now a body

of evidence that programs which target social influ-

ences (i.e., peer norms, resistance skills), and

the development of cognitive-social skills (e.g.,

decision-making, impulse control and problem-

solving skills), have the most impact in preventing

or minimizing substance use [115].

Despite the promise of school-based interventions,

it is likely that school-based interventions are not

sufficient in targeting the broader familial and envir-

onmental risk factors for using illicit substances.

Indeed, as Botvin pointed out almost twenty years

ago, “inorder todevelop interventions comprehensive

enough to reduce susceptibility to the various envir-

onmental factors promoting substance use. . .it will be
necessary to go beyond strategies that rely solely on

school-based interventions. . .andwill be necessary to
develop effective family- and community-based inter-

ventions” ([116], p. 511–512).

Because individuals are exposed to any number

and/or combination of risk and protective factors,

prevention programs are more likely to have an

impact if they target multiple risk/protective fac-

tors, and are flexible enough to incorporate strate-

gies that match the specific needs of the target

population [117]. This framework has translated

into a more recent prevention priority on compre-

hensive, community-based prevention. These
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multi-strategy, multi-level approaches target iden-

tified risk and protective factors among individuals,

families, and community members (e.g., law enfor-

cement officials, teachers), as well as community-

level norms and policies (see Hawkins et al., 1995).

Indeed, there is growing evidence that comprehen-

sive, community-based approaches to substance use

prevention (e.g., Communities that Care, Project

STAR) can be highly successful [118,119].

In sum, it is evident that great strides have been

made in the last twenty years in the field of substance

use prevention. But, on a larger scale, the field is still

in infancy, particularly with regard to methodologi-

cal rigor, testing prevention interventions on diverse

populations, and determining strategies for effective

adoption, implementation, and sustainability of pro-

grams in schools and communities.

4.7.3 Mortality of addictive disease

Yet another pathway from problematic use is

death. It has been estimated that nearly one-quarter

of the annual deaths in the United States are

attributable to addictive substances [120]. The

bulk of these deaths are the result of tobacco use;

however, 105 000 annual deaths are linked to

alcohol use and nearly 40 000 are related to the

use of illicit substances (see Figure 4.7). Vaillant [2]

notes that more than a quarter of the 105 000 death

attributable to alcohol may be the direct result of

alcohol use itself (e.g., alcohol overdose, alcoholic

cirrhosis), and 50% of these death are the result of

accidents, suicides, and other factors thought to be

secondary to alcohol use. Longitudinal studies by

Vaillant suggest a lifetime mortality rate of 28%

among alcohol users – significantly higher than

would be expected of age-related individuals in the

general population [2].

Unfortunately, little longitudinal data exists

examining the mortality rate of users of illicit sub-

stances. Nevertheless, what data do exists suggest

that annual rate of mortality among illicit substance

users is approximately 1.2% [121]. In a 33-year

follow-up of heroin users, nearly one-half (48%) of

the original sample had died – a rate of nearly 1.5%

annually [122]. Indeed, it is thought that opioid

dependence – and heroin use in particular – is a

particularly lethal addictivedisease.Bycontrast, the

mortality of cocaine dependent individuals is con-

siderably less: less than 9%over a 12-year period – a

rate of less than 0.75% annually [123].
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Figure 4.7 Mortality rate from addictive substances. (Data Source: McGinnis and Foege, 1999 [116].)
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4.8 SUMMARY

This chapter demonstrates that the natural history or

“career” of an addictive disorder is highly variable

and depends to a great deal upon an individual’s

genetic make-up, parenting history, drug of choice,

social context, and a range of other factors. Never-

theless, there are a number of common risk and

protective factors that allow treatment providers to

be alerted to high risk individuals, to make better

informed predictions regarding the course of use over

time, and to attend to key phases and transitions that

may be possible in the course of addictive disease.
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5.1 OVERVIEW

5.1.1 Significance to the clinician

An ounce of prevention is worth a pound of cure.

This chapter of Addiction in Medicinewill focus on

what can be done to prevent the high cost of

addictions in heath care and social services. Unfor-

tunately, the costs of alcohol and drug abuse are

increasing rapidly. Between 1995 and 2000 the

estimated economic costs of substance abuse

increased from $278 billion to over $450 billion [1].

These costs include health care and treatment costs

as well as lost earnings because of premature death,

unemployment, and impaired productivity as well

as criminal justice activities such as law enforce-

ment and incarceration costs. In 2010, the federal

budget alone for substance abuse treatment, pre-

vention, law enforcement, interdiction, and internal

costs was over $15.1 billion [2]. Many of the

chapters in this book discuss diseases and increased

medical complications caused or exacerbated by

alcohol and drug abuse. Health care costs have been

estimated to be increased by as much as 50%

because of the health consequences of alcohol and

drug abuse. The National Institute of Health [3]

estimated that the lifetime health care costs of just

one baby born with fetal alcohol syndrome in 2000

was estimated at $588,000 and the total economic

cost for the U.S. was about $5.4 billion in 2003.

Additionally substance abuse by parents is a major

factor in child abuse and neglect contributing to the

high cost of child protective services and long term

foster care. In a time of economic downturn our

society cannot afford this staggering loss, which is

about twice as large as our current budget shortfall.

Drug abuse rates must decrease through both

demand and supply reduction prevention methods.
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Demand reduction approaches stress getting people

not to want to use drugs, whereas supply reduction

approaches seek to reduce the supply of drugs.

For the first time the War on Drugs is now

also overlapping with the War on Terrorism. The

White House Office of National Drug Control

Policy (ONDCP) is currently highlighting in its

national media campaign the relationship between

illegal drug use and increased drug production,

crime, guns, and international terrorism. The

high levels of gun violence and mortality in this

country (over 11,000 deaths) may also be related

to drug abuse and protection of drug production or

sales territory.

5.1.2 Framework of chapter content

Substance abuse is a major health problem in this

country. We are a country of pill poppers and drug

abusers looking for quick fixes for medical, social,

and mental problems. Many of the chapters in this

handbook discuss the major health care costs con-

tributed by abuse of alcohol, tobacco, and drugs.

Unfortunately most medical professionals are

inadequately trained to intervene to treat or prevent

substance abuse disorders. The rest of this chapter

will provide an overview of the incidence and

prevalence of substance abuse, the causes, the need

for physician training and education in recognizing,

screening, intervening and referring for treatment

or prevention services for substance abuse,

evidence based prevention approaches such as the

major three major types of prevention approaches

(universal, selective, and indicated primary preven-

tion), and literature reviews on what works in

prevention for youth, college students, adults in

workplaces, and the elderly. The chapter will end

with what clinicians can do to implement and advo-

cated for evidence-based prevention approaches

that work.

5.1.3 Goals and objectives of chapter

1. Goal and Objective #1: To increase physician

and health care specialist knowledge and aware-

ness of the need to screen and refer for treatment

and prevention services.

2. Goal and Objective #2: To increase knowledge

of the different types of evidence-based pro-

grams (EBPs) available for prevention.

3. Objective #3: To increase advocacy and support

for prevention of substance abuse to reduce the

high cost of health care.

5.2 CLINICAL PREVALENCE

5.2.1 Need for substance abuse
prevention

The recent inattention to substance abuse disor-

ders in medicine may be about to change. Health

care professionals are faced with many more

patients with long-term addiction problems.

Why? Although unheralded by the media, parent

groups, or government agencies, the abuse of

tobacco, alcohol, and illicit drugs by teenagers

increased dramatically in the mid 1990s and is

resulting in higher rates of addiction in adults

today.

5.2.2 Incidence and prevalence of
substance abuse

The good news for drug treatment provides is that

for the last 12 years our country has had a slow

decline in adolescent alcohol and drug use reversing

the rapid rise in use from 1992 to 1997. This

declining trend might be about to change to a rapid

increase again because risk factors are rising. The

latest Monitoring the Future survey found that

youth attitudes about the risks of drug use have

declined: fewer 8th and 10th graders believe smok-

ingmarijuana is dangerous; and fewer 10th and 12th
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graders believe that trying ecstasy is dangerous.

Declines in perception of harm invariably precede

increases in drug use. The 2009 National PRIDE

Survey Data found increases in past 30-day use in

all drug categories for all grade levels six through

12, and according to the most recent Monitoring

the Future Survey, more 10th and 12th grade stu-

dents are now smoking marijuana than cigarettes.

Additionally the Partnership for Drug FreeAmerica

survey of schools found this year a 50% increase

in one year in ecstasy use, an 18% increase in

30-day alcohol use and 33% increase in marijuana

use.

The decreases in actual 2010 prevention funding

by 2 million (1.8 billion to 1.6 billion) and an

additional proposed decrease in 2011 could not have

comeat aworse time.This recentupswing in alcohol

and drug use by adolescents appears to be related to

the use of party drugs used to reduce stress. Our

country cannot afford the increased economic bur-

denofa return to thedrugepidemicof themid1990’s

when 30-day marijuana use doubled and heroin use

increase by 500% [4]. The large increase in adoles-

cent use from1992 to 1997 was addressed by extra

prevention funding to target improving parent/child

relations.As theDirectorof theSAMHSACenter for

SubstanceAbusePrevention(CSAP)inWashington,

D.C., thefirstauthorbelieves thatwhatcontributedto

the slow decline in alcohol and drug use from 1998

until this year was targeting theWhite House Office

of National Drug Control Policy (ONDCP) media

campaign towards parents by launching “Parents:

The Anti-drug” media campaign. Targeting youth

with scare messages about consequences have been

found not to be effective, but the parent media

messages have been found effective. Additionally

Congress funded SAMHSA an extra $15million for

evidence-based parenting and family prevention

interventions tobe implementedin150communities

for five years. These family programs are nine times

more effective than youth-only school-based

approaches [5].Fundinghasnotbeenprovidedagain

for these effective parenting programs that also

reduce crime, delinquency, teenage pregnancy,

school failure, and dramatically reduce mental

health problems. Hence, it appears that part of the

current increase is related to the economic downturn

and parents spending less timewith their children to

support pro-social values andmonitoring their activ-

ities. A 2009 study by the Annenberg Center for the

Digital Future at the University of Southern Cali-

fornia found that the timedevoted to family socializ-

ing dipped from an average of 26 hours permonth in

2005tojust17.9hours in2008.Twenty-eightpercent

ofAmericans reportedspending less timewithmem-

bersof theirhouseholds,upfrom11%in2006.Asthe

old saying goes: “Families that play together, stay

together”. Families that socialize together develop

more positive relationships united by a common

bond, which usually means better communication,

more parental monitoring, coaching, and more

meaningful interactions.

5.2.2.1 Legal drug use rates

Like illegal drugs, legal drug use has also decreased

since the highs in the mid 1990s. According to

recently release Youth Risk Behavior Survey

(YRBS) data [6], 30 day or current use of any type

of tobacco product has decreased from 43.4% in

1997 to 25.7% of 9th to 12th graders by 2007. Daily

tobacco use among seniors has decreased in the last

three years, from 25 to 21%, but is still higher than

the low of 17% in 1992. Likewise, binge drinking

(consuming five ormore drinks at one setting) in the

past month decreased from a high of 32.6% in 1997

to 26.0% in 2007 in 9th to 12th graders. Overall

illicit drug use is at a 5 year low for 12–17 year olds,

and marijuana use has dropped 18% over past

5 years. The largest increase in 2000 in regular

drug usewas for “club drugs” –MDMAor ecstasy –

whose regular use among high school seniors more

than doubled in two years, from 1.5 to 3.6%. 4.5%

of seniors reported using in past year.

5.2.2.2 Over-the-counter and prescription drugs

For the most part illicit drug use has been on the

decline for 12 years until this year, but over-the-

counter and prescription drug use have continued to
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rise until this year and are a growing concern.

Recent data from the National Survey on Drug Use

and Health [7] reported that over 6 million Amer-

icans aged 12 and older reported using prescription

drugs non-medically in the 30 days prior to the

survey, including 4.4 million people using pain

relievers, 1.6 million using tranquilizers, 1.2 mil-

lion using stimulants, and 0.3 million using seda-

tives. Prescription medication abuse in youth has

increased at an alarming rate [8] so that more teens

are abusing prescription drugs than any illicit drug

exceptmarijuana.They reportprescriptiondrugsare

easy to get and often acquired free from family or

friends. In addition, teens say parents are not talking

to them about the dangers of prescription and over-

the-counter medications along with believing the

myth that these drugs are a “safe” high. Every day,

2500teensabuseaprescriptionpainkiller for thefirst

time and get addicted. Between 1995 and 2005 drug

treatment admissions for prescription painkillers

increased more than 300%. Among those most

commonly abused by teens are painkillers, depres-

sants such as sleeping pills are used as anti-anxiety

drugs, and stimulants which are regularly used to

treatdisorderssuchasattention-deficithyperactivity

disorder (ADHD). According to the ONDCP web

site, in 2006 more than 2.1 million teens abused

prescription drugs. Statistics show that 4% of 8th

Graders, 5%of 10th graders, and 6%of 12th graders

abused over-the-counter drugs in the past year. The

National Household Survey shows that although a

higher percentage of teenagers were drug abusers

during the adolescent drug epidemic that peaked in

1979, a higher number of youth today are abusing

drugs than ever before [9].

Because of this very large increase in drug use in

the middle 1990s and increased numbers of ado-

lescents today, there is a higher number (but not

percent) of young people using drugs than during

the peak years of drug abuse during 1970s. At that

time, concerned parents organized “The

Parent’s Movement” and with the help of media

and government officials, increased funding for

drug prevention and treatment efforts resulted in

substantial decreases in drug use throughout the

1980s and early 1990s. However, our success in the

“War on Drugs” ended in 1992 when eight graders

first reported substantial increases in their drug use.

A booming economy, overworked parents, and

neglected children resulted in a youth culture

that valued alcohol and drug abuse. Drugs that

could be produced in the United States in

chemical laboratories, such as methamphetamine

and club drugs (ecstasy andGHB) rapidly increased

in use.

5.2.2.3 Gender differences in use rates

The rates of annual illicit drug use for high school

seniors, while peaking in 1999 at 42.1%, had

decreased by 2006 to 36.5% [10]. These decreases

are notable, but marked differences in gender per-

sist. In fact, in nearly all drug use categories girls

have either increased more, decreased less, or

maintained essentially the same rates of use for the

past several years. By 1995, young girls exceeded

boys in their use of cigarettes, methamphetamines,

amphetamines, cocaine, crack, inhalants, and tran-

quilizers. The annual illicit substance use rates

excluding marijuana for 12th grade boys and girls

are converging (19.7% for boys and 18.3% for

girls), and the rates in this same use category are

higher for 8th and 10th grade girls than boys. That

is, girls outpace boys in annual illicit substance use

with 8.7% of 8th grade girls reporting use versus

6.5% of boys and 13.1% for 10th grade girls versus

12.0% of boys. By 2006 adolescent girls slightly

exceeded boys in substance dependence or abuse

(8.1% vs. 8.0%) as measured by regular proble-

matic use indicative of needing treatment in the past

year [11]. The use of stimulant drugs or uppers

becameverypopular inyoung girls to reduceweight

and self-medicate depression such that girls have

continued their nearly-fixed trend of outpacing boys

in the use of amphetamines and amphetamine-type

substances in all secondary grade levels, with 5.7%

versus 3.5% for 8th graders; 8.9% versus 6.7%

for 10th graders, and 8.5% versus 7.4% versus

for 12th graders for girls versus boys,

respectively [10]. Young girls may have unique risk

and protective factors related to the breakdown of

the family, depression, and increased desire for

thinness [12].

76 ADDICTIVE DISORDERS AND MEDICINE



5.2.2.4 Use rates by race and ethnicity

Earlier studies in the 1990s found that the youth at

highest risk for substance abuse were American

Indian youth. The 2000 National Household Sur-

vey [9] reported that 18% of 12 to 18 year

old American Indian youth used an illegal drug in

the past month, compared to 10.2% of African

American youth, 10% of White youth, 8.9% of

Hispanic youth, and 6.7%ofAsian youth. However,

past year use by American Indian youth of drugs

and alcohol is much higher at 58% compared to

20% among white youth, 18% among Hispanic

youth, 16% among African American youth, and

12% among Asian youth.

The most recent 2008 SAMHSA National

Household Survey [11] found that the past month

(30-day) illicit drug use among persons aged 12 or

older still varied considerably by race/ethnicity

with the lowest rate among Asians (3.6%). On this

survey, youth were given the opportunity to report

on more than one racial category and highest use

rates were for bi- or multi-racial youth. Rates were

14.7% for persons reporting two or more races,

10.1% for African Americans, 9.5% for American

Indians orAlaskaNatives, 8.2% forWhites, 7.3%of

Native Hawaiians or Other Pacific Islanders, 6.2%

for Hispanics, and 3.6% for Asians. Hence, the use

rates and order of which group was more at risk had

changed (see Figure 5.1) below.

5.2.3 Need for professional
training in substance
abuse treatment and prevention

Although preventing and treating substance abuse is

considered a vital strategy for improving the

nation’s health (Healthy People 2010), very few

health care providers identify, diagnose, refer, or

treat substance abuse disorders as readily or

accurately as they do other chronic diseases

or illnesses [13]. For example, only 19% of physi-

cians feel comfortable about diagnosing alcoholism

and17%diagnosingdrug abuse [14]. In addition, the

failure to identify addictions in parents can lead to

failures to prevent future medical problems or sub-

stance abuse disorders (SUDs) in the children of

substance abusers.Hence, children of alcoholics and

substance abusers, who are the highest risk group

of children for later developing substance abuse

disorders, often go unnoticed in pediatric medical

visits and unserved with needed prevention

services [15].

Figure 5.1 Past month illicit drug use among persons aged 12 or older, by race/ethnicity: 2008.
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The training of health care and social services

professionals in substance abuse is critical to broad-

ening this approach of early identification and

referral for services for children of substance abu-

sers or the parents themselves. Most medical school

or university professional training programs do not

have adequate coverage of substance abuse issues

and many have no courses preparing doctors,

nurses, public health or health educators, social

workers, psychologists, or psychiatrists in diagnos-

ing, referring or treating substance abuse disor-

ders [14]. Research suggests, however, that 91%

of health care workers who have attended such a

professional seminar report they are still using the

techniques learned for early intervention even

five years later. According to a survey done by the

National Center on Addiction and Substance Abuse

at Columbia University (CASA) 94% of primary

care physicians and 40% of pediatricians who were

presented with a classic description of a drug or

alcohol addiction, failed to properly diagnose it [16].

In an attempt to rectify this problem, the U.S. Health

Resources and Services Administration’s Bureau of

Health Professions collaborated with the Associa-

tion for Medical Education and Research in Sub-

stance Abuse (AMERSA) to conduct a needs

assessment and develop a Strategic Plan for Inter-

disciplinary Faculty Development [17]. They are

also attempting to educate Congress on the need for

funding for professional training programs for med-

ical students in substance abuse disorders.

The Strategic Plan developed by AMERSA [17]

recommends four core competencies in substance

abuse disorders (SUD). All health professionals

should: (1) receive education to enable them to

understand SUD and accept the importance of

treating SUD to improving health and wellbeing,

(2) have basic knowledge of SUD and of evidence-

based prevention approaches, (3) be aware of the

benefits of SUD screening and appropriate inter-

vention methods, and (4) have core knowledge of

treatment methods and be able to initiate treatment

or refer patients for further evaluation and

treatment.

The core knowledge, skill, and attitude com-

petencies for substance abuse specialists are also

listed in the Strategic Plan ([14], p. 4). Twelve

recommendations are also made to the Secretary

of the Department of Health and Human Services

and to the U.S. Surgeon General, including creat-

ing a Secretary’s Advisory Committee on Health

Professions Education in SUD, developing and

disseminating a Surgeon General’s Report on the

State of Substance Use Disorders Prevention

and Treatment in the United States, convening

a National Forum on Health Professions Educa-

tion on Substance Use Disorders, expanding

federal support for faculty development programs

in SUD including regional centers of excellence,

and reviewing substance abuse specialist

certification requirements to include core

competencies.

5.3 CLINICAL COMORBIDITY

5.3.1 Mental health care providers and
dual diagnosis

Mental health care specialists including psy-

chiatrists, psychologists, psychiatric nurses, and

social workers are rarely trained in the treat-

ment of addictions. Although 91% of psycho-

logists see clients with substance use disorders

(SUDs) in their daily work, 75% have received

no formal coursework on the subject, and 50%

had no addiction training [18]. Many are trained

to refer clients with SUD to substance abuse

specialists, despite the high overlap of sub-

stance abuse and mental health problems. Very

few specialty clinics treat clients with dual

diagnoses. Providing care that is aimed at pre-

venting substance abuse by mental health care

providers is even rarer, but some community
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mental health clinics are beginning to offer

parenting and family skills training interven-

tions for the prevention of substance abuse in

clients with conduct disorder problems.

5.4 CLINICAL COURSE OR ETIOLOGICAL PRECURSORS: RISK AND
PROTECTIVE FACTORS

5.4.1 Causes of substance abuse

Research suggests that addiction is a “family dis-

ease” passed on from one generation to another.

Risk of addiction appears to be high in certain types

of families, primarily in certain Northern European

families. Addiction is clearly not a disease of

infection, but a disease of lifestyle – similar to heart

disease, diabetes, skin cancer, and other chronic

diseases we have not yet conquered. These diseases

involve a genetic predisposition combined with

environmental toxins or life stressors. Although the

specific genes that increase a person’s vulnerability

to alcohol and drug dependency have not yet been

discovered, there are enough twin, adoption, and

family history studies to demonstrate a highly

inheritable form of alcoholism and possibly drug

dependency, called Type II Alcoholism or early-

onset alcoholism [19]. This type of alcoholism

affects about 25% of all alcoholics in treatment.

About 75%of all addicts are suffering froma type of

addiction caused primarily by environmental

causes that are easier to prevent and treat. For

instance, long term use or binging on alcohol or

drugs can lead to neurotransmitter deficits in ser-

otonin, dopamine, endorphins or other neurotrans-

mitters that create a “brain disease”. Primarily the

prefrontal areas of the brain responsible for execu-

tive functioning such as decision making and con-

sidering consequences of actions is damaged. Even

with treatment and healthy living (e.g., eating well

balanced meals, sleeping at least 7 hours per night,

exercising, reducing stress and staying connected

to family and community) brain scans suggest it

can take as long as two years for these neurotrans-

mitters to regain their balance after quitting drug

use. For this reason, psychotropic medications,

particularly anti-depressants, can be an important

element in the prevention of relapse or suicide

during the initial treatment of substance abuse

dependence and co-occurring mental health pro-

blems. Although shunned by the self-help or 12-

step approach to alcohol or drug treatment, these

neurotransmitters help to prevent relapse and self-

medication of thewithdrawal symptoms of anxiety

and depression.

Because addictions are family diseases, the high-

est risk group for addictions are childrenof substance

abusers – particularly those with a family history of

early onset drug dependency (prior to 15 years

of age). Research on phenotypes or the biological

or physiological precursors of substance abuse

suggest that the highest risk youth in this group are

those who are: (1) over-stressed due to autonomic

hyper reactivity and higher frequency brain waves

resulting in self-medication using alcohol and drugs,

(2) struggling in school because of verbal learning

disorders from inherited pre-frontal cognitive

dysfunction, and (3) thrill seeking and have poor

problem solving resulting in risky choices of activ-

ities and friends [20]. Northern European boys who

begin delinquent behaviors and regular use of alco-

hol or drugs prior to age 15 years of age are the most

likely to become drug dependent. American Indian

youth are also at-risk because some have inherited

liver enzymes that break alcohol down rapidly and

contribute to a high build-up of acetaldehyde in the

blood stream that leads to loss of control. Although

some Asian youth also have this genetic risk factor,

the hopelessness, poverty, and breakdown of the

American Indian familymake themmore vulnerable

to alcohol and drug abuse.

5.4.2 Primary risk and protective factors
for adolescents

Our understanding of the most salient risk or pro-

tective factor precursors of substance abuse has
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increased considerably in the last 20 years. Early in

the 1980s, etiology researchers discovered using

structural equation modeling or path analysis sta-

tistical methods that the final pathway or cause of

substance abuse is peer influence [21]. Based on

this information, the first effective prevention

programs–peer resistance social skills training pro-

grams – were designed. In 1990, the primary author

tested the causes of adolescent drug abuse and

found that family environment was the root cause

of substance abuse even if the final risk factor was

drug-using peers [22]. It was not until 1998 that

there was a large enough database to test a more

refined model using structural equation modeling

methods. This model, called the Social Ecology

Model of Adolescent Substance Abuse [23] and

shown in Figure 5.2, was tested with data from

about 10 000 youth across CSAPs High Risk Youth

programs.

The researchers discovered a more complex

model of risk and protective factors that better

inform prevention program selection than the ear-

lier model. Three important family factors were

found: (1) positive parent/child relationships char-

acterized by love, care, respect, and support; (2)

parent or caretaker monitoring, supervision, and

discipline, and (3) communication of pro-social

family values and expectations for not using

tobacco, alcohol, or drugs [24]. Supervision and

monitoring was even more important in

preventing drug abuse in older adolescents than

in preteens. Also, girls and ethnic minorities were

slightly more influenced by their families than

were Caucasian boys, who were more influenced

by their community and neighborhood environ-

ment. Self control and school bonding and

achievement were also important protective fac-

tors. A similar model with similar causal factors

was tested by Ary and associates [25] and found

to be good estimate of the most salient risk and

protective factors for not just substance abuse, but

also teen pregnancy, school failure, and delin-

quency. Hence, prevention programs addressing

these substance abuse risk factors are also likely

to be effective for multiple behavioral problems

among adolescents.
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Figure 5.2 The social ecology model of adolescent substance abuse.
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5.5 PREVENTION OF ALCOHOL AND DRUG USE AND ADDICTION AND ASSOCIATED
MEDICAL DISORDERS

5.5.1 Evidence-based substance abuse
prevention: what works

Prevention is now a science that has moved well

beyond the days of “scare tactics”, one shot drug

prevention assemblies, and “Just Say No” Cam-

paigns. Prevention practitioners are encouraged to

use evidence-based prevention programs from lists

of prevention programs determined to havemultiple

research studies showing effectiveness in reducing

precursors of substance abuse. After collecting data

on a number of local risk and protective factors in

their local community or population, they are

encouraged to select the most appropriate preven-

tion programs.While there are many theories of the

causes of drug abuse, the prevention field prefers to

conduct their own needs assessments when design-

ing comprehensive substance abuse prevention pro-

grams. Their purpose is to assure that the most

salient risk or protective factors are known, so that

the best prevention approaches can be selected to

address these needs. Standardized needs assess-

ment instruments have been recommended by the

Center for Substance Abuse Prevention (CSAP) for

use by stateswhen determining how to best use their

Block Grant funds for prevention. A number of

communities and states also use the Communities

That Care [26] student needs assessment survey and

matching system to select evidence-based preven-

tion programs.

5.5.2 Three types of primary prevention

When selecting the appropriate prevention pro-

gram, it is important to be sure that one is selecting

a program that is designed to meet the needs of the

target population. For this reason, prevention pro-

grams are classified by the level of risks in the

target population. The first designation by the

Public Health Service (PHS) was to differentiate

primary prevention, designed for lower risk non-

users, from secondary prevention, designed for

beginning initiators of drug use, from tertiary drug

treatment, designed for addicts. A further refine-

ment of the area of primary prevention by the

Institute of Medicine in 1995 was to separate

primary prevention into three types: (1) universal

prevention targeting low risk general populations

(i.e., students, families, or everyone in community

through media campaigns), (2) selective preven-

tion targeting at-risk groups of individuals (i.e.,

children of substance abusers or prisoners, Amer-

ican Indian children, etc.), and (3) indicated

prevention targeting those with identified or diag-

nosed precursors of alcohol or drug abuse such as

aggression, conduct disorders, thrill seeking, or

delinquency.

The length or dosage of these prevention

approaches differ for each of these three primary

prevention types. Namely, indicated primary pre-

vention programs are generally longer and address

more risk and protective factors than do those for

general populations of low risk youth in schools.

Programs conducted for all youth in a school are

considered universal prevention programs and are

generally shorter in dosage, say five 1-hour sessions

versus a complete summer school or after school

programs lasting about 120 hours per high risk

youth in an indicated prevention program for youth

with conduct disorders.

Sometimes indicated prevention approaches are

used to identify and prevent greater drug use in

individuals who are experiencing early signs of

substance use, however, technically this should be

defined as secondary prevention. In 2003 ONDCP

begun stressing secondary prevention approaches in

its Demand Reduction Themes because non-depen-

dent users do not perceive the negative conse-

quences of drug use and introduce friends to drugs.

This type of secondary prevention will require the
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adoption of effective early identification and inter-

vention programs by school, workplace, social

service, justice, and primary healthcare set-

tings [13]. In February of 2008, President Bush

released the 2008 National Drug Control Strategy

of theWhite HouseOffice of National DrugControl

Policy, its goal being to reduce drug use in America

by focusing on stopping use before it starts, healing

America’s drug users, and disrupting the market for

illegal drugs [8]. A new 2010 national drug strategy

is being created by the new ONDCP Director, Gil

Kerlikowske, with broad community input.

5.5.3 Principles of effective prevention
programs

There are certain characteristics of effective pre-

vention programs, called principles of prevention,

that can be used to judge the potential effectiveness

of different prevention programs. Both the National

Institute on Drug Abuse (NIDA) and the White

House Office of National Drug Control Policy

(ONDCP) have published lists of principles for

substance abuse prevention programs. A broader

“review of reviews” approach [27] was used to

extract effectiveness principles from research arti-

cles on prevention programs in four content areas (e.

g., substance abuse, risky sexual behavior, school

failure, and juvenile delinquency and violence).

Nine program characteristics were consistently

associated with effective prevention programs:

Theory-driven, comprehensive, appropriately-

timed, socio-culturally relevant, sufficient dosage,

varied teaching methods, positive relationships,

well-trained staff, and outcome evaluation.

5.5.4 Effective substance abuse
prevention programs for children
and adolescents

If you consult the ONDCP web page for what they

are funding in prevention, based on the 2008

National Drug Control Strategy all that is men-

tioned are approaches that are primarily punitive,

namely, drug testing in schools and workplaces,

community coalitions (which are encouraged to

conduct environmental strategies, such as increas-

ing taxes, restrictive zoning, increasing sting opera-

tions to reduce access tominors, local regulations to

restrict outlet licenses, etc.), drug courts and threats

to remove children from drug using parents, brief

screening interventions and referrals to treatment,

and so on. What is missing is any mention of more

positive youth or family skills training programs

that are the primarily prevention approaches found

to be effective by prevention researchers and expert

review committees from different federal govern-

ment offices, such as the National Institute on

Drug Abuse (NIDA), National Institute on Alcohol

Abuse and Alcoholism (NIAAA), Substance Abuse

and Mental Health Services Administration’s

National Registry of Evidence-based Programs and

Practices (SAMHSAs NREPP), the Centers for

Disease Control and Prevention (CDC), or the

Cochrane Collaboration Reviews in Medicine and

Public Health.

Most of the research on the prevention of sub-

stance abuse has focused on junior high school-aged

students, because students initiate substance use

during this time. Less is known about the other

developmental periods; however, we will discuss

what is known about the most effective approaches

for children and adolescents and college-aged youth

or young adults in separate sections below.

From the ONDCP to individual states, funding

agencies are requiring that funding be used only or

primarily for evidence-based strategies. These best

practices are those with research evidence in

decreasing substance use, delaying age of onset of

use, improving protective factors and decreasing

risk factors related to later use. Fortunately, the

research literature contains many evidence-based

programs (EBPs) with sufficient effectiveness in

Phase III Controlled Intervention Trials to

warrant dissemination and adoption by schools and

communities [28]. Effective EBP prevention

approaches have been identified by federal

review committees and are listed on these web

sites (www.helpingamericasyouth.gov, www.nrepp.

samhsa.gov,www.strengtheningfamilies.org).Synth-

eses of best practices in research-based prevention

practices have been published by the Institute
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ofMedicine [29];CSAP[24],NIDAPreventingDrug

Use Among Children and Adolescents [30] and

researchers [26, 31–33].

A recent CSAP [34] cost benefit analysis of

substance abuse prevention programs found that

while youth-only programs have a lower cost they

prevent many fewer youth from using alcohol and

drugs. The highest percentages of youth are pre-

vented from regular substance use if they are

enrolled in a family intervention to change the total

family system. For instance, after participation in

the first author’s Strengthening Families Program,

18% of youth were prevented from 30-day regular

use of alcohol, 15% from marijuana, 11% from

other drugs (11%), and even 7% prevented from

tobacco use. Then next best program in effective-

ness was also a parenting program. Hence, some

youth-only programs such as All Stars has a very

high cost-benefit ratio of $33, the number of youth

prevented from using is less. Actually, if all the

family members who attend are included in the

benefits for the family interventions, the cost/ben-

efit ratio of family programs would be equivalent to

that of the youth-only programs.

The different types of approaches generally

included in a comprehensive prevention plan

include: child-only approaches, family-focused

approaches, and community or school change

approaches. Each of these are briefly reviewed

below:

1. School or Community-based, Child-only Pre-

vention Approaches. The most rigorously

tested and effective approaches include social

skills and life skills training [35] implemented

in many settings (e.g., schools, community

centers, churches, youth clubs, etc.). Other

social competency areas include: mentoring,

tutoring, alternative activities, recreation and

leisure programs, wilderness challenge pro-

grams, and community service programs.

School-based programs are most successful in

reducing tobacco use, followed by drug use and

then alcohol use. Characteristics of effective

programs include involvement with positive

role models or mentors, sufficient dosage or

number of contact hours, interactive/coopera-

tive learning, and booster sessions. Interven-

tions run by mental health clinicians are two to

three times more effective than programs

implemented by peers, teachers, police officers,

or “others”. As shown in the following

Table 5.1 [36], the effect size (ES) in reducing

substance use varies considerably by type of

child-only approach.

Comprehensive Life Skills Training Programs

have the highest average effect size. These life

skills training programs include refusal skills

components, communication, problem solving,

coping, social/dating, goal-setting, stress man-

agement, media literacy, and public commit-

ments not to use. The average effect size for all

these child-only programs (N ¼ 206) was 0.10,

which is quite small. The least effective pro-

gram type which was found to produce slight

negative effects is a combination of Knowl-

edge-only and Affective Education Programs

that were popular in the early 1980s. The recent

highly publicized failure to prevent drug use of

one of the most widely used school-based

substance abuse prevention programs,

DARE [37, 38], has highlighted the importance

of enhanced dissemination of programs that

work. Prevention programs using interactive,

skills training methods to change behaviors as

opposed to didactic lecture methods to change

knowledge were more effective, particularly for

minority youth. Donaldson and associates [39]

concluded that the essential ingredient for suc-

Table 5.1 Rank ordering of the effect sizes (d) of

prevention programs [28]

1. Comprehensive Life Skills Training (0.30 ES)

2. “Other” Programs, peer counseling, parent involvement,

behavioral token economy, community partnerships

(0.21 ES)

3. Social Influences (0.20 ES)

4. Health Education (0.18 ES)

5. DARE type Programs (0.08 ES)

6. Knowledge only Programs (0.07 ES)

7. Decisions, Values, and Attitudes Programs (0.06 ES)

8. Affective Education Only (0.04 ES)

9. Knowledge and Affective Education Programs

( 0.05 ES)
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cess appears to be changing social norms or

peer norms rather than refusal assertion

training.

2. Family Strengthening Approaches The CSAP

PEPS [24] review of family-focused approaches

found that four approaches had sufficient

research evidence to say theywork for substance

abuse prevention: (3) behavioral parent training,

(4) family skills training, (5) family therapy, and

(6) in-home family case management or support

programs. Parent involvement in substance

abuse prevention homework assignments with

their children are recently showing promise as a

cost effective approach [40, 41]. For additional

reviews of effective family strengthening

approaches see Kumpfer and Alvarado [42, 43],

Alvarado and Kumpfer [44], Liddle et al. [45],

Taylor and Biglan [46] or the OJJDP Strength-

ening America’s Families web site at the Uni-

versity of Utah www.strengtheningfamilies.org.

The last national review of family strengthening

approaches conducted in 2000 found about 35 evi-

dence-based practices [43]. However, only 14 family

programs have been tested in randomized control

trials and seven independently replicated, meeting

the criteria for the highest level of evidence of effec-

tiveness or Exemplary I Programs. The Exemplary I

family programs for 0–5 year old children include:

Helping the Noncompliant Child and the Parent and

Children’s TrainingSeries: The IncredibleYears. The

only Exemplary I rated program for families with

6–12 year old children is the first author’s Strength-

ening Families Program. The only pre-teen and ado-

lescent programs include in this category are: Func-

tional Family Therapy, Multi-systemic Family Ther-

apy,Preparing for theDrugFreeYears, andTreatment

Foster Care. Overall, family-focused approaches

average effect sizes that are nine times larger than

child-only prevention approaches (0.96 ES versus

0.10 ES) as shown in the Table 5.2 below.

In selecting the best family-focused program, the

prevention practitioner must consider whether the

target population needs a universal, selective, or

indicated prevention program, the age of the child,

and ethnicity or special need. A matrix of these

programs by prevention level and age is available on

the www.strengtheningfamilies.org along with pro-

gram descriptions and links to each of the different

program developer’s web sites.

The United Nations Office of Drugs and

Crime [48] has developed with the first author an

updated search for evidence-based parenting and

family programs worldwide and identified 185

noteworthy programs. A protocol with steps for

culturally adapting these EBPs was published,

Guide to Implementing Family Skills Training

Programmes for Drug Abuse Prevention [48]. This

guide can be found on their web site and summar-

ized in a recent publication by Kumpfer et al. [49].

1. Community Coalition or Environmental Change

Approaches. There has been considerable poli-

tical support and funding for community coali-

tion or partnership approaches resulting in $95

million in funding for the ONDCP Drug-free

Communities grants managed by CSAP. These

grants provide about $125,000 per year for five

years to over 750 communities [2]. Community

coalition approaches typically include imple-

menting a needs assessment and then planning

and implementing multiple prevention strategies

to create a comprehensive, coordinated commu-

nity approach that changes the total community

climate, norms, and implements multiple coor-

dinated prevention strategies. These strategies

can include individual, school, workplace, and

family prevention approaches.

Table 5.2 Average effect sizes for universal school based

and family based prevention programs ([28]; Tobler and

Kumpfer, [47])

Prevention Intervention Approach

Average

Effect Size

Knowledge plus Affective Education 0.05

Affective Education þ 0.04

Life or Social Skills Training þ 0.30

Average Universal Child only Approaches þ 0.10

Parenting Skills Training þ 0.31

Family Skills Training þ 0.82

In home Family Support þ 1.62

Average Mean Family Interventions þ 0.96
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Examples of evidence-based community part-

nership or coalition approaches include the Mid-

western Prevention Program [50] and the Com-

munities That Care (CTC) model [26, 31].

Research on the Communities That Care model

is being conducted on 41 matched communities

in the seven states participating in their federally-

funded Diffusion Consortium Project [51]. This

project seeks to track the natural history of

diffusion of risk- and protection-focused preven-

tion planning and to assess the effectiveness of

the CTC coalition model in reducing risk factors,

increasing protective factors, and youth substance

abuse. The CTC community coalition model is

based on six phases: (1) needs assessment using

standardized CTC school and community leaders

surveys, (2) prioritization of risk and protective

factors for intervention, (3) selection of tested

interventions to address priority risk and protective

factors, (4) implementation of science-based pre-

vention interventions, (5) monitoring changes in

targeted risk and protective factors, and (6) adjust-

ment of interventions as indicated by performance

monitoring data.

Most of the early evaluations of community

coalitions focused primarily on process evaluations

of what coalition characteristics contribute to suc-

cessful implementation. These evaluations found

that community coalitions were effective if they

were organized in communities with a high degree

of community readiness [52], progressed from

planning to implementation within the first two

years [50], implemented proven prevention strate-

gies, and had strong empowering leaders who pro-

mote a shared vision, utilize members talents, and

avoid or resolve conflict [53–55]. An analysis of the

outcome results of a 10% sample of over 250

community coalitions funded by the Center for

Substance Abuse Prevention (CSAP) found the

community coalitions they funded were effective

in reducing alcohol and drug abuse in 8th, 10th

grade boys and adultmales in communities having a

coalition compared to matched communities with-

out coalitions. The surprising effect was that com-

munity coalition efforts were not effective for girls

or women and, in fact, resulted in increases in drug

use in the 8th grade girls [54]. In reality, coalitions

typically focus mainly on implementing environ-

mental policy approaches that impact boys more

than girls, such as their access to tobacco and

alcohol. They often do not include funding for

increasing school and family strengthening

approaches which have more impact on reducing

drug abuse in girls.

5.5.4.1 School climate change strategies

When the comprehensive community change

approach is applied to schools it is called a school

climate change strategy.Theuniquecharacteristic of

this approach is that the prevention interventions

adopted and implemented are only determined after

a comprehensive needs assessment of risk and pro-

tective factors is conducted. Planning task forces

within the schools, composed often of students,

parents, counselors, teachers, and community lea-

ders, use the needs assessment data to develop

a strategic plan to address the most salient needs

after exposure to evidence-based models. A few

untested prevention approaches can be included, but

most of the prevention strategies selected should be

proven prevention models that are adapted to the

local needs. Multiple strategies are often implemen-

ted to address multiple risk and protective factors,

including the most effective social competency pro-

grams, family skills training programs, alcohol pol-

icychanges, awareness campaigns, improvements in

teaching methods to include cooperative learning,

tutoring, in-school suspension, recovery groups for

students returning from treatment, personal growth

classes for high-risk youth [30], and recreation and

competency-building after school activities. Exam-

ples of effective school climate change approaches

includeProjectPATHE[56],anadaptationofPATHE

forhigh riskyouth calledProjectHIPATHE[57] and

theChildDevelopmentProject [58].ThegoalofSafe

and Drug-free Schools and the twenty first century

Schools funded by theDepartment ofEducation is to

modify school climate and to increase the coordina-

tion of community mental health, youth, and family

treatment and prevention services. The State portion

of this fundingwas eliminated in President Obama’s

budget thisyear in favorofagrantcompetitionaftera
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review of the quality of the program by the Rand

Association. Unfortunately, the amount of funding

was cut dramatically.

5.5.4.2 Policy change strategies

As mentioned above, community coalitions gener-

ally are most effective in mobilizing the community

to advocate for changes in community policies and

laws related to age of legal purchase, cost of tobacco

or alcohol, availability, density of outlets, keg regis-

tration, server training, counter-advertising, warn-

ing labels, and other environmental changes [59].

Many of the alcohol misuse interventions are imple-

mented through an overall community coalition

mobilization approach [60]. Some examples of

effective alcohol prevention-focused coalitions

include the Community Trials Project [61] Saving

Lives [62], and Project Northland [63].

Because states have less funding for substance

abuse prevention services, they are turning to

policy change strategies which cost less, and can

generate increased tax dollars. Despite a recent

upswing in the popularity of policy approaches,

only a few policy approaches, such as increasing

the age of purchase and the taxes and cost of

tobacco or alcohol have been found to be effective

in reducing substance use [64]. Attempts to reduce

availability through sting operations to reduce

sales of tobacco or alcohol have not been shown

to reduce adolescent use, although they are effec-

tive in reducing sales to minors. For instance, Anti-

drug community coalitions were mobilized by

CSAP and States to implement the Syar Amend-

ment aimed at reducing access by minors to

tobacco purchases. Sting operations staffed by

coalition youth when added to increased enforce-

ment and limiting licenses resulted in a reduction

in sales to minors from a average across all states

of about 50 to 20% between 1997 and 2000.

However, during this time tobacco use did not

decreased in minors. Teens simply get adults to

purchase for them or steal cigarettes.

Table 5.3 Prevention for FY 2010 and proposed for FY 2011: President Obama’s FY 2011 budget request for drug control

FY 2010

Appropriated

FY 2011 President’s

Budget Request Net Change

Financial Services Appropriations Act

Drug Free Communities Act (DFCA) $95 million $85.5 million $9.5 million

Labor, HHS, Education Appropriations Act

Substance Abuse Prevention and Treatment Block Grant $1.799 billion $1.799 billion No change

Center for Substance Abuse Prevention (CSAP) $202.2 million $223 million þ $20.8 million

Center for Substance Abuse Treatment (CSAT) $454.6 million $486.7 million þ $32.1 million

Nat’l Institute on Drug Abuse (NIDA) $1.060 billion $1.094 billion þ $34 million

Nat’l Institute on Alcohol Abuse and

Alcoholism (NIAAA)

$462.3 million $474.7 million þ $12.4 million

State Grants portion of the SDFSC Program No change

Successful, Safe and Healthy Students $410 million þ $410 million

State, Foreign Operations, and Related Programs

Appropriations Act

State Department’s International Narcotics Control

and Law Enforcement Demand Reduction Program

$14 million $12.5 million $1.5 million

Commerce, Justice, Science and Related Agencies

Appropriations Act

Weed and Seed $20 million $20 million

Byrne Criminal Justice Innovation Program $40 million þ $40 million
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The effects of community-based alcohol preven-

tion policy approaches have been described as

“quite modest,” even though great effort and funds

have been expended on them [65]. Cost-benefit

studies are needed to help communities to under-

stand how much improvement they can expect, in

the light of alternative approaches. Increasing the

cost of alcohol and increasing the legal drinking age

or maintaining it at 21 years appears to be a very

effective approach to reducing consumption among

youth.

5.5.5 College aged youth substance
abuse prevention

In the early 1990s, cohorts averaged greater sub-

stance use with advancing age. That is, substance

use rates were lower among secondary school stu-

dents than college-aged students who were lower

than young adults. By 2006, these trends had

reversed such that young adults (ages 19–28)

reported the lowest use rates (32%), followed by

college students (34%), then 12th grade students

(37%). The reasons for this reversal are not clear,

but if these kinds of trends continue it is clear that

we may be facing another truly generational

increase in substance use in the United States. The

recent National Partnership youth survey that found

large increases in alcohol and drug use in high

school students suggests this increase in substance

use is starting. In terms of college aged youth

specifically, trends in annual illicit college drug use

(excluding marijuana) since 1991 suggest a general

upward trendwith a lowof 12.1% in 1994 and a high

of 18.6% in 2005, with a marginal decrease of�0.1

in 2006, to 18.5% [66]. A pattern of higher rates of

current alcohol use, binge alcohol use, and heavy

alcohol use among full-time college students com-

pared with rates for others aged 18 to 22 has

remained consistent since 2002 [11] Among

full-time college students in 2008, 61.0% were

current drinkers, 40.5% binge drank, and 16.3%

were heavy drinkers. Among those not enrolled full

time in college, these rates were 54.2, 38.1, and

13.0%, respectively. Rates of current alcohol use

and binge use for full-time college students

decreased from 2007, when they were 63.7 and

43.6%, respectively.

The consequences of drinking among college

students are severe. There are nearly 14,00 fatalities

each year, 500,000 injuries and approximately

70,000 cases of sexual assault or date rape for

students 18–24 [62]. Approximately 40% of col-

lege students binge drink, defined as five or more

drinks in a row for men, four for women. In

addition, it is estimated that 25% of college stu-

dents have driven while impaired by alcohol [67].

According to theNational Center onAddiction and

Substance abuse at Columbia University in 2005,

49% of full time college students were binge

drinking or abusing prescription or illegal drugs.

Some colleges foster a culture where drinking is

a rite of passage. Indeed, college campuses where

Greek systems (fraternity and sorority) or sports

teams predominate experience higher rates of

alcohol misuse and associated problems [68].

Wagenaar and Toomey [64] suggested that these

college campuses and their surrounding campus

community encourage excessive drinking with lax

enforcement of minimum age laws for use, buying

or serving alcohol.

Despite the documented risk to self and others,

few prevention strategies aimed at college-age

drinking have been successful [67]. The Depart-

ment of Education’s Fund for the Improvement

of Post-secondary Education (FIPSE) was very

successful in funding drug prevention centers on

college campuses nationwide. Many colleges con-

tinued these prevention centers when the seed fund-

ing ended. The primary prevention approaches

adopted in colleges are: media campaigns, alcohol

and drug policy revisions, early identification and

referrals to counseling. Changing the perception

that most college students are substance users

through published needs assessment surveys is

another effective approach [69].

Little research exists on what prevention strate-

gies work for college students. The NIAAA Task

Force [67] suggests that generalized strategies

effective with adults should work (e.g., increasing

taxes and cost of alcohol, increasing enforcement

and consequences of minimum legal drinking age

laws and driving under the influence, and instituting
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policies and training for servers of alcoholic

beverages). Strategies recommended specific for

college/university students include normative edu-

cation and stress/coping strategies as well as

correcting their false beliefs about the effects of

alcohol and increasing their motivation to reduce

drinking. Combining approaches into a comprehen-

sive campus-wide approach should be more effec-

tive. More information on the NIAAATask Force’s

report can be found at http://www.collegedrinking-

prevention.gov.

5.5.6 Effective prevention strategies for
adults

5.5.6.1 FAS/FDS PREVENTIONFORPREGNANT
WOMEN

Because of the increasing incidence and prevalence

of fetal alcohol and drug syndrome (FAS/FDS),

particularly for American Indian women [70], Con-

gress has earmarked funding in the past fewyears for

effective detection and prevention programs. Little

is known about how to prevent alcohol and drug use

in pregnant women, other than to increase education

and public awareness concerning the negative

effects of substance use on the developing fetus.

Preventing substance use altogether in girls is the

most effective prevention approach, which is dis-

cussed in detail below in a separate section on

Gender Specific Prevention. Most women under-

stand that there can be negative impact on the

development of the baby in utero, but many think

they have to beheavydrinkers or drug users to have a

noticeable negative effect. In fact, you can just be

unlucky and drink on the critical daywhen the effect

of alcohol will have a devastating impact on the

baby. Hence, the best prevention of FAS/FDS is to

avoid all substance use during pregnancy. Chasn-

off [71] reported that since the brain of the fetus is

developing themost in the last trimester,much of the

damage to the prefrontal cortex and other areas of

the brain canbe avoided if themother canbe alcohol,

tobacco and drug free by the last three months. This

is a very hopeful and motivating message for clin-

icians to provide to pregnant addicts.

5.5.6.2 Substance abuse prevention
in workplaces

The worksite is one of the most influential settings

in addition to primary health care settings where

health education can take place and health beha-

viors can be improved [72]. Healthy People 2010

identified two specific goals for increasing health

promotion programs in theworksite setting. Goal 7-

5 is to “Increase the proportion of worksites that

offer a comprehensive employee health promotion

program to their employees”. A target of 75% was

set, and the baseline in 1999 was 33–50% of work-

sites having such programs [73]. Goal 7-6 is to

“Increase the proportion of employees who parti-

cipate in employer-sponsored health promotion

activities [74].” Again the target was 75% and the

baseline in 1999 was 61%. The Healthy People

2010 report noted that the highest risk employees

are least likely to participate in worksite wellness

programs and that many such programs lack com-

prehensive design or sufficient duration.

Workplaces are more focused on secondary

substance abuse prevention rather than primary

prevention. Employee assistance programs (EAPs)

with early identification, screening, and referrals for

treatment are the most popular approaches. Drug

testing upon hire is being required bymany employ-

ers today. Some employers have treatment aftercare

groups, self-help groups, and also provide parent

support or training groups on-site. General health

and wellness employee programs can also be con-

sidered as prevention programs for substance abuse

although they have generally not been evaluated

this way [75].

One recent review of 24 studies on worksite

health behavior interventions showed that only

8% of studies reported any maintenance data [76].

The authors suggested the need for more emphasis

on the representativeness of employees, the setting

of the program, and longer term results. Over 122
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research studies have shown cost effectiveness in

the vast majority of worksite programs [77].

5.5.6.3 Substance abuse prevention in the
elderly

Substance misuse by the elderly is a growing health

concern in the United States. The elderly comprise

about 13% of the U.S. population ([78], p. 280) and

it is estimated that by 2030 this group will nearly

double in size to over 70 million individuals and

will represent 20% of the U. S. population. This

population increase may concomitantly double the

size of the problems with substance abuse among

this group.While there is currently a lowprevalence

of illicit drug use among the elderly, as baby

boomers age we may see a continuation of the

trends reported by SAMHSA of people over 50

entering treatment programs for heroin abuse alone

rose from 7,000 to 27,000 between 1992 and 2002,

people being treated for cocaine addiction increased

from about 3,000 to 13,000 and the percent of older

adults in treatment who abuse opiates, which are

found in many prescription painkillers, increased

from 6.8 to 12% from 1995 to 2002 [79]. While the

rates of abuse of prescription drugs in the elderly is

unknown, we do know that the elderly are more

likely to be prescribed addictive medication for pain

and poor sleep thus making them more likely to

become addicted and increases the potential for

prescription drug interactions.

While prescription drug abuse is rampant and

problematic among the elderly, the most common

drug of choice among the elderly is alcohol. When

examining the overall arrest patterns, 46% of adult

arrests are for drunkenness in contrast to 82% for

senior citizens over 60 years old. There are fewer

heavy drinkers among the elderly (9% versus 26%

for 20 year-olds) but they face increased vulner-

ability to negative side effects (e.g., depression,

sleep problems, cognitive impairment, liver

disease, accidents, and injury) and harmful drug

interactions. Recent data suggests that approxi-

mately 10–15% of those in treatment for alcohol

abuse are elderly who began drinking later in life

and became addicted.

Because seniors seek health care more often, the

most effective prevention approaches for the elderly

focus on training health care professionals to moni-

tor medication misuse and to educate seniors about

alcohol and drug interactions [80, 81]. Interpersonal

communication skills training for the elderly and

listing or bringing in a “brown bag” all drugs

(prescription, over-the-counter, and herbal drugs)

being taken and asking health care professionals

about possible drug interactions is also effec-

tive [82]. Seniors are willing to read extensively

about the relationship between drinking, medica-

tions use and their health and act upon this informa-

tion. Education and counseling have proven to be

the most effective preventive measures for this

population. Prevention approaches should be

tailored to the unique needs, stressors, social, cog-

nitive and physical losses, and delivery systems

typical of seniors [78].

The Michigan Alcohol Screening Test-Geriatric

Version (MAST-G) or Short MAST-G [83] or

CAGE can be administered if alcohol misuse is a

concern. It should be combined with a brief inter-

vention, education, and referral for further assess-

ments and treatment services, such as the Clear

Horizons smoking cessation program adapted for

the elderly and the Community Older Persons

Alcohol (COPA) Program [84].

5.5.7 The need for better dissemination
and adoption of evidence-based
prevention programs

Despite the existence of a number of effective

prevention programs, a gap has existed between

what practitioners are doing and what works

resulting in a need to improve the dissemination

of effective prevention programs [85]. Only about

10% of all substance abuse prevention programs

are research-based and possibly only about 25%

of these are implemented with fidelity. Academi-

cally-based researchers are not trained in
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marketing. They need support by the federal and

state governments in marketing and training.

National and regional conferences have been con-

ducted in the last few years by the Center for

Substance Abuse Prevention, NIDA, NIAAA,

OJJDP, and Department of Education to showcase

their pick of the most effective prevention pro-

grams. CSAP hosted a symposium with written

papers on how to improve dissemination of

evidence-based practices [86].

Major gaps are occurring in the linkage between

product research and product dissemination. In an

ideal world, the proposed flowof research from basic

biomedical research through the five phases of

research to implementation of research-based mod-

els in nationwide prevention and health services

programs [87] would be smooth. This review of the

research and practice literature suggests, unfortu-

nately, that the most commonly-used programs are

synonymous with the most highly commercially

marketed programs. These programs are not the

same as the more effective, research-based

programs. While some very popular prevention pro-

grams are based on similar principles, they are

generally not of equal intensity, donot controlfidelity

as well, or do not have well trained implementers.

The research-based programs with effectiveness

results are generally those developed and tested in

federally-funded Phase III clinical trials generally

by university researchers. Unfortunately, few of

these university researchers have the time or the

knowledge to become commercial marketers to

disseminate their programs. Additional support is

needed by the funding sources to support the

dissemination of research-based approaches. Prac-

titioners also have a responsibility to ask the hard

questions about the effectiveness of the programs

they are planning to implement and not just select

a prevention program because it looks good or

would be fun to implement. Even when health care

practitioners are aware of the most effective pro-

grams, they should not randomly select one of

them. Because there is no one best prevention

approach, a major criterion in improving preven-

tion effectiveness is matching the prevention inter-

vention to the risk characteristics of the proposed

participants.

5.5.7.1 Advocacy for prevention funding and
evidence-based prevention practices

Prevention funding has not increased at the rate of

the increase in drug abuse in youth. See Figure 5.3

below.

In addition, fundingfor prevention has not

increased as much as drug treatment funding and

actually has decreased by 25% in recent years

because of the lack of advocacy by the prevention

field compared to the drug treatment field [2].

Also, most of the 20% of the State Block Grant

substance abuse prevention funds are controlled

$0

$500

$1,000

$1,500

$2,000

$2,500

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
7

P
re

v
e
n

t
o

n
 b

u
d

g
e
t 

($
 M

o
n

s
)

0

10

20

30

40

P
e
rc

e
n

t 
u

s
n

g
 a

n
y
 

c
t 

d
ru

g
  

(1
2
th

 g
ra

d
e
rs

)

Past month prevalence

Prevention budget

Figure 5.3 Prevention budget and prevalence of drug use among 12th graders: 1981 2007.

90 ADDICTIVE DISORDERS AND MEDICINE



by more powerful drug treatment providers, who

also provide drug prevention programs so as to

historically maintain their funding levels. Addi-

tionally the new SPF SIG grants to states mandate

the prevention funds can only be used for pro-

grams targeting youth over 12 years of age. This is

a major problem because one in six “tweens”

under the age of 12 are already using alcohol,

tobacco, and drugs. Youth who already use alco-

hol are less receptive to prevention programs

aimed at all students [88]. Intervening earlier in

elementary school would allow for truly universal

prevention that would also provide support for

high-risk using students.

Prevention providers who have federal funding

were warned inappropriately in the early 1990s that

they could not educate or advocate for substance

abuse prevention, if they received federal funding.

This is not true. What is true is that a prevention

agency cannot use their federal funding to lobby

congressional staff ormembers to vote for a specific

bill. However, they can use other funds to educate

and advocate more generally for the importance of

drug prevention in a comprehensive National Drug

Control Strategy.

5.5.7.2 Funding for substance abuse prevention
and treatment

Efforts by multiple federal agencies to reduce

the supply of drugs into this country through the

massive War on Drugs launched in 1989 with the

new Drug Czar and White House Office of

National Drug Control Policy (ONDCP) appears

to have failed, at least for our nation’s youth. With

high demand in young people, illicit drugs are a

60 billion dollar industry costing this nation over

110 billion yearly. When the alcohol misuse cost of

over $166 billion is added, the total economic cost

of substance abuse is estimated at over 276 billion

yearly by 1995 [1]. Health and mental health

problems related to aggressive, violent, and delin-

quent behaviors are also on the rise and are sig-

nificantly related to substance abuse [11]. The

current “get tough” on drug abusers approach,

which has focused on criminal penalties and incar-

ceration, is not working. The number of people

incarcerated for drug problems has more than

doubled, as has the number of prisons. Funding

for drug treatment and prevention has not kept pace

with the need. While the National Drug Control

Budget rose 57% from $12.2 billion to $19.2

billion between 1994 and 2001, it has decreased

to 15.1 billion in FY 2010 [2]. Prevention and

treatment funding increased only 33% and 44%

respectively. The only funded area to have

a decrease in the FY 2010 budget was prevention

decreasing from 1.8 to 1.6 billion. Hence, only

about 11% of the drug control budget is spent on

prevention. It is very difficult to reduce the demand

for drugs, without increased funding for drug

prevention.

Despite these increases in funding, the “War on

Drugs” has been criticized for its failure to reduce

drug use [89] or produce a consistent and fair legal

policy [90]. Although demand reduction prevention

approaches have been found to be more effective

than supply reduction approaches, the funding for

drug prevention rose only 33%. In comparison, the

funding for international supply reduction

increased 175% [1]. Overall, about 90% of U.S.

funding for the “War on Drugs” goes for supply

reduction including funding for interdiction, crop

eradication, and border patrols. Despite this mas-

sive funding for supply reduction, adolescents

report drugs are as available as in 1989 [10]. What

emerges from this picture is an erosion of funding

for prevention in this nation, which can only lead to

increased substance use in the future.

It is time for health care professionals to become

more vocal and involved in local and national drug

policy making. They should promote increased

prevention funding and support a public health

approach, rather than a criminal justice and inter-

diction approach, to the drug problem.

5.5.7.3 What health care professionals can do to
reduce substance abuse

First and foremost, they need to become better

educated about substance abuse disorders and advo-

cate for prevention and treatment. Because of the
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lack of strong advocacy groups for substance abuse

prevention, prevention specialists and health care

professionals are encouraged to advocate individu-

ally and in mass at the county, state, and national

level. Joining CADCA, the Community Anti-drug

Abuse Coalitions of America, is a good first step.

This national organization in Alexandria, Virginia

coordinates advocacy for substance abuse preven-

tion with e-mail alerts. They also run a training

institute for substance abuse prevention and a

national conference to improve the effectiveness

of community coalitions.

Over 4,000 communities in the United States

have their own community substance abuse preven-

tion coalition. Although funding only began in

1997, over 650 communities currently receive fund-

ing from the White House Office of National Drug

Control Policy’s Drug Free Communities Support

Program administered through the SAMHSACenter

for Substance Abuse Prevention. Because they only

receive about $125,000 per year, these community

coalitions are in need of support from the health care

professionals to serve as advisors, planners, and even

volunteers in implementing needs assessments or

prevention programs. Local prevention providers

should also advocate for more effective, evidence-

basedprevention in theircommunities.Becauseof the

highly publicized lack of effectiveness of the DARE

program,many school boards andmayors are looking

for more effective approaches. Educating mayors,

county commissioners, and state legislatures that

substance abuse prevention programs not only

work in reducing alcohol and drug misuse, but

can substantially reduce crime, violence, delin-

quency, teen pregnancy, school failure, and health

care costs is a role that prevention specialists can

play. In addition these professionals, who often

serve on boards of directors of private, non-profit

agencies serving children and families, can advo-

cate for the implementation of evidence-based

substance abuse prevention practices.
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6.1 OVERVIEW

This chapter emphasizes pragmatic issues of

screening and diagnostic determinations that may

be implemented in a variety of settings where time

is at a premium or contact time may be limited.

Assessment will be used as a generic term to

encompass screening, diagnosis/problem identifi-

cation, and treatment planning. In most settings,

other than clinics or programs specializing in the

treatment of substance use disorders, screening and

some level of problem identification are the only

aspects of assessment undertaken.

The term substance use disorders will be used

here to refer to the definitions of substance

dependence and substance abuse as defined in

the DSM-IV-TR [1]. Biological research and

clinical distinctions between abuse and depen-

dence for a given substance suggest that depen-

dence is distinct from abuse [2].

The premise of this discussion is that abuse to, or

misuse of, substances may be a situational or tran-

sient issue. That is not to say that abuse, or misuse,

may not be harmful or in need of attention, but

recognizes that in general the diagnosis of abuse is

distinct fromdependence.Dependence typicallyhas

a greater scope of involvement and range of con-

sequences [2] and a more chronic course [3,4].

Given the distinctions among excessive use,

abuse and dependence, one of the first decisions

to be made is to determine the purpose of the

screening or further assessment. If the purpose is

to identify those who are using alcohol in excess or

who are using illicit drugs, different screens are

likely to be helpful than if the primary concern is to

identify those with a serious substance use disorder

such as dependence.

Brief interventions that can be implemented in

medical clinics and practices are most likely to be

beneficial to those in the excessive use or abuse

areas. For dependent individuals, brief interven-

tions may be most helpful in increasing motivation

to access formal treatment services. For those

dependent persons receptive to the prospect of

treatment, referral to an appropriate treatment pro-

gram may be the best disposition.
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6.2 SCREENING

A variety of screening instruments are currently

available. Some of the best and shortest screens are

free and not protected by copyright, so they can be

incorporated into any standard information collec-

tion process or management information system.

Longer and proprietary instruments are available,

but most of these do not have great advantage over

the free instruments.

6.2.1 Principles of screening

Screens for substance use disorders should be short

and quickly administered by minimally trained

individuals. Basic screens indicate the level of risk

for a given condition. Some screens target a specific

substance or group of substances while others are

more generic.

Screens are most helpful for application in popu-

lations where substance use disorders are not

already an identified problem. Such populations

include medical patients in clinics, admissions to

medical centers, and persons seeking mental health

services. Various sectors of social services, such as

child protection, parents of children in foster care,

and welfare applicants, are other types of popula-

tions where screens can prove beneficial.

Once substance use disorders are either evident

or suspected for reason, more detailed assessments

are required. Screening for substance use disorders

is redundant at addictions treatment programs, as

the individuals presenting for services have been

screened either formally or informally. Similarly,

persons convicted of driving under the influence

or while impaired are already at risk for substance

dependence or abuse due to their offense.

Interestingly, screening is often confused with

more comprehensive assessment procedures in the

addictions field. The term screening is often used to

refer to part of the intake process at treatment

programs. This is either a misnomer or inappropri-

ate application of instruments. An intake requires

more formal and detailed diagnostic instruments.

At a minimum, a detailed and comprehensive

assessment of problems is required when someone

presents at a treatment program for an assessment.

A number of different, but related screening

instruments will be reviewed here. Similarities for

at least some of the items among the screens will be

noted. In point of fact, it appears that any group of

four to six items covering common issues specific

to substance use disorders are likely to produce

reasonable accuracy in detecting substance depen-

dence [5]. Thus, even if one screen appears to be

better suited to certain applications than another,

the more important issue may be that the screen is

consistently used and acted upon. A less accurate

screen that is always used is likely to yield more

value than an excellent screen that is rarely used.

6.2.2 Recommended screening
instruments

6.2.2.1 UNCOPE

As with any assessment procedure, the objective of

the assessment should drive the selection of instru-

ments and procedures. If the objective is to identify

potentially harmful drinking, the screen should

cover issues of quantity and frequency of consump-

tion and possible consequences already encoun-

tered. If the objective is to identify those with a

likely disorder such as dependence, the effective

screen will focus on those behaviors and events

likely to indicate the condition in question.

Screens for substance use disorders tend to fall

into one of three categories: screens for alcohol

disorders, drug disorders, or both. Many common

screens are substance or substance group specific.

A number of instruments used as screens are overly

long and more closely resemble an initial assess-

ment of problems. In general, a screen of no more

than six items is required for screening for sub-

stance use disorders. Some have even suggested as

few as two [6] but such brief instruments are not

recommended, as will be seen shortly. If the screen

is to encompass potentially excessive or harmful
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use as well as a formal substance use disorder, no

more than 10–12 questions should suffice.

One of the more universal screens is the

UNCOPE, which can be used as a generic screen

for both alcohol and drugs orworded for a substance

specific application. It has the additional advantage

of being validated on both adults [5,7] and adoles-

cents [8]. The concepts and generic wording of the

UNCOPE are as follows:

U – unplanned use: Have you spent more time

drinking or using than you intended?

N – neglect of responsibilities: Have you ever

neglected some of your usual responsibilities

because of using alcohol or drugs?

C – desire to cut down on use: Have you felt you

wanted or needed to cut down on your drink-

ing or drug use?

O – objections by others to use: Has anyone

objected to your drinking or drug use?

P – preoccupation: Have you found yourself

thinking a lot about drinking or using?

E – use to relieve emotional distress: Have you

ever used alcohol or drugs to relieve emo-

tional discomfort, such as sadness, anger, or

boredom?

TheUNCOPE lends itself to modest variations in

wording for specific screening purposes. For exam-

ple, the questions can be restricted to current issues

by adding a timeframe to the questions, such as

“Have you spent more time drinking or using than

you intended in the past 12 months?” Such time

specifications avoid positive findings for past but

not current problems. In the application for the

ADAM (Arrestee Drug Abuse Monitoring) system

funded by the ONDCP (Office of National Drug

Control Policy), the UNCOPE is asked once with

wording specifically about alcohol and the second

time about illicit drugs.

Most of the knownvalidation of theUNCOPEhas

focused on correctional and juvenile justice-related

populations, which are noted for caution and sus-

piciousness. It seems likely that the screen would

be at least as effective with less guarded popula-

tions such as medical patients. The validation

findings indicated that the UNCOPE is equally

effective with both males and females. Among the

minority populations, the screen seems adequate for

African Americans, Hispanics/Latinos, and Native

Americans.

Another advantage of the UNCOPE is that,

although brief, it has sufficient length to adjust the

cut-scores for identifying risk so as to account for

differential concerns on the rate of false-positive

and false-negative findings. Using three or more

positive findings as the indication for dependence

risk tends to produce a balance between these two

types of error with both sensitivity and specificity

of approximately 85%. Raising the threshold to

four or more positive responses for targeting risk

for dependencewill cause the screen tomiss a larger

proportion of true-positive cases, but will drive the

false-positive rate to near zero. Conversely, low-

ering the threshold to two or more will yield more

false-positives, but will minimize false-negative

findings. Such adjustments can be made depending

on the importance one places on the type of errors to

be minimized.

Simple scoring options or more involved algo-

rithms can be used to indicate different levels of

concern or probability of dependence versus

abuse. Two of the UNCOPE items (N and O)

relate to the DSM-IV-TR criteria for substance

abuse. By definition, persons who endorse

both of these items would appear to meet the

diagnostic criteria for abuse. The items “C” and

“U” correspond to two of the criteria for depen-

dence. Individuals who are positive for depen-

dence on a given substance also tend to be

positive for the majority of the abuse criteria as

well [2]. Thus, an individual positive for all of the

first four items on the UNCOPE is highly likely

to meet dependence criteria. The “P” and “E”

items are not directly related to substance depen-

dence, although preoccupation is infrequently

endorsed in the absence of dependence. Use

related to emotional distress is frequently asso-

ciated with abuse.
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6.2.2.2 CAGE and CAGE-AID

The CAGE is the oldest and arguably most widely

used screen in medical and social service set-

tings [9,10]. This instrument is also frequently

recommended by federal agencies. The constructs

and wording of the CAGE are as follows:

C – desire to cut down use: “Have you ever

thought you should cut down on your

drinking?”

A – annoyed by others objections: “Have you

ever felt annoyed by others’ criticism of your

drinking?”

G – guilty about use: “Have you ever felt guilty

about your drinking?”

E – having an “eye opener” to relieve with-

drawal: “Have you ever had a drink first thing

in the morning to steady your nerves or to get

rid of a hangover?”

The CAGE-AID involves adding “or drug use” to

the first three items and “or using drugs” to the

fourth item. This strategy attempts to use the CAGE

as amore universal screen to detect both alcohol and

other drug use disorders.

A substantial number of studies have shown the

CAGE to be an adequate screen for routine screen-

ing, especially in medical settings; however, some

studies have indicated that it is not as accurate as

other brief screens [11]. The CAGE has been found

not to be as sensitive in detecting alcohol depen-

dence among women and some ethnic groups [12].

Conceptually the CAGE has several weaknesses

as a screen. The “A” and “G” items are highly

subjective. Whether one is annoyed or not is not

as concrete, observable, or important as whether

others actually have objected. Likewise, whether or

not one feels guilt is more nebulous than whether

one has neglected responsibilities. Another weak-

ness is that the eye opener (E) tends to occur later in

the progression of alcohol dependence. Ideally, a

screen should address those indications that occur

earlier as dependence develops.

Several other brief scales have been developed in

the attempt to improve on the performance of the

CAGE. Two of these, TWEAK and RAPS, essen-

tially build on the CAGE in that many of the items

are similar to the CAGE items.

6.2.2.3 TWEAK

The TWEAK [13] was developed to identify risky

drinking during pregnancy. The TWEAKuses simi-

lar wording for the C, A, and E items of the CAGE

for its items: W (Have close friends worried or

complained about your drinking in the past year?);

E (Do you sometimes take a drink in the morning

when you first get up?); and K (Do you sometimes

feel the need to cut down on your drinking?). The

“T” items refers to tolerance (How many drinks

can you hold?). The “A” on the TWEAK refers to

amnesia (Has a friend or family member ever told

you about things you said or did while you were

drinking that you could not remember?).

The suggested scoring for the TWEAK gives

two points for each of the first two items and one

for each of the other three. A score of two or more is

considered to place an individual at risk for a

problem related to alcohol.

6.2.2.4 RAPS

The RAPS (Rapid Alcohol Problems Screen) was

developed to address the problems with the CAGE,

AUDIT, and TWEAK associated with differential

performance among ethnic groups, especially Afri-

can American women [14]. Unlike the other

screens, its name does not reflect an acronym for

the content of the items. The five items of the RAPS

are as follows:

Do you sometimes take a drink in the morning

when you first get up?

During the past year, has a friend or family

member ever told you about things you said

or did while you were drinking that you could

not remember?

102 ASSESSMENT AND DIAGNOSIS



During the past year, have you had a feeling of

guilt or remorse after drinking?

During the past year have you failed to do what

was normally expected of you because of

drinking?

During the past year, have you lost friends or

girlfriends or boyfriends because of drinking?

Only the last two items are substantially different

from items in the CAGE or TWEAK. The first and

third items are similar to the “E” and “G” items of

the CAGE. The second item is similar to the “A”

item of the TWEAK. Only the last item is not

common to one or more of the other three screens

(CAGE, TWEAK, and UNCOPE).

The scoring of the RAPS considers any positive

answer to be an indication of likely problems. Such

a low threshold may be appropriate for identifying

possible misuse of alcohol in addition to addiction,

but one would expect a high level of false-positive

findings for alcohol dependence, especially among

males.

6.2.2.5 AUDIT

The AUDIT (Alcohol Use Disorders Identification

Test) was developed at the request of the World

HealthOrganization for a screen to detect persons at

risk for developing alcohol-related problems [15].

TheAUDIT begins with three questions concerning

frequency and quantity of alcohol consumption

plus seven items similar to those of the previously

discussed screens. All the items are scored on a five

point scale from zero to four, yielding a score from

0 to 40. Two items, one for experiencing and injury

to self or others as a result of drinking and the other

concerning suggestions by others that the respon-

dent cut down, do not have values of one or three.

They are scored as zero if the event did not occur,

two if the event occurred in the past, and four if they

occurred during the past year.

A score of eight or greater is considered to

suggest hazardous or harmful alcohol consump-

tion. Thus, the AUDIT is not focused primarily on

identifying an alcohol use disorder, especially

dependence, as are other screens such as the CAGE

and UNCOPE.

The AUDIT screen can be formatted to fit on a

single page so that it can be answered and scored

easily. Its length and variation in the item responses

make it a bit less user friendly for applications in

time-limited situations.

6.2.3 Screen selection

Avariety of other screens have been developed but

most simply incorporate content of the items noted

in the screens discussed. As noted previously, any

short list of questions that covers the type of content

noted is likely to serve as a reasonable screen. The

selection of a validated screen or tailoring of screen-

ing items should be based on what works best in a

given setting.

Most of the screens described can be adapted in

terms of the timeframe of interest. For example, the

UNCOPE, CAGE, TWEAK, and RAPS can all be

referenced as to whether the events or experiences

covered have occurred within a given period, such

as the previous 12 months. The time of interest is

better referred to in terms of number of months

rather than “the past year” because when the screen

is conducted late in the calendar year, respondents

may interpret the questing as the time since

1 January and omit occurrences during the holidays

of November and December.

Regardless of the screen selected, monitoring the

performance of the screen should be a standard

procedure, so as to understand the sensitivity and

specificity of the screen in thepopulationonwhich it

is used. Just because a set of itemshas beenvalidated

in a research study does not guarantee that it will

perform well in every conceivable situation or set-

ting. Ongoing monitoring of screen performance is

theonlyway toverify the functionality of the screen.

6.2.4 Screens not recommended

Some commonly used screens, even those fre-

quently recommended, should not be used due to
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serious deficiencies and/or issues of length. As can

be seen from the recommended screens, no more

than 10 items are required for reasonable screening.

Longer screens tend to be awaste of time. In point of

fact, screens with more than 10 items may be less

accurate [5].

The most prominent of the screens that are not

recommended is the MAST (Michigan Alcoholism

Screening Test), initially developed by Selzer [16]

as a 25 item screen and later adapted to a 10 item

instrument (Brief-MAST). Both versions of the

MAST have serious issues limiting the utility as

a screen.

The MAST begins by asking, “Do you feel you

are a normal drinker?” This is tantamount to asking

the respondent for a self-diagnosis, and likely to

increase defensiveness. Many people suffering

from a substance use disorder will answer factual

and concrete questions about events and behaviors

because they do not consider the events to be of

importance. The best example of this was the

response, “Heck, I told you I was married,” when

an alcohol dependent man was asked whether

anyone had objected to his drinking. Beginning

with a value laden and subjective question such as

whether one is a “normal” drinker is unwise.

Perhaps the greatest problem with the MAST is

that it focuses on extreme and late stage problems,

such as delirium tremens, being hospitalized

because of one’s drinking, or having sought help

about drinking. These are not typically early indi-

cations of a problem. For a screen to be effective in

detecting early indications of a substance use dis-

order, it should emphasize those indications that

occur at the earliest stages of the illness.

Another problem with the MAST is the question

about attending a meeting of Alcoholics Anon-

ymous. Social work graduates at many universities

will score five points on this item because attending

an openAAmeeting is part of required coursework.

Theitemdoesnotaskwhethertheindividualattended

anAAmeeting due to concerns about his or her own

drinking, so some concerned persons attending an

open meeting might also score on this item.

Finally, those without a substance use disorder

tend to view the MASTas offensive and bombastic.

Use of the MAST as an anonymous screen in a

medical setting resulted in high rates of incomplete

forms and numerous negative comments. A screen

should be brief and not viewed as offensive by the

respondents regardless of whether or not they are

positive for the condition in question.

The DAST (Drug Abuse Screening Test) is a

28 item “yes–no” screen for drug-related problems.

It is not recommended for routine screening due to

its length.

6.3 DIAGNOSTIC DETERMINATIONS

The limitation of screens is that they are designed

only to indicate a level of risk. They are not

designed to provide definitive support for a profes-

sional to make a diagnosis. The value of a screen in

many settings is in eliminating the condition in

question from further consideration. Ruling out an

unlikely problem may be as helpful as alerting

professionals of possible problems.

Instruments for making an initial diagnostic

determination are by necessity more comprehen-

sive and more time consuming than a screen.

Formal diagnostic assessment instruments will

typically require about 30–45minutes of interview-

ing time to appropriately cover the specific events

and behaviors required to definitively document the

diagnostic indications for alcohol and other drug

use disorders. Such time commitments are not

likely to be practical for routine use inmostmedical

settings. Structured diagnostic instruments, such as

those described here, can be administered by any

staff person properly trained in the use of the tool.

However, most physicians who are not experts in

addiction are not likely to be sufficiently familiar

with the diagnostic criteria of the DSM-IV-TR to

make the diagnosis.

It should always be kept in mind that it is the

professional with the appropriate expertise that

determines the diagnosis based on all available

information (e.g., test results, patient history, col-

lateral informants, andobservations).No instrument
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or tool “makes a diagnosis,” and any instrument or

computer program that produces a diagnostic state-

ment should be avoidedor at least usedwith caution.

This canbeparticularlyproblematicwithautomated

systems. Such instruments and the algorithms that

drive the output are only as accurate as the data

entered and the decision rules programmed in the

software. Such programs are best if they simply

present the findings of fact and allow the clinician

withaccess toall information–andnot justwhatwas

fed into the program – to make the determination

of whether a given individual does or does not

meet diagnostic criteria for the condition in ques-

tion. This allows the clinician to take into account

indications of falsification of information as well as

other history and family input. Validity scales on an

instrument are no guarantee of accurate output.

6.3.1 Diagnostic instruments

A variety of structured interviews has been devel-

oped to appropriately explore the events and beha-

viors that cover the four criteria of substance

abuse and the seven criteria of substance depen-

dence. Some of these instruments, such as the

Structured Clinical Interview for DSM-III-R Dis-

sociative Disorders (SCID) [17], were designed

primarily as research tools and are too time con-

suming tobeconsidered for routineclinicalpractice.

Among the more commonly used diagnostic

instruments for adults are the GAIN, SUDDS-IV,

and CAAPE. The GAIN (Global Assessment of

Individual Needs) is actually a family of instru-

ments designed to document diagnoses in the con-

text of a psychosocial interview [18]. Some of the

shorter versions of the GAIN can be used more

as screening tools or components extracted to

develop diagnostically-related documentation. The

SUDDS-IV (Substance Use Disorder Diagnostic

Schedule-IV) is one of the older and most widely

used instruments for detailed documentation of

substance use disorders [2,19]. The SUDDS-IV has

one interesting advantage in that it can be used to

document the age of onset for each problem indica-

tion by substance. This can be helpful for motiva-

tional enhancement. The CAAPE (Comprehensive

Addiction And Psychological Evaluation) covers

similar content for substance use disorders as the

other instruments but also covers a number of Axis I

and II psychiatric conditions [20]. A number of

other similar structured interviews and question-

naires for providing diagnostic indications are

available; references and descriptions can be

located at http://www.niaaa.nih.gov/publications.

However, as noted previously, such instruments are

likely to be too time consuming for routine use in

busy medical settings.

In most medical settings, the more logical

approach to addressing substance use disorders is

to routinely screen for such conditions and then take

action for those identified as being at risk. Such

action may involve monitoring or brief interven-

tions in the medical practice or referral for an

assessment by a professional or program specializ-

ing in addictions.

6.4 SUMMARY

Routinescreeningsusingfour tosixquestionsareeasy

and practical to apply invirtually allmedical settings,

such as physician offices, ambulatory clinics, emer-

gencyrooms,andhospitaladmissions.Theprevalence

of alcohol and other drug use disorders are among the

most prevalent conditions encountered in manymed-

ical settings, making such screening a high priority.

In most medical settings, a brief intervention can

be used to either resolve issues of excessive use

or more clearly identify a condition requiring spe-

cialized services. For those patients whose use of

alcohol appears excessive, a brief intervention

involving strategies for lowering consumption may

be effective. In those cases where the indications

for substance dependence are great or where the

brief intervention is not sufficient, a referral for

specialized assessment and care may be the first

choice.
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Clinical pharmacology of addicting drugs
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7.1 OVERVIEW

The disorder of addiction is produced by inter-

actions among individual biological organisms

(people), specific pharmacological agents (drugs)

and the social, cultural, historic, and geographic

milieu (environment) [1]. Studying drugs’ prop-

erties in the body and their biological effects is

essential for designing optimal dosing regimens

to reduce the risk of addiction and developing

effective therapies to treat addiction. Addiction

pharmacokinetics and pharmacodynamics (PK/

PD) is a novel discipline to help understand

how a drug’s specific PK/PD properties contri-

bute to developing or treating of addictive

disorders.

7.2 BASIC CONCEPTS OF PK/PD

7.2.1 Pharmacokinetics –
concentration vs. time

The term pharmacokinetics (PK) was first intro-

duced by F.H. Dost in 1953 [2]. Literally, it refers to

the application of kinetics to pharmakon (the Greek

word for drugs). Hence, it is a study of the change of

drugs over time in the body. It studies what the body

does to drugs and often describes the concentra-

tion–time course of drugs and metabolites in dif-

ferent bodily fluids (e.g., plasma). PK is commonly

divided into several areas, including the extent and

rate of drug absorption, distribution, metabolism,

and excretion. This is often referred to as theADME

scheme.

Absorption is the process by which drug mole-

cules reach the systemic circulation. In general,

before a drugmolecule can exert a pharmacological

effect in tissues, it needs to pass through various

physiologic barriers (e.g., intestinal wall and hepa-

tic metabolism) before reaching the vascular

system. Bioavailability (F) is the fraction of the

administered dose that reaches the systemic circu-

lation, and quantifies the extent of drug absorption.

Commonly, the rate of absorption can be described

as either first order (with absorption rate constant

ka) or zero order (with absorption rate R0). The rate

and extent of absorption are also frequently char-

acterized by the time of the maximum concentra-

tion (tmax) or its magnitude (Cmax).
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Distribution is the dispersion of drug molecules

from the bloodstream into various tissues and

organs. Volume of distribution (Vd) is commonly

used to describe the extent of distribution. It is a

hypothetical volume which relates the amount of

drug in the body to its plasma concentration.

Drug binding to plasma proteins and binding to

various tissues are the two primary factors deter-

mining the extent of distribution. Biophase

distribution refers the process of carrying drug to

its active site (also called effect site), most often

via the bloodstream. This can be a serious problem

for some drugs at barriers such as the blood–brain

barrier.

Metabolism and excretion are the processes of

drug elimination. Metabolism is the biotransforma-

tion process that converts the drug molecule to its

metabolites. Metabolites and parent drugs may or

may not have the same pharmacological effects.

When metabolites are pharmacologically inert,

metabolism deactivates the administered drug.

Most small molecule drugs are metabolized by the

redox cytochrome P450 enzymes in the liver.

Excretion is the process of removing parent drugs

and their metabolites from the body. It occurs

primarily through the kidney (urine), biliary tract

(feces), lung (respiration) or skin (sweat). Clear-

ance (CL) is commonly used to quantify the extent

of drug elimination. It is defined as the volume of

plasma cleared of the drug per time unit. Half-life

(T1/2) is also widely used to describe the drug

elimination rate for those drugs with first order

elimination. It refers to the time taken for the drug

concentration in the plasma to decline by 50%. It is

a secondary PK parameter and depends on clear-

ance and volume of distribution.

7.2.2 Pharmacodynamics – effect vs.
concentration

Pharmacodynamics (PD) is the science of drug

action on the body and the relationship between

drug concentration and effect [3]. It details what the

drug does to the body and characterizes the intensity

of desired or undesired effects resulting from cer-

tain drug concentrations at effect sites. A drug effect

can be defined as any drug-induced change in a

physiological parameter when compared to the

respective pre-dose or baseline value. Baseline

values do not necessarily have to be constant and

can change, for example, as a function of time of

day or of food intake. PD is very important because

the change in drug effect is usually not proportional

to the change in drug concentration.

At the most fundamental level, the actions of

most drugs are produced by mechanisms whereby

drugs interact with specific receptive target mole-

cules or “receptors” (in general we can call all target

molecules “receptors”). There are four types of

target molecule for drug binding: receptors, which

are usually proteinmolecules on cellmembranes, in

the cytoplasm, or in the nucleus or other organelles;

enzymes, which may be located intra- or extracel-

lularly; ion channels, in cell membranes or orga-

nelles; and transport proteins, also in the cell

membrane. Following target attachment but pre-

ceding the response, there is an ensuing linkage

mechanism or transduction pathway, leading to a

time lag for the response. The duration of the time

lag depends on the nature of the transduction path-

way; it varyies from milliseconds to hours.

The parameters which characterize the drug

receptor–response relationship include affinity,

efficacy, potency and sensitivity. Affinity describes

the attraction between a drug and a “receptor” and is

commonly represented as the reciprocal of the

dissociation constant of the ligand “receptor” com-

plex. Efficacy quantifies the maximal response that

a drug is able to induce. Potency refers to the

amount of drug required to elicit a given level of

response. Sensitivity is indicated by the steepness of

the change of response versus concentration and

commonly determines drug selectivity in vivo.

Combining the PK/PD parameters enable clinical

drug action prediction for a given dosing regimen

(Figure 7.1).

7.2.3 PK/PD modeling

Modeling in the PK/PD field uses mathematical

functions to describe changes in drug concentration

and changes in drug effects. PK modeling usually
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describes drug plasma concentration (C) as a math-

ematical function of time (t):

C ¼ f1ðt; u1Þ

where u1 is the set of PK parameters (e.g., for

absorption, distribution, metabolism, and elimina-

tion). Currently used PK models can be distin-

guished as compartmental, physiological and

statistical. Compartmental models are most fre-

quently preferred, because they provide a contin-

uous concentration–time profile and they permit

easy implementation of the popular effect compart-

ment concept. Compartmental models assume

immediate distribution in the same compartment,

a first order elimination process, and linear PK. For

example, Figure 7.2 shows a scheme of a classical

one-compartmental PK model through oral admin-

istration, in which F and ka are the PK parameters

for absorption extent and absorption rate, Vd is the

PK distribution parameter,CL is the PKelimination

parameter. The concentration (C) can be character-

ized by a bi-exponential closed form equation

against time (t):

C ¼ F �Dose � ka
Vd � ðka�CL=VdÞ ðe

CL=Vd � t�e ka � tÞ:

PD modeling describes drug effect (E) as a

mathematical function of drug concentration (C):

E ¼ f2ðC; u2Þ
where u2 is the set of PD parameters (e.g., efficacy,

potency, sensitivity). Ideally, concentrations should

be measured at the effect site (biophase), where the

interaction with the respective biological receptor

system takes place. However, in most cases it is

impractical to measure the effect site drug concentra-

tion. Thus, plasma drug concentrations are frequently

usedtoestablish these relationshipsunder theassump-

tion that the unbound (free) drug concentration in

plasma reflects the unbound concentration at the

effect site at steady-state condition. The most com-

monly used PD model is the sigmoid Emax model:

E ¼ Emax � Cn

ECn
50 þCn

;

with Emax reflecting drug efficacy, the reciprocal of

EC50 reflecting drug potency, andHill factor n reflect-

ing drug sensitivity.

PK/PD modeling links the change in concentra-

tion over time as assessed by PK to the intensity of

the observed response, regarding to a certain con-

centration at the effect site, as quantified by PD.

Thus, it allows descriptions of the complete time

course (e.g., onset, magnitude, duration) of the

Figure 7.1 Scheme of the drug response process in the body

Ab CD

Vd

CLka

F

Figure 7.2 Scheme of a one compartmental PK model

through drug (D) oral administration. ka is the absorption

rate constant. F is the bioavailability. Vd is the volume of

distribution. CL is the clearance
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effects in response to a dosage regimen:

E ¼ f2ðC; u2Þ ¼ f2ðf1ðt; u1Þ; u2Þ ¼ f ðt; uÞ

where f ¼ ðf1; f2Þis the combination of PK func-

tions and PD function and u ¼ ðu1; u2Þ is the set

of combined PK/PD parameters. This approach

has proven to be effective in explaining the drug–

response relatioship, and to help dose optimization

to improve drug efficiencies and reduce the risk of

undesired effects (Figure 7.3) [4,5].

There are four basic attributes to characterize

integrated PK/PD models (Figure 7.4): (1) the link

between plasma concentration and the pharmaco-

logical responsemechanism for the observed effect:

direct vs. indirect link; (2) the responsemechanism

that mediates the observed effect: direct vs. indirect

response; (3) the information used to establish the

Figure 7.3 Interrelationship among PK, PD and PK/PD modeling

Direct Response
vs.

Indirect Response

Attributes of PK/PD models to be considered
during model selection

Direct Link
vs.

Indirect Link

Time invariant
vs.

Time variant

Hard Link
vs.

Soft Link

Dose-concentration-effect relationship
to be modeled

Selected PK/PD-approach

Figure 7.4 Four basic attributes of PK/PDmodels to be considered during the selection of an appropriatemodeling approach
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link between plasma concentration and observed

effect: hard vs. soft link; and (4) the time depen-

dency of the involved pharmacodynamic para-

meters: time variant vs. time invariant [6].

An indirect link employs a hypothetical “effect

compartment” to represent the effect site, which

helps to explain the time dissociation between the

plasma concentration and the biological response

with a first order distributional delay. The effect is

then a function of the concentration at the effect

site. The effect compartment receives only a neg-

ligible mass of drug. Therefore, the time depen-

dent aspects of the equilibrium between plasma

concentration and the concentration at the effect

site are only characterized by the effect compart-

ment first order elimination rate constant (ke0),

which describes the disappearance of the drug

from the effect compartment [7]. An indirect

response characterizes the temporal dissociation

between the plasma concentration and the biolo-

gical response by describing the observed effects

as a secondary result from a previous, time-con-

suming synthesis or degradation of an endogenous

substance. Soft link models typically use both

measured concentrations and effect-data sets to

define the link function between PK and PD. Thus,

the flow of used information is bidirectional. In

contrast to the soft link approach, hard link models

use a unidirectional flow of information, in which

the PK data and additional information regarding

the mechanisms involved (e.g., in vitro receptor

binding affinities) are used during the model devel-

opment to predict the effect time course. Time

variant models describe the effect regarding to

drug concentrations as a function of exposure time.

Therefore, the PD “parameters” (e.g., Emax and

EC50) mentioned previously may not stay constant

over time. Tolerance and sensitization are common

examples of time variant responses. In most cases,

PK/PD models for addictive substances will

involve indirect link, indirect response, and time

variant structures (Figure 7.5).

7.2.4 Population PK/PD vs. personalized
medicine

Population PK/PD was first introduced by Lewis

Sheiner, the pioneer in pharmacometrics, in the

1970s [8–10] and has grown in significance since

that time [11–15]. It can be defined as the study of

the sources and correlates of variability in drug

concentrations and drug effects among individuals

who represent the target population that ultimately

receive relevant doses of a drug of interest [16].

Certain patient demographical, pathophysiological,

Figure 7.5 A PK/PDmodel example for most addictive substances that involves an indirect link, an indirect response, and a

time variant procedure. PK is the arbitrarily chosen one compartment model through i.v. administration. Ce is the drug

concentration at the hypothetical effect compartment. Indirect modulation of the response is modeled by stimulating or

inhibiting: (a) the production process (zero order production rate constant kin) or (b) the degradation process (first order

degradation rate constant kout)
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and therapeutical features, such as race, body

weight, gender, age, disease status, genetic poly-

morphisms, excretory and metabolic functions, and

the presence of other therapies, can regularly alter

drug–response relationships. Population PK/PD

uses nonlinear mixed effect modeling (NONMEM)

to identify the population mean PK/PD parameters,

as well as the measurable pathophysiological fac-

tors that cause changes in the drug–response rela-

tionship [14]. For example, the following scheme

shows a classical population PK/PD model with

additive error terms:

PK : Ci;t ¼ f1ðt; u1iÞþ e1i ;t

with:

e1i ;t�iid Nð0;s2
1Þ

u1i ¼ u1 þh1i
or u1i ¼ g1ðx1iÞþh1i

h1i
�iid Nð0;v2

1Þ& h1i
and e1i;t are independent

PD : Ei;t ¼ f2ðCi;t; u2iÞþ e2i;t

with:

e2i;t �iid Nð0;s2
2Þ

u2i ¼ u2 þh2i
or u2i ¼ g2ðx2iÞþh2i

h2i
�iid Nð0;v2

2Þ& h2i
and e2i ;t are independent

whereCi,t andEi,t are the PK/PDdependent variables

(concentration/effect atgiven timepoint t) for subject

i; u ¼ ðu1; u2Þ are the populationmean PK/PD para-

meters; Xi ¼ ðX1i ; X2iÞ are pathophysiological fac-
tors of subject i (covariates: e.g., race, body weight,

age, gender, genetic polymorphisms, the presence of

other therapies) that highly correlate to some of the

PK/PD parameters in the set ui ¼ ðu1i ; u2iÞ;
v ¼ ðv1;v2Þare thebetween-subjectvariations; and
s ¼ ðs1;s2Þ are the within-subject variations.

Therefore, an individual drug treatment will surely

be more efficient based on these pathophysiological

factors, which can cause a clinically significant shift

in the drug-response profile.

7.3 PK/PD FACTORS FOR DRUGS OF ADDICTION

7.3.1 Biophase distribution and the
blood–brain barrier

Drugs of addiction must pass the blood–brain bar-

rier (BBB) or the blood–spinal cord barrier to reach

their targets and induce their pharmacological

effects. Because of the special properties of BBB,

the effect site kinetics of these drugs is often sub-

stantially different from plasma PK.

PaulEhrlich andEdwinGoldmannfirst described

the existence of a permeability barrier between the

blood and the brain by the injection of a vital dye

into the bloodstream or the cerebrospinal fluid

(CSF) in the early twentieth century [17]. The BBB

is primarily formed by the brain capillary endothe-

lial cells with the presence of continuous tight

junctions that seal together the margins of these

cells [18]. It is a multiple regulatory brain unit with

functions including: (1) providing a selective mole-

cular sieve to maintain homeostasis in the brain;

(2) serving as an active pump to take up essential

substances like glucose and amino acids into the

brain; and (3) working as a metabolic barrier to

modify substances before entering the brain or to

eliminate unwanted waste products [17].

P-gp (phosphorylated glycoprotein), a 170-kDa

member of the ATP-binding cassette (ABC) super-

family of membrane transporters, is an important

efflux transporter at the luminal side of the BBB. Its

function is to prevent exogenous compounds from

entering the brain and to excrete metabolites and

transport hormones out from the brain. Many drugs

of addiction, for example, fentanyl, morphine,

methadone, buprenorphine, loperamide, are sub-

strates of P-gp [19–23].

In the analysis of the PK/PD correlation for

addictive substances, biophase distribution kinetics

is very important since BBB transport and brain

distribution are often neither instantaneous nor

complete. Microdialysis has shown its promising

applications in the direct brain drug concentration

sampling. An indirect link with a hypothetical
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“effect compartment” helps to associate the plasma

drug concentration to its effect in the central

nervous system (CNS). Changes in BBB and P-gp

expression/function caused by aging, disease, and

drug applications can result in a shift in PK/PD

correlations in the same subject, while differences

in the BBB and P-gp expression/function in the

population help to explain variations in PK/PD

correlations among individuals [24–26].

7.3.2 Drug interactions

Potential drug–drug and food–drug interactions are

common concerns in the drug addiction population,

since this population is highly associated with

increased incidence of cancer, HIV infections, and

alcoholism. In this special population, drug inter-

actions among drugs of addiction and anticancer

drugs, antiretroviral agents or alcohol may cause

serious clinical problems. Moreover, most opioid

addiction treatments involve an interaction between

the treatment drugs and addictive substances. Drug

interaction is a typical PK/PD topic in which one

substance affects the exposure or/and effect of

another. These interactions can be predominantly

of PK or PD or both in origin.

PK drug interactions result in changes in sys-

temic or/and biophase drug concentrations. Inter-

actions can occur in every phase of ADME, mainly

by affecting intercompartmental transports, drug

metabolisms, and protein bindings. For example,

interactions between benzodiazepines and alcohol

commonly occur at both the absorption and meta-

bolism levels [27]. From a nutritional perspective,

grapefruit juice has similarly been associated with

increased absorption of CYP450 3A4 substrates

(e.g., clozapine, alprazolam, and midazomam) by

increasing their bioavailability [28,29]. Oral con-

traceptive pills have been shown to reduce the

clearance of alprazolam, which may lead to

increased plasma levels and accumulation of this

drug [30]. Use of CNS-penetrating anticancer

agents (e.g., quinidine and doxorubicin) also raised

concerns regarding the biophase exposures of P-gp

ligands (e.g., fentanyl, loperamide, methadone, and

morphine) [31,32]. CNS depressants (e.g., pheno-

barbital and carbamazepine), anti-HIVagents (e.g.,

nevirapine and ritonavir), and rifampicin are

CYP450 3A4 inducers; concerns that their use

may decrease systemic exposure of drugs metabo-

lized by this pathway (e.g., methadone and alfen-

tanil) exist [31,33]. At the excretion level, opioids

have been shown to have diuretic effects;

hence, multiple drug interactions are theoretically

possible [34]. Phenytoin was reported to induce

production of a1-acid glycoprotein, thereby raising
the possibility of increased protein binding to

methadone or fentanyl analogues, with subsequent

spontaneous withdrawal due to decreases of free

drugs [31].

PD drug interactions can have additive, synergis-

tic or antagonistic effects. Interactions can occur at

the same or different physiological systems. Syner-

gistic PD interactions have been observed between

propofol and alfentanil with EC50 of alfentanil

decreasing (i.e., increased potency) after propofol

dosing [35]. Antagonistic PD interactions resulting

in proportionally reduced sedative potency of mid-

azolam with steady state levels of flumazenil were

seen [36]. Co-administration of an ultra-low dose of

the m-opioid receptor antagonists, naloxone or nal-
trexone, with opioids has been shown to enhance

opioid antinociception and suppress tolerance and

dependence [37–40].

7.3.3 Tolerance and dependence

Drug tolerance and physical dependence are the

hallmarks of addiction. Drug tolerance is described

by a decreased effectwith continuous/repeated drug

exposure, such that a higher dose is required sub-

sequently to maintain an equivalent effect. Drug

dependence is described as a state in which a

continuous drug presence is required to maintain

the normal physiological or behavioral processes.

Withdrawal symptoms and sensitization rebound

characterize dependence in the cessation of the drug

use. The potential for physical dependence can be

generally thought of as the opposite effect produced

by drug withdrawal (Figure 7.6).

As shown in Figure 7.6, drug tolerance and

dependence are classical PK/PD topics character-
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ized by a time variant dose–response pattern, and

these generally have indirect link, indirect

response, and time invariant attributes. Much evi-

dence has shown that drug dose, exposure dura-

tion, frequency of dosing, previous/current use of

cross dependent/tolerant drugs, and the physiolo-

gical condition of the subject are the PK/PD

factors that determine the severity of dependence

and tolerance [42,43]. The developments of toler-

ance and dependence are commonly associated;

hence, long-term administration of those drugs

could be associated with increased risk of depen-

dence and addiction. Theoretically, both tolerance

and physical dependence are predictable pharma-

cological effects in response to a drug administra-

tion. However, the predictive power of current

models is limited since they are commonly derived

on empirical grounds, because of a lack of knowl-

edge about the mechanisms underlying tolerance

and dependence, and because of the difficulties in

appropriately simplifying complex physiological

processes [44].

Tolerance can be divided into “apparent toler-

ance” and “pharmacodynamic tolerance”. Appar-

ent tolerance may be associated with the contin-

uous drug exposure or may be caused by the

disease progress or the increased rate of metabo-

lism (e.g., the auto-induction of carbamazepine

metabolism). PD tolerance, also called functional

tolerance, is typically more important for drugs of

addiction. It directly links the reduction of effect

intensity to the drug exposure. The rate of the

tolerance development may be rapid (acute toler-

ance) or slow (chronic tolerance) depending on the

drug exposure situation. Acute tolerance is char-

acterized by a clockwise hysteresis loop in a plot

of effect versus concentration ordered by time

(Figure 7.7). Mechanisms of drug PD tolerance

have been related to neuroadaptive changes (e.g.,

receptor desensitization, up-regulation of cyclic

adenosine monophosphate [cAMP], activation of

NMDA receptors via second messengers, and

down-regulation spinal glutamate transpor-

Figure 7.6 Scheme of the development of tolerance and dependence to the chronic administration of a drug
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Figure 7.7 A hypothetical concentration effect plot com

plicated by clockwise hysteresis. Arrows indicate the direc

tion of progressively increasing time. Note that the euphoria

effect of cocaine decreased with continuous drug

exposure [41]
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ters) [45]. The semi-mechanistic tolerance models

can be classified into four major sets:

. Receptor desensitization: involving a decrease

of the number of receptors, and then a decrease of

the efficacy and potency of drugs [47].

. Depletion/production of endogenous modula-
tors: involving certain endogenous molecules

(e.g., cofactors/enzymes, second messages, or

certain receptor modulators) [46].

. Counter response: involving the opposite effects
of the same drug (e.g., the biphasic effects of

alfentanil, alprazolam, midazolam, and cloza-

pinr) [48] or induction of inhibitors, antagonists,

partial agonists, or inverse agonists [49].

. Negative feedback: homeostatic tolerance,

where the measured drug response is the result

of the direct drug effect and homeostatic counter-

regulatory processes: for example, the down-reg-

ulation of prolactin release [50].

The detailed mechanism of tolerance involved in

a specific drug situation is drug and response

dependent. Differences in the tolerances to distinct

drug effects during the same drug treatment suggest

differences in mechanisms of tolerance and recep-

tor subtypes involved for various drug effects [51].

Moreover, the development of tolerance for a spe-

cific effect depends on drug route, dosage, and dose

regimen. Currently, all of themodels are considered

empirical or semi-physiological. They have proven

to be useful in some specific situations, but none is

general enough to describe every situation even for

the same given drug [44]. Therefore, any extrapola-

tions and prediction with a model require special

caution and validation. Since most models are

developed from animal data and the interspecies

differences in tolerance development can be sig-

nificant, the application of a tolerance model to

human situations also must be verified.

Clinical and laboratory observations have con-

verged on the hypothesis that dependence and with-

drawal represent the pathological neuroadaptive

changes of reward- and stress-related circuitries in

the CNS (e.g., changes in the dopaminergic reward

system, endogenous opioid peptides, or corticotro-

pin-releasing factor) [52,53]. PK/PD models or

dependence progression models associated with

addictive substances are lacking due to the lack of

reliable and quantifiable biomarkers of dependence.

Intracranial self-stimulation (ICSS) procedures and

drug self-administration procedures are potential

animalmodels thatmay provide quantitative depen-

dence information [54]. Lau and colleagues suc-

cessfully applied PK/PD approaches to studying the

effects of cocaine on reinforcement behavior [55]

and later elucidated that the minimum plasma

concentration (Cmin) was the PK determinant of

the frequency and pattern of intravenous cocaine

self-administration in rats by PK modeling [42].

Moreover, cytokines such as IL-6, CRP and TNF-

alpha may serve as potential biomarkers of stress, a

known predictor of relapse and addiction, in pre-

clinical and clinical studies.

7.4 PK/PD OF PRESCRIPTION DRUGS

Opioids (e.g., morphine, fentanyl, methadone, and

codeine), CNS depressants (e.g., barbiturates and

benzodiazepines), and stimulants (e.g., dextroam-

phetamine and methylphenidate) are the most com-

mon prescription drugs of addiction. Opioids form

the mainstay for treating moderate or severe pain in

neonates undergoing invasive procedures, post-

operative pain populations, and cancer and AIDs

pain patients. Opioid dosing is complicated in these

populations because of individual differences in

PK/PD (e.g., ADME, receptor expression, and pain

pathways), different degrees of pain, variable

illnesses, potential combination treatments with

other medications, rapid changes in neonatal brain

development, and potentials for tolerance and

dependence.

PK/PD research has been widely conducted for

these classes of drugs over the last two decades.
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Quantitative information is available for most of

these drugs regarding ADME and receptor binding

properties such as potency, efficacy, and sensitivity.

However, difficulties exist in linking the change in

concentration over time as assessed by PK to the

intensity of observed responses as quantified by PD

because of the indirect link, indirect response, and

time variant properties of the drugs. Studies that

focus on drug action mechanisms, biophase distri-

butions, drug–drug interactions, and drug tolerance

will help to correctly link the drug’s PK/PD infor-

mation and predict drug effects throughout therapy.

PK/PD studies focused on drug dependence will

better inform us about the risks of prescribing

these drugs, as well as on how to minimize or treat

drug addiction. Altogether, these researches will

help to optimize drug applications and addiction

treatments.

Biophase distribution causes a temporal shift of

effects versus plasma concentrations for most drugs

of addiction. Biophase distributions of opioids,

such as the fentanyl group, methadone, and mor-

phine, were characterized with their PK/PDmodels

based onEEGquantitation of narcotic effect. Alfen-

tanil and remifentanil equilibrate very quickly with

equilibration half-lives between plasma and effect

site of about one minute. They are followed by

fentanyl and sufentanil, each with equilibration

half-lives of about six minutes. Methadone equili-

brates with a half-life of about eight minutes.

Morphine, in contrast, equilibrates with a half-life

of two to three hours andM6Gwith an equilibration

half-life of about seven hours. These biophase

distribution parameters correlate well with

Ummenhofer’s microdialysis data sampled in cer-

ebrospinal fluid (CSF) and the epidural space in

pigs [56]. Hence, this quantitative information pro-

vides a rational basis for the selection of opioids in

clinical circumstances [57].

As mentioned previously, potential drug–drug or

drug–food interactions widely exist in the drug

addiction population. Some of those interactions

may cause serious clinical problems. Acceleration

of methadone metabolism resulting from CYP450

3A4 induction by CNS depressants (e.g., pheno-

barbital and carbamazepine), anti-HIV agents

(e.g., nevirapine or ritonavir) or rifampicin has

caused methadone withdrawal symptoms [58].

Inhibition of CYP450 2D6 by the anticancer agent,

quinidine, has resulted in an almost complete

loss of the analgesic effects of codeine due to the

lack of morphine formation from codeine. Syner-

gistic effects of systemically administered opioids

with spinally or topically delivered opioids or

anesthetics have been reported frequently. Antide-

pressants, anticonvulsants or a2-adrenoreceptor
agonists have also been shown to exert additive

analgesic effects when administered together with

an opioid [31]. Co-administration of an ultra-low

dose of naloxone or naltrexone has also been shown

to enhance opioid antinociception and suppress

tolerance and dependence [37–40,59]. Co-admin-

istration of a selective gamma-aminobutyric acid

(GABA) receptor agonist, baclofen, produced a

potentiation of opioid antinociceptive effect,

whereas untoward opioid emetic and rewarding

effects were completely blocked [60]. Consistent

findings regarding the role of theN-methyl-d-aspar-

tate (NMDA) receptor antagonist, ketamine, in

preventing opioid-induced hyperalgesia and

subsequent acute tolerance have also been

reported [61,62].

PK/PD modeling of drug tolerance and depen-

dence can provide a quantitative description of the

dose effect properties over time and help under-

standing of the drug action under different drug

exposure situations. Counting on the predictive

abilities of the PK/PD models, a more efficient

therapeutic design based on the administration

route and dose regimen may be derived. Moreover,

this quantitative information may further suggest

directions for mechanistic investigation of toler-

ance and dependence. Clinical data pertaining to

tolerance and dependence are limited with most

current studies and modeling conducted in animals.

Usingmorphine as an example, its tolerancemodels

have been studied in detail during the last ten years.

Heinzen and Pollack established the temporal rela-

tionship between morphine-induced elevations in

neuronal nitric oxide (NO) and the development of

antinociceptive tolerance in rats [46]. As shown in

Figure 7.8, the stimulating effect of morphine on

NO production was treated as an indirect response;

a hypothetical effect compartment was incorpo-
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rated to account for an evident delay in both NO

production and the NO-associated decrease in anti-

nociceptive effect. This model not only correctly

predicted the time course of the development of

tolerance at various dosages, but also helped in

elucidating a strong, time-dependent relationship

between morphine-induced stimulation of NO pro-

duction and tolerance development. The work indi-

cated that NO is a key mediator of antinociceptive

tolerance development, which is consistent with the

later investigation that NO altered in the m-opioid
receptor function [63].

Recently, population PK/PD has been adapted to

drive individualized therapy. This approach is effi-

cient in elucidating the covariates that regularly

alter drug–response relationships. Bouwmeester

and colleagues conducted population PK studies

of morphine and its metabolites M3G and M6G in

newborns and young infants and illustrated a non-

linear positive relation between PK parameters of

morphine and its metabolites (e.g., Vd and CL) and

postnatal age [65]. Based on the EEGmodel in rats,

Minto and colleagues demonstrated a negative cor-

relation between PK/PD parameters of remifentanil

on EEG (CL, ke0, and EC50) and age, which

explained the prolonged opioid effect seen in the

elderly [66].A study of alprazolam inmen showed a

decrease of CL, a slower offset of effect, and a

slower rate of acute tolerance development in

elderly men [67]. Current knowledge is limited to

qualitative data about the impact of hepatic or renal

dysfunction on the effects of most misused drugs.

Hepatic or renal dysfunction can cause a decreased

morphine clearance or M6G accumulation. Sur-

gery, myocardial infarction, Crohn’s disease and

arthritis may increase the level of a-1-acid glyco-

proteinand (AAG), thereby raising the possibility of

decreased free concentrations of highAAG-binding

opioids (methadone or fentanyl analogues) and the

potential appearance of spontaneous withdrawal

symptoms [68]. More population PK/PD models

that quantitatively incorporate this knowledge are

warranted in order to predict the clinical outcome in

specific patients.

7.5 PK/PD OF NICOTINE

Although nicotine is considered to be responsible

for tobacco’s addictive potential, other compo-

nents in tobacco smoke (e.g., tar and carbon

monoxide) appear to cause lung cancer, chronic

bronchitis and emphysema. Nicotine replacement

therapy (NRT) provides nicotine in a safe form

to help individuals to quit smoking without

enduring nicotine withdrawal. NRT is available

Figure 7.8 Scheme ofMorphine NO tolerance PK/PDmodel. A temporal relationship betweenmorphine induced increases

in neuronal NO and loss of the antinociceptive effect is indicated [46]
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as chewing gum, transdermal patches, nasal

spray, sublingual tablet or inhaler. Understanding

nicotine PK has proven very helpful in optimizing

NRT.

Nicotine can cross membranes easily due to its

lipophilic nature. Different administration routes

(smoking, nasal spray, chewing, transdermal) may

result in significantly different PK profiles and

subsequent PD properties. Through cigarette smok-

ing, it only takes about 10–20 seconds for nicotine

absorbed through the pulmonary venous system to

reach the brain. Plasma and brain nicotine levels

reach their peaks shortly after finishing smoking.

Since the likelihood that a substance will be abused

depends on the time between administration and

central reinforcement, tobacco smoking can easily

become addictive [69]. The volume of distribution

of nicotine is very large. Nicotine concentrations in

various organs after smoking havebeen evaluated in

rabbits among other species. Arterial blood and

brain concentrations increase sharply after expo-

sure, then decline over 20–30min as nicotine redis-

tributes to other body tissues, particularly skeletal

muscle. The levels of nicotine are much higher in

arterial than in venous blood during the absorption

phase. In contrast to inhalation, the oral, nasal or

transdermal routes of absorption result in a gradual

increase in nicotine levels in the brain and a small

brain–blood difference. Nicotine is extensively

metabolized to a number ofmetabolites by the liver.

About 70–80% of nicotine is converted to cotinine

in two steps catalyzed by CYP450 2A6 and a

cytpoplasmic aldehyde oxidase [70]. The average

half-life of nicotine is two hours. The clearance of

nicotine is high, ranging from1.3–2.5 l/minute [71].

Most NRTs deliver nicotine more slowly than

smoking. This enables them to relieve withdrawn

symptoms, improve abstinence rates and be less

addictive than smoking. The efficiency of NRT

products depends, in part, on their PK properties.

Nicotine delivered from nasal spray is absorbed

through the nasal mucosa. Absorption is very rapid

and peak arterial plasma levels are reached about

fiveminutes after administration [72]. So it provides

faster withdrawal relief than that of other NRTs.

However, compared to smoking, the absorption of

nasal spray is slower with lower plasma levels of

nicotine achieved at comparable doses. The trans-

dermal nicotine patch is the most common form of

NRT. The patch offers constant delivery (6–8 hours

after first applying, i.e., 3–4 half-lives, to reach the

steady state) and is very convenient for a subject.

However, because of its slow release and passive

administration, the patch does not respond to urges

and craving to smoke. The relapse rate among patch

treatments is an important issue. For currently

available patches, the relapse rate in 16 hours/day

patch treatment (4%) was lower than in 24 hours/

day treatment (17%) [73]. This issue raised a con-

cern about the development of nicotine tolerance

with prolonged exposures. As shown here, the PK/

PD properties of nicotine administration play an

important role in nicotine addiction and NRT opti-

mization. The PK/PDdifferences amongNRTsmay

help to explain why some smokers have difficulty

in quitting smoking. Combination therapy (e.g.,

patch þ gumor patch þ inhaler) or higher dosages

perhaps will help more smokers to quit.

A classic PK/PD model was developed by

Porchet and colleagues to characterize the devel-

opment of tolerance to cardioaccelerating effects of

nicotine in humans [64]. As shown in Figure 7.9, the

PK model was a two-compartment structure model

and the PD model E ¼ E0 þ S�C
1þCant=Cant50

� �
was

based on a hypothetic noncompetitive antagonist

metabolite (ant).Meanwhile, the PDmodel can also

be derived based on a competitive antagonist meta-

D

C1
antagonist

Cant

Q

1
0

1 ant

ant50

S •C
E E +

C
C

=
+

CL

2

k1ant0

Figure 7.9 PK/PDmodel of nicotine tolerance. A hypothe

tical antagonist metabolite (ant) is proposed. The effect, E,

depends on both of the drug concentration C and the

hypothetical antagonist concentration Cant [64]
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bolite. This PK/PD model correctly predicts the

time course for drug effects in each dosing situation

and the decrease of tolerance with extended inter-

val. Similar models were further developed by

Fattinger and colleagues to characterize the acute

tolerance to multiple nicotinic effects in humans. In

their studies, the rate of tolerance development to

various effects (increases in heart rate, blood pres-

sure, plasma epinephrine and energy expenditure)

varied considerably. Their findings suggested dif-

ferences in mechanisms of tolerance for various

nicotinic effects [51]. Recently, a mechanistic

population PK model of nicotine and its major

metabolites was developed by Levi. Their model

incorporated CYP450 2A6 information and

allowed more precisely prediction [74]. A popula-

tion indirect-response PK/PD model that relates

nicotine concentration and enforced smoking ces-

sation craving score was developed by Gomeni.

These studies suggested that the nicotine dosage

regimen could influence the nicotine mechanism of

action: an instantaneous delivery at an individually

selected time seemed to inhibit the onset of craving

(kin: the production of smoking craving) while

constant delivery at a pre-defined time seemed to

attenuate the craving (kout: the elimination of smok-

ing craving) [75]. This type of quantitative PK/PD

information will help to elucidate the PK/PD-

dependent aspects of smoking behavior, understand

smoking addiction, and designmore efficientNRTs.

7.6 PK/PD OF ALCOHOL

The first clinical kinetic study of ethanol started in

the 1930s. Alcohol absorption depends on drinking

pattern, concentration of ethanol in the beverage,

and the fed or fasting state of the subject [76].

Alcohol dehydrogenase (ADH) metabolizes alco-

hol to acetaldehyde. Gastric ADH and hepatic ADH

primarily account for ethanol’s bioavailability.

Ethanol is transported by the bloodstream to all

parts of the body with the most vascularized tissues

receiving alcohol most rapidly. Ethanol is water

miscible and has no plasma protein binding, so its

volume of distribution is closely related to the

amount of water in the body. More than 90% of

ingested alcohol is metabolized by the liver, and the

remainder is excreted unchanged in breath, urine,

and sweat. Hepatic ADH is the primarymetabolism

enzyme of alcohol in the system. It has a low

Michaelis–Menten constant (Km) of 0.05–0.1 g/l,

leading to a saturable metabolism. The polymorph-

ism of ADH accounts for racial and ethnic varia-

tions in PK. Alcohol also is metabolized by hepatic

CYP450 2E1, which is self-inducible after chronic

drinking. Therefore, the kinetics of ethanol are

characterized by the parallel non-ADH first order

and ADH Michaelis–Menten elimination.

Concurrent use of alcohol and other addictive

substances is common. Alcohol–drug interactions

can present serious healthy or social problemswhich

lead to bodily damage or accident. The elderly are

especially likely to mix drugs and alcohol and are at

particular risk for the adverse consequences of such

combinations. Elderly individuals are commonly

exposed to aspirin and other nonsteroidal anti-

inflammatory drugs (NSAIDs) such as ibuprofen,

whichmay cause stomach bleeding and inhibit blood

clotting. Alcohol can exacerbate these effects. Even

small amounts of alcohol taken with some antihis-

tamines or CNS depressants may cause excessive

dizziness and sedation in the elderly. The combina-

tion of opiates and alcohol enhances the sedative

effect of both substances, increasing the risk of death

from overdose. Alcohol is associatedwithmore than

half of heroin fatal overdose cases [77]. Alcoholism

and depression are also frequently associated. Acute

alcohol consumption increases the availability of

some tricyclic antidepressants, such as amitriptyline,

potentially increasing their sedative activity, but

chronic alcohol consumption appears to decrease

the availability of some tricyclics.

As discussed above, alcohol–drug interactions

happen at all PK/PD levels. An acute dose of alcohol

can alter drug absorption and distribution. It can

compete with a drug for the same metabolizing

enzymes to reduce the drug’s metabolism. Coex-

istence of alcohol in the body may also alter the

normal metabolism pathway of a drug. 30% of
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cocaine users ingest alcohol during almost every

episode of cocaine use. Ethanol in the rat liver

inhibits normal hydrolysis pathway of cocaine to

benzoylecgonine, and simultaneously catalyzes the

ethyl transesterification of cocaine to cocaethylene.

Formation and accumulation of cocaethylene may

account for the enhanced affective effects and wor-

sened toxicity of cocaine, since cocaethylene may

cause more euphoria and higher cardiovascular risk

than the parent compound [78]. Chronic alcohol

exposure may induce drug-metabolizing enzymes.

This may increase the transformation of some drugs

(e.g., acetaminophen) into toxic metabolites and

subsequently cause organ damage. In turn, some

drugs can affect the metabolism of alcohol, thus

altering its potential for intoxication and the adverse

effects associatedwith alcohol consumption [79].At

the PD level, as discussed previously, alcohol can

magnify the sedation effect of some drugs [80].

Ethanol PK modeling is complex because of the

parallel non-ADH first order and ADH Michaelis-

Menten elimination processes, as well as its

administration-dependent absorption and distribu-

tion. Two-compartment model structures with par-

allel saturated and first order elimination charac-

terize systematic alcohol PK properties well.

The semi-physiological three-compartment model

proposed by Norberg and colleagues can further

describe the nonlinear absorption of ethanol [76].

Physiological PKmodels have also been proposed.

They are likely to have more predictive power and

allow further characterizing of the disposition of

ethanol in various compartments. Alcohol toler-

ance may develop at the cellular or neural system

levels. Berger’s study in drosophila showed that

neither acute nor chronic tolerance involved

changes in alcohol PK. Therefore, it represents

PD rather than PK tolerance. Chronic tolerance in

flies is disrupted by treatment with the protein

synthesis inhibitor cycloheximide, but rapid tol-

erance is resistant to this treatment [81]. Chronic

tolerance in human may be partially attributed to

the induction of hepatic CYP450 2E1, but acute

tolerance is clearly not due to altered disposition

of ethanol. Ethanol PD modeling is complicated

by the development of tolerance and delays in

biological response that may differ depending on

the biomarker used. In Holford’s studies, effects

on motor coordination only required an additional

effect compartment to account for the delay

between plasma concentration and response, but

the effects on cognitive testing revealed the

rapid development of tolerance in addition to a

delay. Similar to Porchet and colleagues’ nicotine

tolerance model discussed in Section 7.5,

Holford’s PD model

�
E ¼ Emax�

�
1 Cm

IC50 þCm

�
�Ce

EC50 þCe

�
,

based on a hypothetical inhibitorymetabolite (m), fits

the study data very well. However, as the author

pointed out, the predictive power of this kind of

empirical models needs to be further validated [82].

7.7 CONCLUSIONS

The disease of addiction is a multifactorial gene–

drug–environment disorder. PK/PD studies inves-

tigate how a drug dynamically changes in the body

and how the body dynamically responds to the drug

over time. PK/PD modeling applies mathematical

functions to describe and predict these changes.

Addiction PK/PD plays an important role to eluci-

date drug’s PK/PD factors that contribute to devel-

oping or treating of addictive diseases. With this

quantitative information, it is possible to design

more efficient dosage regimens to reduce the risk of

medication addiction and develop more effective

therapies to treat addictive diseases.
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8.1 INTRODUCTION

Alcohol and drug addiction are responsible for pre-

cipitating a variety of acute and chronicmedical and

psychiatric conditions. The vast assortment of sub-

stance-induced toxidromes, which often mimic one

another, creates a significant challenge for physi-

cians tomake a precise diagnosis from a history and

physical exam alone. However, in today’s forum of

multidisciplinary medicine it is not necessary to

make this diagnosis single-handedly. For many

years, forensic and clinical toxicology laboratories

have played a significant role in drug testing for

emergency departments, drug treatment programs,

pain medicine clinics, occupational medicine, law

enforcement, and psychiatrists. This relationship

has allowed for the use of sensitive and specific

laboratory methods to help answer the complicated

questions often facing a physician.The ability to use

this resource dependsupona laboratories capability,

one’s knowledge of laboratory medicine, and the

communication between the two.

8.2 DRUG TESTING

8.2.1 Clinical indications for drug testing

Physicians are repeatedly faced with clinical con-

ditions that may be precipitated or made worse by

the use of prescription medications, illicit drugs,

and even poisons. The clinical exploration of these

conditions often begins with a well-developed dif-

ferential diagnosis, and then systematically all

viable diagnoses are excluded through the use of

a good history and physical, laboratory testing, and

other active processes of investigation discussed by

other authors in this book. The use of drug testing

and, even more so, the physician’s ability to inter-

pret these results plays an important role in solving

these puzzles. Knowing when and why to order a

drug test is clearly the starting point. Some of the

most common and highly agreed upon uses for drug

testing are listed in Table 8.1.

It is evident fromTable 8.1 that the indications for

drug testingarehighlyspecialty specific.Depending
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on the setting inwhich one practices and the specific

needs of the patient, the reasoning for drug testing

will vary. Nonetheless, the ultimate question

remains the same. Has the patient consumed any

illicit or prescribed drugs, and to what extent?

When facedwith a patientwho is experiencing an

acute toxicological emergency, a comprehensive

blood and urine toxicology screen should be done

to help rule in or out pathology, as well as guide

therapeutic interventions. These patients often pre-

sent clinically with acute onset mental status

changes (from slightly altered to completely

obtunded), varying levels of distress, and with a

history of recent/chronic drug and alcohol addic-

tion. Alternatives to a full toxicology screen include

testing discrete serum levels of the toxins in ques-

tion, doing a urine qualitative test for drugs of

addiction, or drawing specimens and holding them

until it is determined that a toxicology screen is

definitely indicated [1]. The laboratory has the

ability to provide screening test results quickly with

the use of a rapid immunoassay panel for drugs of

addiction. The confirmation for presumptive posi-

tive results, while useful, often takes too long to

perform and may not be readily available by most

hospital laboratories. Confirmatory tests are done

later on for future documentation as a protocol

reflex or physician ordered test.

It is during these emergent situations that com-

munication between the clinician and the laboratory

is most valuable. Whenever possible communicate

with the laboratory about which drugs are sus-

pected, which drugs the patient takes therapeuti-

cally, and the clinical condition of the patient. If

there is a discrepancy between clinical suspicion

and findings from the toxicology screen, the tox-

icology laboratory personnel can assist in determin-

ing if other tests are likely to be of benefit. A strong

communication with the laboratory can be invalu-

able to the clinician by optimizing the use of screen-

ing and confirmatory tests, as well as clearly differ-

entiating what drugs and chemicals were and were

not tested for.

In pain management clinics and drug treatment

programs, clinicians often want to knowwhether or

not their patients are taking their prescription med-

ications as ordered, in addition to any illicit drugs.

Medications prescribed by pain management and

drug treatment programs include morphine, oxyco-

done, methadone, tramadol, benzodiazepines,

adderall, as well as other prescription medications

used to treat concurrent medical conditions. The

most common immunoassay screening methods

available in clinical and toxicology laboratories

cannot detect some of these drugs routinely or

specifically. The opiate immunoassay assay screen

may or may not pickup the legitimate use of oxy-

codone and will not detect tramadol. Information

regarding which specific benzodiazepine has been

taken also cannot be answered by the immunoassay

screen alone. Toxicology and clinical laboratories

have responded to these evolving challenges. One

of the primary responses has been the development

of custom panels suited specifically to a clinician’s

needs. These panels often include a high sensitivity

opiate screen to pick up oxycodone, hydrocodone,

and hydromorphone at about 300 ng/ml. Also

included is a method to detect methadone metabo-

lite as well as to detect tramadol. A lower cut-off

value for other classes of drugs (cocainemetabolite,

cannabinoids) may also be appropriate. Labora-

tories should work closely with the drug treatment

programs and other clinical facilities to develop

cost effective testing strategies that meet the spe-

cific requirements of the client. Continued follow

up with program managers to evaluate the

laboratory’s effectiveness is highly recommended.

Table 8.1 Uses of drug abuse testing

. Evaluation of all patients with acute onset mental status

changes
. Evaluation of all patients with acute onset syndromes
. Evaluation of all multisystem trauma patients
. Evaluation of a new patient
. Evaluation of all adolescents
. Monitoring response to inpatient treatment
. Monitoring abstinence in outpatients
. Occupational medicine and new employee screenings
. Pain clinic patient management
. Forensic psychiatry
. Sports medicine
. Evaluation of high risk patients (e.g., physicians, athletes,

entertainers)
. Post mortem forensic pathology
. Law enforcement
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On occasions, patients being treated in pain

management and drug treatment programs have

been known to sell their prescribed drugs for

monetary profit and divert to other drugs of their

choice. In order to stay in these programs indi-

viduals may substitute, adulterate, or attempt to

subvert the drug test using a variety of different

techniques. Workplace drug testing laboratories

are aware of the variety of approaches used by the

subject(s) to defeat the testing process. These

steps may be as simple as putting water into the

collected sample to dilute it or add one of many

available adulterants that may interfere with the

drug testing process. An example of subversion

used by pain management and drug treatment

patients is to put a small amount of crushed parent

methadone or oxycodone into the specimen to

pass the drug test and sell the remainder for a

profit. To discourage tampering with urine speci-

mens a facilities protocol may include a witnessed

collection of urine specimens, or the use of alter-

nate specimens (blood, saliva, hair) for testing. If

unwitnessed urine collection is used, the use of

temperature monitoring strips or bluing toilet

water is highly recommended to improve speci-

men validity. Beyond the on-site measures that are

available, laboratories are employed with a large

armamentarium to assure specimen validity.

8.3 METHODOLOGY FOR DRUG TESTING

In general, the methods used for particular drug tests

andpanelsarewell establishedandare available from

the laboratoryon request.Adetaileddiscussionabout

method principle and instrumentation is beyond the

scopeof this text and, inmost cases, beyond the scope

of thephysician’s dailypractice.However, inorder to

interpret drug test results effectively, the physician

needs only have a rudimentary familiarity of the

analyticalmethods employedalongwith their advan-

tagesand limitations.Detailedinformationonseveral

methods of drug testing is readily available [2–4].

These methods vary in their sensitivity, specificity,

turn around time, and cost. The test chosen depends

highly on the specialty of medicine practiced, the

capabilitiesofthelaboratory, theaccessibilityofmore

elaborate toxicology facilities, as well as patient

specific factors. Over the years, a variety of methods

have been developed to conduct the detection of

drug(s). The following is an introductory discussion

of these methods.

8.3.1 Spot tests

Spot tests are the most rudimentary toxicology tests

available and are generally performed on urine,

blood and solid material looking for a simple color

change. They are available for a number of drugs,

including cocaine, opiate alkaloids, cannabis, phe-

nothiazines, salicylates, acetaminophen, GHB, and

many others. These tests are valuable indicators of

drug use, and have the advantage that unskilled

operatorscanuse themasfield tests in theemergency

department and law enforcement settings. They are

cost effective and results are often available within

minutes. However, sensitivity and specificity are

generally poor, thus requiring the obvious need for

follow up analyses in the laboratory.

8.3.2 Ultraviolet spectroscopy

Many drugs have characteristic ultraviolet spectra

that are easily measured by UV spectrophot-

ometers. However, the specimen must be extracted

in order to measure these spectra. For many drugs

classes, including barbiturates, benzodiazepines,

methaqualone, glutethimide and theophylline, this

method offers reasonable sensitivity and specificity.

This feature is now incorporated in some chromato-

graphic (HPLC) and capillary electrophoretic

methods with a diode array detector providing

additional analytical sensitivity and specificity.

8.3.3 Immunoassays

Immunoassaysare tests thatuseantibodies to identify

and measure amounts of chemical substance. These
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assays are themostwidely used in toxicology labora-

tories to screen for drugs in biological specimens.

Antibody specificitydescribes the degree towhich an

assay correctly identifies only the compoundof inter-

est. This is a critical characteristic of immunoassays.

Cross-reactivity to structurally related compounds is

important toconsiderwhen identifying specificdrugs

in biological fluids. Table 8.2 shows quantitative

cross-reactivityfiguresforcommoninterferingdrugs.

Consequently, immunoassay presumptive positive

samplesmustbeconfirmedusinganalternatemethod

of differing chemical principle, ideally gas chroma-

tography–mass spectrometry (GC/MS).

Specific immunoassay techniques require label-

ed compounds. These labeled compounds must be

immunologically similar to the drug being tested

and will, therefore, successfully compete for the

antibody. The labels must further lend themselves

to sensitive detection, free from interference by

common matrices. These labeled compounds are

usually prepared by attaching an enzyme, micro

particle, radioactive, or fluorescent molecule to the

drug of interest.

Different manufacturers provide many of the

immunoassays used for detecting drugs. The pri-

mary differences are based on the type of labeled

compound used, the method of detection, and the

antiserum cross-reactivity. Themost common types

of assays that are available in laboratories to detect

and quantify drugs are of two types: homogeneous

or heterogeneous (Table 8.3).

The major difference between these two types of

assays is based on whether the separation of labeled

drug (antigen) is required prior to analysis. Homo-

geneous immunoassays allow measurement of a

labeleddrugwithoutseparatingboundandfreedrug.

Thus the labeleddrugneednotbe separated/washed.

Hence, homogeneous assays can be easily auto-

mated on an instrument for a rapid throughput. In

comparison, heterogeneous assays require bound

and free drug (antigen) to be separated/washed

before labeled drug (antigen) is measured.

8.3.3.1 Heterogeneous assays

Radio Immunoassay (RIA)

Strengths

. Highly sensitive.

. Useful for detection of drugs in biological speci-

mens, especially blood and tissues because of less

interference from specimen matrix.

. The combined advantage of sensitivity and low

matrix interference enables this assay to detect

Table 8.3 Types of immunoassays

Heterogeneous assays Homogeneous assays

Radio Immunoassay

(RIA)

Enzyme Multiplied Immunoassay

Technique (EMIT)

Enzyme linked Immu

nosorbent Assay

(ELISA)

Kinetic Interaction of

Microparticles in Solution

(KIMS)

Fluorescence Polarization

Immunoassay (FPIA)

Cloned Enzyme Donor

Immunoassay (CEDIA)

Table 8.2 Cross reactants in immunoassays

Immunoassay

Common Cross Reacting

Substances

Amphetamine/

Methamphetamine

MDA, MDMA, chloroquine,

ephedrine, pseudoephedrine,

phenylpropanolamine,

tyramine, phentermine,

phenmetrazine, fenfluramine,

ranitidine

Benzodiazepines Chlorpromazine

Benzoylecgonine/

Cocaine

Ecgonine, ecgonine methyl ester,

cocaine

Cannabinoids (THC

metabolites)

Ketoprofen, tolmetin, naproxen,

ibuprofen, acetylsalicylic acid

LSD Ergotamine, tricyclic antidepres

sants, verapamil, sertraline,

fentanyl

Morphine/Opiates Codeine, dihydrocodeine,

thebaine, hydrocodone, dihy

dromorphine, hydromorphone

PCP TCP, diphenhydramine,

dextromethorphan

Copied from Immunoassay in Principles of Forensic

Toxicology [5].
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low concentrations of drug. For example, this

method can be used to detect LSD and THC in

hair and saliva.

. If a subject attempts to add adulterants to

their sample, this will result in a false positive

result.

Limitations

. Due to radioactive decay, the kit expiration date is

limited (usually �60 days).

. It cannot be easily adapted to commonhigh-speed

analyzers available in the laboratory.

. A product of this test is a radioactive waste, and

creates problems for disposal.

Enzyme-Linked ImmunosorbentAssay (ELISA) The

application of this technique is more recent for drug

testing. Many procedures for testing oral fluid, hair,

blood, and urine have beendevelopedwithin the past

decade.

Strengths

. ELISA has a high sensitivity.

. Like RIA, it is less subject to matrix effect.

. Compared to RIA, ELISA is much easier to

automate.

. Kit shelf life is longer than RIA (usually greater

than one year) because enzyme is used as the label

rather than radioactive material.

Limitations

. Not easily adapted to common high-speed ana-

lyzers available in the laboratory.

. Cost per sample is generally higher than most of

the homogeneous assays.

8.3.3.2 Homogeneous assays

Enzyme-Multiplied Immunoassay Technique

(EMIT�) EMIT assays use an enzyme-linked

antigen. The label attached to drug in this assay

is the enzyme glucose-6-phosphate dehydrogenase

(G-6-PDH). The enzymatic activity of G-6-PDH

decreases when attached drug is bound to antibody.

The presence of a drug in specimen reduces the

antibody available to bind to G-6-PDH and hence

G-6-PDH activity is increased. G-6-PDH enzyme

activity is determined by spectrophotometer

measuring the NADH produced at a wavelength

of 340 nm. The change in absorbance is directly

related to the concentration of the drug present in

biological specimen.

Strengths

. Being a homogeneous assay, it allows for easy

automation of the procedure.

. Enzyme-related technology is well established,

which improves troubleshooting and reduces

costs.

. Many addictive drug and specialty drug assays

are available.

Limitations

. Interference results from compounds that cross-

react with antibody as well as due to substance(s)

present in the matrix interrupting the enzyme

process.

. Urinary metabolites of aspirin and tolmetin can

cause false negative assay results due to inter-

ference of NADH measurement at 340 nm.

. Adulterants used to make drug test negative

usually cause false negative results.

Kinetic Interaction of Microparticles in Solution

(KIMS) This patented method is marketed as an
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Abuscreen online kit byRocheDiagnostic Systems.

The labeled compound is a microparticle with drug

molecules linked to it. In the absence of the drug of

interest, microparticle–drug conjugates bind to

antibody molecules forming larger aggregates

that scatter transmitted light. As the aggregation

reaction proceeds, the change in absorbance

increases. If the specimen contains the drug of

interest it will bind to antibodies, preventing the

formation of microparticle–drug conjugate to

antibodies aggregates. This decrease diminishes

the rate of absorbance increase. The absorbance

recorded is inversely proportional to drug

concentration present in the biological material.

Strengths

. Inexpensive homogeneous assay.

. Microparticle–drug conjugates are more stable

than enzyme drug conjugates.

. Substances that interfere with agglutination pro-

cess in KIMS usually cause false positive results.

This may be an advantage because false positive

will be eliminated by confirmation procedure.

. The absorbance change of the solution is mea-

sured as a function. Absorbance from interfering

substances does not usually changewith time and

hence their contribution is minimized.

Limitations

. The linear range for KIMS assay is generally

smaller than EMIT and CEDIA.

. The microparticle solution coats the analyzer

cuvettes and tubing, so requiring special system

maintenance.

Fluorescence Polarization Immunoassay (FPIA)

The most FPIA methods are marketed by Abbott

Laboratories for operation of TDX, ADX or Axsym

analyzers. Fluorescein-labeled drugs are used as

tracers.

Strengths

. Homogeneous immunoassay.

. Fluorescent probes provide low limits of

detection.

. Specimen matrices have less effect on changes in

fluorescent polarization.

. Fluorescent-labeled drug is more stable than

enzyme drug conjugates.

Limitations

. The assays are generally more expensive.

. Fluorescent material present in specimen will

occasionally give false positive results.

. Currently not many FPIAs are adaptable for

common high-speed analyzers – must be per-

formed on Abbott Company’s own analyzers.

Cloned Enzyme Donor Immunoassay (CEDIA)

CEDIA is a trademark method marketed by

Microgenic Corporation;it uses genetically

engineered fragments of E. coli b-galactosidase as

an enzyme label. The activity of the enzyme requires

assembling two fragments, termed enzyme receptor

(EA)andenzymedonor (ED)fragments.EDislinked

to the drug and will not re-associate if bound to

antibody. The concentration of the drug in

biological fluid is directly proportional to enzyme

activity.

Strengths

. Homogeneous immunoassay.

. The curve is linear over a wider range of drug

concentration.

. The absorbance change of the solution is mea-

sured as a function of time, thus minimizing

interferences.
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Limitations

. CEDIA methods can be affected by urine adul-

terant and yield false negative result.

Recently, immunoassay techniques have also

beenmodified for on-site testing in different settings

(Emergency Room, outpatient clinics). These are

usually dipstick tests that use paper strips impreg-

nated with drug specific antibody. The specimen is

applied to the dipstick causing a color development.

Again, there are various commercial test kits. The

presence of color or absence of color depending on

the method principle will indicate a positive result.

These on-site kits can yield useful quick results.

Issues of accuracy, costs, quality control, and reg-

ulatory requirements may limit their application.

Clinical laboratories shouldbe involved indecisions

to establishon-site testingor provide alternatives for

achieving an acceptable rapid turn around time.

8.3.4 Chromatography techniques

Prior to using a chromatography technique it is

usually necessary to prepare the specimen and

isolate the compound(s) of interest from the biolo-

gical matrix. This process is often laborious and

time consuming. The following steps are involved:

. Hydrolysis of specimen containing conjugated

drug metabolites as to clear the conjugated bond

prior to extraction for better recovery.

. Protein precipitation to remove proteins from

specimens like blood.

. Extraction is used to isolate and concentrate the

drug(s) of interest. The common extraction meth-

ods are liquid–liquid extraction, solid–liquid (or

solid phase) extraction, solid phase micro-extrac-

tion, and supercritical fluid extraction.

8.3.4.1 Thin layer chromatography (TLC)

TLC is widely used in many hospital toxicology

laboratories. The earliest technical approaches to

drug addiction screening were primarily based on

this method. This ingenious technique, developed

by Dole et al. [6], involves extraction of drug(s)

from biological materials like urine and blood, onto

ion-exchanged papers. Modifications were made

using direct solvent extraction and absorption onto

resin columns because of the need for increased

analytical sensitivity. This technique does not

require expensive equipment and is now also avail-

able as a commercial kit from Toxi-Lab (Marion

Laboratories/Varian Inc., CA).

However, some limitations became apparentwith

reference to drugmetabolite(s). For example, it was

recognized that morphine glucuronide had to be

hydrolyzed prior to chromatography to achieve an

adequate sensitivity for detection of morphine.

Also, after usage of certain drugs (cocaine, mar-

ijuana or diazepam), very little of the parent drug is

detected in the urine. Rather, their metabolites

predominate; benzyoylecgonine, 9-carboxy-THC

and oxazepam. Hence, identification of character-

istic metabolite patterns is a requisite for detecting

drugs of abuse by TLC.

Another problemwith TLC is that of interference

or lack of analytical specificity. Various drugs,

including such widely used agents as antihista-

mines, can have the same migration distance (RF)

and yield the same color response to detection

reagents as drugs of adiction. Therefore, definite

identification on the basis of chromatographic color

reaction and/or RF is impossible. Furthermore,

TLC is too slow and cumbersome to be readily

applied to emergency toxicology and is not quanti-

tative. Its analytical detection limit is relatively

poor.

8.3.4.2 Gas chromatography (gas–liquid
chromatography-GC)

Gas chromatography is a chromatographic techni-

que that can be used to separate volatile organic

compounds by vaporizing a sample and injecting it

onto the head of a chromatographic column. The

volatile substances are carried by an inert gas, such

as helium or nitrogen, over a stationary phase in the

capillary column. The column is held at a tempera-
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ture high enough to ensure that the compounds

under test remain in the vapor state. A solution

containing the drug compound is injected at the

head of the GC column, where it is heated and

vaporized. The vapor is swept over the liquid that

coats the stationary phase and dissolved in liquid,

returns to and re-dissolves many times during its

passage along the column. Thus, through repeated

process, very similar compounds can be separated

and detected using different types of detectors.

8.3.4.3 High performance liquid
chromatography (HPLC)

Gas chromatography requires that a compound or

its chemical derivative be stable at temperatures

needed to make it vaporize. This places severe

limitations. In HPLCmethods the compounds have

to be soluble and the system usually operates at

room temperature. The solvent, which is a mobile

phase, is pumped under pressure through a column

packed with a stationary phase. The analyte (drug)

in the mobile phase emerges at the other end of the

column and passes through a detector. Modern

HPLC columns perform efficiently in separating

the mixture of drug(s); the resolution is not as good

as that of GC. Detection of drug is usually achieved

by 8.3.2 Ultraviolet spectroscopy, which in its

sophisticated form (diode array detection) permits

spectral scanning of each eluting peak to aid in

identification.

8.3.4.4 Mass spectrometry (MS)

The fundamental physical chemistry properties of

a compound’s mass (m) and charge (z) make ions

unique and this allows for separation within one

atomic mass unit. MS operates on the principle

that charged particles moving through a magnetic

sector or an electric field can be separated from

other charged particles according to their mass-to-

charge (m/z) ratios. A record of the ions formed

and the relative abundance of each are used as a

fingerprint to determine the identity of the

compound.

All mass spectrometers include a device to intro-

duce the samples (GC, HPLC, capillary electro-

phoresis), an ionization source to ionize the sample,

a mass analyzer in which charged particles are

separated according to their m/z ratios, an ion

collector, amplifier, as well as a detection device.

Contemporary MS also incorporates a computer

system for control of the instrument and for the

acquisition, display, manipulation, and interpreta-

tion of data.

When MS is coupled to GC, HPLC or CE,

nearly foolproof drug identification is possible

because substances are identified from their reten-

tion time measured by GC, HPLC, electrophoretic

mobility, their characteristic fragmentation pat-

tern by MS, and using computer-based libraries of

drugs fragmentation pattern. GC/MS, LC/MS,

LC/MS/MS, and CE/MS can be used to screen,

confirm, and quantify a wide variety of drugs

simultaneously. Advantages and limitations are

listed in Table 8.4.

8.3.4.5 Capillary electrophoresis (CE)

Instrumentation for electrokinetic separations in

fused silica capillaries of very small internal dia-

meter has recently become available. The feasibil-

ity of employing CE for drug monitoring in body

fluids, including plasma, serum, saliva, and urine,

has been adapted successfully [7]. In electrophor-

esis separations, small amounts of samples are

introduced by electrokinetic or hydrodynamic tech-

niques. Upon the application of electric current,

samples are transported through the capillary by the

Table 8.4 Advantages and limitations of mass

spectrometry

Advantages Limitations

. Specificity . High cost instrumentation

. Sensitivity . Extensive sample preparation

. Quantitation with

isotope dilution

. Lengthy analysis time

. Library search for

unknowns

. Requires well trained

operators
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combined action of electrophoresis and electro-

osmosis. Detection principles include conductivity,

fluorescence (diode array detector) and MS

detector.

8.4 SENSITIVITY AND SPECIFICITY

In drug testing, as in other laboratory methods, not

all results are accurate. Given that the implications

of a positive drug test can be far reaching, it is

imperative that those interpreting the tests under-

stand the diagnostic capability of the laboratory

method used. The accuracy of a laboratory test is

measured by it’s sensitivity, specificity, efficiency,

and predictive value [8–10]. Detailed information

on the accuracy of specific drug tests is well docu-

mented and easily referenced (Table 8.5) [11,12]

8.4.1 Sensitivity

Sensitivity refers to the likelihood that a testwillyield

a positive result when a subject has used a drug. It is

expressed as a percentage of calculated drug users.

Thus a drug test with a sensitivity of 90% will

correctly identify 90% of drug users (true positives),

but will yield negative result for the remaining 10%

(false negatives).

8.4.2 Specificity

Specificity refers to the likelihood that a test will

yield a negative result when a subject has not used a

drug. It is expressed as a percentage of nondrug

users. Thus a test with a specificity of 90%will yield

negative drug test results in 90% of people who are

nondrug users (true negatives) and give positive

drug test results in the remaining 10% (false

positives).

8.4.3 Positive predictive value

Positive predictive value is a statistical description

that describes the proportion of subjects with a

positive drug test that actually used drugs. Thus a

laboratory method with a 90% positive predictive

value will yield a positive test result in 90% of

subjects using drugs.

Table 8.5 Definition of statistical approach in test performance evaluation

Patient used drug Patient did not use drug

Above the cut off value or tests positive (A) True Positive (B) False Positive

Below the cut off value or tests negative (C) False negative (D) True Negative

Sensitivity ¼ a

aþ c
or

true positive test results

all patients with disease
Proportion of persons who used drug

and who test positive.

Specificity ¼ d

dþ b
or

true negative test results

all patients without disease
Proportion of persons who did not use

drug and who test negative.

PPV ¼ a

aþ b
or

true positive

all positive
Proportion of persons with positive test

who actually used drug.

NPV ¼ d

dþ c
or

true negative

all negative
Proportion of persons with negative

test who do not use drug.

Efficiency¼ a þ d/a þ b þ c þ d� 100
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8.4.4 Negative predictive value

Negative predictive value is a statistical description

that describes the proportion of persons with a

negative drug test result who actually did not use

drugs. Thus a test with a 90% negative predictive

value will yield a negative test result in 90% of

subjects not using drugs.

8.4.5 Efficiency of test

The efficiency of a drug test is measured by the

percentage of subjects in a population classified as

drug users and nondrug users. The efficiency is an

excellent demonstration of how accurate a test is. If

the efficiency of a test is 90%, that means that 90%

of a tests results are accurate.

8.4.6 Cut-off values

Cut-off values vary for each specific drug of interest

as well as each method of testing. A drug measure-

ment below the cut-off value is considered a nega-

tive test result while, in contrast, a drug measure-

ment above the cut-off value is considered a positive

test result. In a “perfect” test the cut-off valuewould

easily separate drug users from nonusers, showing

no overlap between the groups. In this hypothetical

situation both the sensitivity and specificity of the

drug test would be 100%. Unfortunately, ideal tests

do not exist. Fortunately, the vast plethora of drug

research has resulted in well-documented empirical

cut-off values that allow laboratories to manipulate

the sensitivity and specificity of any particular test.

Shifting the cut-off to the left, that is, lowering the

cut-off value, increases the sensitivity of the test

(fewer false negatives) but reduces the specificity

(more false positives). Similarly raising the cut-off

value reduces the sensitivity and increases the

specificity. Thus, a test with high sensitivity will

reveal the majority of drug abusers. Yet, this same

test will result in a greater number of false positives

requiring conformation procedures at an additional

cost. Alternatively, a test with lower sensitivity but

higher specificity may be of limited value, since it

cannot reveal many nonsymptomatic users of illicit

drugs.

In an extensive study, Ferrara et al. [13] con-

ducted experimental comparisons of immuno-

chemical and chromatographic techniques with

GC/MS, which is the gold standard of detection

and measurement. The results are summarized in

Table 8.6.

8.5 SCREENING VS. CONFIRMATION METHODS

Screening methods are generally the initial step in

an investigation of drug use. Conversely, confirma-

torymethods are restricted to those samples that are

found presumptively positive by the screening

method. The screening procedure selected should

be efficient, simple to perform, rapid, and

Table 8.6 Sensitivity, specificity: false positive and false negative rates

Technique Sensitivity Specificity False Positive Rate False Negative Rate

1. Homogeneous Immunoassays

(EMIT 1, EMIT 2, ADX)

61 98.5 87 99 0.6 8.4 1.5 38.8

2. RIA 55.1 98.3 92 99.7 0.3 4.7 1.7 44.9

3. On site Kits (ONTRK, E2 Screen, (Triage) 44.4 95.3 88.7 99.4 1.7 16.4 4.7 55.6

4. TLC (Toxi Lab) 23.3 82.1 97.4 100 0.4 3.8 17.9 76.7

Drugs analyzed: opiates, methadone, cocaine, cannabinoids, amphetamines, benzodiazepines, and barbiturates.

NOTE: The range given above represents drug assay performance for certain drugs at the lower and upper end.
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comparatively inexpensive. In order to avoid false

negatives, a small percentage of false positives with

a first step screening are tolerable. This option is

only defendable if a reliable confirmation procedure

is employed. The confirmatory method should

always be based on a different chemical principle

than the screening method. Furthermore, it is desir-

able for the confirmatorymethod to bemore specific

and with a detection limit that is lower than or at

least equal to that of the screening method

(Table 8.7).

8.6 SPECIMENS

For many years toxicologists have detected the

presence of drugs in biologicalmaterials using body

fluids such as blood and urine. In recent years,

remarkable advances in sensitive analytical techni-

ques have enabled the analysis of drugs in uncon-

ventional biological samples, such as hair, nail,

saliva, sweat, andmeconium. In post mortem speci-

mens, vitreous humor and various tissues have been

analyzed. The disposition of drugs and abuse in

each biological matrix can vary considerably com-

pared to excretion in urine [14] is illustrated in

Table 8.8.

The unique qualities of each matrix lend them-

selves nicely to different applications. A summary

of advantages and disadvantages of sweat, saliva,

and hair compared to urine is presented in Table 8.9.

Table 8.8 Relative occurrence of parent drug and metabolite(s) in urine, saliva, sweat, and hair

Drug Urine Saliva Sweat Hair

Amphetamine Amphetamine Amphetamine Amphetamine Amphetamine

Cocaine BZE>EME> cocaine Cocaine>BZE�
EME

Cocaine>EME�
BZE

Cocaine>BZE>
EME

Marijuana Carboxy metabolite THC THC THC> carboxy metabolitec

Heroin Morphine glucuronide>
morphine

Heroin� 6 AM>
morphine

Heroin� 6 AM>
morphine

6 AM> heroin�morphine

Codeine Codeine glucuronide>
codeine> norcodeine

Codeine Codeine Codeine>morphine

Methamphetamine Methamphetamine>
amphetamine

Methamphetamine Methamphetamine�
amphetamine

Metamphetamine>
amphetamine

Phencyclidine Phencyclidine Phencyclidine Phencyclidine Phencyclidine

Morphine Morphine glucuronide>
morphine

Morphine Morphine Morphine

BZE, benzoylecgonine; EME, ecgonine methyl ester; THC, tetrahydroconnabinol; 6 AM, 6 acetylmorphine.

From reference [14].

Table 8.7 Requirements of screening vs. confirmatory

methods

Screening Methods Confirmatory Methods

. Efficient . Different chemical principle from

screening methods
. Simple . Greater specificity
. Relatively

inexpensive

. Detection limit usually less than

screening methods
. Rapid
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8.7 ALCOHOL

8.7.1 Clinical indications for alcohol
testing

The immense physiological, pathological, and psy-

chological stigmata of alcohol consumption and

dependence are well described by other authors in

this textbook. Thus it is of no surprise that alcohol

users account for a large proportion of healthcare

visits. On a daily basis, medical professionalswork-

ing in every medical specialty see the effects of

alcohol consumption. As a physician taking care of

these patients, onewill eventually encounter a situa-

tion inwhich it is imperative toknowwhetherornota

patienthasconsumedalcoholand towhatextent. It is

at this time that a basic understanding of alcohol’s

pharmacokinetics, metabolism, as well as themeth-

ods used to detect it, will be of the most benefit.

Ethanol (alcohol) belongs to a family of volatile

alcohols,which includesmethanol and isopropanol.

Pharmacologically, it belongs to a family of drugs

known as sedative-hypnotics. Ethanol is a central

nervous system depressant, and the physiological

changes it causes are dose dependant and vary per

individual (Table 8.10).

Table 8.9 Comparison of urine, saliva, sweat, and hair as specimens for drug addiction testing

Biological

matrix

Drug detection

time Major advantages Major disadvantages Primary use

Urine 2 4 d Mature technology; on site

screening methods avail

able; established cut offs

Only detects recent use;

specimen adulteration pos

sible; collection procedure

invasive or embarrassing

Detection of recent drug use

Saliva 1 2 d Easily obtainable; samples

“free” drug fraction; parent

drug presence; commercial

screening methods FDA

cleared

Short detection time; oral drug

contamination; collection

methods influence pH and

saliva/plasma ratios; only

detects recent use; new

emerging technology

Presence of active drug may

be linked to performance or

impairment

Sweat 2 10 d Cumulative drug collection

device; FDA cleared

Potential for environmental

contamination during

application and removal

of patch

Detection of drug use during

wearing of patch

Hair Months Detects long term or chronic

drug use; similar specimen

can be recollected within a

few days

Potential for environmental

contamination and color

bias

Detection of drug use in recent

past (1 3 months)

FDA, Food and Drug Administration.

From Reference [14].

Table 8.10 Dose dependent effects of ethanol

Blood Ethanol

Level (% g/dl) Emotional and Physiological changes

0.00 02% Considered as alcohol free.

0.02 0.05% Most individuals experience mild

euphoria with no obvious signs of fine

motor dysfunction.

0.05 0.15% Euphoria along with reduction in motor

function, reaction time, and judgment.

0.15 0.30% Visible signs of intoxication with

impaired balance, speech, reaction

time, emotional stability comprehen

sion and vision.

>0.30% Marked loss in motor function, impaired

consciousness, associated with pos

sible death in complicated adults.

>0.40% Respiratory depression associated with

most fatalities.
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Once ingested, ethanol is rapidly absorbed from

the upper gastrointestinal tract andmakes its way to

the liver via the portal vein. In the liver, hepatocytes

oxidize the majority of ethanol via three major

enzymatic pathways. Peak blood ethanol concen-

trations are attained approximately one hour after

ingestion, and are influenced by a variety of factors.

Height, weight, amount of ethanol consumed, dura-

tion of consumption, presence or absence of food,

liver function, and gender all play a role. Women

will reach consistently higher blood ethanol con-

centrations than men following an identical oral

dose of ethanol. This occurs because women have a

smaller total body water distribution than men, and

thus the concentration of ethanol is greater in this

smaller compartment.

The rate of ethanol elimination from the body is

subjected to both zero order and first order enzyme

kinetics. Zero order kinetics refers to a reaction

process in which the reaction rate is independent of

the concentrations of the reactants. In contrast, first

order kinetics refers to a reaction process in which

the reaction rate is proportional to the concentration

of one of the reactants. The determinate of how

ethanol will be eliminated is based on the Michae-

las–Menten (M/M) constant for the alcohol dehy-

drogenase (ADH) isoenzyme-I (2–5mg/dl). The

majority of intoxicated individuals will have blood

ethanol concentrations that aregreater than theM/M

constant and thus ethanol elimination is zero order.

Ethanoleliminationfollowsfirstorderkineticswhen

the M/M constant is greater than the blood ethanol

concentration. The studies have indicated that the

average rate of elimination for ethanol is 0.015 g/dl

per hour formen and 0.018 g/dl per hour forwomen.

Several factors can affect this elimination rate.

Chronic alcoholics can have increased elimination

rates,whereas liverdiseasewill impair the clearance

of ethanol. Genetic factors may also be involved in

the elimination process, as some ethnic groups have

quicker average elimination rates.

Someof themostcommonandhighlyagreedupon

uses for alcohol testing are listed in Table 8.11. The

indications for alcohol testingare alsovery specialty

specific as in the case of drug testing. In the emer-

gency department indications for alcohol testing

often include patients with alteredmental status due

to poly-pharmacological drug overdoses. Often the

initial management of these patients is similar

regardless of the substances involved. However,

rapid identification of the classes of drugs involved

can be very useful in antitidotal treatment and

resuscitative care. In emergency departments, rapid

alcohol testing is useful for diagnosis,management,

and treatment of patients with altered mental status

or traumatic head injury. In fact, the College of

American Surgeons’ Committee on Trauma recom-

mends that alcohol testing be considered “essential”

for Level I and II trauma centers [15].

8.7.2 Methodology for alcohol testing

Numerous analytical approaches have been sug-

gested for the detection and quantification of alco-

hol (ethanol) in biological specimens. Generally the

methods have been classified as chemical (spot

tests, ADH reaction) or instrumental (GC). Com-

prehensive examination and descriptions of these

methods are available [16–19].

8.7.2.1 The conway microdiffusion assay

This assay is a general method for measuring

volatile compounds in blood samples. In this assay

Table 8.11 Indications for alcohol testing

. Evaluation of all patients with acute onset mental status

changes
. Evaluation of all patients with acute onset syndromes
. Evaluation of all multi system trauma patients
. Evaluation of a patient who is known to be intoxicated or

smells like alcohol
. Treating methanol and/or ethylene glycol poisoning
. Monitoring response to inpatient treatment
. Monitoring abstinence in inpatient or outpatient rehabi

litation programs
. Occupational medicine
. Forensic and clinical psychiatry
. Sports medicine
. Evaluation of high risk patients (e.g., physicians, athletes,

entertainers)
. Post mortem forensic pathology
. Law enforcement and probation screenings
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a blood sample and reagents are placed into a sealed

diffusion unit, and any volatile substances diffuse

from the sample and come into contact with the

reagent. For alcohol testing, acid potassium dichro-

mate is used as the reagent, which is reduced to a

purple solution in the presence of alcohol.

A rapid alcohol test for on-site screening (micro-

diffusionmethod)ofurinealcoholwasdevelopedby

Toxi-lab [20].Thisprocedure incorporates theuseof

a specimen-absorbingmatrix,which quickly distills

or releases alcohol from the specimen. The released

alcohol vapor is concentrated onto an acid dichro-

mate reagent suspended in an inert matrix. The

concentrated alcohol vapor is oxidized at this site,

in turn reducing the dichromate reagent, which is

evidenced by the appearance of a blue-green spot on

the detection reagent pad. This procedurewas mod-

ifiedandadaptedbyGunaga [21] for thescreeningof

volatile alcohols for whole blood, plasma, and other

clinical andpostmortembiological specimens.This

has been the method of preference for this author’s

laboratory over the last ten years [22].However, this

microdiffusion assay is not specific to ethanol, and

shouldonlybeusedasascreeningassayforvolatiles.

8.7.2.2 Enzymatic assay

The alcohol dehydrogenase (ADH) assay is com-

monly used in clinical laboratories. This assay is

based on the identical biochemical reaction that

ADH catalyzes in the human liver. ADH is respon-

sible for the reversible conversion of ethanol into

acetaldehyde with the assistance of the cofactor of

NADþ , which is converted into the reduced

NADH, which is read at 340 nm [19].

In a secondary reaction, theNADHgenerated can

be coupled to a diaphorase-chromagen system pro-

ducing a red-colored formazan colloidal suspension

that may be read spectrophotometrically at 580 nm.

These methods are often automated in clinical

laboratories to measure ethanol, and are thus pre-

cise and correlate well with gas chromatography

procedures. Furthermore, this method exhibits little

to no interference in the presence of isopropanol (to

2 g/l), methanol (to 3 g/l), acetone (to 4 g/l) and

ethylene glycol (to 3 g/l).

A modification of the enzymatic method was

developed for the Abbott-X series analyzers. The

NADH produced by the ADH catalyzed reaction of

ethanol and NAD reacts with a thiazoyl blue dye,

formingachromagen.This technique iscalledRadia-

tive Energy Attenuation (REA). This is based on the

principle that themeasuredfluorescenceintensityofa

solution containing fluorophore and a chromagen is

related to the absorbance of the solution. This assay

has been used successfully to measure ethanol in

serum,freshbloodandpostmortembloodspecimens.

8.7.2.3 Gas chromatography (GC)

Gas chromatography is a chromatographic techni-

que that can be used to separate volatile organic

compounds by vaporizing a sample and injecting it

onto the head of a chromatographic column. As

describe earlier in this chapter, the organic com-

pounds are separated due to differences in their

partitioning behavior between the mobile gas phase

and the stationary phase in the column.

The most common method for the analysis of

ethanol in biological fluids is the GC method [16].

It can distinguish ethanol from other alcohols, alde-

hydes, andketones. Ithas thesensitivityandprecision

to quantitate ethanol at a concentration as low as

0.01 g/dl.

The two commonGCprocedures are direct injec-

tion and headspace analysis. Carbowax or porpack

columns can be used to achieve separation of

volatile analytes. A thermal conductivity detector

can be used but a flame ionization detector has

greater sensitivity and is more commonly used

today. Two commonly used internal standards for

ethanol analysis are 1-propanol and 2-butanone.

Unfortunately, GC procedure is time consuming

and, therefore, not used for emergency determina-

tions. For forensic purposes, GCmethod is used for

confirmation and quantification.

8.7.2.4 Breath alcohol testing instruments

Breath alcohol instruments generally use one of five

types of analytical technology. A listing of the most
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commonly used instruments and their detection

principles are displayed in Table 8.12.

8.7.3 Specimens

Ethanol can be measured from nearly all fluid and

tissues samples. The primary specimens for mea-

surement include whole blood, serum, plasma,

urine, breath, saliva, and tissue samples. The pri-

mary specimens differ for clinical (serum and

plasma), law enforcement (breath andwhole blood)

and post mortem (whole blood, vitreous humor,

urine, and tissue) applications.

Blood tubes should be filled and kept caped to

prevent loss of ethanol. Blood collected under

sterile conditions without preservatives should be

analyzed within four hours. Addition of potassium

oxalate monohydrate (5.0mg/ml blood) plus

sodium fluoride (1.5mg/ml blood) is recommended

for storage up to two days at 5 �C. Storage may be

extended indefinitely if samples are maintained at

temperatures �20 �C. For up to two days of trans-

port in a nonrefrigerated condition, a higher con-

centration of sodiumfluoride (10mg/ml of blood) is

recommended. Do not use alcohol swabs or pads to

prepare venipuncture site for blood collection for

either clinical or forensic purposes. Use betadyne

instead to cleanse the skin.

In clinical laboratories, analyses for alcohol are

commonly performed on serum or plasma. There-

fore, it is important to understand the relationship

between whole blood alcohol and serum or plasma

alcohol concentrations. Since there is about

12–18%morewater in a volume of serumor plasma

than the corresponding volume of whole blood, one

should expect that serum and plasma would have a

higher alcohol concentration than the correspond-

ing whole blood.

8.7.3.1 Urine

Aside from blood and breath, a widely used speci-

men for determining alcohol has been urine. Many

studies have been carried out to correlate urine

alcohol concentrations with blood alcohol concen-

trations. The majority of these studies suggest that

the average urine: blood ratio is 1 : 3. However,

there is tremendous variation in the ratios deter-

mined (1.01–1.44). An individual producing dilute

urine would be expected to have a lower urine:

blood ratio than one producing concentrated urine.

There are many additional factors to consider. To

diminish these problems, the following procedure is

recommended during specimen collection. The

bladder is emptied and urine is discarded. After a

20–30 minute wait, a second specimen is obtained

and this is used for analysis. The alcohol concen-

tration in this second urine specimen reflects more

accurately the blood concentration at that time.

8.7.3.2 Saliva

Although blood and urine are the two most popular

specimens for alcohol analysis, saliva is now being

used. It has the advantage of urine in being obtain-

able by noninvasive techniques but it has also the

Table 8.12 Detection technology employed in breath

alcohol testing instruments

Primary Detection

Principle Instrument

Infrared Spectrometry BAC DataMaster

Intoxilyzer 5000

Intoxilyzer 1400

Intoxilyzer 4011Aa

Intoximeter 3000a

Electrochemical

Oxidation/Fuel Cell

Alco Sensor III, IV

Alcolmeter S D2

Alcomonitor

Breathalyzer 7410

Intox EC/IR

RBT III, IV

Gas Chromatography Alco Analyzer 2100

Intoximeter MK IVa

Chemical Oxidation/

Photometry

Breathalyzer Models

900a/900Aa

Taguchi Gas Sensor A.L.E.R.T. Model J4

Breath Alcohol Ignition

Interlock Devices (BAIIDs)

aInstruments that are no longer manufactured.

From Ref. [23].
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limitations that it is a highly variable specimen. In

spite of these pitfalls, numerous researchers have

tried to use saliva alcohol concentrations as an

estimate of blood alcohol concentration. Table 8.13

shows the distribution of ethanol in body tissue and

fluid compared with blood.

8.7.3.3 Breath

Whenever the patient can deliver a suitable breath

sample, breath alcohol analysis is the preferred

procedure for clinical purposes. It is an inherently

simple, rapid, noninvasive test that reflects the

alcohol content of the arterial circulation, which is

physiologically, and clinically, more significant

than the venous blood alcohol [19]. The desired

breath specimen consists of expired alveolar air in

which alcohol concentration has reached a typical

plateau.
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9
Cutaneous manifestations of drug
addiction

Kendra Gail Bergstrom and Miguel R. Sanchez
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9.1 INTRODUCTION

Drug addiction can be suspected or diagnosed

through recognition of characteristic or suggestive

skin lesions. Intravenous administration of pharma-

cologic agents can produce a number of recogniz-

able stigmata that may identify an individual as a

misuser of drugs (Table 9.1).

In addition, parenteral drug use can lead to

cutaneous and systemic infections. Because of un-

safe sex practices, substance misusers have higher

risks than the general population of contacting

sexually transmitted diseases [1], many of which

present with skin lesions. Behavior associated

with drug addiction continues to be an important

factor in the spread of human immunodeficiency

virus [2] (HIV), hepatitis B or C, and other blood-

borne infections [3] which can result in protean

cutaneous findings. Drug addicts have higher inci-

dences of depression, accidental injuries, and trau-

ma due to criminal violence or domestic abuse.

Unfortunately, drug misuse is often excluded as

an underlying etiology in the evaluation of these

skin lesions.

9.2 CLINICAL MANIFESTATIONS

Most of the cutaneous manifestions associated with

illicit drug use can occur in other conditions, but it is

their pattern, appearance, and distribution that iden-

tify persons with drug dependency. For this reason,

it is the combination of dermatological signs and

clinical suspicion that lead to suspicion about drug

addiction.

9.2.1 Scars

The most specific sign from injectable drug use is

the presence of skin tracks (Figure 9.1). Due to

direct injury from needles or a reaction to the

inoculated agents, punctures, ecchymoses, and

crusted erosions trail along the length of the vein
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(Figure 9.2). With repeated injection of irritating

drugs and adulterants, the veins become inflamed

and fibrosed. Due to their easy access, the veins of

the arms and hands are initially injected by most

novice addicts. However, to avoid the presence of

incriminating track marks, some addicts choose to

inject the legs and feet. When the more accessible

veins become scarred, drugs are injected into the

Table 9.1 Differential diagnosis of cutaneous stigmata

of drug addiction

Nasal perforation

Nasal malignancies lymphoma, carcinoma

Syphilis or yaws

Rhinosporidiosis

Hansen’s Disease (leprosy)

Nasal septum trauma

Exposure to chromium solutions

Phlebitis

Livedoid vasculopathy

Mondor Disease (sclerosing thrombitis)

Linear eruptions

Sporotrichosis

Post chemotherapy hyperpigmentation overlying veins

Abscess, Ulcerations

Atypical mycobacterial infection

Leishmaniasis

Tularemia

Actinomycosis

Ulcerative sarcoidosis

Vesciculobullous lesions

Diabetic bullae

Infections bullous impetigo, staph scalded skin infection,

Vibrio vulnificus

Porphyria cutanea tarda and other acquired blistering

disorders

Figure 9.1 Skin tracks image

Figure 9.2 Skin tracks along the length of a vein
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vessels of the neck, abdomen, axillae, groin, sub-

lingual area, genitals, and any visible or palpable

blood vessel, including hemorrhoids. When intact

veins or arteries are no longer found, the skin may

be cut superficially with razor blades or knives and

powdered drugs are rubbed into the lacerations.

Some young addicts actually prefer this technique.

Subcutaneous and intradermal injections, whether

deliberate or accidental, can cause irregular, round,

leukodermic, atrophic depressions known as skin

popping scars (Figure 9.3). In some cases, indurat-

ed, linear, hypertrophic, or keloidal scars form

along areas of previous inflammation.

As a potent vasoconstrictor, cocaine can produce

tissue ischemia, especially if extravasated into the

subcutaneous tissue. Intravenously administered

cocaine does not usually form tracks, but cutaneous

scars on the extremities resulting from intracutane-

ous injection have been reported [4]. Pentazocine

injection can cause brawny, fibrotic skin that may

resemble localized scleroderma, and which may

ulcerate [5].

9.2.2 Pigmentary changes

Post-inflammatory pigmentary changes are caused

by increased melanin in the epidermis and/or der-

mis, after the resolution of acute inflammation from

any cause. These changes are more common in

persons with darkly pigmented skin. Circumferen-

tial pigmented bands due to pressure from tourni-

quets are common in darkly skinned intravenous

drug users. Soot tattoos are blackmacules produced

by inadvertent injection of residual carbon that

remains on the needle after flaming. Persons who

abuse methamphetamine develop grayish, dry,

leathery skin with a strange odor.

9.2.3 Ulcerations

Intradermal injections of accidental extravasation

of certain drugs and adulterants can cause tissue

injury. Heroin and other powder drugs are frequent-

ly “cut” with fillers, such as lactose, mannitol,

dextrose, acetaminophen, caffeine, baking soda,

and flour [6]. Injection of sclerosing adulterants

and drugs can produce tender and inflammatory

plaques or nodules that ulcerate and heal with

epidermal pigmentary changes, woody induration

of the dermis and subcutaneous tissue, and retracted

scars.

Even inhalation of cocaine can cause skin and

muscle infarction. Extensive necrosis of the nose

and upper lip accompanied by a necrotizing infec-

tion of the subcutaneous soft tissue of the cheeks,

forehead, and temporal region has been caused by

forced intranasal impaction of crack cocaine [7].

Because of the high alkalinity of the solution,

Figure 9.3 Skin popping scars
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injection of barbiturates can cause tender, edem-

atous, indurated plaques that can ulcerate and

become infected. Tripelennamine (pyribenza-

mine), an antihistamine usually injected in com-

bination with pentazocine or another opioid, also

induces tissue necrosis and ulceration [8]. After

pentazocine injection, the skin often breaks down,

resulting in irregularly shaped, deeply penetrating

ulcers that may extend to fat and even muscle.

Drug addicts have been known to sabotagemedical

wound healing efforts to maintain the very vascu-

lar granulation tissue in ulcers for heroin

administration [9].

9.2.4 Burns

Burns from lit matches, cigarettes, pipes, or para-

phernalia, as well as from contact with fire during

cooking are common during the altered state of

consciousness produced by drug intoxication. Cig-

arette burns, most commonly on the digits and

sternum, occur from lit cigarettes that addicts were

smoking before falling asleep. The “necklace sign”

is produced by cigarette ashes that fall on the neck

when a smoking addict dozes off. Singeing of the

eyelashes and eyebrows, resulting in madarosis,

may be caused by rising hot vapors during smoking

of crack cocaine [10]. Individuals who use crack

cocaine may also develop linear, circular, or oval

blackened hyperkeratotic lesions caused by the heat

of a glass pipe. The areas affected are the thenar

eminences of the thumbs (crack thumbs) and the

palms (crack hands) of the dominant hand [11].

More severe thermal burns may be incurred on the

hands while lighting a crack cocaine pipe with a

butane lighter directed downward onto the pipe.

Solvent inhalation is especially popular among

adolescents. Minor, superficial burns occur as a

result of flash fires caused by the ignition of lighter

fluid, composed of butane and isobutene, in

enclosed spaces while the fumes are being inhaled.

Extensive explosion burns can occur involving the

face, neck, arms, and hands as well as the trunk and/

or lower extremities [12]. Severe burns also occur

when other solvents, such as paint thinner or petrol,

become ignited by a cigarette that the sniffer is

simultaneously smoking. Widespread burns have

resulted from explosions of home methamphet-

amine laboratories [12].

9.2.5 Pruritus

Itching, from multiple causes, is a common com-

plaint of drug users. Chronic cocaine use coupled

with marijuana inhalation may cause pruritus. Pro-

longed use of cocaine may lead to the development

of formication, during which the individual senses

that insects are crawling on or under the skin. These

tactile hallucinations can be intensely vivid and

associated with psychosis [13]. Foraging behavior,

involving compulsive searching for pieces of crack

cocaine in locations where it was once used, have

been reported by some long-term users [14]. Re-

petitive, stereotypical skin picking leading to excor-

iations and skin ulcers on the face and extremities

has been observed in individuals who abuse meth-

amphetamine. The feeling of euphoria provided by

heroin may be accompanied by skin flushing and

itching, aswell asdrymouth,wateryeyes, and runny

nose. Chronic heroin users often have dry skin that

becomes easily irritated and pruritic.

Generalized or focal, especially genital, itching

after drug administration has been named “high”

pruritus. Conversely, hypoesthesia is a manifesta-

tion of low-dose exposure to ketamine and phen-

cyclidine (PCP) [15].

9.2.6 Mucous membrane lesions

The misuse of drugs via an intranasal snorting or

smoking has gained popularity in the addict com-

munity. Snorting cocaine causes erythema and ero-

sion of the nasal turbinates, nasopharynx, and

evental perforation of the nasal septum or even the

palate (Figure 9.4) [16]. The pathogenesis is vaso-

constriction with resulting ischemia and, occasion-

ally, infection. Chronic rhinitis, epistaxis, osteolytic

sinusitis, gingival retraction, and bruxism are other

complications. Halitosis and frequent lip smacking

are signs of cocaine addiction. Cuts from chipped

glass pipes and thermal burns may be present on the
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lips of some crack cocaine users. Sniffing heroin

less often causes these charges. However, invasive

fungal rhinosinusitis appears to be a complication

unique to intranasal narcotic abuse. A case of

pemphigus vegetans, Neumann type, restricted to

the intranasal tissue was reported to have been

induced by inhalation of heroin [17].

Xerotic chelitis is observed commonly in meth-

amphetamine and heroin addicts [18]. Metham-

phetamine users also have red, dry noses. Transient

eyelid edema has been described with opiate ad-

diction. The typical red or “bloodshot” eye fre-

quently occurs with marijuana and sometimes with

cocaine or phencyclidine use. Scleral hemorrhages

in drug addicts are usually traumatic but may be

caused by septic emboli due to endocarditis. There

are reports of men applying cocaine powder to their

glans penis to postpone ejaculation and of women

rubbing cocaine on their genitals to enhance plea-

sure. These practices can lead to priapism, irritant

dermatitis, and even ulcerations. Priapism can fol-

low crack cocaine inhalation [19]. Penile ulcers

have developed after the injection of heroin into

the shaft veins.

Marked dental decay and gingival disease are

common in hard-core users of opiates, as a result of

the effects of opiates and of poor hygiene. Hallu-

cinogen-induced xerostomia also predisposes to

caries. Persons addicted to methamphetamine,

especially snorters, have higher tooth wear caused

by teeth clenching. Habitual chewing of betel palm

seeds, which contain a narcotic stimulant – a prac-

tice in parts of Southeast Asia – stains the teeth a

brown color.

9.2.7 Granulomas

When individuals inject foreign material into the

skin, either deliberately as a narcotic or as an inert

ingredient, the body may mount a granulomatous

response to the foreign body. Granulomas present

clinically as firm, moveable subcutenous nodules in

the superficial dermis usually without overlying

epidermal change.

Pulmonary foreign body granulomas have been

found in 30% of addicts on whom autopsies have

been performed [20]. While not at as common as

pulmonary granulomas, cutaneous granulomas can

develop months to years after exposure. In partic-

ular, injection of silica can lead to silicone granu-

lomas. This processmay take years because silicone

must convert into its colloidal silicate form. Most

granulomas are caused by the injection of hydrous

magnesium silicate (talc) and, less often, starch, into

subcutaneous tissue, the deep dermis, and walls of

veins. Talc granulomas alsomaydevelop in the liver,

lymph nodes, spleen, and bone marrow. In addition

Figure 9.4 Nasal/palatal injury from intranasal cocaine use
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to being a popular adulterant for powdered drugs,

talc is the main ingredient in some narcotic tablets

that are crushed, diluted in liquid, and injected.

Other causes of granulomatous reaction, such as

sarcoidosis, tuberculosis, and atypical fungal or

mycobacterial infection, should be considered in

the differential diagnosis of granulomas of the skin.

In fact, any of these diagnosis can occur concur-

rently with drug-induced granulomas in the same

individual.

9.3 CELLULITIS AND SOFT TISSUE INFECTIONS

Skin and soft tissue infections are the most com-

mon disorders for which drug addicts seek care

and are hospitalized [21]. In a study of 127

hospitalized intravenous drug users [22], the ad-

mitting diagnoses were cellulitis (40.9%), abscess

with cellulitis (32.3%), abscess alone (16.5%),

infected skin ulcers (10.2%), necrotizing fasciitis

(7.1%), and septic phlebitis with cellulitis (5.5%).

Lymphangitis may accompany skin infection, and

the possible presence of osteomyelitis or pyogenic

arthritis should be considered. Because upper

extremity vessels are preferentially used, cellulitis

of the hand, forearm, and arm is particularly

common and should be treated aggressively. Nec-

rotizing cellulitis and gangrene have been

reported in 7% of drug addicts with upper extrem-

ity cellulitis [23].

In parenteral drug users, Staphylococcus aureus

is the most frequently cultured bacterium from soft

tissue infections, followed in successive order of

prevalence by streptococcal species and by other

common oral or skin flora [24]. Attempts to obtain

cultures are prudent because skin infection byGram

negative bacteria, anaerobes, and unusual organ-

isms is relatively common. Notably, in one study,

the flora spectrum of street heroin had no relation-

ship to the bacteria causing infections in intrave-

nous drug users [23].

Combined use of tripelennamine and pentazo-

cine, popular since the 1980s, favors selective

survival of Pseudomonas aeruginosa [25]. These

two compounds, which are usually bacteriocidal to

staphylococcus and other skin flora, allowed the

survival of a specific type of Pseudomonas that

causes skin and soft tissue infection when injected

intravenously. In patients who use these drugs,

Pseudomonas should be considered as a source of

infection.

The use of quinine and other adulterants in heroin

predisposes to Clostridium soft tissue infection.

Wound botulismdue toClostridiumbotulinum type

Aoccurs almost exclusively in drug addicts. Several

cases have been reported from California and other

western states during the past decade [26]. Infection

with this species can lead to systemic botulism,

including transient paralysis of the diaphragm and

ventilator dependence for a period of up to months.

Botulism is associated with parenteral injection,

especially skin popping of black tar heroin, a form

that derives its color from impurities and adulter-

ants during its manufacture. This form of heroin is

highly hygroscopic and has a high water content

that supports the growth of microorganisms. The

spores ofC. botulinum are not destroyed by heating

the contaminated heroin and are subsequently in-

oculated into subcutaneous tissue, where they ger-

minate and produce toxin. There is pain, tenderness,

and swelling, but in the early stage the characteristic

signs of cellulitis or an abscess may not be prom-

inent. Other clostridia, such as C. tetani, have also

caused outbreaks of tetanus and C. sordellii has

been associated with outbreaks of necrotizing

fasciitis [27,28].

In cocaine snorters, the intranasal septum or

paranasal sinuses can become infected, leading at

times to osteomyelitis [29]. Necrotizing cellulitis or

Fournier’s gangrene of the scrotum and penis has

been reported in an addict who accidentally injected

cocaine into the femoral artery instead of the

vein [30].

Due to the popularity of skin popping, the inci-

dence of cutaneous abscesses has been increasing.

Abscesses from such subcutaneous drug injection

are often multi-lobulated and deep, with extensive

necrosis that requires exploration and debridement.

Superficial abscesses may rupture spontaneously,
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leaving behind punched-out ulcers. In severe cases,

abscesses may be contiguous with bone when os-

teomyelitis is present. Cervical abscesses usually

occur in the anterior cervical triangle andmay cause

life-threatening complications, such as mediastei-

nitis, pneumomediasteinum, airway obstruction,

internal jugular vein thrombsis, and extension into

the carotid sheath. Abscesses in the groin may be

deep and extensive, especially if they originate in

the femoral triangle. The severity of pain usually

exceeds the degree expected from clinical findings.

Computed tomographic scanning is needed to de-

termine the extent of involvement of deep abscesses

and abscesses in regions such as the neck and

groin [31].

In more than one-half of drug use related ab-

scesses, only one pathogen is cultured, but in

33–45% more than one organism is present [22].

Any bacteriamay be recovered from an abscess, but

the more commonly cultured ones are S. aureus

(20–60%), Streptococcus species (25%), and Gram

negative rods (up to 25%). The rate of methicillin-

resistant Staphylococcus aureus (MRSA) in intra-

venous drug users, particularly those who are HIV

infected, has escalated to the point that any skin

bacterial infection must be considered to be caused

by this highly resistant and virulent bacteria until

otherwise proven by culture [32]. MRSA soft tissue

infections have also been reported to be developing

with alarming frequency in methamphetamine

addicts due to skin damage from repetitive skin

picking. Anaerobic bacteria are alsomore common,

particularly in polymicrobial infections [33]. In one

study [34], anaerobic bacteria were recovered from

two-thirds of abscesses, and in one-third of these

were the only cultured organism. Eikenella corro-

dens, an oral flora bacterium, is cultured from some

abscesses caused by injections of methylpheni-

date [35]. Fever and leukocytosis are not absolutely

reliable measures of severity and are absent in

about one-half of cases. Curiously, some abscesses

develop months after a patient has ceased to

use drugs.

Necrotizing fasciitis with or without myositis

requires extensive subfascial surgical debride-

ment. In some cases, only swelling or inconspic-

uous cellulitis is apparent. However, severe pain

out of proportion to clinical signs is present in

94% of cases [36]. If the clinician disregards the

patient’s complaint merely as a request for nar-

cotics, the outcome may be devastating [32]. For

this reason, surgical exploration is mandatory in

any addict with cellulitis and unexplainable severe

pain. Multiple organisms are cultured in 59–85%

of cases. Anaerobes are present in 12% of cases.

The presence of gas is not pathognomonic for

Clostridium infection, and can also be caused by

Staphylococcus. The infection will progress in a

majority of patients treated with intravenous anti-

biotics without surgical debridement. A decrease

in the mortality rate from 27 to 7% was reported

with a protocol consisting of early diagnosis,

intravenous broad-spectrum antimicrobial the-

rapy, supportive care, early subfascial debride-

ment, and repeated wound debridement every

8–12 hours until no necrotic tissue is formed [32].

In this study, between two and four debridements

were needed.

Infectious endocarditis is the most common

systemic bacterial infection in intravenous drug

users and is increasing by 40–60% annually, de-

spite a relatively stable number of drug-using

addicts during the same period [37]. Although in

some reports, hospitalized addicts with skin and

soft tissue infections have positive blood cultures,

bacteremia from skin infection is not common [38].

Intravenous drug users with advanced HIV immu-

nosuppression are predisposed to developing en-

docarditis. Cutaneous signs of endocarditis include

painful red-purple, slightly raised, plaques often

with a pale center often on the fingers or toes due to

bacterial vasculitis (Osler nodules), nontender of-

ten hemorrhagic small nodules usually occurring

on the palms and soles due to bacterial microem-

bolism (Janeway lesions), splinter hemorrhages,

necrotic ulcer arising from a bulla, surrounded by

an erythematous halo caused by P. aeruginosa

(ecthyma gangrenosum), ecchymosis, petechiae

and purpura fulminans.

Sporadic cases of toxic shock syndrome related

to intravenous heroin abuse havebeen reported [39].

Nephrotic syndrome from amyloidosis has been

reported in skin poppers and intravenous drug users

with chronically draining skin lesions [40].
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9.4 FUNGAL INFECTION

Fungal infections can broadly be classified into

superficial (dermatophytosis), deep (aggressive

forms of superficial fungi, invasive fungi), and

disseminated (usually in an immunocompromised

host). Drug users may have an increased incidence

of many of these infections due either to their drug

use or increased incidence of concurrent diseases,

such as HIV and HCV [2,3].

Even in the absence of HIV infection, the inci-

dence of dermatophytosis, including onychomyco-

sis (nail infection), tinea pedis, tinea cruris, and

tinea corporis is higher among intravenous drug

addicts [41]. Injections of brownheroin have caused

disseminated candidiasis due to yeast overgrowth in

the lemon juice used to dissolve the heroin [42].

Complications of disseminated fungal infection

include ocular disease (uveitis, endophthalmitis),

monoarthritis, osteochondritis, and pleuritis. Un-

like HIV infection, intravenous drug use, together

with diabetes mellitus, severe neutropenia, and

deferoxamine therapy for iron overload, is a pre-

disposing factor to zygomycosis, including infec-

tion, particularly with species of Mucor and Rhi-

zopus. The characteristic lesion is a cellulitic plaque

or abscess that rapidly becomes edematous and

necrotic.

9.5 VASCULAR LESIONS AND VASCULITIS

The most common vascular lesions in addicts are

ecchymoses and hematomas from extravasated

blood along injected vessels. Petechiae, nonblanch-

ing red macules less than one centimeter in diam-

eter, may form distal to tourniquets. Addicts who

inject intra-arterially are at risk of developing vas-

cular compromise of the hands with discoloration,

edema, and cool temperature. Arterial constriction

or emboli can lead to gangrene and loss of digits or a

limb. Repeated vascular injury and infection of the

digits may eventuate in irreversible contractures

(camptodactylia) that resemble Dupuytren’s dis-

ease. It is important to evaluate any patient with

contractures, inflammation, or edema of the hands

for soft tissue infection, as well as underlying

musculoskeletal complications such as fibrous my-

opathy, joint restriction, muscle contractures, in-

flexible ankylosis, and suppurative tenosynovitis.

Digital thrombosis with extensive infarctive skin

lesions and associated hepatitis and glomerulone-

phritis may follow intravenous injection of cocaine

into an arm vein. Painful discoloration with result-

ing ulceration of the palm also can result from

injection of cocaine into the radial artery.

Cocaine may produce superficial or deep venous

thrombosis. An erythematous, tender cord is the

hallmark sign of superficial thrombophlebitis,

which can be caused by a local pro-coagulant state

after intravenous injection, or associated with a

localized cellulitis secondary to infection. Rarely,

mycotic infection may result in a vascular aneu-

rysm, most frequently in the femoral artery, and

require immediate surgery.

Quinine, a favored adulterant because of its bitter

taste similar to heroin and its enhancement of the

narcotic euphoria, is destructive to lymphatics,

causing chronic, nonpitting hand or limb edema

after repeated injections.

Injected propoxyphene (Darvon) produces throm-

bophlebitis and skin necrosis. In rare cases it has

also caused disseminated intravascular coagulation.

9.5.1 Vasculitis

Necrotizing vasculitis from injected drugs usually

develops on the neck or extremity as a warm, firm,

tender mass that may bemisdiagnosed as an abcess.

Pseudovasculitis with aggressive nasal destruction,

as well as oropharyngeal and cutaneous ulcers, may

be misdiagnosed as Wegener’s granulomatosis in

cocaine addicts, especially because perinuclear

antinutrophil cytoplasmic antibody (p-ANCA)

levels may be falsely positive.
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9.5.2 Vesiculobullous lesions

Blisters on the skin are classified in the dermato-

logic nomenclature as vesicles, which measure less

than one centimeter in diameter or bullae, which are

at least one centimeter in diameter. The causes of

vesiculobullous lesions are extensive, but several

patterns may be seen in drug users. Burns are one

cause of vesiculobullous lesions. Traumatic vesi-

cles or bullae at the site of injection are observed

occasionally.

Comatose patients who have overdosed on bar-

bituates or other sedative drugs often develop pres-

sure-related erythema, bullae, and ulcerations.

These so-called coma bullae are induced by chronic

pressure in a particular location. Angular, irregular

patterns or patterns approximating clothing may be

clues to these processes. Unlike bedridden patients,

who typically develop pressure-induced lesions on

the sacral or ischial areas, elbows, or heels, addicts

may present with bullae in unusual body areas and

configurations depending on the body position in

which they lost consciousness.

Vesicles or bullae can be a sign of concurrent

infection. Bullous impetigo, a disease caused by

local Staphylococcus infection, can cause bullae

over sites of skin damage or trauma (from injecting,

for example). In rare cases, saltwater pathogens like

Vibrio vulnificus can cause hemorrhagic bullae on

the lower legs and feet of individuals who walk

barefoot in salt or brakish water.

If coma bullae are suspected, a thorough evalu-

ation should be undertaken to evaluate whether

deeper damage, such as fasciitis, rhabdomyolysis,

compartment syndrome, or nerve palsy, is present.

The chronic pressure that causes coma bullae often

leads to deeper damage as well.

9.6 ACNE AND PILOSEBACEOUS EFFECTS

Anabolic steroid use can cause acne, cysts, oily

hair or skin, male or female pattern alopecia,

increased hair growth in women, gynecomastia in

men, coarse skin, edema, testicular atrophy, and

clitoral enlargement. Papulopustular facial acnei-

form eruption in habitual users of 3, 4-methyle-

nedioxymethamphetamine (MDMA, “Ecstasy”)

may be associated with systemic adverse effects

such as hepatic damage [43]. Hyperhidrosis is a

common complaint secondary to amphetamines.

Piloerection, paresthesias, and percutaneous flush-

ing are manifestations of the somatic but not the

perceptual phase of lysergic acid diethylamide

(LSD) intoxication. In addition to constricted

pupils and runny nose, gooseflesh is a sign of

opiate intoxication.

9.7 ASSOCIATED NONINFECTIOUS SKIN DISEASES

Seborrheic dermatitis – scaling on the scalp, eye-

brows, nasolabial fold, and beard – may be more

frequent in cocaine users. Eczema, particularly

contact dermatitis, has been reported to occur more

frequently in habitual users of illicit drugs. Pseu-

doacanthosis nigricans has been observed in heroin

addicts [44]. Cocaine use has been implicated in

causing or unmasking scleroderma [45] both in a

local and systemic manner.

9.8 DRUG INDUCED REACTIONS

As with other medications, hypersensitivity

responses can be induced by addictive drugs. These

include morbiliform exanthemaous eruptions, urti-

caria, fixed drug reactions, leukocytoclastic vascu-

litis, erythema multiforme, and toxic epidermal

necrolysis. Dermographism, the formation of a
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wheal on normal skin after firm stroking, is com-

mon. In addicts with fixed drug eruptions, one or

multiple pigmented patches on the skin andmucous

membranes may develop.

Narcotic addiction is a common cause of falsely

reactive nontreponemal tests for syphilis, so-called

biological false positive serologic tests (VDRL,

rapid plasma regain tests) [46]. In these cases,

treponemal test (Microhemoagglutination-Trepo-

nema Pallidum, Fluorescent Treponemal Antibody

absorption tests) will be nonreactive. However, in

addicts who have had syphilis, not only will both

tests be positive but the titers of the treponemal tests

also may not decrease after treatment.
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10.1 INTRODUCTION

The prevalence of addictive disorders in primary

care outpatients varies from 7 to 28% [1,2]. Drug

use including alcohol and tobacco continues to be

the greatest threat to our nation’s health, causing

well over 600 000 deaths yearly in the United

States. Although the prevalence of drug use

varies within populations it remains significant

for all groups seen in primary care medical

practices.

50% of Americans currently drink alcohol: 23%

binge drink, defined as five ormore drinks on at least

one occasion in the 30 days prior to the survey; 7%

are heavy drinkers, defined as binge drinking on five

or more days in the past month.

29% of Americans are current users of a tobacco:

25% smoke cigarettes, 6% smoke cigars, 3% use

smokeless tobacco, and 1% smoke pipes.

8% of the population aged 12 years or older, are

current illicit drug users. Current drug use means

use of an illicit drug during the month prior to the

survey interview. 6% are using marijuana, 1% are

using cocaine and less than 1% are using hallucino-

gens, and heroin. 6% of Americans misuse pre-

scription medications [3].

Aswithother chronicmedical conditions, thebest

hope for prevention, detection and treatment of

substanceusedisorders beginswith theprimarycare

office visit. The primary care physician is uniquely

situated to intervene in this area but often feels

helpless to do so. Research reveals that primary care

physicians in the United States perceive themselves

as being less prepared to diagnose substance use

disorders than other chronic conditions. They find it

more difficult to discuss these topics with their

patients, and are more skeptical about the effective-

ness of available treatments [4]. Despite these

concerns, 88% of primary care physicians report

that theyroutinely screen theirpatients for substance

use problems and 82% refer patients who screen

positively for treatment. Further study reveals that

althoughmost of these physicians ask about alcohol

consumption, less than 20% use a formal screening

tool or ask follow-up questions important for diag-

nosing substance use disorders [5].
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10.2 MEDICAL AND PSYCHIATRIC COMPLICATIONS OF ADDICTION

The high prevalence of addictive disease and the

frequency of serious medical complications asso-

ciated with addiction require that the astute primary

care physician be vigilant in identifying addiction

as the cause of many common medical problems,

as well as looking for these common medical

complications in patients identified with the disease

of addiction. Because primary care physicians are

often faced with the initial presentation and treat-

ment of psychiatric illness, the high comorbidity of

additive and psychiatric disease must be appre-

ciated and considered in the evaluation of primary

care patients.

10.2.1 Alcohol-related illness [6–9]

Moderate alcohol intake, defined as a daily average

of two drinks or less for men and one drink or less

for women, may actually improve mortality, espe-

cially for cardiovascular disease. There is, however,

increased risk for those drinking over three drinks

daily [10]. There is no organ system that escapes

potential ruin from excessive alcohol consumption

(Table 10.1). Patients with alcohol dependencemay

present with symptoms as benign as insomnia, or as

impressive as ascities, and hepatic failure. Exces-

sive alcohol intake has been described as the most

common cause of secondary hypertension. Recent

evidence suggests that this may be primarily

a gender related phenomenon, with men having the

greatest increase in blood pressure from excessive

drinking [11]. Arrhythmias are associated with

excessive alcohol use. As much as 20% of atrial

fibrillation is thought to be secondary to chronic

alcohol consumption [12]. Alcohol is toxic to mus-

cle, and especially to cardiac muscle. 50% of

patients with idiopathic caridomyopathy have alco-

hol dependence [13]. Patients that drink alcohol

heavily are at greater risk for stroke as well [14].

Alcohol gastritis is a commoncause of dyspepsia,

and Barret’s esophagus a common explanation

for persistent heartburn. Mallory–Weiss tears are

a frequent cause of hospitalization for alcohol

dependence patients. Excessive alcohol use is the

most common cause of acute and chronic pancrea-

titis [15]. Alcohol-related liver disease is the ninth

most common cause of death in the United States.

It presents in several forms. As many as 90% of

alcoholics have alcoholic steatohepatitis (fatty liver

Table 10.1 Common medical complications of alcoholism [6 9]

Gastrointestinal Cancers of the oral cavity, tongue, pharynx, esophagus, stomach, colon, pancreas, liver, bile ducts,

hepatitis, steatosis, cirrhosis, portal hypertension, varices, spontaneous bacterial peritonitis,

Gastritis, esophagitis, pancreatitis, gastroesophageal reflux, Barret’s esophagus,Malloryweis tears,

Bleeding

Cardiovascular Hypertension, cardiomyopathy, atrial fibrillation, coronary artery disease, dysrhythmia, sudden death

Neurologic Sedative hypnotic withdrawal, seizures, delirium tremens, hallucinosis, dementia, Korsakoffs

encephalopathy, Wernicke’s syndrome, cerebellar dysfunction, intreacranial bleeding, subdural

hematoma, stroke, myopathy, peripheral neuropathy

Pulmonary Aspiration, pneumonia, pneumonitis, sleep apnea, respiratory failure, tuberculosis

Renal Acute renal failure, hepatorenal syndrome, rhabdomyolysis

Endocrine Diabetes, hyper/hypoglycemia, alcohol ketoacidosis, testicular atrophy, gynecomastia, breast cancer,

infertility, sexual dysfunction osteopenia

Hematologic Macrocytosis, anemia, thrombocytopenia, pancytopenia, coagulopathy

Musculoskeletal Osteonecrosis (hip), Fracture, rhabdomyolysis, gout

Neonatal Fetal alcohol syndrome

Psychiatric Alcohol induced delirium, dementia, amnesia, psychosis, mood disorder, anxiety, perceptual disorder,

sexual disorder, sleep disorder

158 ADDICTIVE DISORDERS AND CLINICAL DISEASES



disease). 10–35% of patients with alcoholism will

develop alcoholic hepatitis. Of that group, 70%

will eventually progress to cirrhosis. Death from

alcohol-related cirrhosis in 1997 was 3.8/100 000,

representing 40% of all deaths from cirrhosis.

Despite the fact that increased alcohol consumption

(>60 to 80 g/d of alcohol in men and >20 g/d in

women) increases the risk of developing cirrhosis,

many patients who drink far more than this never

develop cirrhosis, suggesting that there are predis-

posing factors other than alcohol that increase the

likelihood that an individual patient will develop

cirrhosis [16].

A causal association has been established

between alcohol consumption and cancers of the

oral cavity, pharynx, larynx, esophagus, liver,

colon, rectum, and, in women, breast; an associa-

tion is suspected for cancers of the pancreas and

lung [17].

Aspiration pneumonitis and pneumonia are com-

mon in the intoxicated patient. Sleep apnea is more

common in chronic excessive alcohol use, and acute

intoxication can result in respiratory failure.

Chronic alcohol adiction has been described as

one of the risk factors for acute renal failure to

occur in unobstructed acute pyelonephritis. Alcohol

addiction is also associated with papillary necro-

sis [18] Hepatorenal failure may result from

alcoholic liver disease.

Alcoholism is associated with a number of endo-

crine abnormalities, such as ketoacidosis, diabetes,

osteopenia, and sexual dysfunction. As many as

75% of male alcoholics experience erectile dys-

function [19]. Heavy-drinking women compared to

moderate- and light-drinkingwomen have the high-

est rates of lack of orgasm [20].

Hematologic abnormalities include red cell

macrocytosis, thrombocytopenia, and pancytope-

nia, all the result of a direct toxic effect of alcohol on

the bone marrow. Coagulpathy is common with

liver disease in alcoholics.

Neuropsychiatric disorders are commonly asso-

ciated with alcoholism and include: depression and

anxiety disorders, delirium, dementia, hallucinosis,

Korsakoffs encephalopathy, Wernicke’s syndrome,

cerebellar dysfunction, intreacranial bleeding, sub-

dural hematoma, stroke, and myopathy. Peripheral

neuropathy is especially common with as many as

66% of alcoholics having electromyographic find-

ings consistent with neuropathy [21]. Recent

evidence has linked depression and alcoholism

genetically initially through twin studies and now

gene identification [22,23]. Binge drinking in mid-

life is associated with increased risk of demen-

tia [24]. Physical dependence on alcohol results in

an abstinence syndrome or withdrawal of the seda-

tive hypnotic type. This can begin within 24 hours

of the last drink and is manifested by anxiety,

tremulousness, nausea, diaphoresis, tachycardia,

increased blood pressure, and progress to seizures

and ultimately to delirum tremens.

Fetal alcohol syndrome occurs at a rate of 0.2–1.5

per 1000 live births in the United States. 11.1% of

pregnant women drink alcohol and 1.9% binge

drink or use alcohol frequently [25].

10.2.2 Tobacco-related illnesses

Tobacco causes over 420 000 deaths yearly in the

United States. Population surveys reveal that

23.4% of the adult United States population smoke

cigarettes, and these overall numbers are consis-

tent with studies of primary care patient popula-

tions, although there are significant differences

within groups in primary care patients versus

population-based studies [26,27]. Tobacco causes

more morbidity and mortality than any other mis-

used substance. Atherosclerosis results in vascular

disease manifesting as coronary, and carotid artery

disease, cerebrovascular disease, aortic aneurysms,

peripheral vascular disease, and renal disease.

Smoking increases the risks of multiple cancers,

including lung, bladder, larynx, esophagus,

stomach, cervical, pancreatic, and oral cavity.

Smoking is the leading cause of chronic obstruc-

tive pulmonary disease, chronic bronchitis, and

emphysema, in addition to acute pulmonary

diseases like pneumonia. Smoking is one of the

leading causes of erectile dysfunction, and

increases the risk of osteoporosis and Graves dis-

ease. Smoking while pregnant will result in lower

birth weight, miscarriage, and increased perinatal

mortality.
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10.2.3 Illicit drug-related illness

Opiates, cocaine, methamphetamine, and other

drugs that can be injected result in a myriad of

problems that are related to the use of nonsterile

needles. Infectious disorders such as HIVand Hepa-

titis B and C are widely spread through the sharing

of infected needles. Skin abscesses, septic emboli,

infectious endocarditis, and talc granulomatosis are

all well known complications of injection drug use.

Inhalation of these drugs through smoking crack

cocaine, opium, and marijuana can result in bronch-

ospasm, pneumothorax, pneumomediasteinum, and

hemoptysis.

Opiates have a distinct withdrawal syndrome that

differs from sedative hypnotic withdrawal in that it

is not life threatening (except in the neonate), and is

typically manifested by anxiety, mydriasis, dia-

phoresis, nausea, abdominal cramps, diarrhea, and

rhinorrhea. Opiate overdose can result in respira-

tory failure, aspiration pneumonia. Chronic opiate

use may lead to narcotic bowel syndrome.

Cocaine and other stimulant use may result in a

multitude of cardiovascular complications, includ-

ing severe hypertension, myocardial ischemia,

infarction, and arrhythmias, and stroke. It can result

in a dilated cardiomyopathy, pulmonary edema.

Renal failure, infarction, polyarteritis nodosa, rhab-

domyolysis are also seen.

10.3 TREATMENT-INDUCED REDUCTIONS IN MORTALITY AND MORBIDITY

Treatment works. Treatment for addiction substan-

tially reduces both mortality and morbidity result-

ing from substance misuse. Methadone and bupre-

norphine maintenance therapies have been shown

to reduce mortality and morbidity in heroin

addicts [28]. Reductions in risk of HIV infection,

violence and criminal behavior can be expected

when clinical guidelines in methadone treatment

are followed [29]. Smoking cessation treatment has

a dramatic effect on the reduction of death and

morbidity due to lung cancer, other pulmonary

disease and cardiovascular disease [30]

(Table 10.2). Treatment of alcohol dependence

results in reductions of all cause mortality as well

as, specifically, morbidity and mortality from cir-

rhosis, violence, and accidents [31].

10.4 ROLE OF PRIMARY CARE PHYSICIANS IN THE IDENTIFICATION AND
TREATMENT OF ADDICTIONS

Primary care physicians are at the front line of

healthcare and are presented daily with opportu-

nities to identify and treat patients with substance

use disorders. Given that 8–10 of 100 patients in a

primary care practice have a substance use disorder,

and that 15–20 have a previous history, it is easy to

appreciate the frequency with which these patients

are encountered in the daily practice of primary

care [32]. Given the continuity of care and personal

relationship between primary care physicians and

their patients the opportunity to identify and inter-

vene in substance use disorders is unrivaled any-

where else in medicine.

Table 10.2 Health benefits of smoking cessation

Abstinence

Time Health Benefits

20min Decrease in heart rate and blood

pressure

12 h Carbon monoxide levels normalize

1 9 mo Shortness of breath, cough improve

1 yr Heart disease risk 50% of smokers

5 15 yr Stroke risk same as nonsmoker

10 yr Lung cancer risk 50% of smokers

10 yr Decreased risk of cancer mouth throat,

esophagus bladder, cervix, pancreas

15 yr Heart disease risk same as nonsmokers
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10.4.1 Approach to diagnosis
of addictions

As with most chronic illnesses in primary care, one

will not have to look far to find those patients with

the most advanced disease. Patients with end stage

addiction have social, family, financial, legal and

health consequences that are obvious to anyone

around them. Despite this, patients may have little

insight into their disease because of the defense

mechanism of denial. For patients with addiction

the termdenial refers to the inability of the patient to

appreciate the connection between their drug use

and their consequences. An example of rather

advanced denial is the patient who when after

discussing his eight arrests for driving under the

influence, was asked if he thought he had a problem

with alcohol. His response was “Doc, I ain’t got

a problem with alcohol, I got a problem with the

police.” As with other chronic illnesses, identifica-

tion of the disease early can improve the chances of

remission and prevent serious health consequences.

To do this requires that the primary care physician

recognize the high prevalence of substance use

disorders in their practice, and screen patients

effectively and identify those at greatest risk.

10.4.2 Screening tools for addiction

Assuming the patient admits to any alcohol or drug

use, the CAGE questions modified to include drugs

(Table 10.3) provide an excellent starting point in

identifying substance use disorders in primary care.

Patients that give two positive responses are corre-

latedwith a substance use disorderwith a sensitivity

of 0.85–0.94, and a specificity of 0.79–0.88 [33].

A longer screening tool, the AUDIT (Table 10.4)

consists of ten questions and can accurately deter-

mine patients at high risk for problematic drinking

as well as addiction and dependence. For busy

clinicians, the two question substance abuse screen

(Table 10.5) provides a way to quickly determine

risk for a substance use disorder with a sensitivity

and specificity of 80% [34]. Laboratory studies,

such as urine drug screens, liver function tests,

carbohydrate deficient transferrin levels, blood

alcohol levels, and others, can support screening

information but are not in and of themselves diag-

nostic of substance use disorders.

10.4.3 Interventions

Primary care physicians play a key role in the early

intervention of problematic substance use. Many

patients are surprised to hear that moderate

alcohol intake is defined as an average of two drinks

(12 ounces of beer, 6 ounces of wine, 1.5 ounces of

liquor) daily and nomore than five in any given day.

The recommendations for women are one half that.

Brief advice by primary care physicians results in

reduction in alcohol consumption [35].Despite this,

only 23% of binge drinkers recall being advised by

their physicians to reduce their alcohol intake [36].

50–70% of smokers recall advice from their phy-

sicians to stop. Physician advice to stop smoking

has also been shown to reduce smoking rates [37].

Brief interventions include asking about alcohol

and drug use, looking for evidence of problematic

use, and then if problems are noted, advice about

reduction or abstinence. This approachmight sound

like this, “Jim, after hearing about your alcohol

intake and looking at the elevations in your liver

enzymes, I am concerned that you are drinking too

much, I would like you to avoid alcohol completely

for the next three months, and then we can re-

evaluate your liver functions. Do you think you can

Table 10.3 CAGE questions adapted to include drugs

1. Have you felt you ought to Cut down on your drinking or
drug use?

2. Have peopleAnnoyed you by criticizing your drinking or
drug use?

3. Have you felt Guilty about your drinking or drug use?

4. Have you ever had a drink or used drugs first thing in the

morning to steady your nerves or to get rid of a hangover

or to get the day started? (Eye opener)

Two or more yes answers indicate a need for a more in depth

assessment. Even one positive response should raise a red flag about

problem drinking or drug use.

Adapted from Schulz, J.E., and Parran, T., Jr. (1998) Principles of

Identification and Intervention. In (eds) A.W. Graham and T.K.

Shultz Principles of Addiction Medicine, second edition, American

Society of Addiction Medicine, Chevy Chase, MD, p 249.
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Table 10.4 The alcohol use disorders identification test: Interview version

Read questions as written. Record answers carefully. Begin the AUDIT by saying “Now I am going to ask you some questions

about your use of alcoholic beverages during this past year.” Explain what is meant by “alcoholic beverages” by using local

examples of beer, wine, vodka, and so on. Code answers in terms of “standard drinks”. Place the correct answer number in

the box at the right.

1. How often do you have a drink containing alcohol?

(0) Never [Skip to Qs 9 10]

(1) Monthly or less

(2) 2 4 times a month

(3) 2 3 times a week

(4) 4 or more times a week

2. How many drinks containing alcohol do you have on a typical day when you are drinking?

(0) 1 or 2

(1) 3 or 4

(2) 5 or 6

(3) 7, 8, or 9

(4) 10 or more

3. How often do you have six or more drinks on one occasion?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily

4. How often during the last year have you found that you were not able to stop drinking once you had started?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily

5. How often during the last year have you failed to do what was normally expected from you because of drinking?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily

6. How often during the last year have you needed a first drink in the morning to get yourself going after a heavy drinking

session?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily

7. How often during the last year have you had a feeling of guilt or remorse after drinking?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily
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do this on your own or should I arrange for some

help for you?” For patients who are unable or

unwilling to modify their drug or alcohol use, a

more formal intervention may be appropriate. The

primary care physician’s involvement in such a

procedure is varied. In some cases the primary care

physician may actually prepare and orchestrate

such an approach, gathering family members,

employers, clergy and others that may have influ-

ence over the patient, and bringing them together,

confront the patient about their concerns. In other

circumstances the primary care physician may play

a less central role, which can have the advantage of

allowing a member of the healthcare team to not be

the focus of the patient’s anger at being intervened

on. In these situations it may allow the primary

physician to continue to work with the patient if

indeed the intervention fails.

10.4.4 Referral for treatment

Given its definition, addiction will often require

treatment. The nature of addiction, loss of control

over the use of a substance, implies the need for

assistance in getting and maintaining abstinence,

which is the mainstay of recovery. Primary care

physicians are often befuddled by the wide variety

of treatment options available, yet typically fru-

strated with the roadblocks of funding and insur-

ance limitations. The typical patient requiring

treatment for addiction often will have made multi-

ple previous failed attempts to control or stop their

use on their own. Once a decision to refer for

treatment is made, the next question is what type

or level of treatment ismost appropriate? Table 10.6

describes the American Society of Addiction Med-

icine’s Treatment Levels [38]. Assessment of the

dimensional criteria (Table 10.7) allows the clin-

ician to determine the severity of addiction and have

Table 10.4 (Continued )

8. How often during the last year have you been unable to remember what happened the night before because you had been

drinking?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily

9. Have you or someone else been injured as a result of your drinking?

(0) No

(2) Yes, but not in the last year

(4) Yes, during the last year

10. Has a relative or friend or a doctor or another health worker been concerned about your drinking or suggested you cut

down?

(0) No

(2) Yes, but not in the last year

(4) Yes, during the last year

Table 10.5 Two question screening for substance abuse

1. In the past year, have you ever drunk or used drugs more

than you meant to?

2. Have you felt you wanted or needed to cut down on your

drinking or drug abuse in the past year?

Score Yes to both questions indicates a substance use disorder with

sensitivity 0.80, specificity 0.80.

Table 10.6 ASAM’s basic levels of care

Level 0.5 Early Intervention

Level I Outpatient Services

Level II Intensive Outpatient/Partial Hospitalization

Level III Residential/Inpatient Services

Level IV Medically Managed Inpatient Services
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the patient placed in an appropriate setting. For

example, a patient who might be at risk for

severe withdrawal may require a Level IV referral,

even if his other dimensions aremild ormoderate in

intensity.
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11.1 OVERVIEW

Alcohol anddrugaddictionsplayaprominent role in

intensive care medicine. Many patients are hospita-

lized in the intensive careunit (ICU)as adirect result

of their addictions. Alcohol and drug disorders also

put patients at an increased risk of conditions com-

monly managed in the ICU, such as Acute Respira-

tory Distress Syndrome (ARDS) and pancreatitis.

These addictions can also complicate management

of the critically ill patient, and intensivists must

consider addiction when managing sedation and

withdrawal in the ICU. Finally, the long-term psy-

chological complications in survivors of a critical

illness have the potential to influence the addictive

patterns of patients once they have left the ICU.

In this chapter, firstly the prevalence of addiction

in the critically ill population is discussed and the

difficulties in diagnosis of addiction in this patient

population are explored. Some of the common

critical illnesses that are directly caused by or

affected by alcohol and drug disorders are then

discussed. How addiction affects management of

the critically ill patients is also examined.

The objectives are:

1. To explore the impact of alcohol and drug dis-

orders on the presentation and management of

critical illness.

2. To examine the difficulties that drug and alcohol

addiction presents in the diagnosis and manage-

ment of critically ill patients.

3. To understand the long-term psychosocial con-

sequences of critical illness.

11.2 PREVALENCE OF ADDICTIVE DISORDERS IN THE CRITICALLY ILL

There is a high level of alcohol and drug use in the

critically ill patient population. In a recent cohort

study in Finland, it was found that at least 17.5% of

all ICU admissions were related to alcohol use [1].
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InAustralia, 13.8%of all ICU admissions are due to

acute poisoning [2], and in an urban hospital in the

United States, 5% of ICU admissions were due to

illicit drug use [3]. Other estimates of the preva-

lence of alcohol and drug misuse in critically ill

patients ranges from 9–40% [3–7].

Not only is alcohol use common in ICU patients,

but higher amounts of alcohol use (>72 g/day)

and drinking alcohol on weekdays increases the

need for ICU admission among general surgery

patients [8]. In critically ill trauma patients, 71%

of patients tested positive for alcohol or drug

intoxication. Over half tested positive for alcohol

and 42% tested positive for drugs, usually cocaine

and/or opiates. African Americans were more

likely to have drug intoxication whereas Hispanic

patients were more likely to have consumed alco-

hol [9]. Alcohol use in critically ill patients is more

common in younger patients and male

patients [4,9]. In a recent study in an academic

center in Virginia, 40% of all mechanically venti-

lated patients in a medical ICU had a history of

alcohol or drug misuse, with alcohol misuse being

more common [10]. ICU admissions with a history

of alcohol misuse are less likely to have medical

insurance and have a higher mean hospital cost as

compared to ICU admission without alcohol

misuse [3,4].

11.3 DIAGNOSING ADDICTIVE DISORDERS IN CRITICALLY ILL PATIENTS

It is important to recognize alcohol and drugmisuse

in critically ill patients as these behaviors have an

impact on diagnosis and morbidity [5]. However,

obtaining a history of addictive disorders can be

difficult, as patients requiring ICU care frequently

have an altered mental status due to the presenting

condition or because of the presence of an endo-

tracheal tube and the concomitant need for seda-

tion [5]. Alcohol and drug use is underestimated in

the critically ill population [11], and a high suspi-

cion is needed to detect intoxication as a possible

factor in a patient’s illness. Some clinical signs and

symptoms that should alert physicians to the pos-

sibility of intoxication include altered levels of

consciousness, muscle rigidity, hypo- or hyperther-

mia, electrolyte abnormalities, hepatic or renal fail-

ure, or seizures (Table 11.1) [5,12]. However, these

findings are nonspecific and are often present in

critically ill patients from other causes. Question-

naires, such as the AUDIT for the detection of

significant alcohol use, can be given to a patient’s

proxy if they are available [5].

Laboratory tests can also be useful in helping to

determine ifdrugoralcohol intoxication ispresent in

a critically ill patient. However, 11–45% of trauma

patients admitted to the ICUwill have normal serum

alcohol levels even if they have a history of risky

alcohol use [13]. An elevated gamma-glutamyl-

transferase (GGT) level has a sensitivity of

62.5–69%,aspecificityof69.6–100%andanegative

predictive value of 97.4% in detecting alcohol mis-

use or dependence, although this has not been vali-

dated in an ICU population [14,15]. The presence

of an unexplained anion gap acidosis, either with

ketosisorhigh lactate, aswell as electrolyteabnorm-

alities, such as hyponatremia, hypoglycemia,

hypomagnesemia, and hypophosphatemia, can also

suggest alcohol intoxication [5]. Routine urine

drug screens can also be used to detect the use

of opiates, benzodiazepines, amphetamines, barbi-

Table 11.1 Clinical signs and symptoms of acute

intoxication in unresponsive patients

History of alcohol or drug abuse

Agitation, delirium, depressed mental status

Muscle rigidity

Hypothermia or Hyperthermia

Electrolyte Abnormalities (# Mg, Ca, Phos, Na, glucose)

Anion gap metabolic acidosis

Rhabdomyolysis

Hepatic or Renal dysfunction

Seizures

Positive Toxicology screen

Positive alcohol level, or elevated GGT
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turates, cannabis, phencyclidine, and propoxy-

phene [16]. Yet a positive result does not always

mean acute ingestion, and there is sometime cross-

reactivity and false positive results [16].

The decision as to when a patient with drug or

alcohol addiction or intoxication needs ICU mon-

itoring is not always clear. Table 11.2 lists the

common indications for admission to ICU in intoxi-

cated patients. In general, any patient with respira-

tory depression, inability to safely maintain and

airway, life-threatening electrolyte abnormalities,

significant organ dysfunction, or hemodynamic

instability warrants admission and monitoring in

the ICU setting [12].

11.4 CLINICAL DIAGNOSES, PATHOPHYSIOLOGY AND TREATMENT

11.4.1 Respiratory depression andmental
status changes

There are very few data exploring the need for ICU

monitoring and respiratory support due to acute

intoxication.Nevertheless, theCNSdepressive effect

of alcohol and drug intoxication severe enough to

require intubation for airway protection and ventila-

torysupport isacommonreasonfor ICUadmission in

patientswithdrug and alcoholmisuse.These patients

oftenhave an inability tocoughandclear their airway

and a decreased respiratory drive leading to hyper-

carbia, acidosis, and hypoxemia [17]. Ethanol,

opiates, benzodiazepines, barbiturates, and gamma-

hydroxybutyrate (GHB) are all CNS depressants and

intoxication can lead to both mental status changes

that range from coma toviolent delirium and respira-

tory depression [12,17,18]. However, care must be

taken to not assume that mental status changes and

respiratory depression are necessarily due to intox-

ication, as patientswhomisuse alcohol or other drugs

(cocaine, PCP, amphetamines) are also at increased

risk of stroke, intracerebral hemorrhage, and trau-

matic brain injury [12,19–21]. In a recent study from

Poland, itwas found that 3.3%of intoxicated patients

required intubationandmechanicalventilationdue to

deep coma and respiratory failure [22]. In general, in

both the surgical and medical populations, alcohol

use is associated with an increased risk for need of

mechanical ventilation independent of other under-

lying medical conditions [11]. In patients intubated

for airway protection and respiratory depression,

there is a very low mortality rate (2%) and, usually,

only supportive care is required until the acute intox-

ication resolves [12].

11.4.2 Hyperthermia

3, 4-methylenedioxymethamphetamine (MDMA,

“Ecstasy”), methamphetamine, and cocaine misuse

can all lead to hyperthermia, which often requires

ICU monitoring and care. Hyperthermia can often

lead to hyponatremia, rhabdomyolysis, and renal

failure, which can lead to death [23]. MDMA is a

monoaminergic agonist and can inhibit the reuptake

of 5HT. It also has dopaminergic stimulatory

activity. MDMA is often used at raves, and the

hyperthermia can be due to exertion combined with

overcrowding, high room temperatures, and dehy-

dration [24]. However, these patients can also

develop serotonin syndrome, which is manifest

by hyperthermia, hyperreflexia, tachycardia,

myoclonus, clonus, ocular oscillations, and tre-

mor [25]. Patients with serotonin syndrome often

require ICU care with physical cooling, paralysis,

and drugs to block the effects of serotonin such as

chlorpromazine [25].

Table 11.2 Indications for ICU admission in intoxicated

patients

Altered level of consciousness with inability to protect

airway

Respiratory depressionwith need formechanical ventilation

Hemodynamic instability

Severe or worsening metabolic acidosis

Hypertensive emergency

Hypothermia or Hyperthermia

Arrhythmias or ECG abnormalities

Severe organ dysfunction (hepatic or renal failure, cardiac

ischemia)

Need for continuous IV antagonists (i.e., naloxone,

flumazenil)
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Methamphetamine and cocaine use can also

cause hyperthermia and has been associated with

neuroleptic malignant syndrome and malignant

hyperthermia, both of which cause elevated tem-

perature, hypertension, tachycardia, and mental

status changes [26]. Hyperthermia is likely due to

both increased agitation and locomotor activity as

well as impairment in mechanisms needed for heat

dissipation, such as sweating and cutaneous vaso-

dilation [26]. Because of this, cocaine-induced

hyperthermia is much more common during sum-

mer months and during high temperatures [26].

Management is mainly supportive care with fluids,

cooling, sedation, and, occasionally, paralysis and

mechanical ventilation [23]. Caffeine use and the

increased use of stimulants allow the drinker to

drink more and stay awake, but also can lead to

elevated body temperature and even tachycardia.

11.4.3 Pneumonia

Substance misusers are more likely to get pneumo-

nia than the general population. There are many

factors that play into this, including adverse living

conditions, malnutrition, aspiration events, comor-

bid illnesses, including HIV, and septic emboli in

injection drug users [17]. In patients with pneumo-

nia, those who misuse alcohol are more likely to

need ICU care and to have more complications than

the general population [5]. These patients have

longer hospital stays and increased cost of hospi-

talization compared to other patients with pneumo-

nia [27]. They are more likely to develop empyema

and lung abscesses as well when compared to the

general population [28,29]. Patients with a history

of alcohol misuse tend to have a higher incidence of

Streptococcus pneumoniae, gram negative enteric

organisms such as Klebsiella sp., and more

mixed infections than other patients with pneumo-

nia [30,31]. While some studies have not seen

an increased mortality due to bacterial pneumonia

in alcoholic patients as compared to nonalco-

holics [27,32], others suggest that patients with a

history of alcohol misuse who are admitted to the

ICUwith pneumonia have amortality rate as high as

68% [33].

There are many reasons why alcohol use

increases the susceptibility to pneumonia. These

include increased incidence of gingivitis and colo-

nization of the oral cavity with enteric organ-

isms [34]. Depressed mental status and reduction

in gag reflex can lead to increased risk of aspira-

tion [35]. Alcohol use also reduces mucociliary

clearance, which is vital in the initial defenses

against infection in the airways [35,36]. Alcohol

misuse also leads to significant immunosuppres-

sion, including suppression of neutrophil, macro-

phage, and T-cell function [5]. Due to immunosup-

pression, patients with alcohol misuse are not only

more susceptible to bacterial pneumonia, but they

alsomore susceptible to pneumocystis carinii pneu-

monia. In a recent case series by Faria et al.,

pneumocystis pneumonia in patients with alcoholic

hepatitis led to respiratory failure, ARDS, and death

in seven patients [37].

11.4.4 Acute respiratory distress
syndrome (ARDS) and multi-organ
dysfunction syndrome (MODS)

Acute Respiratory Distress Syndrome (ARDS) is

defined as having acute respiratory failure due to

nonhydrostatic pulmonary edema. Clinically, there

is an acute onset of dyspnea and a high oxygen

requirement, bilateral alveolar infiltrates on radiol-

ogy, and no evidence of cardiogenic causes of

pulmonary edema. When the PaO2/FiO2 ratio is

less than 300, it is referred to as acute lung injury

(ALI) andwhen thePaO2/FiO2 ratio is less than 200

it is referred to as ARDS [38,39]. Risk factors for

developing ALI/ARDS include pneumonia, septic

shock, pancreatitis, aspiration, and trauma [38,40].

ALI/ARDS is part of a diffuse systemic inflamma-

tory response and can be part of or lead to multi-

organ dysfunction syndrome (MODS) including

shock, renal failure, liver failure, and coagulation

abnormalities [41]. About 10–15% of ICU admis-

sions are due to ARDS, and the ICU mortality rate

ranges from about 30–40% [40].

Multiple studies have shown that chronic alcohol

misuse increases the likelihood of developing

ARDS up to threefold and that alcohol abusers who
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develop ARDS tend to have more severe multi-

organ dysfunction and higher mortality than those

with no prior alcohol history [42–44]. In patients

with septic shock, 70% of those with a history of

alcohol addiction developARDSas opposed to only

31% of those with no alcohol history [45]. One

possible reason for the increased risk of ARDS in

this patient population is that alcohol use is a risk

factor in many of the conditions leading to ARDS,

such as pneumonia, acute pancreatitis, trauma, and

aspiration [35]. However, even after adjusting for

source of infection and severity of illness, alcohol

use has been shown to be an independent risk factor

for ARDS [45]. Another reason for the increase in

ARDS in patients who misuse alcohol is both a

systemic and an alveolar glutathione deficiency,

which leads to increased oxidative stress and epithe-

lial cell injury [35,46,47]. Chronic alcohol users

also have higher protein concentrations in alveolar

fluid, suggesting baseline dysfunction in the alveo-

lar-capillary barrier, which could make these

patients more susceptible to ARDS [46]. Angioten-

sin II levels are also increased in alcoholics, which

could lead to increased alveolar epithelial cell

apoptosis and increase lung injury [35]. Cocaine

and amphetamine use can also cause ARDS. The

pathophysiology is not known, but some studies

have implicated increased pulmonary capillary per-

meability from either direct injury or sympathetic

induced pulmonary venous constriction as possible

mechanisms [17] (Figure 11.1).

11.4.5 Severe acute pancreatitis

Alcohol use is the cause of acute pancreatitis in

20–45% of all cases [48–51]. While most cases are

mild and self-limiting, 20–30% of these patients

will experience severe complications that require

ICU admission and management [50–52]. The

overall mortality in patients with severe complica-

tions is 5–10% [53]. Complications can include

pancreatic necrosis and hemorrhage, as well as

sepsis, multi-organ failure, and ARDS. Pancreatitis

due to alcohol consumption tends to be more

severe, and these patients develop necrosis more

frequently than those with pancreatitis from other

causes [49,54,55]. Several studies have looked at

ARDS
• Non-cardiogenic pulmonary

edema

•Multi-organ failure 

ALCOHOL ABUSE 

•Aspiration

•Trauma 

•Pneumonia

•Pancreatitis

•Glutathione deficiency 

• Alveolar-capillary
        membrane disruption  

• Angiotensin II
deficiency

Cocaine &
Amphetamine Abuse

Increased Capillary 

Direct Injury
Sympathetic induced

pulmonary venous constriction

Figure 11.1 Possible factors increasing susceptibility to ARDS
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scoring systems that can be used to detect which

patientswillprogress tomoreseverepancreatitisand

to determinewhich patientswould benefit from ICU

monitoring. The Ranson criteria (Table 11.3) is the

oldest andmostwidely used, but theAPACHEscore

and Balthazar CT scoring system have also been

shown to have good predictive value [56–59]. Dau-

phine et al., found that an initial blood glucose level

> 160 mg/dl plus a white blood cell count >17

103/ml had an 80% positive predictive value in

predicting systemic complications, where as an

initial Ranson criteria �3 had a 100% positive

predictive value [53]. In 2004, an international con-

sensus statement recommended that patients with

hemodynamic instability, evidence for organ dys-

function, and those at high risk for severe complica-

tions (elderly, obese, ongoing resuscitation require-

ments, andpancreaticnecrosis) shouldbemonitored

in an ICU setting (Table 11.4), and that the routine

use of biomarkers such as C-reactive protein should

not be used to guide clinical decision making [58].

ICUmanagementofalcohol-inducedacutepancrea-

titis includes supportive care with fluids, vasopres-

sors, andmechanical ventilation. Expeditious use of

antibioticsandsurgicalorpercutaneousintervention

for infected pancreatic necrosis and pseudocysts is

highly recommended [58].

11.4.6 Acute hepatitis and alcoholic
cirrhosis

Acute and fulminant hepatitis that requires ICU

monitoring and supportive care can be caused from

use of either alcohol or amphetamines, particularly

MDMA. Acute alcoholic hepatitis (AAH) affects

about 35% of alcoholics, and themortality in severe

hepatitis is between 40–60% [60]. Acute hepatitis is

classified as severe when the total bilirubin level is

> 5 mg/dl and the prothrombin time (PT) is pro-

longed greater than four seconds [60]. Both the

Maddrey score (discriminant function) and the

Glasgow Alcoholic Hepatitis Score (GAHS)

(Table 11.5) can be used to assess severity, with a

GAHS of �9 predicting a 28-day survival of only

46%, and aMaddrey score of�32 indicating severe

disease [60–63]. If severe, hepatitis can progress to

fulminant hepatic failure, hepatic encephalopathy,

multi-organ failure and death. Patients with severe

acute hepatitis may require ICU monitoring and

liver transplant evaluation. Current therapies for

severe acute alcoholic hepatitis include glucocorti-

coids and pentoxiphylline. TNFa inhibition has

shown some potential in improving clinical sever-

ity; however its utility has been limited by mainly

infectious complications [60,64,65]. Acute hepati-

tis from MDMA can occur with one dose or with

chronic use, and ranges from a mild, self-limited

hepatitis to fulminant hepatic failure requiring ICU

admission. Care is supportive, and liver transplant

can be considered in select cases [66].

The complications of cirrhosis secondary to alco-

hol use are oftenmanaged in the critical care setting.

Some of these complications include variceal

hemorrhage, hepatorenal syndrome, which often

requires continuous hemodialysis, severe hepatic

encephalopathy, and infectious complications [67].

Themortality of patients with cirrhosis who require

ICU admission is quite high, ranging from

Table 11.3 Ranson’s Criteria: more than three Ranson’s

criteria is indicative of severe acute pancreatitis [100]

At Admission

Developing During

First 48 Hours

Age> 55 # hematocrit by >10%

WBC> 16 000/ml " BUN> 8mg/dl

Blood glucose> 200mg/dl Serum calcium< 8mg/dl

Serum LDH> 350 IU/dl Arterial PaO2< 60mmHg

AST (SGOT)> 250 IU/dl Base defecit> 4meq/l

Estimated fluid

sequestration >6 liters

Table 11.4 Indications for managing severe acute

pancreatitis in the ICU

Hemodynamic Instability

Organ Dysfunction
. Hypoxia
. Acute Renal Failure
. Coagulopathy

High Risk Patients
. Elderly
. Obesity (BMI> 30 kg/m2)
. Need for ongoing volume resuscation
. >30% pancreatic necrosis by CT
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36.6–76.6% [68–71]. Severe hepatic encephalopa-

thy, shock and acute renal failure are independent

predictors of mortality [68,69,72] with patients

requiring dialysis and ventilatory support having

a mortality rate approaching 90% [69]. If cirrhotic

patients are admitted to the ICU with acute respira-

tory failure, sepsis, or multi-organ failure the mor-

tality rate approaches 100% [73,74].

11.5 INFLUENCE OF DRUG AND ALCOHOL ADDICTION ON THE MANAGEMENT
OF CRITICALLY ILL PATIENTS

11.5.1 Sedation management in
substance disorders

Due to the severity of illness, need for multiple

procedures and need for mechanical ventilation,

there isasignificant requirementforeffectiveanalge-

sia and sedation in the management of critically ill

patients. The goals of analgesia and sedation in the

critical care setting should be to: (1) achieve ade-

quate levels of analgesia, anxiolysis and amnesia;

(2) reduce hormonal andmetabolic stress responses;

(3) avoid self-extubation; (4) facilitate ventilator

management; (5) reduce the need for paralysis; (6)

avoid large swings in levels of consciousness; and

(7) avoid elevations in intracranial pressure [75].

This is usually accomplished using a combination of

continuous intravenous opiates, benzodiazepines

and/or propofol. It is also important to avoid over

sedation in these patients, as this can lead to pro-

longed mechanical ventilation [76,77]. There has

been one retrospective cohort study examining the

effect of a history of substance misuse on the need

for sedation in the ICU. DeWit et al. demonstrated

that when universal sedation protocol was used for

all medical ICU patients, those patients with a

history of alcohol or drug use required 2.5 times

more benzodiazepines and five times more opiates

in order to obtain the same level of sedation and

analgesia as in patients without a history of sub-

stance misuse. This increased need for sedation was

independent of organ dysfunction or illness severity.

Both groups of patients, those with and those with-

out a history of substance misuse, had a similar

duration of mechanical ventilation. However, the

group without a history of drug misuse had an

increased illness severity score, and an increased

incidence of pneumonia, acute lung injury, and

sepsis. Presumably the increase in sedation led to

a prolonged need for mechanical ventilation in the

group with a history of substance misuse that was

counterbalanced out by a lower severity of illness in

the group without a substance misuse history [10].

Further studies are needed to help determine the

appropriate agents and protocols for sedation in

Table 11.5 Maddrey score or discriminant function (DF) and Glasgow alcoholic hepatitis score (GAHS)

Maddrey Score or Discriminant Funtion (DF)

DF ¼ 4:6� ½Prothrombin Time control value ðsecondsÞ� þ total serum bilirubin ðmg=dlÞ
A DF � 32 predicts a poor prognosis. Patients with DF < 32 have survival of 90 100%.

Glasgow Alcoholic Hepatitis Score (GAHS)

Score Given

1 2 3

Age <50 �50

WBC (109/l) <15 �15

Urea (mmol/l) <5 �5

Prothrombin Time ratio <1.5 1.5 2.0 >2.0

Bilirubin (mmol/l) <125 125 250 >250

Adapted from Ref. [60].

A GAHS of > 9 predicts a 60% 3 month mortality.
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patients with a history of substance misuse, since

they do appear to have different needs than the

general ICU population.

11.5.2 Role of addictive disorders in ICU
delirium

Critically ill patients are at increased risk of devel-

oping delirium – an acute, fluctuating, confusional

state with attention deficits, alterations in levels of

consciousness, and/or disorganized thoughts [78].

Deliriumdevelops in up to 50%of ICUpatientswith

mild severity scoresandup to80%of those requiring

mechanical ventilation [78]. The development of

ICU delirium increases the risk of complications,

such as re-intubation and prolonged hospital stay,

additionally resulting in a threefold increase in

mortality [78,79]. A history of alcoholism leads to

a twofold increased risk in developing ICU delir-

ium [80]. This is not surprising given that critical ill

patients with a history of alcohol and substance

misuse frequently have many of the common risk

factors associated with ICU delirium, including

chronic disease, depression, more severe critical

illness, metabolic and electrolyte disturbances,

withdrawal syndromes, head trauma, and increased

use of sedation [78]. There are no data as towhether

or not alcohol and substancemisuse alter the course

ormanagement of ICU delirium, andwhether or not

patients with a history of misuse should be treated

differently than the general critically ill population.

The current mainstay of therapy for ICU delirium

includes identifying and controlling risk factors,

use ofminimally necessary sedation, periodic inter-

ruptions in sedation, and the use of haloperidol

and atypical antipsychotics to reduce sedation

needs [78].

11.5.3 Management of withdrawal
syndromes in the ICU

Alcohol withdrawal syndrome (AWS) is the most

common diagnosis in patients who are admitted

to the ICU with alcohol-related illness or it can

complicate the course of patients admitted to the

ICUwithother illnesses [4].MostpatientswithAWS

present within 24–36 hours of alcohol cessation and

have symptoms of autonomic hyperactivity with

tremulousness, sweating, agitation, and insomnia.

In the majority of patients with AWS the symptoms

will subside in 1–2 days, but 25% of patients will

progress to a more severe illness. This can include

hallucinations, seizures, and delirium tremens.

Delirium tremens manifests as delirium, hallucina-

tions, and autonomic hyperactivity including hyper-

tension, fever, and tachycardia. The mortality rate

associatedwithdeliriumtremens isup to15%andall

of these patients should be managed in an intensive

care setting [81]. Monitoring in the ICU should be

considered in any patient who has a score of>20 on

the Clinical Institute Withdrawal Assessment for

Alcohol Scale [81]. Some patients with seizure

activity or who require large doses of benzodiaze-

pines to control symptoms may require mechanical

ventilation for respiratory support and airway pro-

tection, which can increase complications such as

nosocomial pneumonia and length of stay [81,82].

Intravenous benzodiazepines are the treatment of

choice for alcohol withdrawal in the ICU. Both

symptomdriven bolus therapy aswell as continuous

infusions have been shown to be beneficial in con-

trolling symptoms [82–85]. Protocol driven treat-

ment strategies have been shown to have advantages

in diminishing symptoms, reducing complications,

and improving outcomes [83,84]. In a retrospective

observational trial using protocol driven intrave-

nous lorazepam with initial boluses and escalation

to continuous infusion if necessary, there was

quicker symptom control, decreased duration of

sedatives, and decreased total dosage of sedatives

when compared to the usual ICUmanagement [83].

Other medications that are useful in controlling the

symptoms of alcohol withdrawal include pheno-

barbital, clonidine, haloperidol, and beta-block-

ers [81,82,84–88]. Clonidine, haloperidol and

beta-blockers should only be used in combination

with benzodiazepines, since they do not decrease

the risk of seizures [81,84]. The addition of phe-

nobarbital infusion to benzodiazepines can reduce

the need for mechanical ventilation [82]. Contin-

uous ethanol infusions have been studied but have

not shown any benefit over benzodiazepines, and
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since they are more difficult to titrate are not

commonly used [85,89]. (Table 11.6)

Patients can have withdrawal syndromes on dis-

continuationofaddictive substancesother thanalco-

hol. Patients who chronicallymisuseGHB can have

a withdrawal syndrome that presents with delirium,

hypertension, and tachycardia. These patients are

often resistant tobenzodiazepines, but pentobarbital

has been shown to be helpful in managing the

symptoms [90]. In patients who have had difficulty

with severewithdrawal from opiates, including her-

oin and methadone, rapid detoxification under gen-

eral anesthesia can be safely done in an ICU setting

usingopiate receptor antagonists andclonidine [91].

11.6 LONG-TERM PSYCHOSOCIAL EFFECTS OF CRITICAL ILLNESS AND THEIR ROLE
IN ADDICTION

For many patients who survive a critical illness, not

only can physical recovery be prolonged, but many

patients suffer long-term psychological conse-

quences. The “ICU syndrome” is a well described

phenomenon consisting of anxiety, depression, and

post-traumatic stress disorder during recovery from

critical illness [92–94]. This can occur even with

very short stays in the ICU. Factors that contribute

to this syndrome are large amounts of sedatives,

multiple procedures, and delirium, making sub-

stance misusers high risk for development of this

complication. These patients often suffer from

delusional memories and nightmares which can

lead to chronic psychological disturbances [94]. It

is well recognized that there is a high incidence of

substance misuse and addiction in patients that

suffer from depression, anxiety, and post-traumatic

stress disorder [95–99]. There are no studies exam-

ining the incidence of substance misuse in patients

who have survived critical illness, but with the high

incidence of psychiatric disease in these survivors,

there is potentially an increased incidence of addic-

tion as well. There is great need for more investiga-

tion into the long-term consequences of critical

illness and the role that it may play in addiction.
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12.1 OVERVIEW

The prevalence of alcohol in trauma fatalities is now

well documented. The landmark US Department of

Health and Human Services publication, Healthy

People 2010, a national health promotion and dis-

ease prevention initiative directed at improving

quantity and quality of life, and focusing on unin-

tentional injuries and substance abuse, identified

motor vehicle crashes (MVCs) as themost common

cause of serious injury [1]. Disturbingly, serious

injury from MVCs are often predictable and pre-

ventable. The reduction in driving while impaired

and increased use of seat belts are two of the most

effective means to reduce the risk of death and

serious injury of vehicle occupants. There are more

than 150 000 total trauma-related deaths every year

and 40–50% of these are alcohol-related MVC

fatalities [2,3].

During 2005, the most recent year for which data

are available, there were 16 885 fatalities from

alcohol-related crashes. This represents an average

of one alcohol-related fatality every 31 minutes [3].

In 2005, an estimated 254 000 persons were injured

in crashes in which police reported alcohol was

present – an average of one person injured every two

minutes [3]. Furthermore, half of the 414 child

passengers aged 14 and younger who died in alco-

hol-related crashes during 2005 were riding with an

alcohol-impaired driver [3]. In 2004, the FBI

reported that over 1.4 million drivers were arrested

for driving under the influence of alcohol or narco-

tics. In 2005, 85% of the drivers involved in fatal

crashes had a Blood Alcohol Concentration (BAC)

of 0.08 g/dl or higher [3] (Figure 12.1).

Domestic and occupational incidents, such as

fires and drowning, also have a high incidence of

alcohol involvement appearing in 20–70% of fatal-

ities [2]. Over 50% of deaths attributed to inten-

tional injuries, such as assaults and hand gun vio-

lence, are alcohol related [2]. Drugs such as mar-

ijuana and cocaine have been implicated in 18% of

crash-related fatalities [2]. This enormous health-

care burden carries significant public health, finan-

cial, and societal repercussions and has spurred

trauma organizations into action [4,5].
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12.2 ALCOHOL USE AND INJURY

Alcohol use consists of a spectrum extending from

abstinence and low-risk use to risky use, problem

drinking, harmful use and alcohol addiction the spec-

trum continues to alcoholism and alcohol depen-

dence, in which increasing alcohol use correlates

with health-related consequences (Figure 12.2) [6].

In trauma, most injuries occur in patients who are

acutely intoxicated, are chronic alcoholics or are

alcohol dependent. Commonly used terms in

the current trauma and addiction literature include:

(1) acute intoxicationwhich is definedby the number

of alcoholic drinks ingested within a 24-hour period

prior to emergency department (ED) admis-

sion [6–8]; (2) binge drinking, which is defined as

five or more drinks for men (four or more drinks for

women) on a single occasion, at least once permonth

during a 12-month span [6–8]; and (3) chronic

dependence or alcoholism, which is defined as

a chronic disease that has a peak onset at age 18

(Table 12.1) [9]. Not surprisingly, patients with

chronic alcohol dependence usually have multiple

ED visits and/or hospital admissions for alcohol-

related injuries and disease-related conditions.

Binge drinking appears to be a stronger predictor

of injury than average drinking and is often con-

sidered a “recurrent” disease [7–9]. This type of

drinking causes risk-taking and harmful behavior,

and is most commonly observed in individuals

under 40 years of age. These “at risk” drinkers

have been the targets of brief interventions which

have been demonstrated to reduce ED recidivism

among trauma patients [10]. More specifically,

these “at risk” drinkers may be described as those

who are not chronic alcohol users, but who are

episodic heavy drinkers. The combination of alco-

hol and risk-taking behavior has been dubbed “The

Perfect Storm” [11]. This combination of impaired

judgment and recklessness due to alcohol creates a

high risk for injury. Risky behaviors in trauma

patients include dangerous driving, violence or

aggression. These may be compounded by suicidal

ideation or previous attempts associated with pro-

blem drinking [12]. Mandatory assessment of

patient serum alcohol on admission, followed by

a brief counseling session, is now an essential

component for American College of Surgeons
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(ACS)-Committee on Trauma (COT) trauma center

verification [5,13].

Alcohol contributes significantly to both unin-

tentional and intentional injuries (Figure 12.3) [14].

Although acute alcohol consumption is associated

with increased rates of injury, it has not been

associated with patterns of injury or specific inju-

ries [15–20]. Co-intoxication, which is the combi-

nation of alcohol and illicit drug use, usually causes

impaired reaction times and poor judgment, all

predisposing factors prominently featured in

MVCs, pedestrian injuries, and falls. Moreover,

antisocial and disruptive behaviors caused by alco-

hol and illicit drug addiction have also been fre-

quently associated with intentional injuries, such as

assaults, suicide, and homicide. Finally, while wan-

dering into unsuspected dangerous environments,

acute intoxication also inhibits the inability to

defend oneself.

While numerous studies have documented the

characteristics of intoxicated trauma patients, some

controversy exists regarding its association with

higher injury severity and worse outcomes. What

isnot indebate,however, is theprevalenceofalcohol

and illicit drug addiction among trauma patients. In

one cross-sectional study, after controlling for rele-

vant confounders, such as drinking patterns, illicit

drug use, demographics and risk-taking behaviors,

the presence of alcohol was found to confer a

“generic risk” to the patient [17,18]. Moreover, in

a follow-up study the authors suggest that the actual

“drinking setting” may be associated with a parti-

cular mechanism of injury or injury pattern [18].

Recently, one retrospective trauma center study

analyzed 1049 patients who had blood alcohol and

urine toxicology studies performed on admis-

sion [19].Of these patients, 307wereBAC-positive,

defined as >0.08 g/dl, and 742 were BAC-negative

on admission.When compared to theBAC-negative

patients, BAC-positive patients were more likely to

be male, 40 years or younger in age, victims of

penetrating injury, test positive for illicit drugs, and,

for what it’s worth, less likely to have health insur-

ance [19]. Interestingly, the mortality rates and

length of hospital stay for the BAC-positive patients

were lower than the BAC-negative ones, which lead

the authors to suggest that perhaps the presence of

alcohol at the time of admissionmade these patients

appear more severely injured than they really

were [19].This is in linewith conclusions fromother

studies whereby intoxicated patients may receive a

higher level of care for this appearance [20,21].

Figure 12.2 The spectrum of alcohol use. Source: Ref. [6]. Copyright � 2005 Massachusetts Medical Society.

All rights reserved
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In contrast, another study from an urban trauma

center examining injuries in pedestrians and bicy-

clists struck by a motor vehicle, BAC-positive

patients were categorized into low BAC (�0.05

g/dl to <0.08 g/dl) and high BAC (�0.08 g/dl)

levels on admission [22]. In this study population,

42% were BAC-positive and of those, 8% had low

BAC and 34% had a high BAC on admission. As

with their previous work, the authors could not

demonstrate a correlation between alcohol and

injury severity, injury patterns or mortality [22,23].

However, there was an association of high BAC

with increased length of hospital stay and major

complications, such as pneumonia, sepsis, renal

failure, and acute respiratory distress syndrome

(ARDS) [22]. In the demonstration of a correlation

Table 12.1 Definitions of Unhealthy Alcohol Use

Category of Use Prevalence % Definition and Features

Risky use 30 For women and persons>65 years of age,>7 standard drinks per week or

>3 drinks per occasion; for men�65 years of age,>14 standard drinks

per week or >4 drinks per occasion; there are no alcohol related

consequences, but the risk of future physical, psychological, or social

harm increases with increasing levels of consumption; risks associated

with exceeding the amounts per occasion that constitute “binge”

drinking in the short term include injury and trauma; risks associated

with exceeding weekly amounts in the long term include cirrhosis,

cancer, and other chronic illnesses; “risky use” is sometimes used to

refer to the spectrum of unhealthy use but usually excludes dependence;

one third of patients in this category are at risk for dependence�

Problem

drinking

Variesz Use of alcohol accompanied by alcohol related consequences but not

meeting ICD 10 or DSM IV criteria; sometimes used to refer to the

spectrum of unhealthy use but usually excludes dependence

Alcohol abuse,

harmful use

5 In DSM IV, recurrence of the following clinically significant impairments

within 12 months: failure to fulfill major role obligations, use in

hazardous situations, alcohol related legal problems, or social or

interpersonal problems caused or exacerbated by alcohol; in ICD 10,

physical or mental health consequences only

Alcohol

dependence,

alcoholism

4 In DSM IV, clinically significant impairment or distress in the presence of

three or more of the following: tolerance; withdrawal; a great deal of

time spent obtaining alcohol, using alcohol, or recovering from its

effects; reducing or giving up important activities because of alcohol;

drinking more or longer than intended; a persistent desire or

unsuccessful efforts to cut down or control use; continued use despite

having a physical or psychological problem caused or exacerbated by

alcohol; in ICD 10, similar definition

Data are from the Department of Health and Human Services [3], Whitlock et al. [4], the U.S. Preventive Services Task Force [5], the World

Health Organization [6, 7], the American Psychiatric Association [8], and Grant et al. [9] ICD 10 denotes the International Classification of

Diseases, 10th edition, and DSM IV the Diagnostic and Statistical Manual of Mental Disorders, 4th edition.
�A standard drink is approximately 12 to 14 g of ethanol, which corresponds to 12 oz of beer, 5 oz of wine, or 1.5 oz of 80 proof liquor. The

thresholds in the table do not apply to children, adolescents, or pregnant women; to persons taking medication that interacts with alcohol or

engaging in activities that require attention, skill, or coordination (e.g., driving); or those with medical conditions that may be affected by

alcohol (e.g., gastritis or hepatitis C). For all these groups, the healthiest choice is generally abstinence. The term “binge drinking” is

sometimes used to mean heavy use that is prolonged (>1 day), with cessation of usual activities. It is also used to refer to consumption that

exceeds the specified limits per occasion.
zBecause the definition of problem drinking varies among studies, estimates of the prevalence also vary.

Source: Saitz, R. Unhealthy Alcohol Use. N Engl J Med 2005; 352: 596 607 Copyright � 2005 Massachusetts Medical Society.
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between substance use and injury severity over a

three-year period, this same group noted that 43%

of their trauma deaths screened positive for alcohol

and/or illicit drugs [23]. The prevalence was higher

if the victim was male, less than 50 years of age,

presented with penetrating trauma, and/or was of

African-American or Hispanic ancestry [23].

With regard to illicit drug use, many trauma care

providers will document drug use as reported by the

patient and/or test only those patients who arouse

suspicion. One early study from a leading trauma

center demonstrated when evaluating routine tox-

icology studies of 452 trauma patients, 38% ofwere

positive for alcohol, 26% for marijuana, 12% for

opiates, and 11% for cocaine [24]. Another trauma

center reported that a 16-year retrospective study of

a toxicology database demonstrated, in 53 000

trauma patients seen during that period, 89% of

the patients were tested for alcohol and 69% for

illicit drugs. The results of this study demonstrated a

significant increase in opiate and cocaine use, espe-

cially in those patients presenting with intentional

and/or violent injuries. Interestingly, there was a

37% overall decrease in alcohol use throughout this

time period [25]. The authors suggested the

decrease of BAC-positive patients over the study

period (1984–1999) may have reflected changes in

state and nation-wide legislative initiatives to

decrease driving while intoxicated.

Subsequent work from the same group demon-

strated that upon admission to the trauma center,

patients who test positive for alcohol and/or illicit

drugs are twice as likely to die from subsequent

trauma [25]. Another study from this group demon-

strated a pre-injury association with cocaine use

and crash culpability in drivers, age 21–40 years

old, involved in MVCs [26]. As demonstrated in

previous studies, pre-injury use of alcohol was

associated with crash culpability in all drivers,

regardless of age or gender [26]. However, pre-

injury use of marijuana was not associated with

driver crash culpability in this study [26]. This

result is contrary to other studies and thought to

be due to small sample size and inability to deter-

mine time of impairment, since marijuana meta-

bolites may be detected in the urine for several

days [26].

In a six-month prospective study of 322 patients

involved in MVCs, the same authors demonstrated

that the about 60% of these patients tested positive

for alcohol and/or illicit drug use [27]. Furthermore,

in this study, a rapid point-of-collection assay per-

formed on admission to the trauma center correlated

with standard laboratory toxicology screening.

Hence, in addition to BAC testing, the use of rapid

detection for commonly misused illicit drugs may

present another valuable opportunity for interven-

tion treatments [27]. The most recent work from

Figure 12.3 Alcohol associated injury. The incidence of alcohol associated intoxication varies for selected mechanisms

of injuries. MCA¼motorcycle injury; MVA¼motor vehicle accident; GSW¼ gun shot wound. Source: Ref. [14]

Copyright � 2005 Massachusetts Medical Society. All rights reserved
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these authors demonstrated a higher absolute addic-

tive risk in trauma patients when compared to the

general public. In fact, this risk was likened to

patients with lifetime substance dependence, such

as the risk documented from patients undergoing

drug addiction treatment [28]. Another group

demonstrated that cocaine was independently asso-

ciated with violence-related injury, and that alcohol

combined with cocaine is predictive of future

injures [29].

In light of the prevalence of alcohol and/or illicit

drug detected among trauma patients, it is apparent

that trauma centers are a prime setting for the

identification and treatment of patients with sub-

stance addiction problems. Indeed, it is doubtful

that any other clinical setting has a higher preva-

lence of patients with alcohol and drug problems

than trauma centers [2]. It is postulated that the

regionalization of designated trauma centers has

extended the reach of alcohol awareness and injury

prevention [2]. This opportunity to reduce the like-

lihood of further injuries has led many trauma

surgeons to champion their professional associa-

tions to recommend screening and brief interven-

tion programs as an essential component of

trauma care.

12.3 CLINICAL COURSE AND PATHOPHYSIOLOGY

Acute and chronic alcohol addiction may affect

many organ systems and their functioning at the

cellular and molecular level. Drinking individuals

are at increased risk for organ dysfunction and

infection, especially during states of physiologic

stress such as trauma. Various patterns of tissue

and cell injury may be manifested in the critically

ill and injured patient, depending on the time

duration and chronic nature of alcohol exposure.

Hence, even mild injury may invoke a cascade

of physiologic events, such as liver dysfunction

and ARDS, which may lead to multi organ dys-

function syntrome (MODS) and possibly death

(Figure 12.4).

12.3.1 Traumatic brain injury

No other injury causes more mortality or life-long

morbidity than Traumatic Brain Injury (TBI).

Figure 12.4 The immune counter regulatory response to traumatic injury involves coordinated cellular and molecular

events, mediated by pro and anti inflammatory cytokine’s that contribute to the integrity of host defense mechanisms and

is proportional to the magnitute of the injury. The host response to injury is determined not only by the severity of the injury

but by genetic, health status, life style, age, and gender. Alcohal abuse, through its organ specific effects, particularly through

the impairment in immune function disrupts the integrity of these responses, affecting the course of recovery during the

postinjury period. The additional challenges “second heat” that the trauma victim undergoes during the recovery phase

increase the risk of tissue injury, development of multiple organ failure (MOF) and death
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Alcohol is involved in 35–50% of TBIs and indi-

viduals admittedwith an elevatedBAChave a lower

Glasgow Coma Score (GCS) on admission. This

altered mental status makes physical assessment

and diagnosis for additional injuries rather challen-

ging [30]. These patients have a higher likelihood of

intubation, mechanical ventilation, pneumonia, and

ARDS [31]. Furthermore, these complications pro-

long hospital stays and delay patient recovery [30].

Computed Tomography (CT) scans of the brain in

these intoxicated patients demonstrate worse inju-

ries and increased mortality than those noted from

the general population [32,33]. Intoxicated patients

are also less likely to use protective devices such as

seatbelts, predisposing them to a higher rate of

facial fractures in conjunction with head injuries.

Victims of blunt assault are also highly likely to be

intoxicated, upwards of 75% in one study [34].

These data highlight the importance of early recog-

nition of alcohol and/or substance addiction and

referral for intervention.

Neuropsychological testing in patients with

TBI and alcohol intoxication has demonstrated

poorer cognitive outcomes than those noted in sober

patients [35]. However, there is controversy over

whether these differences are due to acute alcohol

intoxication on the day of injury or to chronic

alcohol addiction prior to the traumatic incident.

The first hypothesis, that alcohol and TBI have

interactive effects, states that outcomes are worse

due to an increased severity of injury secondary to

adverse physiologic effects on the brain in an

intoxicated patient. These physiological effects

include hemodynamic and respiratory depression,

coagulopathy, and impaired blood–brain barrier

function [35].With the potentiation of parenchymal

and vascular damage during TBI, post-injury neu-

ronal recoverymay also be impaired. An alternative

hypothesis, that alcohol has a cumulative effect on

the brain, states that worse outcomes in acutely

intoxicated individuals are due to the high rate of

pre-injury alcohol addiction, estimated to run as

high as 79% [36]. Structural neuro-imaging studies

have demonstrated overall brainvolume loss aswell

as atrophic region-specific and structure-specific

changes associated with chronic alcohol use [37].

Outcome measures of these two hypotheses have

been equivocal, especially when compounded with

illicit drug use and addictive behavior [38]. In light

of these additional problems, inpatient rehabilita-

tion for TBI represents an opportune time to inter-

vene in substance addiction problems [39].

12.3.2 Trauma and liver disease

Recently, cellular and molecular effects of alcohol-

induced tissue injury of the liver have garnished

much attention in the medical literature. In parti-

cular, the (1) dysregulation of proinflammatory

cytokines, such as Tumor Necrosis Factor (TNF-

a), (2) oxidative stress, and (3) mitochondrial dys-

function of P-450 system have been shown to be the

primary mechanisms responsible for Alcoholic

Liver Disease (ALD) [40]. Peripheral blood mono-

cytes from patients with ALD produce elevated

levels of TNF-a and correlate with disease severity

and mortality [40]. A perpetual cycle occurs,

whereby patients with ALD readily develop endo-

toxemia fromTNF-a induced oxidative stress of the

gut mucosa [40]. While acute alcohol intoxication

enhances apotosis of hepatocytes in vitro, chronic

alcohol use is considered an independent risk factor

for developing Hepatitis C (HCV) infection [40].

Moreover, viral load and genotype specificity are

associated with predictable rates of hepatic fibrosis

progression, leading to hepatic cirrhosis [40].

These pre-existing conditions of organ dysfunc-

tion profoundly increase morbidity and mortality in

those with ALDwho experience trauma, regardless

of the extent of injury. In the general population,

host defense mechanisms are altered in acute

trauma and hemorrhagic shock (Figure 12.5) [41].

Although tissue injury may be localized, the host

response is systemic and the response is reflected by

host genotype, severity of injury and pre-existing

organ disease.

In alcohol-intoxicated animal hemorrhage stu-

dies, the compensatory hemodynamic, proinflam-

matory and neuroendocrine responses are attenuated

and associated with an increased susceptibility to

infection [41,42]. Altered metabolic responses can

be noted throughout the initial, intermediate and

recovery phases of shock [41,42]. This dysregulated
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host response coupled with acute trauma creates a

metabolic milieu ripe for MODS [41,42].

In a prospective study of intensive care unit (ICU)

patients with chronic alcohol disease, admission

plasma levels of proinflammatory regulators,

Interleukin-6 (IL-6), Interleukin-10 (IL-10), and

Soluble Endothelial Selectin (sE-selectin) were

significantly elevated when compared to nonalco-

holic ICU patients [43]. This was statistically sig-

nificant regardless of illness, Injury Severity Scores,

or transfusion requirements [43]. Peak plasma

levels of IL-6 were noted at approximately 12–24

hours post-trauma while peak plasma levels of IL-

10 occurred several days in the post-trauma period.

Interleukin-10 inhibits IL-6 production and is asso-

ciated with severity of injury [43]. Soluble endothe-

lial selectin is expressed on endothelial cells and

mediates vascular permeability into the interstitial

tissue [43]. Although the role of sE-selectin is not

well elucidated, serum levels are elevated in acute

inflammation [44]. In this study, there was a statis-

tically significant association with MODS in the

chronic alcoholic patients when compared to the

nonalcoholics (89% vs. 50% p< 0.01) [43]. This

study suggests that early identification and mon-

itoring of these serumbiomarkers in traumapatients

with ALD and/or cirrhosis may improve resuscita-

tive efforts.

Mortality is exceedingly high in trauma patients

with ALD and/or hepatic cirrhosis. This is espe-

cially true in those requiring an emergency lapar-

otomy for hemoperitoneum and/or peritonitis,

regardless of mechanism of injury. The dismal out-

comes are components of the patient’s inability to

Figure 12.5 The host response to traumatic injury is affected by the acute and chronic effects of alcohol on multiple organ

systems. Central to the responses during the acute phase of injury as well as during the recovery phase are the neuroendocrine,

gastrointestinal, and cardiorespiratory systems, all of which show altered function resulting from acute and chronic alcohol

abuse. Nevertheless, it is the immune system that play a key role in determining the course of the recovery phase through self

regulation to maintain a balance that will optimize response to pathogens and prevent tissue damage. Alcohol addiction has

marked effects on multiple components of the immune response and through these effects is shown to significantly and

deterimentally affect outcome from traumatic injury. Source: Ref. [41]
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control coagulopathy and/or augment oxygen deliv-

ery. In all patients, both host mechanisms are

required to overcome the initial insult of trauma.

Unlike elective surgery in cirrhotics, trauma pre-

sents no opportunity to optimize nutrition, ascites or

coagulopathy status. The mortality exceeds 50%

due to the prolonged state of hemorrhagic shock and

ongoing tissue hypoperfusion. Since hepatic arterial

blood flow is critical for liver perfusion in these

patients, fulminant failure may readily ensue [44].

A recently described swine model of liver cirrhosis,

induced with carbon tetrachloride and ethanol, may

hold promise for future studies in shock and hemor-

rhage [45]. Although clinical studies of cirrhotic

trauma patients are few, a recent five-year retro-

spective review of 487 trauma patients presenting

with blunt splenic injuries was performed. Not

surprisingly, 70% (339/487) of these patients with

splenic injuries were managed nonoperatively.

However, of the 74 patientswho failed nonoperative

management, twelve of these patients had under-

lying liver cirrhosis [46]. Of these twelve patients

with hepatic cirrhosis, 92% failed nonoperative

management of their splenic injuries whereas only

19% of the noncirrhotic patient population of this

study failed nonoperative management [46].

Furthermore, the highest mortality rate was demon-

strated by those cirrhoticswith a severely prolonged

serum Prothrombin time (PT) level on admission,

regardless of splenic injury, treatment option or

resuscitative efforts [46]. The authors believed that

surgical management of these patients was challen-

ging due, in part, to the anatomic and hemodynamic

sequelae of portal hypertension, splenomegaly,

alcohol-induced cardiomyopathy, and renal dis-

ease. However, the authors concluded that regard-

less of the technical challenges with surgical inter-

vention, nonoperative management of solid organ

injury in cirrhotic trauma patients is not warranted

andmay contribute to an exceedingly highmortality

rate [46].

12.3.3 Pneumonia and ARDS

Alcohol addiction independently and significantly

increases the risk of developing Acute Lung Injury

(ALI), ARDS, and MODS in critically ill and

injured patients [47–51]. Alcohol addiction is

closely linked to pneumonia and subsequent

ARDS, regardless of the diagnosis of sepsis. In

addition to severe oxidant stress due to depleted

glutathione reserves associated with alcohol

addiction, this altered immune state contributes

to a dysfunctional host response to trauma [50].

Glutathione, an antioxidant essential for DNA

repair, has been extensively studied in humans

and animal models. Ethanol ingestion depletes

glutathione in the alveolar fluid and alveolar

epithelial type II cells and, therefore, renders the

lung susceptible to endotoxin-mediated ALI [50].

The deficiencies in glutathione cause abnormal

surfactant synthesis and alveolar type II cell

apotosis [50]. Moreover, alcohol increases alveo-

lar capillary permeability and elevates levels of

sE-Selectin [50].

In a recent five-year retrospective study of 2601

trauma patients, 837 patients were screened for the

presence alcohol and/or illicit drugs on admis-

sion [47]. Of these patients, 24% (199/837) were

BAC positive, 14% (118/837) were illicit drug

positive and 7.3% (61/837) tested positive for

both [47]. Analysis of the patients presenting

with alcohol intoxication or other illicit drugs

demonstrated an OR¼ 3.34 (95% CI: 1.19–9.34)

for developing pneumonia and an OR¼ 2.37

(95% CI: 1.29–4.36) for requiring mechanical

ventilation [47].

Likewise, in a retrospective cohort multi-center

study of 26 000 medical patients with a known

alcohol use disorder, a significant risk of requiring

mechanical ventilation was demonstrated, OR¼
1.49 (95% CI: 1.41–1.574, p< 0.0001) [52]. Inter-

estingly, only the presence of alcohol withdrawal

syndrome in these patients was predictive of a

longer duration of mechanical ventilation, OR

1.48 (95% CI: 1.266–1.724, p< 0.0001) [52].

Although these were not trauma patients, the pre-

sence of a history of alcohol use strongly predicted

the need for mechanical ventilation. Alcohol addic-

tion and prolonged mechanical ventilation were

independently linked as a clinical predisposition

and outcome, regardless of the admitting medical

diagnosis.
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12.4 SCREENING AND INTERVENTION FOR ALCOHOL ADDICTION
IN TRAUMA PATIENTS

Trauma center admission is an opportune time to

intervene in the course of patients with alcohol and

drug use problems. For many young patients, this is

their only contact with a healthcare provider. Addi-

tionally, the occurrence of a traumatic injury repre-

sents a “teachable moment.” As mentioned pre-

viously, most trauma patients who were alcohol-

impaired drivers, are binge drinkers and not classi-

fied as alcoholics. In the surviving patients without

severe cognitive deficits, trauma center brief inter-

ventions are associated with decreased ED recidi-

vism and fewer subsequent DUI (Driving Under the

Influence) or DWI (Driving While Intoxicated)

arrests [10,53]. These straightforward patient inter-

actions have validated hospitalization for injury as a

critical intervention point [10,53]. Screening and

brief interventions have also been demonstrated to

be cost effective and every dollar spent on these two

components has been shown to save $3.81 in injury-

related costs [54,55]. Many other studies have

demonstrated both the feasibility and effectiveness

of intervention in alcohol and, to a lesser extent,

screening for drug addiction disorders during

trauma center admission.

Although alcohol and drug use have long been

recognized to play a role in traumatic injuries,

emphasis on initial hospitalization identification

and treatment of these disorders in trauma has been

relatively recent. This effort has been spearheaded

by several trauma surgeons and mandated by the

ACS-COT [5,6,10,13]. The Optimal Care of the

Injured Patient is a document outlining the require-

ments for verification of trauma centers and

themost updated version incorporates requirements

for alcohol and drug use screening in trauma

patients [56]. Furthermore, this document states

that brief trauma patient interventions, with subse-

quent follow-up, must be offered to all trauma

patients who screen positive for alcohol upon

trauma center admission. For patients identified

with more severe and/or long-term substance use

disorders, referral to a treatment center is required.

To this end, the identification of patients with

trauma-associated drug and/or alcohol issues may

be problematic for many hospitals and third-party

payers. In 1947, theUniformAccident and Sickness

Policy Provision Law (UPPL) was introduced. This

allowed insurance companies to deny payment for

patient hospitalization and/or medical treatment if

an incident was drug and/or alcohol related [57]. At

that time, this law was drafted by the National

Association of Insurance Commissioners, an orga-

nization whichwas composed of the state insurance

companieswhowanted to secure uniform insurance

policy and decision making practices [57]. Further-

more, the law was reflective of the presiding social

belief that personal character flaws were responsi-

ble for alcohol and/or drug-related injuries. Today,

this organization is known as the National Confer-

ence of Insurance Legislatures (NCOIL), and is

composed of state academic, consumer, industry,

and policy representatives. However, despite

improved understanding of substance use disorders,

many states have upheld the UPPL, thus allowing

insurance companies to deny payment for alcohol-

and/or drug-related hospitalization and medical

care.

Fortunately, there is a national effort underway to

repeal theUPPLbecausethis lawmaypreventnumer-

ous trauma patients from obtaining needed treat-

ment [57]. Since 2005, the following states have

repealed the UPPL: Colorado, Connecticut, District

of Columbia, Illinois, Indiana, Iowa, Maryland,

Nevada, North Corelina, Oregon, Rhode Island,

South Dakota, and Washington. Although attempts

were made in 2007 in California, New York, and

Texas, the UPPL has not been rescinded [58]. As of

2007,thefollowingstateshavenotattemptedtorepeal

the UPPL: Massachusetts, Michigan, Minnesota,

New Mexico, New Hampshire, Oklahoma, Utah,

Vermont, and Wisconsin [58].

As presented earlier in this chapter, unhealthy

alcohol use has been defined by the Department of

Health and Human Services as comprising four
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groups: risky use, problem drinkingwhere levels of

consumption are associated with harm, alcohol

abuse and alcohol dependence [6,59]. Patients in

all groups are frequently seen after sustaining trau-

matic injuries. Trauma care providers must be able

to identify these patients and refer them for inter-

vention. Once patients screen positive, counseling

should be provided to help them become aware of

their problem and motivate them to change their

behavior. A smaller number of patients have severe

alcohol problems, a prior history of addiction, and

comorbidities such as liver damage or mental

illness. These patients receive brief counseling with

the goal of motivation to enter specialist treatment

facilities and the aim of abstinence. A public health

approach has been advocated by the Institute of

Medicine [59,60]. Recommendations have been

made for improving treatment across the spectrum

of “alcohol problems,” rather than limiting the

focus to alcohol dependency and addiction. More-

over, involving the healthcare community in screen-

ing, brief intervention, and referral for more severe

problems, recognizes that thewhole population is at

risk. Extending this concept even further would be

targeted at preventing excessive consumption

among all drinkers.

Accurate identification of patients with risky

drinking behavior is essential before treatment can

be provided [60]. Unfortunately, healthcare provi-

ders are unlikely to be able to identify those patients

with analcoholordrugusedisorder. In a recent study

of trauma surgeons, surgical house staff, and ED

nurses, those who relied on clinical suspicion to

identify intoxicated and alcohol dependent trauma

patients missed 23% of acutely intoxicated

patients [61]. This population of patients included

nearly33%in the severely injured, chemicallyparal-

yzed, or intubated/mechanically ventilated patients

and more than 50% of patients with a positive self-

report screening test [61]. For these reasons, the

authors concluded a more accurate assessment in

the injured population may be obtained by routine

alcohol and drug screening with the institution of a

public-health-style screening test [61].

An ideal screening test would be one supported

by research, demonstrating a high level of accuracy.

It would require limited time to administer and

score. Finally, it would be applicable to the target

population and appropriate for trauma centers.

There are a variety of self-report screening tests

that have been used and validated in clinical prac-

tice. Screening may be accomplished using the

four-question CAGE questionnaire [62]. However,

this questionnaire is targeted more at identification

of alcohol dependence. The ten-item Alcohol Use

Disorders Identification Test (AUDIT) has also

been well studied and has been found to be reliable,

valid, and practical to administer [54,55]. AUDIT

assesses three domains – alcohol consumption,

alcohol-related harm, and alcohol dependence

symptoms – and evaluates the level of risk for

alcohol problems. In addition, this screening tool

targets a broad spectrum of alcohol problems and

encourages early intervention. For example, ques-

tion one (frequency) and two (drinks per day) from

the AUDIT may be used to assess current alcohol

use; however, in trauma patients, a lower threshold

for a positive test should be used such as drinks

�2–3 times per week,�3 drinks per day [63]. This

shorter screening is more useful for busy trauma

services and may allow prompt referral to alcohol

and drug counseling services for more in depth case

finding and intervention.

Several serum biomarkers have also been used

in selected settings for alcohol screening: BAC,

mean corpuscular volume, gamma-glutamyltrans-

ferase, and carbohydrate-deficient transferrin [64].

Although most trauma centers use BAC for screen-

ing, the optimal threshold for intervention has not

been established. For example, some patients with a

negative BAC may have significant problems and

require intervention [65].

Drug screening tests for adults that have been

validated include the Drug Abuse Screening Test, a

ten-question scale, and several personality and

addiction potential tests. Adolescent-specific

screening instruments have also been developed and

tested, but are currently too unwieldy for trauma

service use. Similarly, multiple risk factor screening

through tests such as the Alcohol, Smoking and

Substance Involvement Screening Test (ASSIST)

are valuable in strategizing counseling interventions

but are too complex for routine trauma service

use [69]. There is also a strong association between
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alcohol-related trauma and personality characteris-

tics associated with risk taking, sociopathic, or

sensation seeking behaviors [12].

The CAGE-AID (adapted to include drugs) has

been tested in primary care patients [70]. Due to the

lack of objectivity when using self-reported screen-

ing tests for patient assessment, trauma centers use

urine drug toxicology screens to assess recent use.

However, cost effectiveness and sensitivity have

been brought into question. In addition, motiva-

tional, cognitive, and behavioral interventions gen-

erally employed in drug treatment are of only

limited effectiveness.

Once alcohol and/or drug use disorders have been

identified, the patient must be evaluated for the

stages of change. But when are trauma patients

truly ready to change? Five stages of change have

been described as people move towards healthy

behaviors: (1) pre-contemplation, (2) contempla-

tion, (3) preparation, (4) action, and (5) main-

tenance [64–68]. Relapse commonly occurs during

behavior change because the patients’ readiness to

change is important to the success of an intervention

program. In one study at a Level 1 Trauma Center,

42% of patients receiving brief intervention were in

the later stages of change, more than twice that seen

in primary care settings [69]. Patients residing

within different stages of change need different

intervention strategies, early on exploring why they

should change and, in the later stages, how that may

be accomplished.

Hospitalization for the treatment of alcohol- and/

or drug-related injuries provides a window of

opportunity for intervention to reduce the likeli-

hood of further injury [71,72]. Systematic reviews

of the evidence for effectiveness of various health-

care interventions can readily be located in the

Cochrane Library. Its use is invaluable when

attempting to assess outcomes. According to the

2004 Cochrane Review, interventions for problem

drinking reduce the incidence of suicide attempts,

domestic violence, falls, and injury hospitalizations

and deaths – reductions ranging from 27 to

65% [71]. Although short- term improvements in

individual health are present in the majority of

studies, some studies demonstrated a comparable

reduction in drinking and injuries in the study and

control groups. This is most encouraging because

the research results suggest that injury alone and/or

monitoring alone may reduce subsequent alcohol

problems [69,71,72].

Although trauma centers are uniquely positioned

to intervene in alcohol problems, there are several

barriers to implementation [73–75]. Firstly, the

definition of the target population and a method to

screen are not universally accepted in all centers.

The recognition that the majority of alcohol-related

trauma is caused by moderate drinkers engaged in

“binge drinking”, and not chronic alcoholics, may

improve optimism regarding the potential for treat-

ment. Secondly, patients may be unwilling to admit

they have an alcohol-related problem. Also, opera-

tional barriers may limit the availability of patients

to be counseled because treatment of injuries takes

precedence. Thirdly, resistance to screening by

medical practitioners may occur. If these issues can

be overcome, the trauma director may also be

confronted with a lack of financial and human

resources to accomplish the screening and inter-

vention program. However, regardless of the obsta-

cles, the data are clear. In the trauma population,

alcohol screening and brief interventions provide

tangible benefits to the patient and society.

After screening, healthcare providers conduct

brief interventions with trauma patients to relate

patient alcohol and/or drug behaviors with injury.

The components of brief intervention include: (1)

assessment and feedback regarding current drinking

patterns, (2) information on the health consequen-

ces of drinking, (3) strategies to reduce alcohol

consumption, (4) negotiation of an action plan, and

(5) goal setting and behavioral modification tech-

niques. The ultimate goal of brief intervention is to

help people decrease or eliminate their alcohol use.

The key elements of brief intervention can

be recalled by the acronym FRAMES (Table 12.2)

[76,77]. It is a focused and time-limited interven-

tion, lasting approximately 15minutes, designed for

use by healthcare providers in their daily prac-

tice [75–77]. The three motivational elements –

responsibility, empathy and self-efficacy – are

enhanced by combination with the three cognitive

elements, feedback based on current drinking beha-

viors, advice about recommended change, and
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menu, alternative strategies for change.Choice is the

key difference between brief intervention using this

decisional balance approach and the more tradi-

tional directive approaches. These directive

approaches are more likely to raise defenses and

lead to resistance from some trauma patients.

In order to initiate an effective program, trauma

centers should study the epidemiology of alcohol

and drug use in their local patient population. Next,

estimates of the resources required to meet the

needs and avenues explored for obtaining these

resources must be determined. Also, language and

cultural elements should be considered when con-

ducting a drug and alcohol needs assessment. If

available, coordination with existing alcohol and

drug counseling services may provide tremendous

insight and assistance. Some centers have described

participation of health educators in the trauma out-

patient clinic and on daily rounds [77,78]. For

example, at our institution, trauma patients are

automatically screened with a BAC and a urine

toxicology screen. Both of these tests are included

with initial trauma admission studies. Next, patients

with an elevated BAC and/or positive drug screens,

as well as those who did not have these markers

performed but were admitted to the trauma service,

undergo frequent testing and questioning by Turn-

ing Point, our alcohol and drug counseling service.

Finally, appropriate ongoing interventions, follow-

up plans and/or treatment center referrals are con-

ducted prior to patient discharge. As an aside,

because brief intervention services in the hospital

are billable, additional financial support may be

provided to the trauma center, as well.

According to the US Preventive Health Services

Task Force, routine alcohol screening for all patients

inmedical settings is recommended.However, there

is not enough evidence to recommend routine drug

screening, although it should be included in the

social history assessment of all adults and adoles-

cents [75,78]. While trauma surgeons, emergency

medicine physicians, and nurses who care for these

patients recognize the role that alcohol and drug

addiction play in injury, we will need the assistance

of others to develop the optimal system to care for

these patients and reduce the impact of alcohol on

our patients and our communities.

12.5 CONCLUSIONS

Injury and violence prevention are relatively new

entities in trauma care systems, even though the

association between alcohol and injury has been

noted for centuries. The recent prospective data

correlating alcohol and/or illicit drug usewith injury

compel trauma care providers to aggressively target

at-riskpatients.Coupledwithrecentdatademonstrat-

ing the benefit of brief interventions and decreased

recidivism, the challenge to trauma care providers is

to refine the definition of optimal care, as put forth by

the ACS-COT, to include prevention efforts [79,80].

Since these interventions may be performed by non-

addiction healthcare providers, the current interven-

tion strategies should be implemented in all trauma

care programs. Indeed, the ACS-COT has mandated

that all trauma centers not only screen patients for

alcohol and or illicit drug use on admission, but

administer counseling [13].

When considering public healthcare on a global

realm, trauma is surpassing infectious diseases as

the most common cause of morbidity and mortality

worldwide. To this end, the establishment of a cost-

effective intervention in one county may be con-

textualized to another. Since the combination of

Table 12.2 Simple mnemonic for components of a brief

intervention

FRAMES mnemonic

Feedback: personalized information about risk status

provided by trauma care provider

Responsibility: patient’s personal or intrinsic motivation to

change behavior

Advice: brief education or recommendation for change

provided by trauma care provider

Menu: choice of options for change presented by

trauma care provide

Empathy: reflective listening and understanding

demonstrated by trauma care provider

Self Efficacy: patient’s belief in ability to change behavior
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trauma and alcohol use seems ubiquitous world-

wide, the impact of essential, yet contextualized,

interventions may provide a cost-effective venue to

save lives and improve quality of life for all.
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13.1 INTRODUCTION

Clinicians often find themselves faced with the

challenge of diagnosing, treating, and managing

patients with substance addiction as well as per-

plexing psychiatric symptoms that may or may not

be associated with the substance use disorder.

Evaluation of these complex patients with over-

lapping substance and psychiatric problems can be

daunting and confusing to even the most experi-

enced clinician. Hopefully, psychiatric consultation

will be available. Ideally, an addiction psychiatrist

would be consulted to assess the problem at hand.

Unfortunately, access to these specialists is far too

often limited and even possibly unavailable to the

clinician and patient. This chapter will serve as an

overview of substance use disorders in the psychia-

tric population, focusing on psychiatric symptoms

associated with substance misuse, epidemiology of

co-occurring disorders, prognosis and complica-

tions in individuals diagnosed with dual disorders,

and treatment. In addition,management of common

psychiatric problems arising in patients with sub-

stance use disorders will be discussed.

13.2 ALCOHOL AND DRUG-INDUCED PSYCHIATRIC COMPLICATIONS

Psychiatric symptoms arising from primary alcohol

or drug use disorders are commonly seen in clinical

practice. Substance-related disorders are divided

into two groups: substance use disorders (addiction

and dependence) and substance-induced disorders

according to DSM-IV [1], which lists nine sub-

stance-induced psychiatric disorders. Substance-

induced mental disorders may be misdiagnosed as

major depression, anxiety disorders, bipolar disorder,

psychosis, personality disorders, and cognitive dis-

orders. Addictive disorders can mimic nearly every

psychiatric syndrome, as psychoactive drugs and

alcohol produce psychiatric symptoms as well as

exacerbate psychiatric disorders. In establishing

the diagnosis of a substance-induced psychiatric

disorder, DSM-IV criteria specify that the psychia-
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tric symptoms are prominent and arise within one

month of substance intoxication or withdrawal.

Patients will often present in crisis during acute

intoxication or withdrawal with various psychiatric

symptoms often characteristic of the substance of

addiction.

13.2.1 Alcohol

Symptoms of alcohol intoxication include euphoria

and behavioral disinhibition. Withdrawal symp-

toms include anxiety, depression, insomnia, agita-

tion, tremor, sweating, tachycardia, and hyperten-

sion. Seizures can occur during severe withdrawal

and a small percentage of chronic alcoholics experi-

ence delirium tremens, which can be life threaten-

ing and is characterized by delirium, hallucinations,

seizures, and a hyperadrenergic state consisting of

hypertension, diaphoresis, and tachycardia.

Alcohol-induced depressive disorders are com-

monly seen in the outpatient setting. Depressive

symptoms associated with alcohol are seen with

intoxication as well as withdrawal. However, it can

be very difficult to determine if the depression is

independent or alcohol induced. Patients, who may

be in denial of their alcohol use disorder, might tend

to minimize or not even recognize the role alcohol

plays in causing or exacerbating their depressive

symptoms. Alcohol is widely known as causing a

variety of symptoms that can also be seen in depres-

sion, such as low energy, amotivation, poor concen-

tration, sleep disorders, somatic complaints, and

anxietysymptoms.Withdrawal fromalcohol isasso-

ciated with dysphoria, cognitive disturbances, anxi-

ety, and insomnia.There is also aclear associationof

alcohol and other substances of addiction with sui-

cidal behavior. There have been many studies doc-

umenting highly elevated rates of suicide attempts

and completed suicide among those with substance

use disorders [2,3]. Symptoms of anxiety as well as

panic attacks are common during alcohol withdra-

wal. Up to 80% of alcohol dependent subjects have

panic attacks during withdrawal [4]. Alcohol-

induced psychotic disorders are less common and

usuallymore indicative of serious withdrawal-asso-

ciated sequelae, such as delirium tremens.

13.2.2 Stimulants

Intoxication with cocaine, amphetamine/metham-

phetamine, and MDMA (Ecstasy) is associated

with euphoria, high energy, anorexia, and insom-

nia as well as anxiety and mood lability. With-

drawal symptoms include depression, anxiety,

hypersomnia, increased appetite, poor concentra-

tion, low energy, and anhedonia. Stimulant-

induced mood disorder is common and diagnosed

when the depressive symptoms are substantially in

excess of what would normally be seen during

withdrawal.

Stimulant-induced psychotic disorder is very

common during intoxication and withdrawal. The

presence and duration of psychotic symptoms in

chronic methamphetamine users increase with

severity and length of dependence, and are parti-

cularly associated with long-term intravenous

methamphetamine use. A small percentage of

chronic intravenous methamphetamine-dependent

patients can present with long-term psychotic

symptoms that appear almost identical to paranoid

schizophrenia, as studied in the Japanese popula-

tion where an “epidemic” of intravenous metham-

phetamine use has occurred over a long period [5,6].

In the United States population, the misuse of

smokable methamphetamine, also known as

“crank” or “ice,” is more common than intravenous

methamphetamine use. Chronic use of this drug

seems to be associated with longer duration of

psychotic symptoms (up to months), as compared

to smokers of crack cocaine.

13.2.3 Benzodiazepine/sedative
hypnotics

Benzodiazepines are widely prescribed in the Uni-

ted States for anxiety disorders, and sedative hyp-

notics are commonly prescribed for sleep disorders.

Intoxication with these agents causes euphoria,

disinhibition, and sedation. Chronic users of these

agents will develop physical dependence and

experience withdrawal syndromes characterized by

anxiety, dysphoria, insomnia, tremors, diaphoresis,

tachycardia, hypertension, agitation, and nausea
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and vomiting. Severewithdrawal syndromes are life

threatening and necessitate hospitalization for treat-

ment of seizures, hallucinosis, delirium, and auto-

nomic hyperactivity.

13.2.4 Hallucinogens

This group of substances includes Phencyclidine

(PCP), LSD, mescaline, psylocybin, and dimethyl-

tryptamine (DMT). As the name suggests, halluci-

nogens produce auditory, visual, and other percep-

tual distortions and frank hallucinations during

intoxication. The experience of intoxication with

hallucinogens can also produce panic reactions and

paranoid or delusional states accompanying the

hallucinations. PCP intoxication is associated with

violent dissociative behavior and amnesia for the

event. The hallucinations and behavioral distur-

bances should resolve over several hours. A small

percentage of hallucinogen users will have pro-

longed psychotic reactions, which may represent

an exacerbation of pre-existing psychiatric illness

or possibly suggest the presence of underlying

emerging psychotic illness. Hallucinogen depen-

dence is rare, and hallucinogen withdrawal syn-

dromes are not known to exist. Hallucinogen

Persisting Perception Disorder, commonly referred

to as “flashbacks,” is defined in DSM-IV as the

re-experiencing of one or more perceptual distur-

bances (after cessation of use) that were experi-

enced during intoxication. Common perceptual

disturbances include geometric hallucinations,

perceptions of movement in the peripheral visual

fields, flashes of color, trails of images of moving

objects, positive afterimages, and halos around

objects.

13.2.5 Cannabis

Dependence on cannabis, the most commonly used

illicit drug in theUnited States, occurs in about 10%

of users. Frequent use is associated with a gradual

increase in tolerance to the effects. Symptoms of

intoxication include short-term memory loss,

perceptual distortions, anxiety, difficulties in con-

centration, and sedation. Hashish and cannabis

products with higher concentrations of tetrahydro-

cannabinol (THC) could cause an overt hallucino-

gen experience similar to LSD. A withdrawal

syndrome, usually mild and self-limiting, is

reported by about half of those seeking treatment

for marijuana dependence [7]. Symptoms of with-

drawal may mimic a mood or anxiety disorder and

include anxiety, irritability, restlessness, anorexia,

and insomnia. Although marijuana use does not

usually cause psychiatric illness, recent studies

have linked the use of cannabis to an increased risk

of psychosis and psychotic relapse in later life [8,9].

13.2.6 Gamma-hydroxy butyrate (GHB)

The intoxicating effects of this drug commonly

used in the “rave scene” and among body builders

include relaxation, euphoria, sedation, and disin-

hibition. Dependence on Gamma-Hydroxy Buty-

rate (GHB) is rare, but severewithdrawal symptoms

are reported in chronic users. Withdrawal symp-

toms mimic alcohol, benzodiazepine, or sedative

hypnotic withdrawal and include anxiety, tremor,

and insomnia that can last for up to several weeks.

Severe withdrawal resembles delirium tremens and

is marked by seizures, psychosis, bizarre behavior,

delirium, and agitation [10].

13.3 COMORBID ADDICTIVE AND PSYCHIATRIC DISORDERS

13.3.1 Prevalence

The co-occurrence of a substance use disorder with

another psychiatric disorder is referred to as dual

diagnosis or co-occurring disorder. The term may

alsorefer tosubstance-inducedpsychiatricdisorders

that occur in the context of substance addiction or

dependence. Judging from epidemiological studies,

co-occurring disorders are very common in the

general population. Results from the Epidemiologi-

cal Catchment Area (ECA) Survey [11] showed

a 61% lifetime prevalence rate for substance use
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disorders in those diagnosed with bipolar disorder.

Among those diagnosedwith schizophrenia, there is

a 34% prevalence rate of alcohol use disorders. The

ECA study reported that individuals with affective

disorder had a 32% prevalence of comorbid sub-

stance use disorder. A more recent study, the

National Epidemiological Survey on Alcohol and

Related Conditions (NESARC) reported that the

12-month prevalence of substance use disorder

among those with mood disorders is 20%. Among

those with anxiety disorders, the 12-month preva-

lenceofsubstanceusedisorders is15%[12].There is

also a significant association of substance use dis-

orders with personality disorders. Among those in

the NESARC study with a personality disorder,

16.4% reported a current alcohol use disorder and

6.5% had a drug use disorder. Conversely, those

diagnosed with a current alcohol use disorder had

a 28.6% prevalence rate of a personality disorder

andamong thosewithadrugusedisorder, 47.7%had

a personality disorder [13].

13.3.2 Identification and diagnosis of
co-occurring psychiatric and
addictive disorders

When evaluating an individual with substance

addiction and psychiatric symptoms, the clinician’s

primary concern is to determine the relationship

between the two. The symptoms may be caused by

the substance use disorder or they may represent a

primary psychiatric disorder co-occurring with a

substance use disorder. To clarify this relationship,

it is important to conduct a full substance use history

in order to determinewhat substances are used, how

often, and in what quantity. This history should be

elicited by asking direct and detailed questions in

a nonjudgmental and respectful manner. When

was the last time the patient used a particular

substance? Has the patient had medical illness or

physical complications related to the substance use?

This includes a history of injuries while intoxicated

and any infections, neurological, cardiovascular,

hepatic or gastrointestinal problems. Does the

patient have a history of tolerance or withdrawal

symptoms? Does the patient have social, legal or

occupational problems related to the substance use?

Has the patient ever received any treatment for

chemical dependency? Several screening instru-

ments such as the CAGE questionnaire [14] and

the Alcohol Use Disorders Identification Test

(AUDIT) [15] can also be used to assess substance

use disorders.

It can be very difficult to determine if the psy-

chiatric symptoms are substance induced or repre-

sent an independent mental disorder co-occurring

with the substance use disorder. To assess whether a

patient’s depressive symptoms are independent or

substance induced, it is first necessary to establish if

the depressive symptoms were present prior to the

onset of a substance use disorder, or if the depres-

sive disorder was present during a period of absti-

nence greater than one month. Predictive of the

disorder being an independent depression include:

less severe substance dependence, less heavy sub-

stance addiction, a family history of major depres-

sion, and a history of depression prior to onset of

substance addiction/dependence [16].

As the patient with psychiatric symptoms and

addiction can often be an inaccurate historian, it is

also important to obtain additional information

from laboratory examination and outside sources,

such as family, past providers, and previous hospi-

talizations. Substance-induced psychiatric illness is

more likely to exist if the patient has prolonged

heavy substance use or dependence, if the substance

use disorder preceded the psychiatric symptoms, or

if the symptoms resolve during periods of absti-

nence. Individuals with co-occurring disorders are

more likely to have a history of psychiatric illness

prior to developing a substance use disorder or

during prolonged abstinence, have a family history

of the psychiatric illness, and have less severe

substance dependence.

13.3.3 Prognosis and complications
of comorbid disorders

13.3.3.1 Depression and addiction

Depression is a common mental illness affecting

one in six Americans during their lifetime. Almost
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a third of these patients have a co-occurring sub-

stance use disorder [11]. Patients with addictive

disorders are at two to fourfold increased lifetime

risk for mood disorder [11,17], which has a sig-

nificant adverse effect on the course of substance

dependence, predicting poor treatment response,

increased risk of suicide, and higher rates of

relapse [18–24]. In patients treated for Major

Depression and alcohol use disorders, sustained

remission from alcohol significantly improved

depression outcomes and protected against recur-

rence of depression [25]. One year of sobriety from

alcohol is associated with a threefold reduction in

risk of depression [2].

Substance use should not be a barrier to treating

depression, as early diagnosis and treatment can

improve outcomes [26]. Accurate diagnosis of

depression in a patient just starting to recover from

substance dependence is difficult and can delay

efforts to begin potentially effective antidepressant

treatment. After 12 months, one third of substance-

dependent patients initially diagnosed with sub-

stance-induced depression are reclassified to have

Major Depression [27].

13.3.3.2 Anxiety and addiction

Anxiety disorders, including panic, generalized

anxiety, social anxiety and post-traumatic stress,

are strongly associated with substance use disor-

ders. For panic and generalized anxiety disorders,

symptoms overlap with those of acute intoxication,

withdrawal, and recovery from alcohol, making a

clear diagnosis challenging. The social lubrication

that alcohol provides for socially anxious patients,

consistent with a self-medication hypothesis, often

precedes problemswith substance dependence [28].

More than a third of panic disorder patients have

addictive disorders [11], with their risk of comorbid

substance use disorder being 2.4 times higher than

that of the general population. Uniquely, patients

with post-traumatic stress disorder (PTSD) have

increased risk for drug as well as alcohol use

disorder, 2–4 times greater than non-PTSD

patients [29]. Rates of PTSD among female opiate

and cocaine dependent patients were increased

10-fold using ECA data [30]. Less is known about

howco-occurring anxiety disorders affect treatment

of substance use disorders, but they are theorized to

have a negative impact [31–33].

13.3.3.3 Bipolar disorder and addiction

Bipolar Type I is a severe and persistent mental

illness found in roughly 1–3% of Ameri-

cans [34,35]. Bipolar Type II is a more common

mental disorder but perhaps less severe, found in

about 3–6%of theUnited States population [36,37].

Lifetime prevalence of substance use disorders is at

least 40% in Bipolar Type I patients [11,38,39].

Substance use disorders are found in roughly 20%

of Bipolar Type II or Bipolar spectrum (including

Cyclothymia and Bipolar NOS) [40]. Illness course

is adversely affected, as with other psychiatric ill-

nesses co-occurring with substance use disorders.

Bipolar patients with addictive disorders are less

adherent to treatment [41], have more, and more

prolonged, affective episodes [42], more suicidal

behavior [43,44], and lower overall quality of

life [45] in comparison to nonsubstance using bipo-

lar patients.

13.3.3.4 Attention deficit and hyperactivity
disorder (ADHD) and addiction

Significant controversy follows the accurate diag-

nosis of Attention Deficit and Hyperactivity Dis-

order (ADHD) in adults, as it requires considerable

retrospective collection of history and is found to

have significant psychiatric comorbidity of major

depression, bipolar disorder, and anxiety disor-

ders [46]. ADHD has childhood onset with symp-

toms of inattention and hyperactivity noted prior

to the age of seven years. Roughly half of children

diagnosed with ADHD will experience some

persistent symptoms into adulthood, affecting

7.5–8.7% of children [47,48] and less than 4% of

adults [1]. Prospective studies of children and

adolescents with ADHD predict increase risk for

addictive disorders and earlier age of onset [49]. A

number of studies of substance misusing adults
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have established an over representation of ADHD

patients [46,50–52]. Research has established that

among ADHD patients comorbid for substance use

disorders, the addiction is of greater severity [53,54]

and has an earlier age of onset [55]. Addiction

treatment will take longer for patients with

ADHD [56], and the patients are more likely to

relapse [57]. Research has suggested that children

receiving adequate treatment for ADHD are less

likely than their untreated cohort to develop addic-

tive disorders [58,59]. However, no such data exists

for adults with persistent ADHD symptoms. Cur-

rent treatment guidelines recommend that patients

reach sobriety of 30 days from substances of addic-

tion prior to initiating treatment of co-occurring

psychiatric disorder. A recent literature review

summarizes that none of the four adult double

blind studies of ADHD treatment in patients with

comorbid substance use disorder found overall

improvement of substance addiction symp-

toms [60]. When treating persistent ADHD symp-

toms in adult patients comorbid for addictive dis-

orders, emphasis is on use of nonstimulant medica-

tions such as buproprion or atomoxetine [61,62].

Diversion of prescribed stimulants is worrisome

in this group [63], particularly among college

students [64–66].

13.3.3.5 Psychotic disorders and addiction

Almost half of schizophrenic patients are either

alcohol or illicit drug dependent [11], and the

majority are dependent on nicotine [11,67]. This

has profound negative impact, reflected in medica-

tion noncompliance, poor social function, increased

hospitalizations, earlier onset, and poor treatment

response [68]. Diagnostic challenges arise in sti-

mulant misusing patients presenting with psychosis

and result in under-detection or under-reporting of

substance use among schizophrenic patients [69].

Comorbid addiction and schizophrenia increases

likelihood of homelessness, legal problems, verbal

threats, violence, treatment noncompliance, multi-

ple medical problems, frequent emergency visits,

frequent hospitalizations, and suicidal beha-

vior [68,70,71]. Comorbidity predicts poor prog-

nosis [72], vulnerability to social dysfunction,

suicide attempts, and more problems with housing,

finances, and nutritional deficiencies [73–76].

Denial and minimization are often observed in

patients with comorbid schizophrenia and addic-

tion [77], indicating traditional recovery principles

may not be accepted.

13.3.3.6 Personality disorders and addiction

Antisocial personality disorder holds the distinction

of being the most comorbid psychiatric illness

in patients with addictive disorders. Prevalence of

personality disorder diagnoses is estimated at 44%

of patients with alcohol use disorders and almost

80% of opiate users [78]. Personality disorders

present significant challenges to addiction treat-

ment [79]; these patients are at greater risk of

relapse [80–82] and are associatedwithmore severe

treatment problems [83].

Integrated treatments show the most promise,

using dialectical behavioral therapy or dual

focus schema therapy adapted for addiction

treatment [84–86].

13.4 INTERVENTION AND TREATMENT

13.4.1 Brief interventions

Providers will find it helpful to conduct a brief

intervention when patients present with psychiatric

symptoms that appear to be exacerbated or caused

by substance use. A brief intervention may simply

consist of presenting the evidence of substance

misuse and consequences in a nonjudgmental man-

ner, expressing concern and educating the patient

about the effects of the substance on psychiatric

illness. After this, the provider should ask if the

patient has a desire to make a change and how the

provider can best assist the patient in doing so.

Further follow up on a discussion of substance use is
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important and should occur regularly with subse-

quent visits even if the provider can only briefly

address the issue. This process will go well if the

provider and patient have an established therapeutic

relationship and treatment alliance. It will not pro-

ceed as smoothly if the provider has not first

engaged the patient by taking a history of substance

use, psychiatric illness, and complications or con-

sequences. Harm reduction is crucial and may be

the only step that a patient will accept initially.

Successful treatment for addictive disorders

depends largely on an individual’s desire to change

and belief that change is possible. Motivational

interviewing is a therapeutic style developed by

Miller and Rollnick [87,88] and designed to

increase an individual’s motivation to change beha-

vior by helping to explore and resolve ambivalence.

Chemical dependency counselors and therapists

use motivational interviewing techniques to help

patients develop insight into their addictions and

resolve ambivalence regarding treatment. Once a

patient has decided to accept addiction treatment,

it is up to the physician to provide support for the

decision and assist the patient in making the next

step: referral to an addiction inpatient or outpatient

program to do a chemical dependency assessment

and make recommendations as to treatment.

13.4.2 Pharmacological management
of psychiatric and co-occurring
addictive disorder

Patients with co-occurring disorder, their families,

supportive peers, and treatment providers can all

have strong feelings regarding the use of psycho-

tropic medication during their recovery. Family

members and peers active in 12-step programs may

pressure patients into discontinuing, avoiding, or

feeling the need to hide necessary treatment with

psychotropic medication. For many, recovery is a

model of self-reliance, defined as living a life free of

all psychoactive compounds [89]. Prescribing a

medication for symptom control deviates from this

model and can be interpreted as validating patients’

past attempts at self-medication and invalidating

current attempts to avoid this behavior [90]. This

may stem in part from patients’ past difficulties

limiting use of controlled substances that can be

immediately reinforcing, such as medically indi-

cated opioids or psychiatrically indicated benzo-

diazepines. When initiating pharmacotherapy in

patients with co-occurring disorders, it is recom-

mended to have a threshold similar to that onemight

use with nondually diagnosed mental health

patients. Pharmacotherapy is both safe and effective

in these patients, although it is best to minimize

medications thatmay be reinforcing, have addiction

potential or can lead to dependence, or have lethal

interactions with the substance of addiction in

actively using patients [90]. For example, tricyclic

antidepressants and benzodiazepines can increase

risk of overdose with alcohol, and benzodiazepines

can increase risk of overdose with misused opioids

or opioid-substitution treatment with buprenor-

phine andmethadone. Risk ofmisuse can be limited

if patients with comorbid anxiety can be adequately

controlled with scheduled prophylactic medica-

tions, such as serotonergic antidepressants, rather

than abortive (and thus reinforcing) “prn” medica-

tions. Patients who need “prn” anxiolytics may do

better with uncontrolled substances, such as hydro-

xyzine, noradrenergic b blockers, or low-dose aty-

pical antipsychotics.

Pharmacological management of psychiatric ill-

ness in patients with addictive disorders is often

complicated by the difficulty of correct diagnosis.

In the absence of significant suicidality or clearly

disabling symptoms, it is reasonable to withhold

pharmacological treatment of mood or anxiety

symptoms until the diagnosis can be further eluci-

dated. A common strategy is to wait and see if

psychiatric symptoms resolve without pharmaco-

logical intervention after an unspecified period

of abstinence. It is thought that alcohol induced

depression should remit after 2–3 weeks and

cocaine-induced depression may be even

shorter [91]. However, untreated depression in the

setting of alcohol dependence [19], and the pre-

sence of depression in opioid dependence [21] and

cocaine dependence [92], have been shown to lead

to treatment-resistant substance dependence.

Significant psychiatric symptoms prior to devel-

opment of an addictive disorder or psychiatric
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symptoms atypical for a psychiatric disorder sec-

ondary to the patients’ addictive substance (i.e.,

long-standing psychotic symptoms in the setting

of opioid dependence), are suggestive of a free-

standing psychiatric condition rather than one that

is substance-induced. Early pharmacological treat-

ment iswarranted in these cases, aswell aswhen life

threatening or severely disabling symptoms such as

active suicidal ideation or acute psychosis occur.

Without such an intervention, treatment retention

and improvement in substance use are unlikely to

occur.

13.4.3 Pharmacotherapy for mood
and anxiety disorders with
co-occurring addiction

Both tricyclic [93,94] and selective serotonin reup-

take inhibitor antidepressants [95–98] have been

shown to be effective in major depressive disorder

in the setting of comorbid alcohol dependence, as

has nefazodone [99]. However, neither class of

medication significantly impacts alcohol consump-

tion. While opioid substitution treatment for opioid

dependence has been shown to improve depres-

sion [100–102] in 80–90% of patients entering

treatment, most studies of antidepressants for resi-

dual depression in this population have been nega-

tive [97]. Early studies of doxepin [103,104]

showed efficacy for depression in this population,

but the initial success of tricyclics was not repli-

cated in this group [100,105–107], save for one

study of imipramine [108]. Nor has bupropion

shown efficacy [109]. Nonetheless, the recommen-

dation for treatment of persistent depression

in opioid dependence is to consider a serotonin

reuptake inhibitor or tricyclic trial in addition to

psychosocial treatment, given the presence of sev-

eral positive clinical medication trials in the litera-

ture and the consistent pattern of tolerability of

these agents in this population [110]. Serotonin

reuptake inhibitors have not been shown to reduce

depressive symptoms with comorbid cocaine

dependence [111,112], although tricyclics have

shown some promise [113]. Even so, the serotonin

reuptake inhibitors are often a clinician’s first

choice in this population. This is likely due to their

improved tolerability compared to tricyclic antide-

pressants, as well as the increased risk of cardio-

toxicity of tricyclics in combination with

cocaine [114] in the event of relapse.

Rigorous data on pharmacological treatment of

bipolar illness with co-occurring disorders are

sparse. However, carbamazepine, valproic acid, and

lithium are all commonly accepted treatments for

acute mania as well as prophylaxis of mania in

patients with addictive and bipolar disorders [115],

although patients with substance use disorders may

have a less optimal response to lithium than those

without [116,117]. Brady and colleagues [115] pro-

pose this is due to lithium’s well-known limited

efficacy in rapid-cycling or mixed bipolar disorder,

common in patients with addiction and co-occur-

ring bipolar disorder [118]. Given the reinforcing

nature and high misuse potential of benzodiaze-

pines in patients with co-occurring disorders, these

are not recommended as first line treatments for

mania.

Similarly, benzodiazpines are discouraged as a

regular treatment for anxiety disorders in patients

with addictive disorders [119,120]. Buspirone has

no significant addiction potential and was initially

shown to have some success in patients with

alcohol dependence [121]. Although not well stu-

died in this population, tricyclics, monoamine

oxidase inhibitors, and serotonin reuptake inhibi-

tors [119] are treatments of choice for anxiety

disorders such as post-traumatic stress disorder,

generalized anxiety disorder, obsessive-compul-

sive disorder, social phobia, and panic disorder in

general psychiatric populations. Given their more

advantageous side effect profile, serotonin reup-

take inhibitors are first line treatments for those

with co-occurring addiction and anxiety disorders.

It is recommended that providers use very low

starting doses and slow titrations to increase the

chance of tolerability in patients with anxiety

disorders. To provide quicker anxiolytic effect

during this slow titration, many providers will

often prescribe beta-blockers such as propranolol

three times daily until an antidepressant trial takes

effect [119,120].
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13.4.4 Pharmacotherapy for
psychotic disorders

Emerging literature suggests that treatment with

atypical antipsychotic medications may be asso-

ciated with decreases in substance use [122] and

improve chances of smoking cessation in patients

with schizophrenia [123]. Early and potentially

sustained remission is seen in 30–50% of patients

with schizophrenia and comorbid addiction [124],

with alcohol more likely than cocaine or canna-

bis [125]. Integrated treatments combining medi-

cations, psychosocial treatments, active case

management, contingency management and social

supports have shown best results [126–129].

13.4.5 Use of addiction
pharmacotherapy in patients
with psychiatric illness

In general, medications for relapse prevention and

detoxification are frequently used similarly in

patients without psychiatric conditions as well as

patients with co-occurring disorders. Patients with

co-occurring disorders may be more open to

psychoactivemedicationand thusmoreopen to con-

sider medications for relapse prevention. Opioid-

dependent patients with co-occurring psychiatric

illnessmayhave increased access topsychiatric care

in an opioid substitution program rather than those

seeking buprenorphine treatment for opioid depen-

dence in a primary care clinic setting. As disulfiram

has been reported in rare cases to alter mental status

or worsen psychosis, it may be wise to delay initia-

tion of this agent in thought-disordered patients in

the midst of a psychiatric decompensation and to

monitor such patients frequently.

13.4.6 Pharmacotherapy for alcohol
and opioid dependence

There are currently four FDAapprovedmedications

for the treatment of chronic alcohol dependence.

These are discussed in detail below. Disulfiram was

approved in 1951 and has long been available in

generic form. The m-opioid antagonist naltrexone

received US Food and Drug Administration (FDA)

approval for daily oral use in 1994 and then again as

a long-acting intramuscular medication in 2006.

Finally, after many years of use in Europe, acam-

prosate was approved by the FDA in 2004 for the

treatment of alcohol dependence. There are also

three FDA approved medications for opioid depen-

dence: naltrexone, methadone, and buprenorphine.

13.4.6.1 Disulfiram

By inhibiting aldehyde dehydrogenase, a key

enzyme in themajormetabolic pathway for ethanol,

disulfiram causes accumulation of acetaldehyde

after alcohol ingestion. Within minutes of alcohol

ingestion, the buildup of acetaldehyde usually

causes an “alcohol-disulfiram reaction,” character-

ized by diaphoresis, flushing, nausea and vomiting,

tachycardia, and headache. This aversive reaction

can motivate patients to abstain from alcohol but

can also lead to hesitation to adhere with pharma-

cotherapy. Disulfiram has greater benefit with mon-

itoring of medication administration. Although

the largest study to date demonstrated that disul-

firam dosed at 250mg per day over one year did not

lead to increased abstinence rates or longer time

to first drink compared to placebo, it did lead to

significantly fewer drinking days over the study

year [130].

Though rare, psychotic symptoms and delirium

have been reported with the use of disulfiram and

necessitate immediate discontinuation. So as not to

mask the rare development of medication-induced

mental status changes, most practitioners do not

start this agent in patientswith a history of psychotic

disorders.

13.4.6.2 Naltrexone

Originally developed to treat opioid dependence,

the m-opioid antagonist naltrexone decreases the

reinforcing effects of alcohol [131–133] and has

been shown to delay relapse to alcohol and to delay
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the percentage of drinking days [134–136]. Nal-

trexone will precipitate withdrawal in patients with

physiologic dependence on opioids and should not

be started until such patients have been opioid free

for 5–10 days. Because naltrexone blocks m-opioid
receptors, opioid medications will be much less

effective in the situation in which an injury or

serious medical condition calls for acute pain con-

trol (although higher than normal doses of opioid

analgesics can be given under close medical mon-

itoring to over-ride this blockade).

Naltrexone is also FDAapproved for treatment of

opioid dependence and works by blocking the

euphoric effects of misused opioids. With a higher

affinity for the m receptor than heroin, a 50mg dose

of naltrexone blocks the effects of 25mg of heroin

for up to 24 hours [137]. Although shown across

multiple studies to be efficacious for the treatment

of opioid dependence, a disadvantage to naltrexone

is poor compliance compared to opioid agonist

therapy, as naltrexone does little to block cravings

which can be prominent in opioid dependence and

drive the patient to relapse. In addition, chronic

treatment with naltrexone leads to down-regulation

of the m receptor, significantly decreasing a

patient’s tolerance to misused opioids. Thus, a

patient needs to be forewarned that they are quite

susceptible to unintentional overdose should they

relapse and immediately start using the high doses

of opioids they were able tolerate during past

episodes of chronic use. Furthermore, introduction

of naltrexone can precipitate an unpleasant with-

drawal unless the clinician ensures the patient with

chronic opioid use has been free of short-acting

opioids for at least five days and long-acting opioids

for 10 days.

Naltrexone can be ideal for patientswho have had

a successful detoxification from opioids, have not

had extensive periods of opioid dependence, are

highly motivated to comply with treatment, and are

reluctant to consider opioid-substitution treatment

and its implications of being on an anticraving

medication for an extended period. Patients with

limited coping skills to tolerate the challenges of

abstinence-based treatment, high cravings, notable

psychosocial instability, failed attempts at absti-

nence-based treatment or prolonged periods of

opioid dependence may have higher chances of

success with opioid-substitution treatment. Patients

with history of severe co-occurring disorders are

likely to fall into the latter category.

13.4.6.3 Long-acting injectable naltrexone

Although oral naltrexone generally appears effica-

cious compared to placebo in reducing relapse to

heavy drinking [138–140], it did not performwell in

several studies [141,142]. However, when patients

found to be nonadherent for oral naltrexone were

factored out in several other studies, naltrexone

demonstrated efficacy for treatment of alcohol

dependence compared to placebo [143,144]. Admi-

nistered in a 360mg monthly gluteal injection,

long-acting intramuscular naltrexone alleviates the

problem of nonadherence and has been shown to be

effective compared to placebo in reducing heavy

drinking [145]. Additional advantages of long-act-

ing intramuscular naltrexone include much lower

rates of first-pass hepatic metabolism, exposing the

liver to significantly lower peak dosages than daily

oral dosing (and thus potentially less risk of dose-

dependent hepatotoxicity) and exposing the patient

to lower levels of the active metabolite 6b-hydro-
xynaltrexol, which has been correlated with side

effects such as nausea.

13.4.6.4 Acamprosate

Because it is a central nervous system (CNS)

depressant, chronic alcohol use leads to compensa-

tory up-regulation of the brain’s major excitatory

system (glutamate) and down-regulation of its

major inhibitory system (GABA) as the CNS

attempts tomaintain homeostasis. Stopping chronic

alcohol use leads to severe withdrawal, character-

ized by glutamatergic activity and GABA hypoac-

tivity. This imbalance can take many months to

dissipate, leading to prolonged subsyndromal

symptoms of alcohol withdrawal such as insomnia,

anxiety and restlessness. Extensively studied and

in clinical use in Europe for nearly 20 years, acam-

prosate is believed to help restore the balance
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between the glutamate and GABA systems,

decreasing subsequent cravings and risk of relapse

in early recovery [146,147]. Acamprosate may

diminish reinforcement derived from alcohol inges-

tion [147], diminishes the amount of alcohol con-

sumed by patients in treatment who do experience

relapse [148], and leads to higher total abstinence

rates and longer time to relapse for acamprosate

in multiple randomized controlled trials, mainly in

Europe. For reasons that remain unclear, acampro-

sate failed to show efficacy in two recent large

clinical trials conducted in the Unite States

[138,149], although it has been proposed that sub-

jects in these trials may not have been experiencing

enough prolonged subsyndromal withdrawal to

benefit from acamprosate [150].

Labeling indicates that acamprosate should be

started after a modicum of abstinence has been

achieved, but there are no safety issues if acampro-

sate is taken concomitantly with alcohol and acam-

prosate should be continued if a patient relapses

to alcohol use. Although this should not limit

use in patients with co-occurring disorders, all

patients started on acamprosate should be moni-

tored for suicidal thoughts, since such thoughts

occurredmore frequently among acamprosate-trea-

ted patients than among placebo-treated patients in

clinical trials.

13.4.6.5 Methadone

The first agent the FDA approved for maintenance

treatment of opioid dependence, methadone, has

been an effective life saving treatment [151–153]

with much better retention and clinical outcomes

than psychosocial treatment alone. The objective of

opioid substitution treatment is to reduce illicit

opioid use and the negative effects of this activity

on patients’ physical health, mental health, and

interpersonal and occupational functioning.Metha-

done is a long-acting orally active, m-opioid agonist
that allows for once daily dosing without serious

withdrawal discomfort during that interval, treating

subjective cravings from opioid dependence.

Opioid substitution with methadone is closely

regulated under federal law, and only physicians

working in federally-regulated methadone pro-

grams can legally prescribe methadone for treat-

ment of opioid dependence. Methadone programs

are required to provide at least weekly counseling,

to monitor patients’ urine samples frequently for

illicit drug use, and to administer methadone in a

supervised setting six days per week, permitting the

patient a “carry” dose to take home for Sundays.

After three months, such programs can permit

patients additional “carry” doses during the week,

requiring less frequent observed dosing in the

clinic. In fact, most programs use a contingency

management system in which patients earn addi-

tional “carries” by turning in urine samples doc-

umenting their continued abstinence. Patients who

cannot remain abstinent can be mandated to attend

increased counseling sessions, should they wish to

stay in treatment. Consequently, treatment with

methadone (or buprenorphine) in a methadone

maintenance program provides significantly

increased support, structure, and monitoring of

patients than does treatment with buprenorphine

in an office-based setting. Patients with limited

coping skills, increased psychosocial instability,

or increased psychiatric comorbidity, such as severe

co-occurring disorders, are likely to do better with

this more intensive level of treatment.

Federal law mandates that patients have severe

opioid dependence to be eligible for treatment.

Admission criteria are stringent and, with few

exceptions, patients need to demonstrate evidence

of 12 months of dependence prior to treatment

entry [154]. Tapering off of methadone into absti-

nence-based treatment without relapse is difficult

but possible. It is recommended to limit such

attempts to times of high stability in the patient’s

clinical course; thus, co-occurring disorder patients

should be in remission from their psychiatric illness

for the prior 12 months before initiating a voluntary

taper [154].

13.4.6.6 Buprenorphine

FDA approved in 2002 for the treatment of opioid

dependence, buprenorphine is a partial m agonist

with extremely high affinity for the m receptor.
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Thus, it blocks the euphoric affects of misused

opioidswhile relieving cravings for opioids through

moderate stimulation of the receptor. Due to its

partial agonism, it has a ceiling effect for CNS

respiratory depression – making it far safer than

other opioids in overdose attempts. However, its

partial agonism can be overcome by co-adminis-

tration with large doses of benzodiazepines, which

is thought to have led to several isolated reports of

patient deaths in Europe. Under the Drug Addiction

Treatment Act of 2000, buprenorphine can be used

for opioid substitution treatment in an office setting,

which appeals to patients turned off by the restric-

tive nature of daily dosing in a federally-regulated

methadone program.

Poorly absorbed orally, buprenorphine is admi-

nistered sublingually, and most often as a combina-

tion agent with naloxone in a ratio of 4mg bupre-

norphine: 1mg naloxone. Naloxone is not absorbed

sublingually, and is an aversion to addiction as it

will inducewithdrawal if patients try to dissolve and

inject the medication. (Single agent buprenorphine

can be quite reinforcing and has high addiction

potential if used in this fashion). Of note, the high

affinity and partial m agonism of buprenorphine can

precipitate withdrawal in opioid dependent patients

by acutely “knocking” full m agonists off of the m

receptor and immediately decreasing stimulation of

the receptor. Thus patients should not be started

on this agent unless they are visibly in moderate

withdrawal and have been off short-acting opioids

for at least 12 hours. Buprenorphine can be admi-

nistered daily or even every 48 hours, due to its long

half-life.

As efficacious as methadone for maintenance

treatment of opioid dependence [155], buprenor-

phine can be offered through a primary care model,

although providers are required to have the ability to

refer interested patients for psychosocial treatment.

Patients with severe co-occurring disorders may

have more severe and longer periods of opioid

dependence, more psychosocial instability, lower

coping skills, and higher rates of polysubstance

dependence or medical comorbidity. Such patients

may ultimately have higher success rates in a

regulatedmethadone program,where theywill have

access to more intensive psychosocial treatment

services, more support, and more structure to their

treatment. Opioid substitution programs can admin-

ister buprenorphine in place of methadone in select

cases, particularly in cases where oral administra-

tion of methadone is difficult or buprenorphine

would have fewer medications interactions (such

as patients on antiretroviral therapy for HIV).

13.5 ADDICTION TREATMENT FOR CO-OCCURING DISORDER PATIENTS

13.5.1 Detoxification and
treatment settings

Success of detoxification can be measured in sev-

eral ways, including linkage to and retention in a

long-term substance addiction rehabilitation pro-

gram following the detoxification phase [156].

Entry into treatment is often precipitated by

crisis, including decompensation of a co-occurring

psychiatric disorder in already fragile patients.

Furthermore, the detoxification process can further

worsen co-occurring disorders. As discussed earlier

in this chapter, depression is more common in

patients presenting for detoxification than in the

general public, perhaps highest in patients who

misuse combinations of opioids and alcohol or

benzodiazepines. Up to 30% of such patients report

suicidal ideation in the prior three months [157],

although ongoing cocaine use and withdrawal are

risk factors for suicide as well [158–160]. Patients

at significant risk for suicide warrant management

of their detoxification in an acute care inpatient

psychiatric facility where their clinical safety can

be intensively monitored. Indicators of such risk

include active suicidal ideation, hopelessness,

ongoing depression, and past suicide attempts.

Using six dimensions, the American Society of

Addiction Medicine (ASAM) has designed patient

placement criteria [161] to guide clinicians in

determining a patient’s level of need and matching
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them to an appropriate treatment setting. Dimen-

sion 3 includes emotional, behavioral, or cognitive

conditions such as co-occurring psychiatric disor-

ders. The placement criteria distinguish five levels

of care (Table 13.1), and patients are expected to

move appropriately between levels as their addic-

tive disorder stabilizes. Patients presenting with

severe disorders, such as thought disorders, severe

mood disorders with psychotic features, severe

anxiety disorders or severely disabling personality

disorders, are thought to be most appropriate for

dual diagnosis specialty programs that can seam-

lessly integrate mental health treatment with

substance addiction treatment [162]. Patients pre-

senting with previously stabilized mood or anxiety

disorders, or subthreshold symptoms of a co-occur-

ring disorder can possibly be managed in a primary

substance use program, although that program

should provide on-site psychiatric consultation, and

at least some staff should be competent to under-

stand and identify signs and symptoms of psychia-

tric disorders [161].

Substance use disorder patients with co-occur-

ring disorders are hospitalized twenty times as

frequently as those without co-occurring psychia-

tric illness, and five times as frequently as mental

health patients without a substance use disor-

der [163]. This provides a significant opportunity

to engage these patients in the treatment process,

but unless these patients are accurately assessed

and referred to an appropriate level and acceptable

form of outpatient treatment, they may not make

much long-term change or clinical improvement.

Acceptable treatment opportunities exist for

motivated patients, as roughly half of substance

addiction treatment programs in the United States

offer specialized services for co-occurring disorder

patients [164].

Previously, treatment providers had attempted to

treat addicted psychiatric patients in a sequential or

parallel fashion. In a sequential model, patients are

directed to postpone treatment of one facet of their

disorder (often mental illness) until their other dis-

order (usually substance dependence) has been sta-

bilized for some time. In a parallel model, patients

seek and receive simultaneous treatment for both

facets of their co-occurringdisorders, but in separate

programs using separate philosophies. Unfortu-

nately, in severe co-occurring disorders it can be

nearly impossible to prioritize which condition

needs to be treated first in sequence, or to retain a

patient long enough in treatment to resolve one

condition to resolution while not addressing the

other [90]. Furthermore, severe co-occurring dis-

order patients have been shown to do poorly in

traditional addiction treatment without some

emphasis on their comorbid psychiatric condi-

tions [165]. Subsequently, there has been a con-

certed administrative effort nationally to transition

toward a model of integrated treatment, in which

both mental illness and substance use disorders are

treated concurrently in the same program by treat-

ment providers who are knowledgeable about both

conditions [90]. The goal of integrated treatment is

to coordinate addiction and mental health interven-

tions so as to treat thewhole personmoreeffectively,

addressing all aspects of a patient’s struggle [166].

13.5.2 Intensive outpatient treatment

Also known as partial hospitalization, intensive

outpatient treatment is often an appropriate starting

level of treatment intensity for addicted patients

who do not require inpatient detoxification or resi-

dential treatment. Given their comorbidity, co-

occurring disorder patients may have more need

for structure and support than do patients without

comorbid psychiatric disorders. Thus, intensive

outpatient treatment is an important phase in

their treatment as they transition from residential

Table 13.1 ASAM placement criteria: levels of care

Level 0.5 Early Intervention

Level 1 Outpatient Services

Level 2 Intensive Outpatient/Partial Hospitalization

Level 3 Residential/Inpatient Hospitalization

Level 4 Medically Managed Intensive

Inpatient Services

Source: Ref. [161].

Issues specific to CODpopulations in substance addiction treatment

settings.
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treatment or an acute psychiatric hospitalization.

Co-occurring disorder patients frequently enter

treatment in response to crisis from psychosocial

stressors and exacerbations in their psychiatric

condition that have resulted in part from their

substance use. They may be suffering from signifi-

cant social isolation and stressors that are over-

whelming their coping skill repertoire, and they are

at particularly high risk for poor outcomes in

unstructured environments [166]. Intensive outpa-

tient treatment can provide frequent monitoring of

psychiatric functioning and access to a consulting

psychiatrist for med management, frequent contact

with staff who reinforce medication compliance,

access to a supportive peer group in a time of need

and isolation, a high degree of structure, and the

opportunity to operationalize and to experiment

with applying learned coping strategies outside of

a restricted environment when the patient goes

home at the end of the day [162,167].

13.5.3 Residential programs

Long-term residential programs provide the most

intense level of treatment and havebeen shown to be

significantly effective in treatment of substance use

disorders [168]. To successfully engage and retain

patients with co-occurring disorders, long-term

residential programs must successfully meet their

wide level of needs and stabilize their psychiatric

functioning [166]. Services directed at these goals

can be far-reaching and extensive. They include a

mental health intake with appropriate diagnosis at

admission, psychoeducation on prognosis, and pre-

scription of appropriate pharmacotherapy for both

psychiatric disorders and substance dependence.

Such programs provide regular medication moni-

toring with a psychiatrist for efficacy and tolerabil-

ity and monitoring of medication adherence by

support staff.

13.5.4 Mutual self-help groups

Twelve-step groups such as Alcoholics Anonymous

(AA) are nearly impossible to study in a controlled,

randomized fashion, in part due to the anonymous

nature of treatment participation. However, signifi-

cant evidence, such as their widespread dissemina-

tion by members throughout North America, sug-

gests they are efficacious for many patients [169].

Intensityof involvement inAAhasbeenconsistently

shown to be correlated positively with absti-

nence [170–172].Unfortunately,manypatientswith

co-occurring disorders have felt that traditional

twelve-step treatment groups are inaccessible to

them due to stereotypes of traditional twelve-step

groups being “antimedication” and stigmatization

by some twelve-step members of mental illness. In

fact, nearly 30% of AA members report being

encouraged to stop psychiatric or addictionmedica-

tions by fellow AA members, and 12% report they

would actively give peers such advice [173,174].

Subsequently, mutual self-help programs have

arisen, providing co-occurring disorder patients a

more tolerant alternative to traditional 12-step

groups. Such groups combine a focus on taking

personal responsibility for one’s substance use as

well as peer support group principles and structured

change by working the twelve steps [166]. Several

mutual self-help organizations have become popu-

lar, including “Double Trouble in Recovery,” “Dual

Disorders Anonymous,” Dual Recovery Anon-

ymous,”and“DualDiagnosisAnonymous.”Experi-

enced members are encouraged to sponsor junior

members in working the steps and members’ anon-

ymity is preserved by their peers. Double Trouble in

Recovery participation has been correlated with

improvedmentalhealthoutcomes,suchasdecreased

hospitalizationandimprovedmedicationadherence,

and improved substance use outcomes, such as

greater utilization of traditional twelve-step groups

and decreased drug and alcohol use [175–179].

13.6 CONCLUSIONS

As mentioned in the introduction, the task of eva-

luation and management of co-occurring addiction

and psychiatric illness is challenging to a clinician.

In perplexing cases, obtaining consultation from
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an addiction psychiatry specialist would be advi-

sable, although it is recognized that availability

may be limited. Without appropriate consultation,

referral to an addiction treatment program specia-

lizing in co-occurring disorder treatment is essen-

tial, and assistance should be available from local

county social service agencies.
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14.1 DEVELOPING A THERAPEUTIC APPROACH

As in any therapeutic approach, a comprehensive

assessment and strategy must be based on a solid

diagnostic foundation. When a clinician chooses to

use opioid therapy for pain management, it is

necessary to be able to employ the current tenets

for prescribing these medications. Additionally, all

patients should be evaluated for the risks associated

with misuse, addiction, and diversion, along with

the added responsibility of managing these risks

over time. Patients’ within the chronic pain popula-

tion who have a history of substance addiction

require the prescribing clinician and the compre-

hensive treatment team to be proficient in these

aspects of treatment [1].

Chronic pain is a multifaceted phenomenon that is

often correlated with additional symptoms and func-

tional disturbances. Chronic pain is true to its name in

itsperpetualandunremittingnature.Hence, searching

for a cure is not the standard treatment result, rather

the goal is management. Consequently, the goals of

treatment for pain center about comfort, functional

restoration, and improved quality of life [2].

14.2 GENERAL GUIDELINES

The basis for recommendations for the long-term

administration of potentially addictive drugs,

such as opioids, to patients with a history of

substance addiction, is clinical experience and

consensus from pain experts, rather than from

randomized controlled clinical trials. Further

research is a necessity in order to identify the

level of responsiveness in each patient subgroup

to each of the strategies. The following guidelines

are a broad reflection of a variety of interventions

that might be considered in this clinical

context [3,4].
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14.2.1 Multidisciplinary approach

The ideabehindamultidisciplinaryapproachfocuses

on collaboration as an effective way to work with

patients from a multitude of perspectives. An illus-

tration of themost effective version of this collabora-

tion would include a physician with expertise in pain

and palliative care, nurses, social workers, and, if

possible, a mental healthcare provider, preferably

with expertise in the area of addictionmedicine [3,4].

The primary goals of the mental health professional

would include management of the multiple comor-

bidities associated with addiction, helping assess the

patient’s behavior with medications, addressing

addiction, and helping manage the team’s counter-

transference reactions to the patient.

14.2.2 Assessment of substance
use history

A comprehensive assessment is necessary when

medications with the potential for addiction are

being considered. This includes a history focused

on pain complaints, the associated consequences,

prior treatments (e.g., prescribed and nonprescribed

medications), relevant comorbidities, and other

elements in a routine history. In regard to the actual

pain, intensity, temporal features (e.g., onset,

course), location, quality, and aggravating or reliev-

ing factors should all be considered. Physical and

psychosocial aspects of the pain experience are also

important elements in determining the impact of the

pain on patients’ overall functioning and quality of

life (Table 14.1) [2].

This comprehensive pain assessment would be

remiss without a detailed history of any drug addic-

tion, focusing on duration and frequency of use, as

well as the desired effect from the patient. When

assessing patients with a known history of sub-

stance addiction, information regarding the specific

pattern of addictive behaviors should be obtained.

This includes but is not limited to the patients’

choice of drug(s), routes and frequency of admin-

istration, means of acquisition, and means of finan-

cing. The perceived relationship between these

behaviors and the pain experience is an important

piece of information and should be elucidated dur-

ing the assessment [2]. The optimal strategy to

obtain a complete, accurate, and truthful history is

to adopt a nonjudgmental attitude and use empathic

and honest communication [3,5,6]. It is important to

keep inmind the possibility that patientsmay have a

tendency towards misrepresenting their drug taking

behaviors for a number of logical reasons, including

stigmatization, mistrust of the interviewer, or con-

cerns regarding fears of under-treatment. Thus, it is

important that the clinician explains to the patient

that an accurate account of their drug taking beha-

viors is necessary to prevent any withdrawal during

treatment [4,6,7].

14.2.3 Set realistic goals for therapy

Outside of the terminal illness population, there is a

high rate of recurrence for drug use and addiction. It

has been shown, for example, that nearly 80% of

patients relapsewithin one year [9].When factoring

in the stress associated with advanced illness

coupled with the easy availability of centrally act-

ing drugs, this risk is increased. As a result, com-

plete prevention of relapse may not be a practical

goal in this type of setting.

There is a subgroup of patients that lacks the

ability to act in accordance with conventional ther-

apeutic standards. This may be due to the presence

of severe substance use disorders and comorbid

psychiatric diagnoses. When this is the case, clin-

icians must adapt by amending limits and modify-

ing the supportive services, such as frequency of

team meetings and consultations with additional

clinicians on a case-by-case basis. When therapeu-

tic strategies are being modified, the respective

expectations must be clarified. These strategies

should bewatched carefully andwhen unsuccessful

ones come about, should be adjusted [4,6].

14.2.4 Evaluate and treat comorbid
psychiatric disorders

There is an extremely high comorbidity of person-

ality disorders, depression, and anxiety disorders
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among alcoholics and other patients with substance

addiction histories [10]. Treating a patient’s depres-

sion and/or anxiety has been shown to increase

patient comfort and decrease the risk of relapse or

aberrant drug taking [4,6].

14.2.5 Consider the therapeutic impact
of tolerance

Pain management can be further hindered by

patients who are actively misusing substances and

who, therefore, may be tolerant to drugs adminis-

tered for therapy. Since the exact degree of toler-

ance is unknown, it is best to begin with a con-

servative dose of the therapeutic drug and then

titrate the dose with frequent reassessments until

the patient has reached an adequate level of com-

fort [5,11]. This phase is crucial and is one thatmust

be adhered to with this subgroup of patients, but is

also useful with the entire patient population.

14.2.6 Apply pharmacological
principles to treating pain

Employing thewidely accepted guidelines for cancer

pain management will optimize long-term opioid

Table 14.1 Suggestions and sample questions for approaching patients about potentially aberrant drug taking behaviors [8]

Take a nonjudgmental stance

We think of this process as a fact finding mission and not an inquisition of our patient. If we are successful with our

approach, patients likely will be much more forthcoming, because they do not feel that they are being judged.

Start with sweeping questions

Jumping right inwith tough questions about possible abuse ofmedications is difficult to initiate and undoubtedlywill put the

patient in a defensive posture from the beginning. Sweeping questions allow us to discover general attitudes toward

medications and what they mean to our patients. Here are a few examples:

. What do your medications mean to you?

. How helpful have they been for you?

. Have you ever had any bad outcomes with your medications (either from side effects, your social life, or legally)?

Avoid “yes/no” style questions

Again, the goal is to help the patient open up and share their perspective. Questions thatmay be answeredwith either a “yes”

or “no” create the sense of a cross examination and do not allow an opportunity for exposition. These types of questions can

be used later in the conversation when necessary.

Remember, the patient is the expert in these matters

We try to take a curious and interested stance inwhat our patient has to say.Using the tipsmentioned previously, we sometimes

find patients revealing a great deal about how they use theirmedications andwhat thesemedicationsmean to them in their daily

lives (i.e., if the medications are a form of coping when under stress, instead of a routine medicine used solely for pain).

Close in on possible problems with detailed questions about warning signs

When appropriate avenues open, wemake our questionsmore specific as we look for signs of self medication and chemical

coping. Here are a few examples:

. Have you ever taken your pain medications for other reasons?

. Have you ever taken them to help you sleep? When under stress? After a fight with a spouse or loved one?

Examine the patient for signs of flexibility

Building on the previous step, we try to determine how central the medications are to the patient’s life. It is important to

determinehowopenheor she is to alternate formsof pain therapy (i.e., relaxation training, interventional procedures, adjuvants,

etc.). A patient who lives life “by the bottle” and cannot see other possibilities is likely someone how is chemical coping.

Use existing questionnaires

We usemeasures such as the Screener and Opioid Assessment for Patients in Pain (SOAPP) and the CAGE questionnaire to

augment our discussions with our patients. These measurements can be found at sites such as: http://www.painedu.org or

http://www.npecweb.org
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therapy [12,13]. In order to identify a complementary

balance between efficacy and side effects, these

guidelines stress patient self-reporting as the founda-

tion for dosing, consistent monitoring, and the indi-

vidualization of therapy [4]. These principles are also

applicable to the concurrent treatment of side effects

as the basis for enhancing the balance between both

palliative and adverse effects (Table 14.2) [7].

Following the guidelines for long-term opioid

therapy among patients with histories of substance

use can be complex and involved, specifically in

determiningtheactualdoserequiredfora therapeutic

response . Extra care and consideration should

be usedwhen prescribing to this specific population,

whilestayingwithin theguidelinespertainingtodose

individualization. If this guideline is relinquished,

the clinician runs the risk of under-treatment [14]. In

response to this risk of under-treatment, and further

unrelieved pain, aberrant drug-related behaviors

may develop. Regardless of the understanding that

these behaviors are considered pseudo-addiction,

their presence should be taken into serious consid-

eration when prescribing medication [4]. Based on

clinical experience, pseudo-addiction can lead

patients with a history of substance addiction to

genuinely become out of control [15].

It is imperative to understand the pharmacology

of methadone in its dual role as a treatment for

opioid addiction and as an analgesic [16,17]. A

significant characteristic of methadone is that it has

been shown to hinder withdrawal for significantly

longer periods than it alleviates pain. As a result,

abstinence can be averted and a single dose will

lessen opioid cravings. However, most patients

appear to require a minimum of three daily doses

in order to obtain a prolonged analgesic result.

Therapeutic modifications, that is, dose escalation

and multiple daily doses, may become necessary

when patients who are receiving methadone main-

tenance for treatment for opioid addiction are

receiving methadone as an analgesic [4,6,18]. A

major misconception in the use of methadone is in

regard to the need for a special license; such a

license is needed to use methadone to treat addic-

tion, but not when using it to treat pain.

14.2.7 Recognizing specific drug
addiction behaviors

Maintaining open lines of communication between

the clinician and patient will aid in the preservation

of the therapeutic environment. Upholding this

constant dialog will aid in monitoring the develop-

ment of any aberrant drug taking behaviors. Eval-

uating patients who are prescribed drugs with the

potential for addiction and monitoring their beha-

viors regularly is a necessity [6]. This is particularly

true for those patients with a remote or current

history of drug addiction and alcohol addiction. If

there is a substantial level of concern regarding such

behaviors, it may be necessary to increase the

frequency of visits and, additionally, to seek out

additional historical information from significant

others regarding the patient’s drug use [15].

14.2.8 Use written agreements

Written agreements are helpful tools in structuring

outpatient treatment.Theseagreementsshouldclearly

state therolesofeachmemberof the teamandtherules

and expectations for the patient (Table 14.3). Patient’s

behaviors should be used as the basis for the level of

restrictions, and graded agreements that clearly state

the consequences of aberrant drug use should be

Table 14.2 Basic principles for prescribing controlled

substances to patients with advanced illness and issues

of addiction [15]

Choose an opioid based on around the clock dosing

Choose long acting agents when possible

As much as possible, limit or eliminate the use of short

acting or “breakthrough” doses

Use nonopioid adjuvants when possible and monitor for

compliance with those medications

Use nondrug adjuvants whenever possible (i.e., relaxation

techniques, distraction, biofeedback, TNS, communication

about thoughts and feelings about pain)

If necessary, limit the amount ofmedication given at any one

time (i.e., write prescriptions for a few days worth or a

weeks worth of medication at a time)

Utilize pill counts and urine toxicology screens as necessary

If compliance is suspect or poor, refer to an addictions

specialist
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enforced [4,6,19].Thismayneed tobemodified as the

patient becomes more imminently terminal, and the

threat of dismissal from care less tenable. This agree-

ment template can be amended and structured to fit

individual practices and clinics. To date, there are no

definitive studies that showanybenefit fromusing this

type of template [15].

14.2.9 Guidelines for prescribing

All patients who present with a history of misuse

and addiction should be monitored with extra con-

sideration. Those patients who are actively misus-

ing substances should be seen on a more frequent

basis than those who are not. Weekly sessions may

be needed in order to build a good rapport with staff

and provide an evaluation of symptom control and

addiction-related concerns. Rather than being

stilted by missed appointments, frequent home or

nursing visits allow the opportunity to prescribe

small quantities of drugs, which may decrease the

temptation to divert from the regimen.

Procedures regarding prescription loss or repla-

cement should be explicitly outlined to the patient,

with the stipulation that no renewals will be given if

appointments aremissed or if home supplies are not

accounted for. It should also be clarified that any

dose changes require prior communication with the

clinician. In the event that the primary care provider

employs a covering clinician, they must be also

advised of the explicit guidelines that have been

established, in order to avoid conflict and disruption

of the treatment plan [4,20].

Table 14.3 Key elements of an opioid agreement [8]

Understand that there is no universally accepted agreement

Many examples can be found via the Internet, but no definitive version exists. However, the following features are some that

an agreement should contain.

Explain the expectations of the patient

In clear and concise language, we make it known that the patient has a stake in his or her own care and is not simply a passive

participant.Theagreement shouldbewrittenwithflexibilityandavoidultimatums if transgressionsoccur.Ultimatumsserveonly

to limit the choices the physician can use in light of problematic behaviors. If an ultimatum is listed, and not followed through for

an “exception”, the agreement will lose all meaning and forever be subject to having its boundaries tested by the patient.

Explain the role of the physician

This is a relationship, and the document should explain the role of the physician and healthcare team. The agreement can

spell out important issues, such as:

. Medications will be provided by a single provider

. Medications will be prescribed on a “round the clock” schedule

. Lost or stolen medications will not be replaced.

Lists risks and benefits of the proposed therapy

We list issues with the medications, such as their ability to create physical dependence and tolerance, the potential for

addiction, and the warning signs of addiction.

Designate a single pharmacy

It is important to keep the treatment as streamlined as possible to eliminate both intentional and unintentional sources of

confusion on the part of the patient. The patient should be able to pick the pharmacyof his or her choice, butmust stickwith it

to maintain a consistent relationship.

Provide a rationale for your policies

We try to be flexible in setting policies, but we recognize the importance of explaining why certain policies exist (i.e., “if we

see you engaging in certain behaviors such as consistently requesting early renewals it is a warning sign to us that might

indicate you are having a problem controlling your medication usage.”)

Get consent for the treatment and testing

In our practice, both the physician and patient must sign the document. It is also necessary to have a consent in the document

that clearly spells out the types of testing that might be done (i.e., random urine toxicology screens, pill counts, etc.) in the

course of treatment.
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14.2.10 Use 12-step programs

When working with patients in an outpatient set-

ting, a clinicianmay choose to refer patients to a 12-

step program as an addendum to their treatment

plan. This referral must stipulate that documented

attendance is a condition for ongoing drug prescrip-

tions. As part of this referral, clinicians may decide

to communicate with the patient’s sponsor in an

effort to disclose the patient’s illness and treatment-

based medication requirements. Establishing this

contact will also limit any ostracism the patientmay

experience because of perceptions of not being

compliant with the ideals of the twelve-step pro-

gram [4,6]. Twelve-step programs pose a risk,

because the liberal use of opioids may not be

supported and the side effects misunderstood

despite the patient’s terminal status.

14.2.11 Urine toxicology screens

In an effort to support compliance and reveal any

concurrent use of illicit substances or unprescribed

licit drugs, patients with a history of aberrant drug

use should be asked to submit to periodic urine

toxicology screens. This will determine the early

recognition of any aberrant drug-related behaviors.

Patients should be provided with a detailed expla-

nation that this is a method of monitoring, which

can both reassure the clinician and provide a foun-

dation for aggressive symptom-oriented treatment,

thereby enhancing the therapeutic alliance [6,21].

Additionally, clinicians should ensure that the

patient has an understanding of how positive

screens will be managed, and related procedures

should be clearly defined and explained at the

beginning of outpatient treatment. In the event that

there is a positive screen, a predetermined response

should involve tightening the guidelines for con-

tinued treatment, such as more frequent visits and

smaller quantities of prescribed drugs [4,6,22].

Whenusing urine toxicology screens, it is important

that providers understand that false positive tests

can occur (Table 14.4).

14.2.12 Family sessions and meetings

The clinician may choose to involve family mem-

bers and friends in the treatment plan as an effort to

increase and strengthen a patient’s support system.

These family meetings serve a multitude of pur-

poses. One is to familiarize the clinician with the

Table 14.4 Tips for ordering urine toxicology screens [8]

Get a detailed history on the medications prescribed to the patient

We ensure that our records are current on all of our patient’s medications before sending a urine toxicology screen. Up to

date records help to prepare for the expected results and to order any specific test we might desire.

Know your laboratory

It is worthwhile to establish a relationship with the laboratory where the specimens are sent. This facility can be an

invaluable source for helping us determine what tests are needed and the cut off levels used for various substances.

Be careful with your false negatives

We find it disturbing to order a urine screen and find a negative result for a particular opioidwe are prescribing to the patient.

However, as mentioned previously, it is important to know the cut off levels employed by the laboratory as well as whether

they even can test for the drug of interest (e.g., fentanyl is not commonly found in urine).

Be careful with your false positives

Our knowledge of the laboratory’s cut off values helps us determine which drugs might show up as metabolites

of others in testing.

Talk with the patient

We ask the patient if any illicit or other substances will be in his or her urine. Aberrant findings in urine should not be used to

dismiss patients outright, but are useful as a check of the honestly and level of communication the patient has with us. We

engage themaround the topic of urine drug screens as an opportunity towork on anyproblems he or shemight be havingwith

loss of control or addiction of their treatment.
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patients’ support system, which has the potential to

help the clinician understand a patient’s history of

aberrant drug taking behaviors. Another purpose of

these meetings is to identify any family members

who are using illicit drugs. The team may then

choose to refer these family members to drug

treatment, in order to get them help and to gather

support for the patient [6]. Clinical experience has

shown that encouraging family members to make

changes in deference to the patient, and to support

themwith specific referrals, can be useful [15]. The

patient should be made aware of the possibility that

family members or friends may attempt to buy or

sell the patient’s medications and, further, to be

prepared to cope with this. In the case that a family

member is identified as untrustworthy, clinicians

can recommend the use of lock boxes with access

limited to the patient and perhaps one caregiver.

Dependable individuals will be easily identified in

these meetings. They will serve as an integral

source of strength and support for the patient during

treatment [6,23].

14.3 CONCLUSIONS

All practitioners involved in pain management have

the dual responsibility of relieving suffering while

avoiding contributing to drug addiction and diversion.

In general, successful pain management is dependent

on a mutual relationship and open communication

between doctor and patient. The goal of chronic pain

management is to enable peoplewith pain to live a full

and rewarding life in the face of chronic illness.

A greater understanding of the principles of

addiction medicine has clinical utility in the world

of pain management. The assessment of aberrant

behaviors in patients with chronic pain is one key

aspect of mastering these principles [1].
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15.1 EXTENT OF DEPENDENCE ON OPIATE MEDICATIONS

The National Household Survey on Drug Abuse

demonstrates that 2.6 million people misused pain

relievers, including hydrocodone and oxycodone.

Themisuseofprescriptionmedicinesaffects abroad

rangeofusers,particularlyolderadults, adolescents,

and women. There has been a sharp increase in

new users of prescription drugs for nonmedical

purposes, particularly painkillers, among teenagers

and young adults 12–17 years old (2.9% increase),

and 18–25 years old (3.7% increase) [1].

A fivefold increase in the incidence of narcotic

medication use for nonmedical purposes was seen

from the 1980s to the late 1990s and 2000. In 1999,

approximately four million people were using pre-

scription drugs nonmedically, which is about double

the2.1millionpeoplewhouseheroinandcocaine [1].

In 2003, an estimated 6.3 million persons, or

2.7% of the population aged 12 or older had used

prescription psychopharmacologic therapeutic

medications nonmedically in the month prior to

being surveyed. This number included 4.7 million

persons using pain relievers, predominately pre-

scription opiate medications, whose sources for the

prescriptions were physicians [2].

In addition, the Drug Abuse Warning Network

(DAWN) narcotic analgesic mentions in the Emer-

gency Room increased 153% in the nation (from 42

857 to 108 320 emergency room visits) between

1995and2002.Dependencewas themost frequently

mentionedmotive underlying drug addiction related

to opioid mentions (47%), followed by suicide

(22%), andpsychic effects (15%).Disposition invol-

ving opioid analgesics was 53% admitted for treat-

ment, 44% admitted and released from the hospital,

and 3% left Against Medical Advice (AMA) [3].

To underscore the growing magnitude of addic-

tion and dependence to opioid analgesics, an esti-

mated 415 000 Americans received treatment for
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pain medication misuse and addiction in the past

year in 2003. Correspondingly, the number of new

“pain reliever” (opioid analgesics) users increased

from 573 000 in 1990 to 2.5 million in 2000 (55%

were females) [2].

In two clinical studies, significant rates of addic-

tion anddependence to opioid analgesicswere found

in clinical populations. For 579 admissions to an

Addictive Diseases Unit from October 2000 to

March 2002, 298 admissions were for the treatment

of opioid addiction or dependence.One hundred and

eighty-seven patients were on OxyContin, using an

average does of 184mg of OxyContin a day [4]. In

another study of 534 admissions to an Addiction

Detoxification Unit in 2000, 27% of the admissions

were for opioid prescription dependence; 53% for

Vicoden (hydrocodone) dependence and 19% for

OxyContin (oxycodone) dependence [5].

15.2 SIGNS AND SYMPTOMS OF DEPENDENCE ON OPIATE MEDICATIONS

The principle behavior manifestation of the pre-

sence of addiction is loss of control over the use of

the medications, which results in excessive and

continuous use in the presence or absence of pain

from other sources. Addiction is a compulsion to

use opiate medications that is not necessarily linked

to a pain state from an identifiable cause, for

example, neurological pain. Paradoxically, pain

from addictive use develops because opiate medi-

cations become of central importance to one’s life,

despite development of adverse consequences. The

pattern of addictive use becomes evident in the

behavioral constellation beginningwith preoccupa-

tion with acquiring followed by compulsive use and

finally a pattern of relapse [6].

The five criteria in DSM-IV that reflect this

definition of addiction are (1) using larger doses

for longer period than intended, (2) persistent desire

or unsuccessful attempts to cut down or control

substance use, (3) preoccupation with acquiring

opioid medications (e.g., multiple doctors, trips to

the emergency room), (4) important social, occupa-

tional, or recreational activities abandoned or

reduced because of opiate use, and (5) opioid use

despite knowledge (being informed) of adverse

physical or psychological problems caused by or

exacerbated by opioids (e.g., depression, anxiety,

muscle and back pain, restricted options in daily

living, pursuit of drugs to exclusion of social,

occupational, and normal interpersonal relation-

ships, poor motivation to solve pain problems

through evaluation and treatment, and resistance

to alternative treatments of pain conditions to

opioids [6,7]).

Identifying these behaviors is often obscured by

the diffuse, vague and intractable complaint of pain

persistently coupled with requests or demands for

moreopioidmedications. In addition, theclinician’s

concern with relieving pain without a critical, med-

ical judgment of etiology of pain, and an objective

and skilled assessment of addiction, tolerance, and

dependence perpetuated the prescribing and com-

pulsive use of the prescription opioid medications.

Predictably, aberrant opioid-seeking behavior may

complicate the clinical picture of failed opioid ther-

apy [8]. Although occasionally aberrant behavior

(drug seeking) is a manifestation of inadequate

analgesia and will revert to normal behavior when

pain is adequately treated, more commonly it is a

manifestation of addiction or noncompliance [8].

The relationship between addiction and noncom-

pliance is complex and poorly understood. In general,

noncomplianceshouldarousethephysician’sconcern

about possible addiction or diversion and embrace

careful control and monitoring of opioid ther-

apy [9,10]. The physician should continuously reas-

sess such drug seeking behavior and opioid therapy

should be discontinued if the aberrant (drug seeking)

behavior persists and conduct evaluations for detox-

ification and addiction treatment [8–10]. Importantly,

addiction can be masked when physicians comply

with the patient’s unreasonable demands for opioids.

In this case, the addictive behavior is not reported by

the patient, and is in fact denied, and the physician

must authenticate and confirm addiction to the opioid

medications. Importantly, the physician should con-

sider detoxification and treatment of opioid addiction

or refer for such services [6–8,11].

228 ADDICTIVE DISORDERS AND CLINICAL DISEASES



15.3 PSYCHOLOGICAL CONSEQUENCES (CHEMICALLY INDUCED)

. Anxiety

. Insomnia

. Depressed mood with suicidal ideation

. Fatigue

. Anhedonia

. Problems with concentration.

Medical problems can be aggravated by the mis-

useofopiatemedications,whichcanmaskimportant

pain pathways. Because addictive opiate use is not

linked to a pain source, the usual protective signal,

that is, pain to refrain from behaviors that aggravate

the underlying source of pain, is dulled or absent

because of effects of the narcoticmedications on the

perception of pain. As a result, the pain source can

becomeworse,with further destruction of tissue and

increased neurological damage [12].

Given the sources of painful symptoms from

opioid use itself, namely, addiction, tolerance,

increased sensitivity, dependence, intoxication and

withdrawal, it should not be surprising that effects

of detoxification and abstinence would improve on

pain perceptions and self-reports. This study con-

firmed that patients experienced less pain after

completion of withdrawal and reaching the absti-

nent state free from the intoxicating effects. These

findings strongly suggested that regular use and

high doses of prescription opioid medications led

to heightened pain perceptions and increased self-

reports of pain from opioid analgesics [12].

15.4 OCCUPATIONAL DIFFICULTIES AS A RESULT OF ADDICTION

. Decreased productivity

. Increase in number of missed workdays

. This can lead to loss of employment and subse-

quent financial problems.

Patients with drug addictions may allocate their

income for drugs at the expense of required items.

These patients’ relationships may suffer because

they are preoccupied with getting and maintaining

their addiction at the expense of their family and

friends. Being “unavailable” and not invested in the

relationship is common, as is physical and mental

abuse. They may also lie or do illegal activities to

obtain their drugs.

15.5 BIOLOGICAL MECHANISMS UNDERLYING ADDICTION AND DEPENDENCE

The major opiates include natural substances, such

as opium, morphine, and codeine (extracted from

opium). Additional opiates include semi-synthetic

and synthetic drugs produced by alteration in the

chemical structure of the basic poppy products,

such as semi-synthetic drugs for example, heroin,

hydromorphone (Dilaudid), and oxycodone (Oxy-

Contin); synthetic drugs include propoxphene

(Darvon), meperidine (Demerol), hydrocodone

(Vicodin), and others. These opiate medications

are metabolized similarly but differ according

to their absorption (low for heroin and high for

propoxyphene) and their half-life.

All prescription opiates act primarily on the mu

receptor (named after morphine) with much less

action at the other receptors. The sites with mu

receptorswhere opiates act are distributedwidely in

the central nervous system (CNS), including brain

and spinal cord, the peripheral nervous system, and

the gastrointestinal tract. Activation of the mu
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receptor results in analgesia, euphoria, miosis,

decreased breathing rate and muscle tone,

decreased motility in the digestive tract and hormo-

nal changes. Addiction is directly linked to the mu

receptor, as it is responsible for “the rush” or “thrill”

as well as the urge and drive to use more opiates

(reinforcement of use).

The pharmacological basis of withdrawal

includes firing of the neurons in the locus coeruleus

(LC) and release of exaggerated levels of norepi-

nephrine (NE) as in seen in other drug withdrawals.

Clonidine acts to lessen withdrawal symptoms by

suppressing presynaptic release of NE by inducing

inhibition at the alpha-receptor on the presynaptic

NE neurons (LC). Diazepam may act similarly at

the benzodiazepine chloride ionophore channel by

diffusely reducing sympathetic nervous system dis-

charge of catecholamines in general by acting to

suppress central nervous excitability during opioid

withdrawal [13].

15.6 PHYSIOLOGICAL RESPONSES TO INTOXICATION

In addition, intoxication from opioid analgesics

includespsychologicaleffectsofbrief if anyeuphoria,

followed by apathy, dsyphoria, depressed mood and

affect, impaired social and occupational functioning,

drowsiness, impaired attention and concentration,

faulty memory, and poor insight and judgment. Phy-

siological responses include papillary constriction,

hypotension,constipation, slurredspeech,psychomo-

tor agitation or retardation, anxiety, depression,

respiratory depression, and cardiovascular collapse.

During intoxication, pharmacological tolerance and

dependence will develop selectively to various psy-

chological and physiological parameters with contin-

ued, repeated administration of opioids over time.

However, the pharmacological tolerance is often not

sufficient to overcome intoxication effects of larger

doses of opioidmedications, rather to an extent allow

theuseof largerdoseswithout toxicor lethaleffectson

the central nervous system [12,13].

Tolerance will develop selectively to various

psychological and physiological parameters with

combined use over time.

15.7 TOLERANCE AND DEPENDENCE

Tolerance is the decreasing effect from the dose of

the drug, or the need to increase the dose tomaintain

an effect. Intracellular changes occur, which

account for tolerance and withdrawal. Tolerance

develops tomost addicting drugs, for example, 20 to

100-fold increase in dosage for opiates compared to

2–4 fold increase in dosage for alcohol, and can be

expected as a neuroadaptation to drugs and alcohol

with repetitive use and in higher doses [13].

Currently, a fundamental principle in pain man-

agement is to increase the dose until maximal

analgesia is achieved with minimal side effects.

However, doses used to reach these goals are often

large and prescribing by physician is liberal [8].

Clinical experience suggest that patients receiving

high doses of opioid medications rarely report

satisfactory analgesia or improved function [8,9].

In fact, the patient-reported pain scale rarely reflects

decremental changes, rather remains the same or

augmental increases in response to elevated doses

of opioid analgesics as a result of pharmacological

tolerance [8,14].

The development of tolerance with chronic

administration of opioid analgesics is expected and

predictable, and large in comparison to other drugs,

including other medications and alcohol. The phar-

macological basis of tolerance pertains in part to

changes or down-regulation in mu receptors, mu1

and mu2 (a reduction in the turnover rate and

number of receptors), where opioid drugs act to

exert their clinical effects. In addition, desensitiza-

tion of opioid receptors may be linked to N-methyl-

D-aspartate (NMDA) receptor cascade [8,14].Also,

increased expression of dynorphin has been noted in

the spinal cord dorsal horn in associated with

enhanced pain sensitivity [8,14].
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15.8 INCREASED SENSITIVITY TO CHRONIC ADMINISTRATION OF
OPIOID MEDICATIONS

Increased pain sensitivity rather than lowered pain

sensitivity, can result from chronic administration

of opioid analgesic medications in humans. In one

study, patients treated chronically with opioids

reported more pain than the matched nonopioid

controls [15]. In addition, there was an increas-

ed demand for opioids from patients who had

received opioids as compared to the matched

patientswithout intraoperative opioid infusion [15].

These phenomena are different and are distin-

guished from traditional pharmacological toler-

ance (reduced analgesic effect) as increased sen-

sitivity to pain caused by chronic use of opioid

medications. Increased sensitivities are described

as allodynia, which is a painful response to

normally non-noxious stimuli, and hyperalgesia,

which is an exaggerated painful response to nor-

mally noxious stimuli [14,15]. Chronic opiate

use induces hyperalgesia or increased pain sensi-

tivity. Those actively maintained on methadone

experience enhanced or increased levels of sensi-

tivity to pain [16].

15.9 SYMPTOMS OF PHARMACOLOGICAL DEPENDENCE AND WITHDRAWAL
FROM OPIATES

Symptoms of opioid withdrawal include but are

not limited to dsyphoria, depression, nausea,

vomiting, muscle aches, back pain, joint pain,

rhinnorhea, piloerection, lacrimation, diaphoresis,

anxiety, yawning, fever, insomnia, and an intense

drive or desire to use more drugs [17]. The peak

period and duration of withdrawal after cessation

of opioids depends on the elimination (half-life) of

the parent compound and any active opioid meta-

bolite. In general, the shorter the half-life of the

opioid, the earlier the onset and shorter the dura-

tion of withdrawal. Also, the longer the duration of

opioid use and the higher the dose of opioids, the

more severe and protracted the withdrawal char-

acteristics [17]. For example, withdrawal from

short-acting opiates, such as morphine, will start

6–8 hours after the last dose, peak in 7–10 days,

and last up to 21 days. A post-acute withdrawal

syndrome (p.a.w.s.) also occurs in most opiate

addicts. This post-acute withdrawal can last

months and includes the following symptoms:

insomnia, irritability, fatigue, drug craving, sweat-

ing, and dysphoria [6,17].

Importantly, withdrawal is manifested regularly

and daily in chronic opioid administration because

it is difficult or impossible to maintain a constant

blood level through the day, particularly during

sleep. Typically, opioid withdrawal begins within

an hour after the last opioid dose, as the peak blood

levels begin to fall despite dosage forms. Fre-

quently, patients experience intermittent and fre-

quent withdrawal symptoms throughout the day,

and thus report painful symptoms (confused with

pain from medical sources) from the opioid with-

drawal itself [17]. However, usually neither the

patient nor the physician realizes the pain is from

the withdrawal, and confusion occurs with

increased patient subjective reports of pain with

some underlying pain conditions inadequately trea-

ted, for example, back pain [6,17].

15.10 TREATMENT OF WITHDRAWAL

Clonidine, a nonopiate alpha-2 agonist, decreases

sympathetic outflow to the body. This can often

reduce the symptoms of opiate withdrawal, parti-

cularly when given in an outpatient setting, by

50–75%, if given in adequate dosages. Generally,

oral Clonidine 0.1mg qid and 0.1mg qid as needed
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are given daily and a Clonidine patch 0.2mg is used

weekly for 1–2 weeks. Doses should be held if the

patient is too sedated or if they experience ortho-

static hypotension or if the blood pressure drops

below 90 systolic/60 diastolic [17,18].

Benzodiazepines, such as diazepam, work at the

GABA A receptor and are used to help with agita-

tion, insomnia, muscle aches, and cravings. Doses

are typically as follows: diazepam 5mg qid as

needed for 48–72 hours, although this can be given

for longer periods, depending on the severity of the

withdrawal [17,18].

Other medications used for helping with opiate

withdrawal are hydroxyzine 50mg, or trimethoben-

zamide 250mg po or 200mg rectally for nausea and

vomiting. Loperamide 4mg is used for abdominal

cramping while acetaminophen or ibuprofen are

used for headaches and other pains [17,18].

Naltrexone is a mu antagonist and has been used

in conjunction with the above medications for an

accelerated detoxification. The advantage to this is

shorter withdrawal time with less cost. Typically

12.5mg are used the first day, with an increase to

25mg on the second day and 50mg on day 3.

Some motivated patients may also want to be

maintained on naltrexone 50mg daily to help

maintain abstinence from opiates. This seems

to be especially helpful for addicted healthcare

workers under direct supervision (someone who

ensures the patient is taking the medication). Side

effects of naltrexone include abdominal pain,

headache, insomnia, anxiety, nausea, and vomit-

ing. A more serious problem is potential hepato-

toxicity, especially as the dose is increased above

50mg. Liver enzymes should be monitored

monthly for at least the first six months and every

2–3 months thereafter if the enzymes are normal.

Naltrexone is contraindicated in patients with

severe liver disease, hepatitis, and those taking

opiate agonists [17,18].

Opiate medications, such as methadone, which is

a long-acting opiate, can be used for detoxification

from opiate medications. They are effective in

reducing symptoms of opiate withdrawal, espe-

cially for intravenous opiate users, and can be used

instead of the above medications. Generally

15–20mg of methadone is given on the first day.

If the person experiences withdrawal, the dose will

be increased by 10mg increments [17,18].

Once the patient no longer experiences with-

drawal, the dose is decreased by 10% per day.

However, there can be problems in withdrawing

frommethadone, for example, a decrease in addicts’

subsequent motivation to become drug free. Ano-

ther challenge is that methadone can only be dis-

pensed by FDA and DEA-licensed clinics, which

severely limits its use by most physicians. Bupre-

norphine, which is a partial agonist-antagonist at

the mu receptor is also being used for opiate with-

drawal andmaintenance and appears to be effective.

Advantages to buprenorphine are its limited analge-

sia and respiratory depression at higher doses. It

also has amilderwithdrawal syndrome compared to

other opiates [17,18].

15.11 CONTINUED TREATMENT OF ADDICTION

Supporting and treating opiate addicts through

acute withdrawal is only the first step in sobriety.

Next, patients should be referred to substance

addiction treatment centers, either inpatient or

outpatient depending on their drug history. Here,

they can gain a greater understanding of addiction,

learn new coping skills, and receive help in making

the personal and behavioral changes needed for

recovery. This is accomplished through didactics,

group, family, and individual therapies, and treat-

ment of any comorbid medical or psychiatric

conditions [19].

Also of great importance is the patient’s early

involvement in a 12-step group, such as Narcotics

Anonymous, for further support of their recovery.

Studies show that patients’ chances of remaining

drug free are much greater if they complete a

treatment program and then continue in a 12-step

program on a regular basis for an extended

period [19].
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15.12 PREVENTION AND LONG-TERM INTERVENTIONS

Importantly, alcoholism and other drug addiction are

accepted as contraindication to the use of opiate

medications inpatientswithchronic, noncancerpain.

However, cliniciansmust always consider the poten-

tial foraddictionduring treatment.Thepatientsat risk

for the development of addiction, tolerance, and

dependence to opiate medications include patients

with idiopathic pain (no clear etiology) and high

levels of psychological distress or disability [6,7,20].

There is general agreement that those at substan-

tial and significant risk for the development of

overuse and addiction are patients who have a prior

or current history of alcohol and drug addiction.

Patients should be screened for high risk proble-

matic opiate use if they have any previous history of

alcohol or drug misuse or addiction [6,7,20].

15.12.1 Opioid-induced hyperalgesia

Opioid-induced hyperalgesia is a phenomenon in

which opioids may induce a paradoxical increase in

pain, such as hypersensitivity to noxious stimuli

(hyperalgesia) and non-noxious stimuli (allodynia).

A number of studies have shown that opioid admin-

istration can unexpectedly cause hyperalgesia

(enhanced painful response to noxious stimuli) and

allodynia (pain elicited by innocuous stimuli). This

phenomenon has been observed following either

acute or chronic opioid administration in both pre-

clinical and clinical settings.

A large dose of intrathecal morphine administra-

tion (ten to hundred times more than a therapeutic

dose) can inducenonspecific excitatory responses in

rats, such as biting and scratching at dermatomes

corresponding to the injection site, and aggressive

behaviors in response to light brushing of the

flanks [21,22].Recent studies, however, have shown

that repeated opioid administration, at a clinically

relevant dose range, can lead to a progressive and

lasting reduction of baseline nociceptive thresholds,

resulting in an increase in pain sensitivity [23]. Rats

receiving repeated intrathecal morphine adminis-

tration (10or 20mg)over a seven-dayperiod showed

a progressive reduction of baseline nociceptive

thresholds [24–26]. This reduction is also seen in

animals after subcutaneous fentanyl boluses using

the Randall-Sellitto test, in which a constantly

increasing pressure is applied to a rat’s hind

paw [27,28]. The decreased baseline nociceptive

thresholds lasted for as long as five days after the

cessation of four fentanyl bolus injections.A similar

phenomenon has been observed in animals with

repeated heroin administration as well [29].

Since hyperalgesia is an accompanying sign of

opioid withdrawal, it is possible that decreased

baseline nociceptive thresholds observed in animals

treated with opioid boluses may reflect a subliminal

withdrawal in which changes in baseline nocicep-

tive thresholds might precede other withdrawal

signs, such as wet-dog shaking and jumping. How-

ever, a progressive reduction of baseline nocicep-

tive thresholds has also been demonstrated in ani-

mals receiving continuous intrathecal opioid infu-

sion via osmotic pumps [25,26,30]. Moreover,

opioid-induced pain sensitivity including thermal

hyperalgesia and tactile allodynia is observed in

these animals even when an opioid infusion con-

tinues, suggesting the involvement of active cellular

mechanisms in the process of developing opioid-

induced hyperalgesia [25,26,30].

While changes in baseline nociceptive thresholds

can be measured in a controlled setting in animal

studies, it is difficult to determine in human subjects

whether the lack of the analgesic effect following

opioid administration is from pharmacological tol-

erance and/or hyperalgesia, since the efficacy of

opioid analgesia is usually assessed based on sub-

jective pain scores. Several clinical reports appear

to support the notion that opioid-induced hyperal-

gesia may be present in the clinical setting. For

example, those patients receiving intraoperative

remifentanil infusion reported more postoperative

pain and more opioid consumption than the mat-

ched controls without receiving intraoperative

remifentanil infusion [31,32]. Had there been only

the development of pharmacological tolerance

without opioid-induced hyperalgesia, the level of
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postoperative pain would have been comparable

between these two groups. Recently, it has been

reported that pain sensitivity to experimental

pain stimulation is increased in opioid addicts.

Furthermore, opioid addicts enrolled in a metha-

done maintenance program showed the increased

pain sensitivity as compared to those matched

former opioid addicts without methadone main-

tenance [33–36]. These data suggest that a pro-

longed methadone maintenance program may

further worsen abnormal pain sensitivity in former

opioid addicts. Several recent case reports have also

suggested that opioid dose reductions may improve

pain in patients with cancer-related pain or chronic

nonmalignant pain on opioid therapy [37–40].

15.12.1.1 Proposed mechanisms of
opioid-induced hyperalgesia

Studies suggest that opioid-induced hyperalgesia

and antinociceptive tolerance may have mechan-

isms in common with neuropathic pain after per-

ipheral nerve injury [14,41]. Both are associated

with the reduced analgesic effect of morphine and

are reversible by NMDA antagonists. Recent evi-

dence also suggests that prolonged exposure to

opioids induces neuroplastic changes, resulting in

the enhanced ability of the neuropeptide cholecys-

tokinin (CCK) to excite pathways arising from the

rostroventromedial medulla (RVM). This mechan-

ism enhances morphine-induced pain and tolerance

by an up-regulation of spinal dynorphin content,

which promotes the release of excitatory neuro-

transmitters [30]. While the exact cellular mechan-

isms of opioid-induced hyperalgesia remain to be

elucidated, it is possible chronic opioid adminis-

tration may lead to a pronociceptive process man-

ifesting as the decreased clinical opioid analgesic

efficacy.

15.12.2 Clinical implications of
opioid-induced hyperalgesia

A decreased opioid analgesic effect during a course

of opioid treatment (apparent opioid tolerance) is

often considered an indication of pharmacological

tolerance. Besides pharmacological tolerance,

changes in the disease status and psychological

process may be considered as well [42]. For exam-

ple, there may be an increased activity in nocicep-

tive pathways, including peripheral (tumor growth,

inflammation, neuroma formation, etc.) and central

sensitization (shift in receptive fields and changes in

modulating process). Escalation of opioid doses

has been a common clinical approach in order to

improve analgesia. However, this conventional

practice may need to be revisited in light of para-

doxical opioid-induced hyperalgesia in both

animal and human studies. Thus, apparent

opioid tolerance is not synonymous with pharma-

cological tolerance and/or disease progression,

which calls for an increase in opioid dose, but may

be a sign of opioid-induced hyperalgesia. There

are several issues related to opioid-induced hyper-

algesia, which would be relevant to clinical opioid

therapy.

. Opioid-induced hyperalgesia versus pre-existing

pain. Several features of opioid-induced pain

observed in animal and human studies may help

make distinctions between opioid-induced hyper-

algesia and pre-existing pain. Firstly, since

opioid-induced hyperalgesia would conceivably

exacerbate a pre-existing pain condition, pain

intensity would be increased above the level of

pre-existing pain following opioid treatment in

the absence of apparent disease progression.

Secondly, opioid-induced hyperalgesia would be

diffuse, less defined in quality, and beyond the

distribution of a pre-existing pain state, given that

the underlying mechanisms of opioid-induced

hyperalgesia involve neural circuits and extensive

cellular and molecular changes. Thirdly, quanti-

tative sensory testing may reveal changes in pain

threshold, pain tolerance, and distribution pat-

terns associated with the development of hyper-

algesia. These parameters may also help make

distinctions between the exacerbation of pre-

existing pain and opioid-induced pain. Fourthly,

under-treatment of pre-existing pain or the devel-

opment of pharmacological tolerance may be

overcome by a trial of opioid dose escalation,
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but opioid-induced hyperalgesia may be wor-

sened following an opioid dose increase.

. Opioid regimens and opioid-induced hyperalge-

sia. Several factors may influence the develop-

ment of opioid-induced hyperalgesia, although it

remains unclear as to what opioid dose may lead

to opioid-induced hyperalgesia. Firstly, there

may be differences between different categories

of opioid analgesics (e.g., morphine versus

methadone) in terms of their ability to induce

hyperalgesia. Some evidence suggests that the

development of opioid-induced hyperalgesia

may differ between individual opioid medica-

tions [36]. Secondly, it remains to be seen

whether there is cross pain sensitivity to other

opioids following the development of hyperalge-

sia induced by one opioid? Thirdly, administra-

tion of opioid through a neuraxial or systemic

route may differentially contribute to the devel-

opment of opioid-induced hyperalgesia.

Fourthly, the temporal correlation between opioid

therapy and the development of opioid-induced

hyperalgesia remains unclear. Although opioid-

induced hyperalgesia has been demonstrated in

patients receiving a short intraoperative course of

opioids, it remains to seen how long it takes to

develop opioid-induced hyperalgesia in a clinical

setting. Conceivably, opioid-induced hyperalge-

sia would be more likely to develop in patients

receiving high opioid doses with a sustained

treatment course.

. Opioids and pre-emptive analgesia. The clinical

relevance and effectiveness of pre-emptive

analgesia still is an issue in debate. A large dose

of intraoperative opioids may activate a pronoci-

ceptive system leading to the development of

hyperalgesia postoperatively, as discussed earlier.

This may confound the assessment of postopera-

tive pain and counteract the opioid analgesic

effect. The idea of pre-emptive analgesia calls

for pre-emptive inhibition of neural plastic

changes largely mediated through the activation

of the central glutamatergic system. Although

opioid inhibits the nociceptive input that could

activate the central glutamatergic system, opioid

may also active a pronociceptive process

mediated by the activation of glutamatergic

mechanisms [43]. Therefore, the use of opioid

as the main agent for pre-emptive analgesia may

be counter-effective in certain cases.

15.12.3 Clinical management of
opioid therapy

In approaching a patient receiving opioid treatment

who has demonstrated the increased pain, it is

essential to differentiate various causes of the

increased pain (i.e., differential diagnosis of

increased pain). If disease progression and/or psy-

chological processes are unlikely to be the primary

contributor to the patient’s worsened pain, the focus

should be concentrated on differentiating between

pharmacologic tolerance and opioid-induced

hyperalgesia. It would be reasonable to give a trial

of opioid dose escalation at this point. If the

patient’s pain improves, the cause of the increased

pain is more likely to be pharmacological tolerance.

However, if the patient’s pain worsens or does not

consistently respond to the dose escalation, the

presence of opioid-induced hyperalgesia should be

seriously considered. The presence of those features

of opioid-induced hyperalgesia as described pre-

viously can help make this diagnosis.

When opioid-induced hyperalgesia is being con-

sidered as a diagnosis, the opioid dose may be

decreased or even weaned off as a diagnostic and

therapeutic measure. Opioid rotation may be

another option given that patients might get better

pain relief often at lower equi-analgesic dosages.

Moreover, combining adjuvant pain medication

with the opioid therapy may minimize the amount

of opioid and reduce the risk of tolerance and

hyperalgesia. Finally, the history of a patient’s pain

treatment regimen and his/her response to opioids

may assist the differential diagnosis as well. For

example, a patient who was previously on a stable

opioid regimen and now complains of a lack of

pain relief would be different from a patient

whose pain has never responded to opioids. In the

latter case, opioid therapy should be weaned off

and a nonopioid regimen should be pursued instead
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of opioid dose escalation. Clinicians should be

familiar with various aspects of apparent opioid

tolerance, including pharmacological opioid toler-

ance, opioid-induced hyperalgesia, and/or disease

progression and make appropriate adjustment of

opioid therapy under each condition [44].

In summary, opioids are effective analgesics for

treating severe acute and chronic pain. Exposure

to opioids, however, may lead to two seemingly

unrelated cellular processes, the development of

pharmacological tolerance and opioid-induced

hyperalgesia. The converging effects of these two

processes can significantly reduce the opioid anal-

gesic efficacy. Moreover, pharmacological toler-

ance and opioid-induced hyperalgesia should be

differentiated fromphysical dependence, addiction,

pseudoaddiction, and substance (opioid) use dis-

orders. In clinical practice, a systematic approach

should be taken to diagnose and manage patients

with a decreased opioid responsiveness. In many

cases, increasing opioid dosemay not always be the

answer to this clinical challenge. Under certain

circumstances, less opioid may be more effective

in pain reduction. This approach may be combined

with opioid rotation and/or addition of nonopioid

adjuvant medications.
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16.1 INTRODUCTION

HIV-infected individuals typically face a host of

complex medical issues involving the diagnosis of

HIVinfection, treatmentofopportunistic infections,

and the implementation of Highly Active Antire-

troviral Therapy (HAART) for most patients. Many

patients have other serious medical problems that

are separate from those related to immune destruc-

tion caused by HIV infection. In addition, complex

social issues surrounding social acceptance and

stigma attached to the HIV-positive status have

major impacts on patient’s lives. A special subset

of HIV-positive individuals, that is, HIV-positive

individuals with substance use, addiction and/

or dependency, have distinct behavioral and possi-

bly, biological components. The HIV-positive sub-

stance misuser is the topic of this chapter with

particular attention to substance addiction among

older HIV-positive patients, a rapidly growing

patient population.

Three important aspects of HIV infection and sub-

stance addiction will be addressed: the contribution

of substance addiction to “at-risk” behaviors for HIV

infection; the contribution of substance addiction to

failure of adherence to antiretroviral regimens; and

the potential direct effect of addicting substances on

patients’ immunity. In addition, management strate-

giesofHIV-infectedsubstanceaddicts and theexperi-

ence of an urban HIV clinic are discussed. Substance

addiction is defined as a maladaptive pattern with

recurrent and significant adverse consequences

related to theuseof substances for a 12-monthperiod.

Substance addicts often do not fulfill obligations at

work, school, or home and continue substance use

despite recurrent social or inter-personal problems

caused by the effects of the substance. This is con-

sistentwith thedefinition inDSM-IV.Other terminol-

ogy in this chapter includes the use of HIV infection

for HIV-1 and HAART for antiretroviral regimens.
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16.2 SCOPE OF THE PROBLEM

Substance addiction is common, with estimates

of 25–40% of hospital admissions and 10–15% of

outpatient visits being associated with substance

addiction [1]. Substance addicted HIV-infected

patients interact with the medical and social

realms often unpredictably, but frequently with

deleterious effects to themselves and possibly to

others by transmission of wildtype or resistant

HIV to sexual or intravenous drug user (IVDU)

partners. Substances commonly used by HIV-

infected patients include tobacco, alcohol, heroin,

cocaine, poppers (alkyl nitrites), methampheta-

mine, marijuana, methadone, and oxycodone. To

a lesser extent, occasional patients are encoun-

tered who are dependent upon morphine and

benzodiazepines. Infrequently, rare patients use

phosphodiesterase-5 enzyme inhibitors commonly

prescribed for erectile dysfunction and fentanyl.

One uncommon “street drug” is actually an

antiretroviral drug, efavirenz (Sustiva), which

penetrates the central nervous system (CNS) and

can be associated with dysphoria, delusions,

hallucinations, and pavor nocturnis. We have not,

however, encountered its use among HIV-positive

patients as a recreational agent. The following

cases illustrate some of the complex issues sur-

rounding the addicted HIV-infected patient in the

typical outpatient setting specializing in the care

of HIV-infected patients.

16.2.1 Case history 1

A. is a 44-year old heterosexual male infected with

HIV for over twenty years. He acquired HIV by

intravenous heroin use along with hepatitis C.

Although he no longer uses intravenous drugs, he

occasionally uses methamphetamine, marijuana,

and cocaine, all of which have been documented

by screening for urinary metabolites. He is a heavy

smoker, but does not drink. He is married, but

separated and has two children. He does not work

because of disability (due toAIDS), lives alone, and

has Medicaid only.

He is currently experiencing major immunosup-

pression and is categorized as having AIDS: the

CD4þ cell count is 42/ml and his viral load

is 90 000 copies of RNA/ml. He intermittently

comes to clinic, unscheduled, with various com-

plaints ranging from abdominal pain related to a

urinary tract infection to painful mouth due to

thrush. In the past he has been on multiple anti-

retroviral regimens (over 15 drugs) with demon-

strated resistance to many of them. He claims to

take 100% of his antiretroviral medications, yet a

recent HIV genotype demonstrated no mutations,

instead it was “pan-sensitive,” thus confirming that

he is not taking his antiretroviral medications. Due

to the marked immunosuppression, the patient will

be started on two new classes of antiretroviral drugs

as well as several nucleoside drugs that he has

received in the past.

16.2.1.1 Comment

This vignette illustrates several points. The patient

is actively misusing illicit drugs and comes to clinic

ad hoc, not as scheduled, resulting in disruption of

clinic flowand the care of other patients. Laboratory

and radiology resources are often ordered that are

unnecessary. Major blocks of time are needed

from the physician, nurse, and pharmacist to deter-

mine the problem and its solution. The finding of

a wildtype virus on the genotype proves that the

patient is not taking his antiretroviral drugs because,

if he were taking the medications, mutations would

have been found on the genotype. The likelihood

of the new HAART regimen achieving success is

minimal based upon the patient’s history.

16.2.2 Case history 2

B. is a 55-year old man who practices Men who

have Sex with Men (MSM) and has been infected

with HIV for 25 years. He is self-employed, has

health insurance and for years his HIV infection

has been excellently controlled with antiretroviral
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medications with CD4þ cell counts consistently

over 700/ml and nondetectable viral loads. He suf-

fers from several side effects of antiretroviral

therapy including lipodystrophy with a distended

abdomen secondary to fatty infiltration of the

mesentery and painful neuropathy of the lower

limbs that has been present for over 15 years. (Distal

symmetric, painful neuropathy may affect upwards

of 30% of patients on HAART.) He makes his re-

gular appointments at the clinic and obtains labora-

tory values as requested.

B. has been refilling a morphine prescription on

a monthly basis for years. The drug was prescribed

for neuropathic pain and he is loath to dowithout the

medication or attempt other medications.

16.2.2.1 Comment

Variations of this patient’s story of dependency

upon morphine are fairly common in HIV clinics.

Patients use many different strategies to cope with

peripheral neuropathy, including the use of mar-

ijuana, intravenous drug use, amphetamines, and

alcohol [2]. Opiates were commonly prescribed by

physicians for neuropathic pain associated with

the use of nucleoside drugs although this treat-

ment was judged to be unsuccessful. Many

patients like B. are reluctant to stop the opiates,

but otherwise are model patients with complete

suppression of the HIV virus and excellent drug

adherence. The neuropathy is a side effect of the

use of nucleoside drugs, in particular ddC and

D4T, and is due to mitochondrial damage caused

by the binding of the antiretroviral nucleoside to

mitochondrial g-DNA polymerase. This injury is

not entirely reversible upon cessation of the

offending drug.

16.2.3 Case history 3

C. is a 44-year old male with a history of docu-

mented cocaine use. He comes to the clinic because

he is feeling unwell. One month previously his

CD4þ cell count was 33 cells/ml and his viral load
was over 100 000 copies/ml. He has documented

drug-resistant HIV virus and was prescribed a regi-

men of two protease inhibitors and two nucleoside

inhibitors. Laboratory specimens were ordered and

the patient went to an outside laboratory to have

blood drawn. The phlebotomist after removing the

syringe from C. tried to recap the needle and stuck

her forefinger. The needle stick site began to bleed.

16.2.3.1 Comment

This injury to the healthcare worker is serious and

withoutpost-exposureprophylactic treatmentwould

carry a risk of transmission of HIVof three in 1000

incidences. The phlebotomist was begun on three

antiretroviral drugs for onemonthandhadanegative

serology for HIVat one, three and six months.

Although the post-exposure prophylaxiswas suc-

cessful, the risk in this incident was heightened by

the presence of multi-resistant virus in the source.

Substanceaddicts arenot theonlypatientsharboring

resistant virus, but substance addiction directly

impacts the ability of individuals to remain adherent

toantiretroviral regimens.Cocaineuse, inparticular,

is associated with nonadherence to HAART [3].

16.3 MATRIX OF HIV AND SUBSTANCE ADDICTION

Individuals with substance dependence, addiction,

or intoxicationmay be at high risk for acquisition of

HIV. Contraction of HIV by sexual contact and

IVDU account for the majority of HIV infections

worldwide. Patients using intoxicating substances

are consistently less likely to engage in safe sex

when under the influence of substances such as

alcohol [4] or amphetamines [5] or if the sex

involves more than one partner [6]. Furthermore,

a loss of inhibition under the influence of an intox-

icating substance can lead to the sharing of intra-

venous needles. Substance addiction is a primary

cause of the spread of HIV in individuals who

are sharing needles, engaging in prostitution, and
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having sexual contact with IVDU. “At-risk” beha-

vior is particularly a crisis among young people

aged 15–24, who are most likely to indulge in binge

drinking and initiate the use of illegal drugs. Not

surprisingly, AIDS is the leading cause of death by

illness among people in this age group. The risks for

contraction of HIV from various behaviors is found

in Table 16.1.

Particularly noteworthy is the high rate of

methamphetamine use inMSM.MSMusemetham-

phetamine at a rate ten times higher than the general

population, with 10–20% of MSM having used

methamphetamine in the past month [7]. Both

heavy use (once a week or more) and light use (less

than once a week) of methamphetamine have been

associated with increased high-risk sexual beha-

viors that transmit HIV/AIDS, syphilis, and other

sexually transmitted infections (STIs). Metham-

phetamine users have more sexual partners, many

of whom are anonymous. They are less likely to

practice safer sex, less likely to use a condom, have

more anal sex, and are more likely to engage in sex

with a discordant HIV-status partner. MSM using

methamphetamine were three times as likely as

other gay men to have syphilis, and twice as likely

to have infection with Chlamydia or gonorrhea [8].

The use of methamphetamine has been found to be

associated with HIV seroconversion, even after

controlling for other behavioral risk factors (such

as having a high number of partners or engaging in

unprotected receptive anal intercourse) [7]. It is

noteworthy that receptive anal sex and IVDU are

the two most “at-risk” behaviors when performed

with an HIV-positive partner (Table 16.1).

16.4 SUBSTANCE ADDICTION AND HIV RISK IN OLDER ADULTS

As the prevalence of HIV in the United States has

increased over the past 25 years, the demographics

of the disease have changed dramatically, with

minority populations being infected disproportio-

nately. In addition, while HIV has historically been

considered a disease of young adults, it is now

estimated that approximately 25% of patients

infected with HIV in the United States are 50 years

of age or older, up from 19% in 2001 [9–11]. The

cumulative number of AIDS cases in this age group

increased fourfold between 1990 and 2001 [12].

The incidence ofAIDS cases in older adults has also

grown steadily. Prior to 1995, patients over the age

of 50 comprised 10% of new cases; in 1999, the

number rose to 14% [12]. In addition, the number of

persons aging into this age bracket accounts for a

significant proportion of HIV-positive older adults.

Despite the fact that older adults, defined in the

HIV literature as patients 50 years of age and older,

make up an ever-growing proportion of HIV/AIDS

cases in the United States, misconceptions about

HIV risk factors in older adults persist [13]. Early in

theHIVepidemic, a small but significant proportion

of older adults were infected with HIV through

blood transfusion [14,15]. After routine HIV

screening of blood donors was implemented in

1985, this trend changed [16], and by the mid-

1990s similar percentages of older and younger

HIV-infectedmenwere reportedly infected through

MSM behavior. Compared to younger men,

however, men 50 years of age and older were still

generally more likely to be infected via heterosex-

ual than MSM behavior (11% vs. 9%) and less

likely through intravenous drug use (16% vs.

26%) (14). Among men, MSM behavior, intrave-

nous drug use, and heterosexual transmission has

accounted for 36%, 19%, and 15%, respectively,

of HIV cases in older patients, with transfusion

Table 16.1 Risk for acquisition of HIV for certain

behaviors

Behavior

Estimated Average

Per Contact Transmission

Risk (%)

Receptive anal sex 1

Shared needles 0.7

Occupational needle stick 0.3

Male to female, vaginal sex 0.2

Female to male, vaginal sex 0.1

Insertive anal sex 0.1

Receptive oral sex with male 0.03
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accounting for only 2% [17]. Data such as these

highlight intravenous drug use as a primary risk

factor for HIV acquisition in roughly 20% of older

male patients. Data directly linking other risk

factors, such as alcohol addiction and the use of

noninjected illicit substances, to HIV risk specifi-

cally in older adults is lacking in the medical

literature.

The overall impact of substance addiction in

older adults is much more complicated, however,

than these data preliminarily suggest. Significant

differences between younger and older adults have

emerged in the literature, particularly at the inter-

section of age, race (particularly minority status),

sex, and substance addiction. A close look at the

published data on HIV in older adults reveals that

substance addiction is a major issue in this age

group, particularly for minority women.

It is well documented that HIV disproportio-

nately affects minority populations in the United

States, and this trend is equally pronounced in older

adults [18]. While African Americans comprise

only 13% of the US population, they accounted

for 49% of HIV infections in 2005, with a rate of

71.3 per 1 000 000; rates in Hispanics, Native

American, Caucasian, and Asian/Pacific Islander

were 27.8, 10.4, 8.8, and 7.4 per 100 000, respec-

tively [10,11,19,20]. For both men and women,

African Americans account for approximately

50% of all HIV infections in older adults, and

among older HIV-infected women, over two-thirds

are in minorities [19]. Women tend to make up a

larger percentage of older adults with HIV (22.2%

of patients over age 60 were women in one study,

compared to 12.6% in the 30–49 age group) [21].

Approximately, 92% of older Caucasian MSM

had health insurance, compared to 83% of younger

Caucasians, 63% of younger intravenous drug

users, and 44% of older intravenous drug users.

Older injection drug users were more likely to be

African American, be unemployed, and have low

annual incomes. Older intravenous drug users were

much more likely to have physical disabilities than

younger users, but older and younger MSM did

not differ in rates of physical disability [22]. It is

not surprising, therefore, that additional studies

have reported alarming rates of HIV infection,

particularly in older adult MSM. In two studies of

MSM in four large urban centers in the United

States, HIV prevalence was reported as 19%; Afri-

can AmericanMSM andMSM/injection drug users

had rates of 29% and 40%, respectively. Incidence

rates were reported at 1–2%, with most patients

aging into the disease (i.e., diagnosed at ages

younger than 50 but surviving into older adult-

hood). Prevalence was attenuated by a remarkably

high 69% mortality rate [18,22].

Another study that compared younger drug users

to older users found that older users were less risky

with shared needles and have fewer sexual encoun-

ters. However, older drug users who do engage in

sex are equally likely to do so in exchange for drugs

or money, and equally unlikely to use condoms.

Older crack cocaine users were found to be more

risky than older adults who used other sub-

stances [23].While crack cocaine use in older adults

is less common than in younger adults, it has been

studied, and previous and current older addicts of

intravenous drugs and alcohol should be considered

at high risk for crack cocaine-related HIV risk

behavior [23].

Several studies have highlighted issues of drug

and alcohol addiction, lack of knowledge about

partner risk behaviors, sexism, ageism, physical or

sexual abuse, and ethnicity as risks for HIV infec-

tion on older women [24–26]. Very little research

has focused on the prevalence of injection drug use

in older minority women, but lack of effective

prevention knowledge, racism, drug use, poverty,

and sexism have been cited as reasons for increased

prevalence in this population [18,19,24–26]. In at

least one study, older adults were one-sixth as likely

to report condom usage compared to younger

adults; they were also significantly less likely to

have been tested for HIV (24% vs. 44%) (9).

Synthesis of these data on older adults reveals

that substance addiction is a major risk factor for

HIV acquisition and transmission in older adults.

Rates of substance addiction in older HIV patients

are high, particularly in minority men. Older

substance addicts are less likely to have health

insurance and more likely to have limited financial

resources, limiting their access to prevention and

treatment services. Combined with low perception
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of risk, low levels of effective prevention

knowledge, and lack of empowerment of women,

it is not difficult to see how substance addiction

has lead to alarming rates of HIV infection on

older minority adults. Culturally appropriate

prevention efforts targeting older adults are

rare [13,27], as is evidence-based research focused

on this group.

Failure of physicians to screen for HIV in older

adults is widespread, as highlighted in the Boston

Globe in 2001 [28]. Even when appropriate screen-

ing questions are asked in the clinical setting,

responses are often less reliable than in younger

populations, which leads to false assumptions

regarding risk behavior [29]. Putting these assump-

tions aside, astute clinicians need to be aware of

potential risk behaviors in older patients in order to

prevent delay in timely testing and treatment for

HIV. Failure to do so can easily lead to inaccurate

diagnosis in elderly patients. Until evidence-based

prevention and education programs targeting older

adults are implemented, the responsibility for

aggressive screening for substance addiction in

older adults, particularly in ethnic minorities,

falls to the individual medical provider. Indeed, the

intersection of race, poverty, age, and drug use

should not be underestimated, and until it is recog-

nized and addressed substance addiction will con-

tinue to be a major risk factor for the spread of HIV

in vulnerable populations.

16.5 BIOLOGY OF THE SUBSTANCE MISUSING HIV-INFECTED INDIVIDUAL

Patient’s suffering from substance misuse are also,

in general, more prone to infection following expo-

sure to HIV. Several mechanisms can account for

the increased risk of infection, including possibly

reduced immunity. This is particularly true of

IVDU, where sharing of needles is involved and

compounded with poor hygiene and colonization

with pathogenic microorganisms [30].

The prevalence of smoking among HIV-positive

individuals ishighandmayincreasinglyimpact their

lives as they age. Associations have been found

between smoking and alteration of the immune

system, specifically a reduction in absolute CD4þ
cell numbers and increased viral loads in female

heavy smokers [31]. Although it is unlikely that

tobacco directly increases risk behavior, it appears

that smokers have a high rate of depression [32] and,

in conjunction with alcohol, tobaccomay adversely

affect brain neurobiology and neurocognition [33]

possibly leading to “at-risk” behavior.

Alcohol consumption prior to sex increases the

rate of unsafe sex in HIV-positive adults [4], parti-

cularly among MSM [34], but does not appear to

impact directly the number of CD4þ cells [35].

However, alcohol consumption does correlate with

poorer adherence to antiretroviral regimens [36,37],

which ultimately may translate into HIV treatment

failure. It is claimed that the association of alcohol

use and depression correlates with HIV treatment

adherence failure, more so than other substance

addiction [38]. Alcohol increases susceptibility to

some infections that can occur as a complication of

AIDS. Infections associated with both alcohol and

AIDS include tuberculosis, pneumonia, and espe-

ciallyHepatitis C (HCV).HCV,which is commonly

spread through injectiondruguse, infects about14%

ofallpeoplewithHIV/AIDS(withmuchhigherrates

inmanycities) and is a leadingcauseof death among

HIV-positive individuals.Alcoholmayalso increase

the severity of AIDS-related brain damage, which

can cause profound dementia and death [39].

A longitudinal study of HIV-negative and HIV-

positive MSM users of marijuana, cocaine, poppers

and amphetamines demonstrated that the addiction

of those drugs did not adversely affect either the

CD4þ or CD8þ cell numbers [40]. It is interest-

ing to recall that before HIV was shown to be the

cause of AIDS, strong consideration was given to

inhaled alkyl nitrites (poppers) as a cause for the

immune suppression seen in AIDS [41]. Although

the nitrites cause profound smooth muscle relaxa-

tion they do not cause immunosuppression.

Table 16.2 lists some illicit substances and their

putative biological/social implications. Cocaine use

is correlated with nonadherence to HAART [3] and,

therefore, with harboring resistant virus. Heroin,
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among its many properties, is associated with

elevated cytokine levels [42], which may account,

in part, for the emaciated body habitus of users.

Methamphetamines may actually increase CD4þ
cell numbers [43] (Table 16.2) but, in general, it

appears that the behaviors associated with drug use,

that is, “at-risk” behaviors and the inability to

sustain healthy practices, are the most important

characteristics in drug addicts that lead to a decline

in their health rather than any profound immuno-

modulary properties of the addicting substances.

A recent Gay and Lesbian Medical Association

focus group project found the underlying cause of

much of the drug use in the gay community to be

social in nature, and included such issues as homo-

phobia, lack of positive self-esteem, lack of a strong

and healthy sense of community, and lack of healthy

role models. Drug use, and especially “club drug”

use in MSM, appears to have a “pain prevention”

function as well: a way of preventing or decreasing

the potential discomfort associated with certain sex

acts (e.g., anal receptive) [8].

Many physical symptoms of HIV infection over-

lap with those of substance misuse (e.g., patients in

drug withdrawal, may have complaints of malaise,

fatigue, weight loss, fever, diarrhea, and night

sweats that can be easily confused with symptoms

of opportunistic infections). Neurological symp-

toms due to HIV and substance addiction also can

overlap. For instance, both AIDS dementia and

drug intoxication can present with apathy, disor-

ientation, aggression, and an altered level of

consciousness.

The major concerns of physicians caring for

addicted HIV-positive patients are the patients’

compliance with the antiretroviral regimen and the

adverse effects a substance addiction lifestyle may

have on adherence to the antiretroviral drug regi-

men and, thus, markers of disease progression,

such as the viral load and the CD4þ cell count.

Substance addiciton is often confounded with

comorbid psychiatric illness that increases the

incidence of noncompliance with antiretroviral

medications.

16.6 MANAGEMENT OF ADDICTION OR DEPENDENCY ON MEDICALLY
INDICATED AGENTS

Providersmust be aware of the unique difficulties of

living with HIV. Ideally, proper rehabilitation treat-

mentmustbeachievedforall patients suffering from

substancemisuse.Avarietyofprogramsexist for the

HIV-positive patientwhomisuses substances.Mod-

alities of care that can be offered to theHIV-infected

IVDU are enrollment in a methadone maintenance

program, which can be successful provided the

patient stays in the program long enough. Other

patients may benefit by treatment with buprenor-

phine [44]. Needle exchange programs may help

reduce the incidence rate of the disease [45].

These programs have a high success rate, sur-

passing that of rehabilitation facilities not dedicated

solely to HIV-positive patients by combining

methadone and HAART observed ingestion result-

ing in more HIV-positive drug users achieving

nondetectable viral loads [46]. Patients currently

Table 16.2 Drugs of addiction: possible biological and social impact

Substance Effects

Cocaine Current and past users likely to be nonadherent with HAART [3]

Heroin Elevated amounts of cytokines in plasma of HCV infected “speedball” users [42]

Methamphetamine Increases percentage of CD4þ cells and decreases CD8þ cells in mice [43]

“Hard” drug use No relationship between CD4þ cell count or viral load; more infectious diseases were correlated

with drug use [50]

Methadone and

HAART clinics

Direct observation of ingestion of methadone and HAART confers benefit on HAART adherence

with more patients with undetectable viral loads [46]
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in treatment programs should be supported in this

effort. Communication and coordination of adher-

ence interventions should be developed between

medical and substance addiction treatment provi-

ders. All providers should give a clear adherence

message in an optimistic framework.

In some studies substance addiction is related to

decreased adherence to antiretroviral (ARV) med-

ications [47,48]. These patients often present late in

the course of disease and have complexmedical and

social comorbidities, such as hepatitis, depression,

and lack of access to adequate housing, food, and

social support. Depression should be addressed

before starting antiretroviral therapy, as depression

can be a predictor of nonadherence [47]. Support

systems should be identified for each patient and

medication, adherence, and resistance education

provided. Visual aids can be particularly useful as

educational tools in this population. Some HAART

regimens may need to be altered in patients on

methadone therapy [49]. Also, education efforts

directed to the patient should be performed to

explain to patients the risks they expose themselves

to, even with casual substance use. Antiretroviral

therapy should not be withheld from patients

actively using substances if medically indicated.

However, it can be challenging for these patients to

adhere to ARV therapy. A harm reduction model

may be used and substance addiction treatment

discussed at each visit.

HIV-infected substance addicts frequently

request (or are prescribed) controlled substances

for legitimate and occasionally for erroneous rea-

sons. HIV-positive patients with a history of sub-

stance addiction should be managed closely, so as

not to encourage or enable further addiction. If these

patients require narcotic analgesics for pain control

or other controlled substances there are several

techniques that can be used to help the patient and

protect the provider. The first step is to implement

a pain contract agreed to by both provider and

patient. The pain contract is a preprinted form with

statements that commit the patient to certain posi-

tive behaviors and describe the consequences of

breaking the contract. Both provider and patient

sign the contract and it is maintained in the patient’s

chart with a copy given to the patient. The pain

contract includes statements that commit the patient

to an honest dialoguewith the provider, preclude the

patient from using illicit drugs, limit the patient to

filling prescriptions to one pharmacy, and prevent

the patient from obtaining prescriptions from out-

side providers. Patientsmust agree to submit a urine

or blood specimen to test for illicit substances when

requested by the provider. If the patient breaks any

part of the contract, the provider may stop writing

prescriptions for controlled substances and taper

the patient off of the medications over several days.

The patient may then be referred to a substance

addiction treatment program. Initially, frequent

face-to-face meetings may be required to establish

trust between the provider and patient. Clinic staff

such as nurses and pharmacists should be involved

in this process.

Another essential management element in the

care of such patients is to record the history of all

prescriptions written for controlled substances.

Anytime a prescription is written for a controlled

substance the date, medication name, strength,

quantity, and instructions are recorded in a database

that all clinic staff can access. This allows any clinic

staff to know if the patient is eligible to have a new

prescription written for the medication. Clinic staff

can monitor patient requests and advise providers

on the progress of patient adherence to the contract.

Other techniques sometimes useful for controlling

substance using patient’s behavior include writing

prescriptions for one or two weeks rather than for

an entire month, requiring the patient to bring

prescription bottles when picking up each new

prescription, and contacting pharmacies to ensure

compliance.

16.7 EXPERIENCE OF AN URBAN HIV CLINIC AND SUBSTANCE ADDICTS

Data from our HIV clinic is consistent with pub-

lished reports on the role and impact of substance

addiction among HIV-positive patients. The Uni-

versity of Arizona Ryan White Early Intervention
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Services Clinic in Tucson, Arizona serves over 300

HIV-infected persons. 39% of the patients are of

a minority status, 26% being Hispanic and 11%

African American. (African Americans constitute

<5% of the population of Tucson).

Roughly seven out of ten patients (67%) in our

clinic are taking an antiretroviral regimen. Of those

patients on antiretroviral medications, 33 (17%),

have a history of substance addiction, of which

18 (9%) have a history of IVDU. Of patients

who attempt suicide in our clinic, half of them

have a history of substance addiction (Relative

Risk of 4.78, Table 16.3). In addition, substance

addicts are more likely to have a history of de-

pression, co-infected with HCV, and nonadherent

with HAART. There is a trend to lower CD4þ
cell counts and detectable viral loads as well

(Table 16.3). 25% of substance adicts had <250

CD4þ cells/ml, whereas 16% of nonaddicts had

CD4þ cells <250/ml.

A looming problem in our clinic and nation-

wide is the number of older HIV-positive patients

and, thus, the growing number of older HIV-

positive substance addicts. Patients older than

45 years of age constitute 53% of our entire

clinic population. As was noted earlier in this

chapter, knowledge to act in an evidence-

based manner involving older HIV-positive

patients (and, hence, older HIV-positive substance

addicts) is lacking.

16.8 CONCLUSIONS

In summary, our experience in anHIV clinic as well

as the review of the literature supports several

generalities concerning HIV-positive substance

addicts.

1. HIV-positive patients who are intoxicated with a

substance or have a history of active substance

addiction more often engage in “at-risk” beha-

vior with the potential for the transmission of

HIV, such as IVDUor unprotected sex. Thismay

result in contraction or transmission of HIV,

HCV or other STIs.

2. The HIV-positive substance addict has a high

rate of noncompliance or failure with HAART

regimens resulting in acquisition of resistance

to medications throughmutation of the infecting

virus.

3. The HIV-positive substance addict who is

noncompliant with the HAART regimen will

eventually manifest lower CD4þ cell counts,

increasing viral loads, and increasing numbers

of opportunistic infections.

4. The HIV-positive substance addict who fails

HAARTmay transmit wildtype or resistant HIV

to sexual and IVDU partners.

5. What effect, or to what extent, the drugs of

addiction directly affect the HIV virus or host

immunity is unknown at present.

Table 16.3 Relative risk for HIV positive substance addict

in the University of Arizona Ryan White Early Intervention

Services Clinic. Relative Risk of >2 or <0.5 is significant.

HAART: antiretroviral therapy. They are compared against

HIV positive patients on HAARTwho do not have a history

of substance addiction

Characteristic

Relative Risk: HIVþ
Patients with Substance

Addiction History Compared

to HIVþ, No Substance

Addiction. (All Patients

on HAART.)

History of attempted suicide 4.78

Comorbid depression 2.4

Co infected with HCV 2

Nonadherence to HAART 2

Detectable HIV viral load 2

Lower CD4 cell count

(cells/ml)
1.6
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17.1 INTRODUCTION

Addiction to drugs and alcohol constitutes an

important factor in the development and progres-

sion of a variety of cardiovascular conditions.

Because addictive behavior is compulsive, the

cardiovascular system of an addicted individual

is exposed to high doses of a particular chemical

entity on a regular and recurring basis. Many drugs

have a neutral or even beneficial effect on the

cardiovascular system when taken in moderation,

but produce toxic effects when administered at

high dosage over prolonged periods. The impact

of substance addiction is, therefore, a function

not only of the addictive substance but of

addiction itself, which leads to exaggerated drug

exposure.

Addictive drugs may contribute to the manifesta-

tions of cardiovascular diseases in two fundamental

ways. A drug may promote the development of

disease by contributing to its pathogenesis. An

example is the adverse impact of cigarette smoking

on vascular biology promoting the development

of atherosclerosis. Alternatively, addiction may

exacerbate an existing condition, becoming opera-

tive only after end organ disease is established. The

patientwith underlying coronary artery diseasewho

develops a myocardial infarction after exposure to

cocaine illustrates this phenomenon. In some con-

ditions, such as alcoholic cardiomyopathy, the toxic

substance may contribute both to disease develop-

ment and to its progression. In all cases, the severity

of addiction and the subjective barrier to drug

cessation constitute major factors determining long

term outcome. In this chapter, relevant aspects of

the epidemiology, pharmacology, clinical presenta-

tion, and treatment of specific addictions are pre-

sented. Emphasis is placed on information useful in

informing the practitioner and guiding medical

practice.
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17.2 TOBACCO

17.2.1 Prevalence

Among the addictions discussed in this chapter,

tobacco accounts for the vast preponderance of

adverse cardiovascular outcomes. According to the

World Health Organization (WHO), approximately

five million deaths worldwide were attributable to

cigarette smoking in 2002 [1]. According to data

from Framingham, smoking reduces average life

expectancy inmen andwomen by 8.7 and 7.6 years,

respectively [2]. Although tobacco exerts adverse

effects on multiple organs, it takes its greatest toll

on cardiovascular health. Epidemiologic studies

demonstrate that smoking increases the risk of

myocardial infarction (MI), fatal coronary artery

disease (CAD), stroke, and peripheral vascular

disease in both men and women. In the United

States, approximately 138 000 deaths annually are

related to the use of tobacco, accounting for

approximately 20%of all cardiovascular deaths [3].

The prevalence of tobacco use in patients with

established cardiovascular disease exceeds that

seen in the general population, particularly in men.

Khot analyzed data from 122 458 patients enrolled

in 14 international trials involving CAD patients.

It was found that 29.5% of women and 41.6%

of men were current cigarette smokers, and that

smokingwas themost common coronary risk factor

in males [4].

17.2.2 Pathophysiology

Cigarette smoking exerts its deleterious effects

primarily on the vasculature; most of its cardiovas-

cular consequences are linked to the development

of atherosclerosis and its complications [5]. The

severity of angiographically determined coronary

atherosclerosis and the number of new athero-

sclerotic lesions is related directly to cigarette

smoking [6,7]. Smoking has been linked to pro-

gression of atherosclerosis in the thoracic aorta and

to carotid intimal media thickness (IMT) assessed

by ultrasound techniques [8,9]. In the presence of

established atherosclerosis, smoking promotes

thrombosis, which is usually the proximate cause

of acute MI and stroke [10,11].

The effects of smoking on atherosclerosis devel-

opment appear to be related primarily to free radical

formation producing oxidative stress (Figure 17.1).

There are two phases of cigarette smoke, the tar

or particulate phase which makes up 8% of inhaled

smoke, and the gaseous phase that constitutes the

remaining 92%. Nicotine appears in the particulate

phase and is the addictive component of cigarette

smoke. Both phases contain very high concentrations

of free radicals [5,12].

Free radicals exert their harmful effects by redu-

cing the availability of nitric oxide (NO) leading

to endothelial dysfunction, the initiating step in

atherosclerosis development. Nitric oxide is a

vasodilator released by the endothelium, and also

responsible for maintaining multiple aspects of

vascular health. Nitric oxide regulates vascular

tone, platelet activation, leucocyte adhesion,

inflammation, and the balance between thrombosis

and thrombolysis. These cellular processes are

directly involved in the development of athero-

sclerosis and its thromboembolic complica-

tions [13–15]. Nicotine also causes transient eleva-

tion in blood pressure (BP) and heart rate (HR)

through sympathetic stimulation leading to

increased myocardial oxygen demand [16]. Cigar-

ette smoke has also been shown to increase

lipid peroxidation leading to the formation of foam

cells, an integral event in the progression of

atherosclerosis [17].

17.2.3 Cardiovascular risk

17.2.3.1 Coronary heart disease

The link between cigarette smoking andmyocardial

infarction (MI) has been documented for all ethnic

groups and both sexes [18]. This association was

first reported in the 1950s, was highlighted by the

FraminghamHeart Study in 1960 [19], and has been
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confirmed in subsequent epidemiologic investiga-

tions. The INTERHEART study was a recent global

case-control study that enrolled 27 089 patients from

52 countries and investigated the association of

various risk factors with MI occurrence. Current

smoking was associated with an increased risk of

nonfatal MI with an odds ratio (OR) of 2.95 com-

pared to nonsmokers. The relationship was dose

dependent and risk increased by 5.6% for every

cigarette smoked per day. Chewing tobacco was also

associated with an increased MI risk (OR 2.23), and

smokerswhoalso chewed tobacco exhibited agreater

than fourfold increase in risk. In young smokers

<50 years of age, tobacco use was associated with

the majority (58%) of acute infarctions [20].

Several studies have emphasized the risks of

smoking in women, a group which is relatively

resistant to the development of coronary artery

disease (CAD) prior to menopause. In one study,

MI incidence increased threefold inmen and sixfold

in women who smoked �20 cigarettes a day com-

pared to nonsmokers [21]. A recent study evaluated

the age of presentation offirstmyocardial infarction

in Norwegian patients. Male smokers presented

eight years earlier than nonsmoking counterparts,

whereas women who smoked presented an average

of 14 years earlier [22]. Whether these differences

reflect the generally lower incidence of CAD in

women or true sex-related differences in the effects

of smoking is unclear.

Smoking is unique among addictions in its ability

to confer cardiovascular risk on individuals who do

not themselves smoke but who are exposed to

tobacco through the actions of others. Second-hand

smoke is associated with a graded increase in risk

related to duration of exposure. In the INTER-

HEART Study OR for MI was 1.24 in individuals

who were least exposed (1–7 h per week) and 1.62

in peoplewhoweremost exposed (>21 h perweek).

It was estimated that exposure to second-hand

smoke for more than one hour per week accounted

for 15.4% of MIs in individuals who had never

smoked [20].

Patients with established coronary heart disease

(CHD) who continue to smoke have a higher risk of

cardiovascular mortality, recurrent MI, and sudden

cardiac death compared to nonsmokers and former

smokers. In one study, the risk of a recurrent

coronary events increased by 51% in patients who

continued to smoke after a first MI [23]. In a cohort

of 3000 CAD patients, the hazard ratio for sudden

death in patients who continue to smoke was

2.47 [24]. In a 20-year follow-up of 985 patients

following coronary by-pass surgery, persistent

Figure 17.1 Pathogenesis of cardiovascular dysfunction related to cigarette smoking
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smokers had a 75% increase in the risk of cardio-

vascular death compared with patients who stopped

smoking for at least one year. Quitters were also less

likely to undergo repeat coronary artery bypass

graft (CABG) or percutaneous coronary interven-

tion (PCI) [25]. In a study of 2000 patients who

underwent successful percutaneous coronary inter-

vention at the Mayo Clinic, a 16-year follow-up

showed that persistent smokers had a greater rela-

tive risk of death, 1.76, and of Q-wave infarction,

2.08, than nonsmokers [26].

Smoking cessation reduces mortality risk after

MI. In a meta-analysis which included 5878

patients derived from 12 studies, the risk of death

was reduced by 46% in quitters compared to

patients who continued to smoke. Only 13 patients

would have to stop smoking to prevent one unne-

cessary death [27].

17.2.3.2 Stroke

Cigarette smoking is associated with ischemic

and hemorrhagic stroke as well as subarachnoid

hemorrhage. Among the various types of stroke,

the association is strongest for subarachnoid

hemorrhage with a reported RR of 2.14. For

ischemic and hemorrhagic stroke –which constitute

the vast majority of clinical events – the risk was

increased by 31% and 37% respectively [28]. In the

Framingham database, the RR of stroke in heavy

smokers (>40 cigarettes/day)was twice that in light

smokers (<10 cigarettes/d) [29]. In a Kaiser Per-

manente Study that followed>1 million American

women of reproductive age, those who smoked and

took oral contraceptives exhibited a greater than

threefold increase in the risk of hemorrhagic

stroke [30].

Smoking cessation reduces stroke risk with the

lowest risk levels observed after five years. The risk

returns to the same level as nonsmokers in light

smokers (<20 cigarettes/d) but remains elevated in

heavy smokers (RR¼ 2.2). In the British Regional

Heart Study, risk of recurrent stroke in patients who

quit smokingwithin five years of an index event was

reduced by more than half compared to those who

continued to smoke [31].

17.2.3.3 Peripheral vascular disease

There is a strong association between smoking and

peripheral atherosclerotic vascular disease and aor-

tic aneurysm. There is a dose-response relationship

between cigarette smoking and aortic aneurysm.

The OR for development of an abdominal aortic

aneurysm (AAA) increases from 2.75 for indivi-

dualswith a 1–19 pack/year smoking history to 9.55

for thosewith>50 pack/year [32]. The risk of AAA

related mortality increases by fourfold in current

smokers and twofold in former smokers compared

to nonsmokers [28].

One of the most devastating vascular diseases

associated with smoking is Buerger’s Disease or

Thromboangitis Obliterans. This inflammatory

arteritis is a segmental vasoocclusive disease which

is not atherosclerotic and is thought to be an immu-

nologic reaction to tobacco. Buerger’s Disease

usually presents before the age of 45 with rest pain

in the extremities and often leads to gangrene and

amputations. The disease is extremely rare in non-

smokers and has an overall prevalence in smokers of

approximately 12/100 000 cases. The only treat-

ment is complete discontinuation of all tobacco

products. In patients who continue to smoke, ampu-

tations are required in nearly 50% [33].

17.2.3.4 Cor pulmonale

Cigarette smoking is the leading cause of chronic

obstructive pulmonary disease (COPD) which

affects �15 million people in the United States.

Of these, 5–7% will develop the syndrome of cor

pulmonale, a type of right-sided heart failure sec-

ondary to lung disease and pulmonary hyperten-

sion. Cor pulmonale typically presents with symp-

toms of dyspnea and signs of pulmonary disease

such as increased chest diameter and bronchos-

pasm. On physical examination, jugular venous

distention, lower extremity edema, a right paraster-

nal heave, and the pansystolic murmur of tricuspid

regurgitation are often present [34]. Patients with

cor pulmonale are prone to the development of

cardiac arrhythmias especially atrial arrhythmias

such as paroxysmal atrial tachycardia, atrial flutter,
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atrial fibrillation, and multifocal atrial tachycardia.

The five-year survival is approximately 30%.

17.2.3.5 Congenital heart defects

Congenital heart defects occur in 8–10/1000 live

births and are the most prevalent congenital birth

defects found in the United States population [35].

Smoking increases the risk of heart defects in

infants whose mothers smoke during pregnancy. In

a case-control study, smoking one month prior to

conception and during the first trimester of preg-

nancy was linked to atrial and ventricular septal

defects and right-sided obstructive abnormalities

such as pulmonic stenosis. Second-hand smoke

has not been convincingly associated with birth

defects [36].

17.2.4 Smoking cessation

Smoking cessation is a valuable, cost-effective

strategy for both primary and secondary prevention

of cardiovascular disease. In addition to direct

benefits to smokers, smoking cessation reduces

cardiovascular risk for familymembers by reducing

exposure to second-hand smoke and, in females, by

eliminating risk to unborn children. However, nico-

tine is addictive and smoking cessation is a difficult

task. To maximize results, a comprehensive beha-

vioral and pharmacological approach is required.

It is important for the clinician to take advantage

of critical life events to increase the patient’s com-

mitment to stop using tobacco. Patients are espe-

cially receptive to advice regarding smoking cessa-

tion at the time of an acute coronary event. The

concern of a pregnant woman for her unborn child

and the dangers which second-hand smoke pose to

the child after delivery can be a powerful induce-

ment to smoking cessation. The thoughtful clinician

should remain alert for other psychological open-

ings which may be operative in individual patients.

Behavioral approaches include a concerted coun-

seling effort by the physicianwith careful follow-up

preferably through a specialized smoking cessation

clinic or support group. It is important to encourage

the patient to choose a quit date and to assist him/her

through counseling and pharmacological replace-

ment therapies. Group therapy involving lectures,

interaction with other people, and role playing are

of considerable value in assisting smokers in coping

with nicotine withdrawal and adopting strategies

to prevent relapse. One year quit rates of about

20% have been reported after completion of such

programs [37,38].

17.2.5 Pharmacological approaches
to smoking cessation

Drug treatment may be used to suppress the symp-

toms of nicotine withdrawal which include anxiety,

irritability, depressedmood, and weight gain. Nico-

tine-containing gums, lozenges, nasal sprays, inha-

lers, and transdermal patches are widely available.

These agents provide 40–50% of the nicotine levels

achieved with smoking and greatly decrease with-

drawal symptoms [39]. The highest quit rates are

seen with those transdermal preparations which

deliver a high nicotine replacement dose and stable

steady state nicotine concentrations. When com-

bined with behavioral interventions, quit rates are

doubled. Studies have reported smoking cessation

rates of 12–25% over a period of 1–3 years. Full

dose therapy with the 21mg patch is recommended

for 4–6 weeks. Most studies show no additional

benefit of extending treatment beyond eight

weeks [40–42].

There have been concerns regarding the safety

of nicotine replacement therapy in CAD patients.

Nicotine in cigarettes increases myocardial

oxygen demand by increasing heart rate and

blood pressure [43]. It also causes the release of

neurotransmitters and may induce coronary vaso-

constriction [44]. Nevertheless, nicotine replace-

ment therapy has been shown to be safe in a large

number of studies in patients without [45,46]

as well as with CAD [47,48]. However, in a

retrospective study of critically ill ICU patients,

Lee et al found that nicotine replacement was

independently associated with increased morta-

lity [49]. In a larger study, though, 374 patients
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presenting with acute coronary syndrome were

randomized to receive nicotine replacement

therapy beginning during hospitalization and

followed for a one-year period. There was no

difference in mortality between treatment groups

[50]. The consensus of opinion is that nicotine

replacement therapy is safe in patients with CAD

who are not critically ill.

Other pharmacologic approaches to smoking

cessation are available. Quit rates of 25–30% have

been reported with the antidepressant bupropion

given at a dose of 150mg twice daily [51,52].

Veranicline, a partial nicotinic receptor agonist, is

the newest agent approved for smoking cessation.

In a comparative study, veranicline was more effec-

tive than bupropion or placebowhen given at a dose

of 1mg bid for 12 weeks. Using this regimen,

one study reported quit rates of 44% for veranicline

compared to 29.5% for bupropion and 17.7% for

placebo after 12weeks of therapy.After 52weeks of

follow-up, however, only 23% of participants in the

varanicline group remained abstinent compared

with 14.6% treated with bupropion and10.3% who

received placebo [52,53].

17.3 ALCOHOL

17.3.1 Pathophysiology

The effect of alcohol consumption on cardiovascu-

lar health is best explained by a J-shaped curve

(Figure 17.2). Low-to-moderate alcohol consump-

tion (1–2 drinks per day) is associated with lower

cardiovascular mortality compared to complete

abstention [54]. [A standard alcoholic drink con-

tains 0.5 ounces – approximately 11–14 g – of

alcohol, the amount found in 1.5 fl oz of spirit,

5 fl oz of wine, or 12 fl oz of beer.] Despite the

hypothesis that certain types of alcoholic beverage

(notably red wine) might be more beneficial than

others, available evidence indicates that it is the

amount of alcohol consumed and not the particular

beverage chosen that is responsible for cardiovas-

cular protective effects [55].

There are inherent differences in alcohol meta-

bolism between men and women. Women have

lower alcohol dehydogenase levels in the stomach

Figure 17.2 J Shaped curve representing the relationship between alcohol consumption and coronary heart disease. Middle

line represents the results of meta analysis. Upper and lower lines represent confidence intervals. Source: Ref. [10]
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and develop higher blood alcohol levels compared

to men after consuming identical amounts of alco-

hol [56]. The safe drinking threshold is therefore

lower in women than in men.

Higher consumption levels or binge drinking is

associated with an increased incidence of hyperten-

sion, dilated cardiomyopathy, atrial fibrillation,

stroke, and sudden cardiac death. Not surprisingly,

it is common to see high levels of alcohol consump-

tion in patients presenting with these conditions.

The prevalence of excessive alcohol consumption

in patients with dilated cardiomyopathy ranges

from 3–40% [57–59].

17.3.2 Cardiovascular risk

17.3.2.1 Coronary heart disease

Low-to-moderate alcohol consumption signifi-

cantly reduces CHD risk. There is an inverse

relationship between low-to-moderate alcohol

consumption and cardiovascular mortality in both

men and women, mostly related to lower risk of

myocardial infarction [60–62]. One study reported

RR for CHD incidence and mortality of 0.62

and 0.73 respectively for men and 0.51 and

0.55 for women who consumed 2–7 drinks per

week [63]. In patients with known CHD, mortality

is reduced by �20% with these levels of alcohol

consumption [64].

Several mechanisms may explain the cardiopro-

tective effects of alcohol. A meta-analysis evaluat-

ing the effects of alcohol on lipid parameters con-

cluded that 30 g of ethanol a day increased HDL by

4mg/dl, apolipoprotein A I by 8.8mg/dl, and

triglycerides by 5.7mg/dl. Hemostatic factors such

as fibrinogen and tissue type plasminogen activator

(tPA) were favorably affected. Based upon the

associations between these biomarkers and CHD

risk, it was estimated that 30 g of alcohol/daywould

reduce CHD risk by 25% [65].

Binge drinking and heavy drinking are associated

with adverse cardiovascular outcomes. The British

Regional Heart Study followed 7735 men for eight

years and reported a twofold increase in sudden

death risk in individuals consuming >6 drinks/

day [66]. Heavy alcohol consumption affects

cardiac electrophysiologic properties, increasing

vulnerability for potentially fatal ventricular

arrhythmias [67–69]. In patients who have sus-

tained anMI, binge drinking is also associated with

a higher risk of recurrent infarction and a doubling

of mortality [70].

17.3.2.2 Hypertension

Heavy alcohol consumption is correlated with

the development of hypertension in observational

studies. The effect is dose related and risk rises

with >3 drinks/day in both sexes and all racial

groups [71–73]. Klatsky demonstrated in his land-

mark study that subjects who consumed >3 drinks

per day had twice the prevalence of hypertension

compared to abstainers [71]. Theworldwide INTER-

SALT study reported that menwho drank 3–5 drinks

per day had systolic/diastolic blood pressure on

average 2.7/1.6mm Hg higher than nondrinkers;

men who drank �5 drinks per day had pressures of

4.6/3.0mmHg higher. For women, heavy drinkers

(�3 drinks per d) had blood pressures that were 3.9/

3.1mmHg higher than nondrinkers [74]. Multiple

mechanisms have been implicated in the pathogen-

esis of alcohol-related hypertension including sym-

pathetic stimulation, increased renal sodium sensi-

tivity, impaired endothelial function, and increased

corticosteroid levels.

In patients with hypertension, heavy alcohol

consumption may increase cardiovascular morbid-

ity and mortality by further increasing BP. Low-to-

moderate alcohol consumption, however, decreases

MI risk and mortality in hypertensive men [55,75].

Heavy drinkers with hypertension should be

advised to decrease alcohol intake to<3 drinks per

day. In alcoholics, abstinence clearly reduces

BP [76]. In one study involving 42 alcoholic men

consuming >100 g/day of alcohol, one month of

abstinence led to a reduction of 7.2mm Hg for

24-hour systolic BP and 6.6mm Hg for diastolic

BP [77]. However, as noted earlier, moderate alco-

hol consumption is beneficial in hypertensive

patients and the decision to recommend complete

abstention should be individualized.
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17.3.2.3 Stroke

The relationship of alcohol consumption and stroke

is complex. It varies with geographic location and

the prevalent type of stroke seen in different ethnic

populations. In the United States and most Western

countries, ischemic stroke outnumbers hemorrha-

gic stroke by 4 : 1. In these regions, light-to-mod-

erate alcohol consumption up to two drinks per day

leads to a decrease in both total and ischemic

stroke [78]. In contrast, in countries like Japan

where hemorrhagic stroke is much more common,

even moderate drinking is associated with a higher

stroke incidence [79].

Hemorrhagic stroke exhibits a linear relationship

to alcohol consumption. Several pathophysiologic

mechanisms have been proposed. As noted earlier,

alcohol reduces fibrinogen and increases t-PA levels

and can also impair platelet function. Alcoholic

liver disease can lead to reduced production of

clotting factors. Increasing amounts of alcohol are

also associated with fibrinoid necrosis of cerebral

vessels resulting in microaneurysms, a common

source of intracerebral bleeding [80]. Heavy alco-

hol intake is associated with an increase in all types

of stroke. In a largemeta-analysis, a RR of 1.64 was

observed for total stroke, 1.69 for ischemic stroke,

and 2.18 for hemorrhagic stroke in patients con-

suming >60 g/d [78].

17.3.2.4 Cardiomyopathy

Alcohol, when consumed in large amounts on a

chronic basis causes cardiomyopathy. Alcohol and

its metabolite, acetaldehyde, have direct myocar-

dial depressant effects in animal models and in

man [81,82]. These effects are both acute and

chronic. Acute cellular changes include dilation of

the sarcoplasmic reticulum of cardiomyocytes.

Chronically, myofibrillar degeneration, mitochon-

drial swelling and cellular edema are seen. There is

altered calcium flux across the sarcoplasmic reti-

culum, decreased protein synthesis, and alteration

in myocardial energy stores [83]. Nutritional defi-

ciencies seen in alcoholics – particularly thiamine

deficiency (beriberi) – can also lead to heart failure.

Unlike alcoholic cardiomyopathy, heart failure

associated with beriberi is a high output state

induced by widespread vasodilation.

Patients with heavy chronic alcohol consumption

are more likely to exhibit reduced ejection fraction,

histological changes of cardiomyopathy, higher left

ventricular mass, and symptomatic heart failure.

One third of patients entering a rehabilitation pro-

gram after consuming a mean of 243 g of alcohol

per day for 16 years had an LVEF <55% [83].

Another study noted an 18% prevalence of subcli-

nical LV dysfunction in 162 alcoholics entering a

rehab program [84]. Conversely, low-to-moderate

alcohol consumption protects against the develop-

ment of heart failure [85,86]. The hazard ratio for

heart failure among men consuming 8–14 drinks

per week was 0.41 compared with those who con-

sumed<1 drink per week in the FraminghamHeart

Study [87].

In patients with ischemic cardiomyopathy, data

from Studies Of Left Ventricular Dysfunction

(SOLVD) showed that light-to-moderate drinking

reduced both overall mortality andmortality related

tomyocardial infarction. This effect was not seen in

patients with nonischemic cardiomyopathy [88].

However, continued alcohol use in large amounts

reduces survival in patients with alcoholic cardio-

myopathy (Figure 17.3). Abstinence leads to

improvement in ejection fraction over a period of

several months with a mean increase from 29% to

36% in one study [89]. In general, treatment of

alcoholic cardiomyopathy should follow the same

principles as other dilated cardiomyopathies. In

patients who continue to drink, thiamine supple-

mentation is indicated. Abstinence from alcohol is

the cornerstone of treatment.

17.3.2.5 Arrhythmias

Binge drinking is associated with acute cardiac

arrhythmias, a phenomenon which has been termed

the holiday heart syndrome. This was defined as a

cardiac rhythm and/or conduction disturbance,

most commonly a supraventricular tachyarrhyth-

mia, associated with acute ingestion of large quan-

tities of alcohol in a person without other evidence
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of heart disease. Ettinger, who first described holi-

day heart syndrome, reported 32 cases of supraven-

tricular and ventricular arrhythmias seen after binge

drinking. The most common arrhythmia was atrial

fibrillation [90]. Compared to patients who experi-

ence arrhythmias in the absence of alcohol con-

sumption, ECGs performed after acute alcohol

consumption may demonstrate prolongation of the

PR, QRS, and QT intervals. These findings can be

used as helpful clues in making a diagnosis of

alcohol-related arrhythmias.

17.3.2.6 Congenital heart defects

In most but not all studies, maternal alcohol con-

sumption during pregnancy has been linked to

conotruncal defects such as transposition of great

arteries and other outflow tract defects in the

fetus [91,92]. Ingestion of more than one drink per

week has been shown to result in a nearly twofold

increase in these defects [93]. The weight of the

evidence dictates that alcohol intake during preg-

nancy should be completely avoided.

17.3.3 Treating patients with alcohol
addiction and cardiovascular
disease

Once patients with problem drinking patterns and/

or alcohol dependence are identified, efforts should

be made to reduce alcohol intake. The approach to

treatment in patients with cardiovascular diseases is

more complex because of the beneficial effect of

moderate drinking. Patients who are not alcohol

addicted but demonstrate high risk drinking pat-

terns should be advised to decrease their consump-

tion. If possible, light-to-moderate drinking can be

maintained.Once alcohol dependence develops, the

amount of alcohol consumed far exceeds the level

of any health benefit and alcohol becomes a cardi-

ovascular risk factor. It is, therefore, important to

recommend abstinence. Both behavioral and phar-

macological approaches should be employed. None

of the pharmacological agents used to treat alcohol

addiction, including naltrexone, acamprosate or

nalmafene, have adverse cardiovascular effects.

These agents can be used safely in patients with

any cardiovascular condition.

Figure 17.3 Seven year transplant free survival in patients with idiopathic dilated cardiomyopathy. Numbers below X axis

indicate the patients at risk at each time. Source: Ref. [89]
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17.4 COCAINE

17.4.1 Pathophysiology

Cocaine is derived from coca leaves and has

been used by the Indians of South America for

medicinal purposes since ancient times. Coca

leaves are still chewed in the Andes as a remedy

for mountain sickness. When ingested in this

fashion, coca suppresses fatigue and hunger and

increases energy and endurance. The beneficial

effects of coca were reluctantly acknowledged by

the Spanish who conquered the Inca Empire in

the sixteenth century. They initially banned coca,

but soon discovered that the natives could barely

work the fields and gold mines without it; later it

was distributed to the workers three or four times

daily. Although physiologic studies are lacking,

this history suggests that low dose cocaine (about a

ton of coca leaves are required to make a kilogram

of cocaine) may have salutary cardiovascular

effects.

Although reliable figures are difficult to obtain, a

national household survey conducted in the United

States in 2002 and 2003 found that 14.4% of adults

(aged 12 years or older) reported lifetime experi-

ence of cocaine use. Use within the past 12 months

was reported by 2.5%. Among males age 18–25

years, the lifetime prevalence of cocaine use was

18.1% and recent use was reported in 8.4% [94].

The higher rate of cocaine use in young men

accounts, in large measure, for the demographics

of many of the cocaine-induced cardiovascular

disorders discussed below.

Most of the toxicity associated with cocaine is

acute and cardiovascular complaints are the most

frequent cause for emergency room (ER) visits in

cocaine abusers [95]. In urban medical centers,

5–10% of ER visits are related to cardiovascular

complications of cocaine [96]. In the acute setting,

cocaine is associated with myocardial ischemia and

infarction, cardiac arrhythmias, uncontrolledhyper-

tension, stroke, and aortic dissection. In a study of

359 patients presenting to suburban emergency

departments with chest pain, 17% tested positive

for cocaine [97]. A survey from Dallas noted a 13%

prevalence of cocaine use as determined by urine

screening among ER patients with diastolic

BP �120mm Hg [98]. In 248 young Americans

between the ages of 15 and 44 who developed a

stroke, there was a 27% prevalence of cocaine

addiction among African Americans and 38%

among Caucasians [99]. A review of 38 cases of

acute aortic dissection presenting over a 20-year

period to an inner city hospital in San Francisco

revealed that 14 (37%)were associatedwith cocaine

use [100]. These high figuresmay reflect the largely

inner city populations from which they are derived,

andmaynot be representative of the general popula-

tion. Nevertheless, physicians should include

cocaine toxicity in thedifferential diagnosis of acute

cardiovascular conditions, particularly in younger

individuals.

17.4.2 Pharmacology

The primary pharmacologic effect of cocaine and

its active metabolite, norcocaine, is to inhibit

the synaptic reuptake of norepinephrine by sym-

pathetic neurons. Reuptake of dopamine and

serotonin by dopaminergic and serotonergic

nerve endings is also inhibited. The result is

enhancement of sympathetic stimulation and acti-

vation of both alpha- and beta-adrenergic recep-

tors [101]. This leads to an acute increase in HR

of 17� 16 beats per minute and mean BP of

8� 7mm Hg [102]. Myocardial contractility and

cardiac output are also augmented. These effects

increase myocardial oxygen demand. Cocaine

also increases the release of endothelin [103], a

powerful vasoconstrictor, and decreases the

release of nitric oxide, a powerful vasodilator.

These latter effects contribute to the vasospasm

induced by cocaine in different vascular beds and

to its hypertensive effects [104]. There are some

animal and human data to suggest that cocaine

may also promote progression of atherosclerosis,

presumably as a result of sympathetic activa-

tion [105]. Figure 17.4.
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17.4.3 Cardiovascular risk

17.4.3.1 Coronary heart disease

Acute myocardial ischemia and infarction are the

mostcommonadversecardiovascularconsequences

of cocaine. In cocaine users presenting to the ER

with chest pain, the incidence of MI has been found

to be 0.7–8% [107–109]. In one study, the estimated

risk ofmyocardial infarctionwas increased24 times

over baseline in the 60 minutes following cocaine

self-administration [110]. The timing of MI after

cocaine use varies fromminutes to four days, and its

occurrence does not appear to be dose related [111].

Themajority ofMIs in cocaine users is non-Qwave

(68%), but Q-wave infarctions are also seen [112].

Most patients who develop cocaine-inducedMI are

young, non-Cauacasian cigarette smokers with no

previous history of CAD [110,112]. In a study

involving younger patients (18–45years)with acute

myocardial infarction, fully 25% were associated

with use of cocaine [113].

There are several mechanisms by which cocaine

contributes to the development ofmyocardial ische-

mia and infarction. Mismatch between myocardial

oxygen supply and demand may be important,

particularly in patients with pre-existing coronary

atherosclerosis. Coronary thrombosis may be pre-

cipitated by activation of platelets and the coagula-

tion cascade. A critical pathophysiologic mechan-

ism appears to be coronary vasospasm mediated by

alpha-adrenergic receptor stimulation. In studies

performed in the cardiac catheterization laboratory,

coronary artery diameter decreases significantly in

diseased as well as nondiseased segments in

response to cocaine administration [114,115].

Patients presenting with cocaine-induced chest

pain have an abnormal ECG in 56–84% of cases.

ECGabnormalities includeST segment elevation, ST

segment depression, increased QRS voltage [116],

Figure 17.4 Selected acute and chronic effects of cocaine on the heart. Source: Ref. [106]
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and a Brugada-like pattern consisting of right bundle

branch block with ST-segment elevation in leads V1

through V3 [117]. These abnormalities include nor-

mal variants and other ECG findings often seen in

young individuals, such as early repolarization syn-

drome and left ventricular hypertrophy. Particularly

confusing is the early repolarization pattern consist-

ing of concave upward ST elevation (Figure 17.5).

Patients with this finding may present with atypical

chest pain and ST elevation in the absence of myo-

cardial ischemia or infarction. Coronary vasospasm

may also result in ST segment elevation, reflecting

transient transmural ischemia without infarction.

Overall, the diagnostic sensitivity/specificity of the

ECG for detecting a true MI |are only 36% and 90%,

respectively [108]. Cardiac biomarkers, especially

troponins, are more specific for the diagnosis of MI

in cocaine users. Troponin measurement is preferred

over creatinine kinase (CPK-MB) that can be ele-

vated even in the absence of MI from factors such as

muscle injury and rhabdomyolysis [118]. In cases of

diagnostic uncertainty, echocardiography may be

useful in detecting new cardiac wall motion abnorm-

alities resulting from ischemia.

17.4.3.2 Clinical management

Because it influences treatment, it is important to

make the association between cocaine use and

myocardial ischemia/infarction in individual

patients. Intravenous benzodiazepines should be

administered early as they have beneficial effects

on cardiac hemodynamics and on the neuropsychia-

tric manifestations of cocaine addiction [119].

Beta-blockers are contraindicated in acute coronary

syndromes related to cocaine use, including acute

myocardial infarction. In experimental animal

models, beta-blockers decrease coronary blood

flow and increase seizure activity and mortality in

the setting of cocaine administration, related in part

to unopposed alpha-adrenergic stimulation [120].

Propranolol, esmolol and labetalol have all been

shown to increase either coronary vasoconstriction

or BP in the presence of cocaine. Labetalol, despite

its alpha-blocking properties, does not reduce cor-

onary vasospasm induced by cocaine [121–125].

Non-dihydropyridine calcium channel blockers

(verapamil and diltiazem) reduce HR and relieve

coronary spasm [126]. These agents may be used in

this setting but should be avoided in patients with

LV dysfunction or hypotension. Nitroglycerin is

also useful in treating coronary vasospasm.

Revascularization should be considered in

patients with acute myocardial infarction related

to cocaine. Because a significant fraction of cocaine

users with ST elevation do not have an acute

infarction, thrombolytics should generally be

avoided. Another reason to avoid thrombolytics is

the increased risk of intracranial bleeding seen in

Figure 17.5 Twelve lead electrocardiogram showing early repolarization pattern on the left and inferior wall ST elevation

myocardial infarction on the right. Note the subtle concave ST elevation on the left compared to marked ST elevation

accompanied by reciprocal ST depressions (dashed arrows) on the right
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these patients [127,128]. The preferred method of

revascularization is percutaneous coronary inter-

vention [129–131]. In cases where transmural MI is

suspected due to clinical presentation, ECG, and/or

troponin elevation, early catheterization is indi-

cated to verify the diagnosis and restore blood flow

to the infarct-related artery if coronary occlusion is

present.

The immediate prognosis in patients with

cocaine-associated MI is favorable. Hospital mor-

tality is quite low; this is generally attributed to the

younger age of these patients. Once the acute phase

is over, cocaine cessation should be a primary focus

of management. The outlook in patients who stop

using cocaine is good and the incidence of recurrent

coronary events or death is low [112,132]. Un-

fortunately, a majority of patients with cocaine-

associated ischemia or infarction continue tomisuse

cocaine. In one study, 60% of patients presenting

with cocaine-induced chest pain reported continued

use [133]. It is, therefore, not surprising that many

patients with cocaine-induced MI have another

ischemic event; one small study reported an inci-

dence of 58% [111].

17.4.3.3 Hypertension

Cocaine causes acute hypertension predominantly

through its adrenergic effects; there is no associa-

tion with chronic hypertension [134]. True hyper-

tensive emergencies imply the presence of end

organ dysfunction, such as myocardial ischemia or

a dissecting aortic aneurysm, andmandate immedi-

ate and aggressive BP reduction. Hypertensive

urgencies inwhich BP ismarkedly elevatedwithout

evidence of acute organ dysfunction may be treated

in a more relaxed manner keeping in mind that the

BP elevation associated with cocaine use is usually

transient. A major goal should be sedation with

drugs such as benzodiazepines, which usually helps

to control BP in this setting. If drug treatment is still

needed after benzodiazepine use, calcium antago-

nists, nitroglycerin, or alpha-blockers such as phen-

tolamine should be used. Nicardipine is a dihydro-

pyridine calcium channel blocker available for

intravenous administration. This agent can be used

to rapidly reduce BP in hypertensive emergencies

related to cocaine. In patients with myocardial

ischemia or infarction, non-dihydropyridine cal-

cium blockers which reduce HR are preferred.

Beta-blockers including labetalol should be

avoided [124,135,136].

17.4.3.4 Stroke

Cocaine is a major cause of stroke, especially in

young people. The risk of stroke is 14 times higher

in a cocaine user compared to an age-matched

nonuser [137]. Many cocaine users have additional

risk factors for stroke, including tobacco use

and heavy alcohol intake. The incidence of

hemorrhagic stroke is higher than ischemic

stroke in most studies [138]. Cerebral artery aneur-

ysms are commonly seen when autopsies are per-

formed in patients dying of cocaine-associated

stroke [138,139]. The precise mechanism of stroke

is unclear, but clearly cocaine can cause transient

BP elevation and rupture of pre-existent aneurysms.

Cocaine may also induce cerebral vasospasm,

thrombus formation, and vasculitis, all of which

may precipitate an ischemic stroke [140].

Management of cocaine-associated stroke uses

the general principles of stroke management.

Dihydropyridine calcium channel blockers have

shown promise in the management of cerebral

artery vasospasm associated with cocaine

use [141]. Caution should be exercised before

using thrombolytics in these patients due to the

higher risk of intracranial bleeding and the fact that

these patients may have cerebral artery vasospasm

rather than thrombosis as the etiology of ischemic

stroke [142]. Long term use of antiplatelet agents

after an acute event may risk bleeding complica-

tions in patients who continue high risk behaviors.

Every effort should be made to encourage cessa-

tion of cocaine use.

17.4.3.5 Cardiomyopathy

Chronic cocaine use has been associated with the

development of a diffuse cardiomyopathy charac-
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terized by systolic ventricular dysfunction. In a

study evaluating the frequency of asymptomatic

left ventricular dysfunction in chronic cocaine

users, the prevalence was 7% [84]. The number of

patients who develop signs and symptoms of heart

failure is considerably less. The proposed mechan-

isms for cocaine-induced cardiomyopathy include

direct toxicity to cardiac muscle cells similar to that

seen secondary to catecholamines in patients with

pheochromocytoma. Repeated exposure to high

catecholamine levels results in intracellular cal-

cium overload and contraction band necrosis on

histopathological specimens [143,144]. Another

mechanism by which cocaine produces LV dys-

function is via the development of autoimmune

myocarditis [145]. Myocarditis has been observed

in autopsy specimens obtained from up to 30% of

patients dying from cocaine toxicity [146,147].

Myocardial dysfunction may also result from

cocaine-induced MI.

Management of asymptomatic LV dysfunction

and overt heart failure involves complete abstinence

from cocaine. Reversal of cardiomyopathy has been

shown to occur with this approach although the

exact frequency is unknown [148]. Although

chronic beta-blocker therapy is indicated in most

patients with dilated cardiomyopathy, these agents

should be used with caution if continued cocaine

use is suspected. When a beta-blocker is used, the

vasodilating beta-blocker carvedilol is preferred.

17.4.3.6 Arrhythmias

Cocaine may precipitate supraventricular and ven-

tricular arrhythmias as well as sudden cardiac

death [95,101,149]. Occasionally, bradyarrhyth-

mias are seen [150]. Multiple mechanisms have

been implicated. As discussed above, cocaine can

induce coronary ischemia/infarction and can also

cause reperfusion arrhythmias as a consequence of

transient coronary occlusion due to vasospasm. Its

catecholinergic and vagolytic effects can trigger

cardiac arrhythmias. In addition, cocaine has

sodium channel blocking properties and can pro-

long the action potential, widen the QRS, and

increase the QT interval. These changes predispose

to the development of potentially fatal ventricular

arrhythmias [95].

Management of cocaine-induced arrhythmias

involves correcting any underlying cause, such

as metabolic acidosis or myocardial ischemia/

infarction. Type 1A antiarrhythmic drugs, such as

quinidine, disopyramide and procainamide, should

be avoided due to their QT and QRS prolonging

effects. Sodium bicarbonate and lidocaine have

been shown to be effective for the treatment of

ventricular tachycardia and fibrillation [151,152].

Temporary pacing should be undertaken for symp-

tomatic bradyarrhythmias.

17.4.3.7 Aortic dissection

Aortic dissection should be considered as a cause of

chest pain in any patient presenting with cocaine

use. The incidence of cocaine-associated dissection

varies from 1 to 37% of all cases of aortic dissection

and depends upon the prevalence of cocaine use in

the population studied [100,153]. Acute BP eleva-

tion mandates aggressive management as a prelude

to emergency corrective surgery. The use of labe-

talol is controversial and is best avoided, particu-

larly if there is evidence of myocardial ischemia.

Intravenous calcium channel blockers, preferably

non-dihydropyridines which reduce HR, BP and

contractility or IV nitroglycerin, would appear to be

agents of choice in this setting [154]. However,

controlled studies are lacking.

17.4.3.8 Congenital heart disease

Cocaine use during pregnancy has been linked to

congenital heart defects including atrial septal

defect, ventricular septal defect, hypoplastic left

or right heart syndromes, absent ventricle, coarcta-

tion of aorta, aortic valve prolapse, patent ductus

arteriosus, and pulmonary stenosis. Cocaine use

has also been related to the occurrence of fetal

arrhythmias [154,155]. Even patients not com-

mitted to permanent cessation of cocaine should

be strongly counseled to avoid exposure to the fetus

in utero.
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17.5 AMPHETAMINES

17.5.1 Pathophysiology

Amphetamines are the most widely used stimulant

drugs in the United States and the most frequently

abused drugs worldwide other than marijuana.

They share many characteristics with cocaine.

Like cocaine, they are sympathomimetic agents

and are responsible for acute cardiovascular events,

including myocardial ischemia/infarction, stroke,

acute hypertension, and cardiac arrhythmias.

In studies of methamphetamine-related fatalities in

Australia and the United States, autopsies reveal

a high prevalence of coronary atherosclerosis,

cardiac enlargement, intracranial and subarachnoid

hemorrhage [156,157]. Chronic exposure may lead

to cardiomyopathy.Amphetamine use has also been

identified as a risk factor for idiopathic pulmonary

hypertension. In one series of subjects with

this diagnosis, 27% had used amphetamine or

methamphetamine, alone or in combination with

cocaine [158].

17.5.2 Pharmacology

Amphetamines are synthetic amines that act as

indirect neurotransmitters. Methamphetamine can

be administered via several routes, including oral,

intravenous, intramuscular, pulmonary, nasal, rec-

tal and vaginal. Once in the blood stream, it is

incorporated into the cytoplasmic vesicles that

normally contain the neurotransmitters epinephr-

ine, norepinephrine, dopamine, and serotonin.

As a result, these neurotransmitters are displaced

into the neuronal synapses where they activate

post-synaptic receptors. The result is adrenergic,

dopaminergic, and serotonergic stimulation.

Methamphetamine also blocks the reuptake of these

neurotransmitters. The only pathway through

which they can then be destroyed involves the

slow degradation pathway, catechol-o-methyl

transferase. This explains the relatively sustained

effects of methamphetamine following a single

dose [159].

17.5.3 Cardiovascular risk

17.5.3.1 Acute effects

Adrenergic stimulation produced by amphetamines

leads to acute elevation in BP and HR [160] and

may precipitate cardiac arrhythmias [161]. When

taken in large doses, methamphetamine can pro-

duce hypotension and acute cardiovascular col-

lapse. The pathogenesis of this syndrome is com-

plex and includes depletion of neurotransmitters,

metabolic acidosis, and dehydration. Management

of acute cardiovascular collapse requires general

cardiopulmonary support, fluid resuscitation, cor-

rection of metabolic acidosis, and the use of intra-

venous norepinephrine for hemodynamic support.

17.5.3.2 Coronary heart disease

Myocardial ischemia and infarction can occur from

acute or chronic use of amphetamines [162,163]. In

a small study of 33 patients presenting to the ER

with chest pain after methamphetamine use, an

acute coronary syndrome was diagnosed in nine

(25%) [164]. Most were in the fourth decade of life.

The pathogenesis appears to be similar to that of

cocaine-induced ischemia although far fewer stu-

dies have been reported. Patient management

should follow the treatment guidelines discussed

in the cocaine section.

17.5.3.3 Cardiomyopathy

Amphetamine-induced cardiomyopathy has been

reported in the literature [165]. A case-control study

of patients <45 years of age concluded that

methamphetamine increased the risk of cardiomyo-

pathy by a factor of 3.7 compared to nonusers [166].

The pathogenesis of cardiomyopathy is attributed to

the hyperadrenergic state induced by ampheta-

mines. Urinary testing for amphetamines should

be considered in younger patients presenting with

otherwise unexplained cardiomyopathy.
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17.5.3.4 Pulmonary hypertension

Amphetamine use has been associated with idio-

pathic pulmonary hypertension (PAH) through a

number of case reports [167]. More recently, a

retrospective review looking at patients with idio-

pathic PAH found that these patients were 10 times

more likely to have used amphetamines alone or in

combination with cocaine compared to patients

with other risk factor for PAH [158]. The proposed

pathophysiology invokes vasospastic and growth

modulating effects of norepinephrine and serotonin

on smooth muscle cells, the receptors for which are

found in the pulmonary vasculature.

17.5.3.5 Miscellaneous

There are reports of aortic dissection, berry aneur-

ysm rupture, and sudden cardiac death associated

with amphetamine use [168]. In a series of 413

deaths related to methamphetamine use in San

Francisco, there were 10 cases of subarachnoid or

intracranial hemorrhage found at autopsy [157]. It is

estimated that themortality rate is four times higher

in amphetamine users compared to the general

population and is comparable to that of alcoholics

and heroin addicts [169].

17.6 PHENCYCLIDINE (PCP)

Phencyclidine is a commonly misused stimulant

and hallucinogen thatwas developed in the 1950s as

an anesthetic. It is cheaply and easily synthesized in

home laboratories and is available on the street by

the names of “Angel dust,” “Super Weed,” and

“Peace pill.” It can be administered intravenously,

orally or through inhalation.

17.6.1 Pharmacology

PCP has multiple pharmacologic effects. It inhibits

norepinephrine, dopamine, and serotonin reuptake,

and hence produces adrenergic stimulation. It acts

as an antagonist of N methyl D aspartate (NMDA)

complex receptor and inhibits the release of exci-

tatory neurotransmitters. It also acts on the opiate

receptors.

17.6.2 Cardiac risk

Through its adrenergic effects PCP causes acute

tachycardia and hypertension. Blood pressure

becomes elevated in >50% of the patients who

take the drug and usually resolves in 4–24

hours [170]. Subarachnoid hemorrhage has also

been reported and should be suspected in patients

presenting with neurological deficits and sustained

hypertension. The incidence of sudden death has

been reported to be 0.3% [170]. Themanagement of

tachycardia and hypertension are similar to cocaine.

17.7 MARIJUANA

Marijuana is the most commonly misused drug in

United States. It is derived from the hemp plant,

cannabis. Marijuana has been used in religious

ceremonies on the Indian subcontinent since anti-

quity. It has been used for its medicinal value as an

anesthetic, analgesic, antiemetic and as an appetite

stimulant for centuries by the Chinese, Egyptians,

Muslims, and Indians. A synthetic cannabinoid,

dronabinol, is currently approved in the United

States for the treatment of nausea and vomiting

associated with cancer chemotherapy and to coun-

teract weight loss in AIDS patients.

17.7.1 Pharmacology

The primary active ingredient of cannabis is tetra-

hydrocannabinol (THC), which acts on various
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pharmacologic pathways. It stimulates endogenous

cannabinoid receptors in the CNS that are involved

in regulation of mood, appetite, cognition, memory,

and pain perception. It also affects the immune

system. When given acutely, the cardiovascular

effects of THC include increased heart rate, blood

pressure, cardiac output, and myocardial oxygen

demand. It also facilitates AV nodal conduction.

THC reduces vascular resistance and may occa-

sionally cause orthostatic hypotension.

17.7.2 Cardiovascular risk

Case reports have described the occurrence of

myocardial infarction after marijuana use. In a

study that evaluated 124 patients presenting with

an MI who had recently used marijuana, the risk

of MI within an hour of consumption was esti-

mated to be increased fivefold [171]. In one study

of 1913 adults who presented with an MI, the

calculated hazard ratio for mortality in weekly

marijuana users was 4.2 compared to nonusers.

This study suggested that marijuana might wor-

sen outcomes following myocardial infarc-

tion [172]. Marijuana use has also been linked

to atrial fibrillation and ventricular tachycardia in

isolated case reports. The fragmentary evidence

of cardiovascular toxicity despite widespread use

in the population suggests, however, that any

cardiovascular risks associated with marijuana

are minimal.

17.8 OPIATES

Although opiates occupy an important place in the

study of addiction, their cardiovascular effects are

few. The onlymajor cardiovascular complication of

long-term opiate use is infective endocarditis in IV

heroin users. This complication is discussed in the

following section.

17.9 INFECTIVE ENDOCARDITIS

Infective endocarditis (IE) is a life-threatening

complication of IV drug addiction, regardless

of the drug administered. Whenever a drug is

introduced into the bloodstream via the intrave-

nous route, bacteremia may result. Depending

upon the virulence of the organism and the

susceptibility of the host, valvular structures may

become infected. The result is bacteremia

accompanied by variable destruction of valvular

structures, heart failure, and systemic or pulmo-

nary embolization. Infective endocarditis may be

fatal despite aggressive medical and surgical

therapies.

The incidence of IE in IV drug abusers is variably

estimated at 1–20 per 10 000 injection drug users/

year. Individuals with pre-existent congenital or

acquired valvular abnormalities are at considerably

higher risk. Infective endocarditis is responsible for

5–8% of hospital admissions among injection drug

users [173]. A male-to-female ratio between 2 : 1

and 5 : 1 has been reported, and patients tend to be

younger than IE patients who are not drug abu-

sers [174,175]. Cocaine use and HIV infection are

independent risk factors for the development of

IE [176,177].

The risk of endocarditis is attributed to the non-

sterile techniques frequently employed by drug

addicts and recreational drug users. Trauma to the

tricuspid valve and valvular endothelium from par-

ticulate matter found in injected material has also

been implicated as a pathophysiologic mechan-

ism [178]. IV drug addicts exhibit higher rates of

nasal colonization with S. aureus, and this virulent

organism is themost common infectious agent seen.

The incidence of methicillin-resistant S. aureus is

also higher in this population. Streptococcus and

enterococcus are the other two common organisms

found in these patients. Gram negative rod infec-

tions with pseudomonas and serratia are also

seen when nonsterile water is used for injections.
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Polymicrobial and fungal infections, though

uncommon, are also reported [174].

Right-sided valves are affected much more

commonly in IV drug users compared to nondrug

users, and tricuspid endocarditis is classic. Overall,

left-sided valvular involvement is more frequent,

however. In a series from Cook County Hospital,

right-sided (predominantly tricuspid valve) invol-

vement was seen in 34% of patients and left-sided

involvement in 46% (mitral valve 32%, aortic

19%); infection of multiple valves occurred in

13% [175].

Fever is the most common initial complaint, and

IE should be consideredwhenever an IVdrug addict

presents to the ERwith fever.Most patients develop

acute as opposed to subacute endocarditis and do

not exhibit classic signs, such as splinter hemor-

rhages, Osler’s nodes, Janeway lesions, splenome-

galy, and so on. Septic pulmonary emboli from

right-sided vegetations are common and patients

may present with chest pain and/or hemoptysis.

Multiple blood cultures should be obtained and, if

positive, transthoracic and/or transesophageal

echocardiography performed to visualize vegeta-

tions, evaluate valvular function, and establish a

definitive diagnosis. Culture-negative endocarditis

is occasionally seen. The modified Duke Criteria

(Table 17.1) may be helpful in establishing the

diagnosis.

Mortality from IE in IV drug users ranges from

7 to 12% in various series [174,175,180]. Left-

sided involvement portends a worse prognosis. P.

aeruginosa infection has a poor prognosis and is

associated with mortality of approximately 30%.

Outcome is also dependent on vegetation size.

Vegetations <1 cm are associated with a better

prognosis in terms of cure and survival compared

to larger vegetations [180].

Treatment is based on the microbiological sen-

sitivity of organisms. Combinations of IVantibio-

tics are generally required for 4–6 weeks. Very

rarely, patients with uncomplicated tricuspid valve

endocarditis in whom IV antibiotic treatment is

impossible for psychosocial reasons may be given

oral therapy with agents to which the microorgan-

ism is sensitive. Close outpatient follow-up is

required. Indications for surgery are similar to

Table 17.1 Modified Duke Criteria for diagnosis of

infective endocarditis (IE)

Definite IE

Pathological Criteria

.Microorganism: demonstrated by culture or histology in

a vegetation or in a vegetation that has embolized or in an

intracardiac abscess
. Pathologic lesions: vegetation or intracardiac abscess

confirmed by histology showing active endocarditis

Clinical criteria

. 2 major criteria or 1 major and 3 minor criteria or 5

minor criteria

Possible IE

1 major criterion and 1 minor criterion or 3 minor criteria

Rejected IE

. Firm alternate diagnosis formanifestations of endocarditis

. Resolution of manifestations of IE, with antibiotic

therapy for �4 d
.No pathologic evidence of IE at surgery or autopsy after

antibiotic therapy for �4 days
. Does not meet criteria for possible IE, as above

Major criteria

1. Positive blood cultures for IE:

.Typical microorganism for infective endocarditis from 2

separate blood cultures (Strep viridans, S. bovis, S.

aureus, enterococcus, HACEK group)
. Persistently positive blood culture, defined as recovery

of a microorganism consistent with IE from: blood

cultures drawn >12 h apart OR all of 3 or a majority of

�4 separate blood cultures, with first and last drawn at

least one hour apart
. Single positive blood culture for Coxiella burnetii or

antiphase I IgG antibody titer >1 : 800

2. Evidence of endocardial involvement:

. Positive echocardiogram for IE (Oscillating intracardiac

mass on valve or supporting structures, or in the path of

regurgitant jets, or on implanted material, in the absence

of an alternative anatomic explanation or abscess or new

partial dehiscence of prosthetic valve
. New valvular regurgitation

Minor criteria

1. Fever: 38.0 �C (100.4 �F)
2. Immunologic phenomena: glomerulonephritis, Osler’s

nodes, Roth spots, RF

3. Vascular phenomena: major arterial or pulmonary

emboli, mycotic aneurysm, intracranial hemorrhage,

conjunctival hemorrhages, Janeway lesions

4.Microbiologic evidence: Positive culture but not meeting

major criterion or serologic evidence of active infection

with organism consistent with IE

5. Predisposing heart condition or intravenous drug use

Modified from Ref. [179] and up to Date Online.
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other cases of IE and include persistent infection,

heart failure, and recurrent embolization. Every

effort should be made to discourage future IV drug

addiction. Patients who survive but continue to use

IV drugs have recurrence rates as high as

20–40% [181].

17.10 CONCLUSIONS

Addictive drugs vary greatly in their cardiovascular

toxicity. Opiates and marijuana pose little cardio-

vascular risk. Alcohol is protective at low-to-mod-

erate consumption rates but leads to strokes, hyper-

tension, and cardiomyopathy with exaggerated

exposure. Cocaine may have a beneficial effect at

very low dosage when chewed in the Andes but

poses major risks of myocardial infarction, stroke,

cardiomyopathy, and sudden death when taken in

the high dose preparations sold illegally around the

world. Tobacco is harmful at almost any dose

regardless of the route of administration. Intrave-

nous drug use carries with it a risk of infective

endocarditis irrespective of the administered agent.

Prevention and treatment of cardiovascular dis-

ease may be directly affected by the presence of

addiction. Thus, calcium antagonists rather than

beta-blockers should be used to treat myocardial

ischemia in cocaine users. The use of anticoagu-

lants should be approached with caution in alco-

holics at increased risk of trauma. Providing a

source of sterile needles to an intravenous drug

addict may constitute the most important available

avenue for cardiovascular protection despite an

understandable reluctance of physicians to facili-

tate or enable self-destructive behavior. Achieving

cessation of drug use may be directly life saving.

The role of the physician in treating addicted

individuals is complex and rarely straightforward.

Clearly, it is important to provide accurate informa-

tion regarding the risks associated with addictive

behavior, and to recommend a realistic course of

action designed to protect the individual from harm.

Frequently, however, individuals are painfully

aware of the dangers associated with their actions

but remain unwilling or unable to modify them.

Attachment to immediate enjoyment despite future

risk is a characteristic common tomuchofmankind.

Addiction to drugs and alcohol is an ancient phe-

nomenon and will, no doubt, remain a prominent

feature of human behavior. In circumstances in

which addiction is ongoing despite medical advice,

the physician’s responsibility is to use evidence-

based approaches to manage the consequences of

addiction. In addition, the physician should remain

alert to psychological openings which may aid the

patient in developing the extremely high level of

motivation required to make fundamental lifestyle

changes.
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Alcohol use and diseases of the eye
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18.1 INTRODUCTION

Alcoholhasbeenwidely consumed through theages

because of its perceived benefits as a social lubricant

and for relaxation. Although alcohol has long been

recognized to be causally associated with a number

of medical conditions, such as liver cirrhosis, pan-

creatitis, and cardiomyopathy, it is unclear whether

alcoholplaysasignificant role ineyediseases. In this

chapter, relevant epidemiologic and clinical studies

arereviewedtosynthesizetheempiricalevidencefor

the relations between alcohol use and eye diseases.

18.2 OCULAR PROBLEMS IN CHILDREN WITH FETAL ALCOHOL SYNDROME (FAS)

Fetal alcohol exposure can lead to a wide spectrum

of systemic defects and vision deficits. Character-

ized by growth retardation, cognitive impairment,

and facial dysmorphism, Fetal Alcohol Syndrome

(FAS) is the most severe birth defect produced by in

utero alcohol exposure. Abel [1] estimated that FAS

occurs at a rate of 1per 1000 live births in thegeneral

obstetric population. For children born to heavy

drinking women, the incidence rate of FAS is 43

per 1000 [1]. It has been suggested that FAS is the

third most common cause of birth defects (behind

Down syndrome and spina bifida) and the most

common cause of mental retardation in the United

States [2]. Children with FAS often have problems

with visual processes. Ocular anomalies may result

fromthe toxiceffects of alcohol onneural crest cells,

whichgive rise to sensoryneurons [3].Experimental

evidence indicates that the developing sensory sys-

tems of the central nervous systemare susceptible to

the effects of alcohol [4]. Despite the established

diagnostic criteria, clinicianscontinue toexperience

considerable difficulty in diagnosing FAS, because

noneof the characteristic abnormalities is specific to

FAS.Asocular signs, suchassmallpalpebralfissure,

microcornea, corneal clouding, strabismus,myopia,

astigmatism, cataract, increased tortuosity of retinal

vessels, and optic nerve hypoplasia, are prevalent

among children with FAS [5], consultation with

ophthalmologists may assist pediatricians in diag-

nosing FAS. Visual function may be reduced to a

moderate or severe degree in children of FAS [6].

Needless toadd, theearlydetectionofvisual lossand

ocular abnormalities in affected children is impor-

tant in the management of FAS.
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18.3 CATARACT

Cataract is the clouding of the natural lens of the eye

that can lead to vision loss, and the most important

factor in cataract formation is increasing age. Cat-

aract is the leading cause of blindness in the

world [7], and the leading cause of low vision in

the United States [8]. So, cataract surgery has

become the most frequent surgical procedure in

people aged 65 years or older in the Western world,

occasionally causing a considerable financial bur-

den to the national healthcare system. Now, more

than 1.3 million cataract operations are yearly

performed in the United States and approximately

60% of Medicare spending in the 1990s was

devoted to cataract surgery and associated costs [9].

As the world’s population ages, visual impairment

due to cataract is on the increase. This is a sig-

nificant global problem. The stimulating challenges

are to prevent or delay cataract formation.

There are mainly three types of cataract, each

defined by the location of the opacities on the lens.

A nuclear cataract occurs in the center of the lens.

This type is the most common form of cataract and

usually the result of the natural aging process. The

cortical cataract begins at the outer rim of the lens,

which is called cortex of the lens, and develops into

the center. A subcapsular cataract starts at the back

of the lens in the capsule, which is the thin mem-

brane wrapping the lens. This type of cataract is

often found in patients with diabetes, retinitis pig-

mentosa, high myopia, and patients who use ster-

oids for extended periods. It is quite usual to have

more than one type of cataract at the same time.

Are there any relationships between cataract and

alcohol consumption? The answer is “Yes.” There

are some epidemiologic studies to investigate the

relationship between alcohol drinking and cataract.

However, the findings on the association between

cataract and alcohol consumption are inconsistent.

Ritter andcolleagues [10] examined the relationship

between alcohol use and lens opacities in a popula-

tion-based cross-sectional study of adults aged

43–86 years in Beaver Dam,Wisconsin (n¼ 4926).

Based on a standardized questionnaire, the amount

of pure ethanol consumed in one week was deter-

mined for each study subject. Thosewho consumed,

on average, four or more drinks per day were con-

sidered current “heavy” drinkers.Ahistory of heavy

drinkingwas related to nuclear, cortical, and poster-

ior capsular opacities (odds ratios (OR) 1.34, 95%

confidenceinterval (CI)1.12–1.59;OR1.36,95%CI

1.04–1.77; andOR 1.57, 95%CI 1.10–2.25; respec-

tively) [10]. In addition, also in a population-based

cross-sectional study of adults aged 49–97 years in

Blue Mountains, Australia (n¼ 3654), heavy alco-

hol consumption (four or more drinks a day) was

associated with nuclear cataract in current smokers

(adjusted OR compared with nondrinkers, 3.9; 95%

CI, 0.9–16.6). However, the association was not

found in nonsmokers [11].

Smoking and alcohol use are often correlated.

Estimates of smoking prevalence among alcoholics

range from 75 to 90%, a rate approximately three-

fold higher than among the general popula-

tion [12–14]. Smoking has been linked primarily

to nuclear opacities [15]. However, in the Ritter

et al. study [10], the reported relation between

alcohol use and lens opacities remained significant

after adjusting for smoking and other risk factors.

Munoz et al. [16] evaluated the association of

alcohol use with posterior subcapsular opacities.

Posterior subcapsular cataract, albeit less common

than nuclear opacity, is visually disabling, account-

ing for 40%–60% of cataract surgical cases in the

United States [17]. In the Munoz et al. study [16],

119 cases and 120 controls were interviewed, and

current alcohol use and usual andmaximumweekly

alcohol consumption were assessed. After adjusted

for smoking, heavy drinking, defined as consuming

an average of 91 g of pure ethanol per week, was

associated with a significantly increased risk of

posterior subcapsular opacities (OR 4.6, 95% CI

1.4–15.1) relative to nondrinkers [16].

There are some prospective cohort studies of

alcohol intake and risk of cataract. Retrospective

and cross-sectional studies may be limited by the

potential for recall bias in reporting of alcohol

consumption and the inability to ascertain the

temporal association between exposures (alcohol
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consumption) and disease outcomes (cataract). In

this kind of study, usually, cataract extraction is

used as the disease outcome. Cataract extraction is

defined as the surgical removal of an incident

cataract. Strictly speaking, however, cataract

extraction is not as same as incidence of cataract.

Because, the standardized eye examination by only

one ophthalmologist is impossible in a population-

based cohort. The indication of cataract surgery is

not always the same in any ophthalmologists and

cataract patients. The only prospective study of the

relationship of alcohol consumption and cataract

extraction among men is the Physicians’ Health

Study, which followed 22 071men for an average of

five years. Comparing daily drinkerswith thosewho

consumed alcohol less frequently, the relative risk

(RR) of posterior subcapsular cataract extraction

among daily drinkers was 1.65 (95%CI 0.99–2.72),

after adjustment for some possible variables, such

as smoking and diabetes [18]. In the Nurses Health

Study (n¼ 77 466), which followed women for 12

years, among nonsmokers,multivariate relative risk

for the women who take more than 25 g alcohol

increased and became statistically significant for

posterior subcapsular cataract (RR¼ 2.46; 95%CI

1.09–5.55) [19] In another prospective study in

women in Sweden (n¼ 34 713, seven year follow

up), an increment of 13 g alcohol intake per day

(corresponding to one drink¼ 330ml of beer,

150ml of wine, or 45ml of liquor) was associated

with a 7% increased risk of cataract extraction

(RR¼ 1.07; 95%CI 1.02–1.12). The risk increased

with increasing total alcohol intake. No information

on cataract subtypes was shown in this study [20].

Since heavy drinking is more prevalent among

people of lower socioeconomic status [21], other

correlates of low socioeconomic status may con-

found the alcohol–cataract association. Heavy

drinking has been linked to poor nutrition status,

because alcohol suppresses appetite and interferes

with digestive processes and the absorption of

nutrients [22]. Many alcoholics suffer from vitamin

deficiency. The antioxidant vitamins A and E are

normally present in the liver, but their levels can be

lowered with chronic alcohol consumption [23,24].

Diet has been considered as one of the risk factors

for cataract. The main impact of diet seems to be on

the intake of Vitamins A, C, and E [25]. Numerous

studies have been published regarding the effect of

nutritional supplementation on cataract progres-

sion. However, the results of the studies are still

controversial. Therefore, it is hard to affirm that the

reported association of cataract with heavy alcohol

consumption may be due to poor nutrition rather

than alcohol per se. However, in the absence of

dietary assessment, it is unclear what the etiologic

pathways linking alcohol to cataract are. It has been

suggested that heavy drinkers develop opacities

through acetoaldehyde (a product of alcohol meta-

bolism) reaction with lens protein and associated

proteinmodification [26]. Further work is needed to

evaluate the effect of alcohol and its metabolites on

the lens.

The clinical implication of these findings is clear:

adult patients with posterior subcapsular cataract

should be screened for alcoholism. Drews [27] has

suggested that posterior subcapsular cataracts

among alcoholics may progress to maturity in only

a fewmonths.But if the opacities are incipient and if

the consumption of alcohol is stopped completely,

the posterior subcapsular changes may reverse and

even disappear [27].

18.4 KERATITIS

Keratitis is an inflammation of the cornea, the

superficial part of the eye. It is usually caused by

bacteria, herpes virus, and fungi. The infection

usually begins by affecting the outer layer of the

cornea, but it can go deeper into the cornea, increas-

ing the risk of visual loss. The symptoms of keratitis

are red eye, severe eye pain, watering eye, and

blurred vision. Untreated cases can cause perma-

nent eye damage, such as corneal opacity, and

keratitis is the most common infectious cause of

corneal blindness in the United States.

Nutritional disorders usually arise from malab-

sorption, gastrointestinal surgery, and alcohol ad-

diction. Deficiencies in vitamins A, B1(thiamine),
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B12, and C may be manifest in the eye. It has been

documented in a case report that bilateral corneal

melting in an alcoholic patient with no improve-

ment following antibiotic therapy was completely

healed by 20 days of treatment with vitamin A [28].

Recently, a case report of bilateral corneal ulcer as a

consequence of caloric-protein malnutrition and

vitamin A deficit in a patient with chronic alcohol-

ism has been reported from Spain [29]. Most of the

keratitis cases are of infectious etiology. However,

in the case of no improvement following antibiotic

therapy, to detect the cause of keratitis is quite

difficult. Pathogens such as viruses, fungus, and

some systemic diseases have to be considered.

When confronted with corneal ulceration and melt-

ing in alcoholic patients, it is important to consider

the possibility of vitamin A deficiency as a possible

cause.

It is well documented that chronic alcoholics are

at heightened risk for several systemic infectious

diseases [30]. Ormerod et al. [31] reported that of

227 patientswithmicrobial keratitis, one-thirdwere

associated with chronic alcoholism. Moreover,

chronic alcoholism may be a major unsuspected

risk factor for microbial keratitis [31]. The preva-

lence of alcohol dependence is higher in blue-collar

occupations than in white-collar occupations [32].

Since the former, such as construction workers,

laborers, and farmers, are at a higher risk of trauma,

the lack of information on occupation in the

Ormerod et al. study [31] can be source of bias for

the reported association between alcoholics and

keratitis. The microbial pathogenesis in cases

reported by Ormerod et al. [31] was distinctive,

coagulase negative staphylococci, alpha- and beta-

streptococci, moraxellae, enteric Gram negative

bacilli. In general, microbial keratitis is mainly

associated with staphylococcus aureus, streptococ-

cus peumoniae, and pseudomonas aeruginosa [33].

However, these usual causative organisms

accounted for only 30% of the cases in the Ormerod

et al. study [31]. It was suggested that while trauma

and self-neglect are the major recognized predis-

posing causes, the nutritional, toxic, and immuno-

logical sequelae of alcoholism may also have been

contributory [31]. When confronted with microbial

keratitis, it is imperative to consider chronic alco-

holism as a possible cause of the disease.

18.5 OPTIC NEUROPATHY

Nutritional optic atrophy or amblyopia may

develop in patients with chronic alcoholism or

malnutrition. The clinical sign of optic neuropathy

is temporal optic paleness. Deprivation of essential

nutrients is considered to be more likely to play an

important role in optic nerve damage than direct

toxic effect of alcohol. As a result of the extensive

destruction of myelinated nerve fibers in the

temporal portion of the optic nerve in the papillo-

macular budle area, visual loss, color vision

defects, and central visual-field loss may be

observed. The visual acuity may range from

20/20 to worse than 20/200. Brain examination

such as MRI and CT scans should be obtained to

rule out other etiologies of bilateral optic atrophy.

Treatment may include medications, a balanced

diet, as well as thiamine and folic acid vitamin

supplementation [34].

18.6 COLOR VISION DEFICIENCIES

It is well known that chronic alcoholism can cause

colorvisiondeficiencies [35,36].Kapitany etal. [37]

found that out of 36 chronic alcoholics, 47.2%

manifested acquired color vision deficiencies. With

the withdrawal of alcohol, a marked improvement

of these disturbances was observed [37]. Early in

the disease process, tritan color defects that become

deutranomalous when it gets severe may be

observed [34]. It is also suggested that the combina-

tion of alcohol intake and occupational exposure

to solvents, such as toluene, xylene, trichloroethy-

lene, and tetrachloroethylene, can cause acquired
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subclinical color vision defects [38]. Recently, the

abnormal visual field change in chronic alcohol

tobacco smoking consumers by using blue-on-yel-

low perimatry was reported [39]. This may reflect a

higher number of alterations in the cells of the

parvocellular system, which is responsible for color

function. Abstinence of alcohol should be encour-

aged for these cases.

18.7 CORNEAL OPACITY

Corneal arcus is the most common corneal opacity.

It appears as a white ring in the peripheral cornea

without magnification. It is frequently associated

with abnormal serum lipid levels [40]. Corneal

arcus could also be a sign of alcoholism [41–43].

Ewing and Rouse [44] reported that among the

people with alcoholism, the prevalence of corneal

arcus is five times higher than that among those

without alcoholism. The association between arcus

and alcoholismmight be due to the fact that alcohol

ingestion may induce the mobilization of free fatty

acids and an increase in plasma levels of free fatty

acids [40].

In the cornea eye bank for keratoplasty, grafts

from donors with alcoholism seemed to be of lower

quality than grafts from other donors. The vitro

study from Germany suggested that high concen-

trations of ethanol and its metabolites in vitreous

and aqueous humor in chronic alcoholism have a

direct toxic effect on cornea [45]. This may cause

the quality of corneas from donors with alcoholism

to be lower.

18.8 ACUTE VISUAL LOSS AND ALCOHOLIC PANCREATITIS

Alcohol addiction can lead to chronic pancreatic

inflammation, atrophy, and fibrosis. Pancreatitis is

characterized as inflammation of the pancreas,

typically caused by surgery of the stomach and

biliary tract occlusion or alcoholism. The mechan-

isms leading to alcoholic pancreatitis are poorly

understood. A period of 6–12 years of alcohol

consumption may be necessary before initial

symptoms occur [46]. There are some case reports

that describe acute visual loss associated with

alcoholic pancreatitis [34,47–51]. The typical

signs of fundus are cotton-wool patches located

primarily within the temporal retinal vascular

arcades and macula, retinal edema, and occasion-

ally striate and blot hemorrhages. Visual loss and

visual field deficits are the patient’s primary sub-

jective complains. The retinal manifestations are

almost the same as those in Purtscher’s retinopa-

thy, which is a retinal lesion associated with

diseases such as cardiac aneurism, thoracic com-

pression, bone fracture, post-trauma, and pancrea-

titis. Acute alcohol intoxication and loss of vision

can be indicative of methanol poisoning and fat

emboli are believed to be responsible for the

retinal change [49].

While the incidence of visual loss resulting from

alcoholic pancreatitis is rare, fundus examination is

necessary for all patients with alcoholic pancreati-

tis, especially for those who complain of visual

disturbance.

18.9 EFFECTS ON SENSORY PROCESSING

The critical flicker fusion frequency (CFF) refers to

the highest frequency at which a light can be flashed

on and off before an observer reports it to be

continuous. CFF is a quantitative index which

indicates the function of the optic nerve. One of

the most reliable effects of alcohol on sensory

processing is the reduction of theCFF. Themechan-

ism by which alcohol may cause such changes is

unknown. However, some authors have suggested

that alcohol may act in ways analogous to dark
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adaptation [52,53]. Pearson and Timney [54]

reported that there is a different effect of alcohol

on rod and cone CFF. They concluded that the cone

system, with its extensive inhibitory interactions, is

likely to be much more influenced by alcohol than

the rod system, inwhich neural inhibition play a less

important role [54].

Alcohol induces changes in the performance of

the oculomotor system, with a marked decrease in

the peak velocity of saccades [55–57]. During the

acute alcohol intoxication, nystagmus can be

occurred. It has also been reported that alcohol

consumption reduces cerebellar control of the ves-

tibulo-ocular reflex [58]. In Wernicke–Korsakoff

syndrome, sixth nerve palsies, diplopia, ophthal-

moplegia, ptosis, esotropia, and nystagmus (hori-

zontal and vertical)maybe observed. In later stages,

miotic nonreacting pupils may develop [34].

18.10 GLAUCOMA

Glaucoma is a group of eye diseases in which the

optic nerve at the back of the eye is slowly

destroyed, and gradually steals the visual field of

the patients. In most people this damage is due to an

increased pressure inside the eyeball – a result of

blockage of the circulation of aqueous, or its drai-

nage. In other patients the damagemaybe caused by

poor blood supply to the vital optic nerve fibers, and

a weakness in the structure of the nerve. Many

studies showed no association between alcohol

consumption and glaucoma [59–63]. However, in

terms of the intra-ocular pressure (IOP), the asso-

ciation is reported in some studies.Buckinghamand

Young [64] investigated the change of the IOP after

drinking alcohol. They reported that the IOP

decreases with alcohol consumption by amaximum

of 3.7mmHg, regaining pre-test values in all sub-

jects after 65 minutes [64]. Two epidemiologic

studies [61,65], however, reported that alcohol con-

sumption is associated with an increased risk of

IOP. To date, the epidemiologic studies on the

relation between glaucoma, IOP and alcohol drink-

ing have yielded inconsistent results. According to

the latest large prospective cohort study there was

no association between alcohol consumption and

risk of glaucoma [66].

18.11 OCULAR BENEFITS OF MODERATE ALCOHOL CONSUMPTION

Several studies suggest that moderate drinking has

beneficial health and societal outcomes. How about

in eye conditions? While heavy drinking is asso-

ciated with a variety of eye diseases as reviewed

above, moderate consumption of alcohol has been

reported to be possibly protective against age-

related macular degeneration (AMD), cataract, and

diabetic retinopathy.

AMD is a disease associated with aging that

gradually destroys central vision. Central vision is

needed for seeing objects clearly and for common

daily tasks, such as reading, writing, and driving.

AMD affects the macula, the part of the eye that

allows you to see fine detail. In some cases, AMD

advances so slowly that people notice little change

in their vision. In others, the disease progresses

faster and may lead to a loss of vision in both eyes.

AMD is the leading cause of blindness in older

adults after 65 years of age [67,68]. With the world

population aging, AMD is a public health problem

of increasing importance. However, data concern-

ing alcohol consumption and AMD are limited

with mostly null findings [69–72]. In a case

control study based on the first National Health

Nutrition and Examination Survey data, Obisesan

et al. [73] reported a statistically significant asso-

ciation between moderate wine consumption and

decreased AMD after adjusting for age, gender,

income, history of congestive heart failure, and

hypertension (OR0.81, 95%CI 0.67–0.99). Among

the different types of alcohol consumed (beer, wine,

and liquor), the effect of wine, either alone

(OR 0.66, 95% CI 0.55–0.79) or in combination

with beer (OR 0.66; 95% CI 0.55–0.79) or liquor

282 ADDICTIVE DISORDERS AND CLINICAL DISEASES



(OR 0.74, 95% CI 0.63–0.86), exhibited a signifi-

cant beneficial effect on AMD [73]. The decreased

risk of AMD associated with moderate alcohol

consumption could result from increased total

cholesterol levels. It has been suggested that

the risk of neovascular AMD increases as the

level of total cholesterol rises [69]. Alcohol intake

raises the levels of high-density lipoprotein (HDL)

[74,75]. It is noteworthy that smoking is an estab-

lished risk factor for AMD [60,69,76], but was

not taken into account in these studies [69,73]. The

recent prospective study by Knudtson et al. [77]

reported that increased wine drinking among

women showed a reduction in the risk of incident

early AMD after adjusting for smoking. The anti-

oxidant and antiplatelet aggregation properties

in wine have been hypothesized to explain this

relationship. However, this relationship was not

consistent among men or for other AMD types.

The other prospective studies by Cho et al. [78]

(n¼ 62 252), and Ajani et al. [79] (n¼ 278) did not

support an inverse relationship between alcohol

consumption and risk of AMD.

In the Blue Mountain Eye Study, Cumming et al.

found that alcohol consumption was associated

with a reduced prevalence of cortical cataract:

compared with people who did not drink, the

adjusted OR for cortical cataract among people

who drank 1–3 drinks per day was 0.7 (95% Ci:

0.6–0.9). They also found significant inverse rela-

tions between both moderate drinking (1–3 drinks

per day) of wine and spirits, and cortical opacity.

Moreover, in the sub cohort of Nurses Health Study,

wine was found to be inversely related to cortical

opacity. The lenses of regular wine drinkers were

0.5 (95%CI: 0.3–0.8) times as likely as the lenses

of nonwine drinkers to have cortical opacity.

Furthermore, results of modeling wine drinking as

a continuously scaled term indicated that the

odds of higher cortical opacity decreased by 12%

(OR¼ 0.88, 95%CI: 0.79–0.98) for every two addi-

tional glasses of wine consumed per week [80]

Cumming et al. hypothesized that alcohol could

protect against cortical cataracts by contributing to

reduction in the degree of atherosclerosis in the

uveal vessels that supply oxygen and nutrients to the

metabolically active lens cortex. A Maryland study

of posterior subcapsular cataract [16] also found a

J-shaped dose-response relationship that is similar

to that reported for cardiovascular disease. For

those who consumed more than one drink per day,

the adjusted odds ratio was 4.6, whereas a non-

significant protective effect was observed for light

drinkers (OR 0.51, 95% CI 0.24–1.56) [16].

According to the systematic review on effect of

alcohol consumption on Diabetes Mellitus, moder-

ate drinking is associated with a decreased inci-

dence of diabetes mellitus and decreased incidence

of heart disease in persons with diabetes [81]. How

about in Diabetic retinopathy?Diabetic retinopathy

remains a leading cause of blindness in industria-

lized countries. It is the most common cause of

blindness in people of working age [82]. Much of

the information about the epidemiology of diabetic

retinopathy has come from the Wisconsin Epide-

miologic Study of Diabetic Retinopathy [83],

which involved 996personswhose onset of diabetes

occurred before age 30 years, and 1370 persons

whose onset of diabetes was after age 30. The study

found no association between alcohol consumption

and incidence or progression of diabetic retinopathy

in general. However, alcohol consumption was

found to be associated cross-sectionally with lower

frequency of proliferative retinopathy in only

younger-onset diabetics at baseline, but not with

the incidence or progression of retinopathy six

years later (P¼ 0.28) [84]. Moss et al. [84] con-

cluded that in the moderate range of consumption,

alcohol does not appear to be a risk factor for the

incidence or progression of retinopathy.

18.12 CONCLUSIONS

There is a small yet growing body of literature on

alcohol use and eye diseases. In addition to alcohol-

induced ocular anomalies among children with

FAS, epidemiologic studies in the past three deca-

des have demonstrated that chronic alcoholism is

associated with a significantly increased risk of
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cataract, keratitis, optic neuropathy, color vision

deficiencies, and corneal arcus. Although the patho-

physiologic mechanisms for these alcohol-related

eye diseases have not been adequately understood,

it is evident that there exist multiple pathways

linking alcohol to these diseases, including

alcohol’s various biologic effects and effects on

nutrient deficits. Information on patient’s drinking

history can be valuable to general physicians in the

diagnosis and treatment of a variety of eye diseases

and should be collected on a routine basis.
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19.1 INTRODUCTION

Medical nutrition is a re-burgeoning discipline

which focuses on the assimilation of both traditional

and more contemporary macronutrients and anti-

nutrients into the body. There are two fundamental

types of malnutrition syndrome that result in severe

epidemiological consequences as it relates to addic-

tion: overeating foods sparse in nutrients and under

consumption of nutritionally dense foods. Keeping

up with the protean landscapes of addiction and

medical nutrition harvests an ever-expanding per-

spective on how body organs function and become

subject to disease. Addiction and malnutrition with

dysfunctional lifestyle, collectively referred to as

“nutritional diseases” from this point forward, often

lurk inpatients seekingnutritional consultations and

go unnoticed among other specialized clinical prac-

tices. It has been taught that if a medical student

knows syphilis, the student knows medicine. The

same can be said about medical nutrition and addic-

tion medicine because together they serve as a

window of insight into many other specialties.

A phenomenological link between consumma-

tory and drug addictive behavior has been suspected

for decades [1–3]. Recent studies show that over-

eating and drug addictions share common neuronal

pathways [4] and emerging research suggests that

overeating nutritionally sparse food is a type of drug

addiction [5–7]. The overlap in behavioral patterns

between pathological eating and drug addiction

underscores the necessity of a keen differential

diagnostic eye among medical nutritionists. The

reverse is also true for addictionologists.

Nutritional diseases frequently coexist with

addictive disorders. Substance dependent indivi-

duals are often in denial, minimize or eliminate

their substance use history during an initial evalua-

tion, like those that suffer from nutritional diseases.

Hence, it may be wise to reassure patients about

Federal confidentiality laws, obtain a brief sub-

stance use history and comprehensive urine drug

screen as part of the initial assessment. Where there

is prevailing drugdependence, there are often one or
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more companion addictive and addictive psychia-

tric disorders [8]. For example, an oxycodone addict

may also be dependent on benzodiazepines and

nicotine, and engage in compulsive internet spend-

ing sprees. Poly drug addiction and malnutrition

often begin during the early teens and usually vary

over the life cycle. For example, a young teen

experimenting with five different drugs along with

low end fast food, sodas (carbonated drinks), energy

drinks, and chips over the course of several years,

settles on beer, amphetamine, nicotine, and caffeine

along with fast foods, soda, energy bars, and pro-

blematic gambling throughout college. The same

person may engage in weekend cannabis and wine

addiction during early adulthood with a decline in

food consumption during the weekdays and a surge

throughout the evening and while watching late

night television programs. A different pattern may

prevail later on in the late forties consisting of

benzodiazepine and nicotine use along with essen-

tially daytime starvation (i.e., a hand-full of supple-

ments, diet soda, black coffee with sucralose, and a

nutrition bar), a “healthy” low calorie and fat

dinner, and sporadic evening and nightmini-binges.

The purpose of this chapter is to assist medical

nutritionists in gaining better insight about how

addiction is, at least in part, responsible for nutri-

tional disease. Researchers have known for decades

about the alcohol dependence–malnutrition inter-

face. Diseases such as liver cirrhosis, pancreatitis,

and Wernickes encephalopathy [9] are most often

the product of an ethanol and malnutrition blend.

Today, the list of addictions and related medical

illnesses has grown substantially. Although a com-

prehensive review of old and new macronutrients

and antinutrients, and how they interplay with each

of the drug categories to participate in scores of

diseases across medical specialties, is beyond the

scope of this chapter, an attempt will be made to

touch on some of the more prevalent nutritional

diseases as they relate to specific addictions.

Emphasis is placed on the clinical management of

drug addiction related nutritional diseases with

whole foods rather than processed supplements, a

practice recommended in the management of nutri-

tionally-based diseases such as cancer [10]. A

beginning is made with a brief overview of the

most studied addiction, alcohol.

19.2 ALCOHOL

Alcoholism is a common cause of vitamin, trace

element, macronutrient and antioxidant deficien-

cies, and disease in adult Americans. Alcohol

addiction is one of the leading causes of nutritional

diseases in the United States [9] and admissions to

hospitals [11]. Nutrition and alcohol interact at

many different levels and alcohol-containing bev-

erages can contribute to nutritional disease in three

fundamental ways by providing nutritionally scarce

calories and functioning as an antinutrient, influen-

cing the absorption and bioavailability of nutrients,

and promoting oxidative stress and tissue toxicity.

19.2.1 Antinutrient

Ethanol-containing beverages contribute signifi-

cantly tooverall calorie consumption.An imbiber of

600ml of 86-proof alcohol produces 1500 calories

of energy. Alcohol provides 7.1 kcal/g of energy

but contains almost no other useful ingredi-

ents [12]. Calories derived from alcohol are essen-

tially void of vitamins, minerals, amino acids, and

fatty acids. Nutrients such as calcium, iron, fiber,

Vitamins A and C, and thiamine are displaced and

produce malnutrition when more than 30% of total

calories are ingested as alcohol [13,14]. The

presence of these empty calories is one reason

appetite and consummatory behavior can be sup-

pressed, and why regular and heavy alcohol inges-

tion contributes to or produces a variety of nutri-

tional diseases [15] (Table 19.1). However, the

displacement of nutrients with nutritionally void

calories is not the only mechanism influencing

changes in appetite and weight. Research suggests

that alcohol-induced appetite suppression may be

due to shared common reward mechanisms. Food

moderated reward may be satiated by alcohol, and
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female overeaters have lower rates of alcohol

use [16]. Compounds that inhibit alcohol consump-

tion attenuate the reward produced by palatable

food [17]. Another reason alcohol acts like an

antinutrient is because of its reduced energy value,

an inefficiency brought about by its ability to

augment metabolic rate. Additional energy

wastage is propagated by the microsomal ethanol

oxidizing system in chronic alcoholism [18] and

during its conversion to acetaldehyde.

The addition of calories from alcohol results in

less weight gain than an equivalent amount of

calories from carbohydrate and fat [12]. No addi-

tional weight was gained when 1800 calories from

alcohol was added to a 2600 calorie diet [19], and a

50% isocaloric replacement of carbohydrate from

alcohol to a balanced diet results inweight loss [20].

Alcoholics often have lower body weights com-

pared to nondrinkers. This finding is especially

apparent in women [21]. However, weight loss is

not the rule and changes in weight are subject to

several variables. Alcohol’s ability to maintain

body weight may vary depending on the quality

of carbohydrate consumed [22]. For the purpose of

this chapter, “quality carbohydrate” refers to those

with low Glycemic Index (GI) and Glycemic Load

(GL), as there is substantial evidence suggesting

that postprandial glycemia is a universal mechan-

ism for disease progression [23]. GI and GL are

preferred to the essentially meaningless term

“complex carbohydrate,” taking into consideration

that a few researchers find the Indices controver-

sial [24], and the Fructose Index may be more

relevant to cardiovascular disease [25]. In addition

to high GI/GL foods, such as no fat added instant

mashed potatoes – with a GI higher than Skittles

manufactured in Australia [26] – alcohol-contain-

ing beverages have been scored with a high (GI

greater than 70) to moderate (GI 56–69) GI/GL.

Beer has a GI of 95 [27], making the beverage

equivalent to jelly beans [26], and wine and mixed

drinks 61 [27], a GI similar to that of a Mars

Bar [26]. Beer, wine, and mixed drinks may have

even higher GL values as is often the case relative

to GI. A high GI/GL from ethanol-containing

drinks links alcohol addiction to hyperglycemia

and, ultimately, insulin resistance and sensitivity,

an anomaly that not only compromises pancreatic

function, but also impairs neuronal and cognitive

function [28]. This may be especially true when a

person drinks more alcohol relative to the con-

sumption of balanced meals. High GI/GL meals

accompanied by drinks before, during and after

eating, can contribute significantly to chronic

hyperglycemia and insulin resistance. Low fat

meals high in processed carbohydrate, such as

foods made of cylinder or hammer milled flour,

tend to raise the total GI/GL of the alcoholic’s

dinner, while an acidic meal and one high in fat

lowers the overall GI/GL of the meal. However,

coupling chronic alcoholism with high lipid intake

(i.e., cheese – the new beef fat) and a sedentary

lifestyle [29] increases the incidence of truncal

obesity, especially in women [30].

19.2.2 Bioavailability

Alcohol and food interact at almost every portion of

the gastrointestinal tract and alter the mobilization,

digestion, absorption, metabolism, use and storage

of nutrients. Mobilization, digestion, and absorp-

tion are disrupted by alcohol’s direct influence on

the wall of the small intestine, interfering with

peristalsis, pancreatic function and at several other

levels. Alterations in saliva, esophageal peristalsis

and the direct toxic effect of alcohol can cause

esophagitis and stricture, which significantly

reduces food intake in alcoholics. Ethanol-contain-

ing beverages have the ability to prompt acute

gastritis and duodenitis [31], additional deterrents

to consummatory behavior. Upper areas of the

gastrointestinal tract tend to be exposed to alcohol

for long periods. However, absorption of alcohol

and food essentially does not begin until the duo-

denum. This is validated by post-bariatric surgery

studies that show these patients absorb alcohol and

certain nutrients (i.e., moderate to high GI/GL

foods) substantially faster. One drink can feel like

three and moderate GI carbohydrates bypass the

stomach and are absorbed sooner after

consumption, transforming into high GI foods. It
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is for this reason that one component of our post-

bariatric recommendations is to primarily consume

low GI carbohydrates like in diabetes. Under nor-

mal circumstances the stomach, especially in the

presence of acidic or fatty food, essentially turns

into a time released pouch, which serves like a slow

intra-duodenal drip of alcohol and food. The gastric

mucosa becomes susceptible to alcohol’s direct

toxic effects. Nonerosive hemorrhagic gastritis can

occur [32]. Gastritis in either form significantly

influences appetite, motility, and absorption of

nutrients. Toxicity continues in the intestines, fre-

quently resulting in diarrhea and malabsorption of

nutrients. One of the acute effects includes altera-

tions of motility, while chronic exposure to alcohol

directly affects the mucosa. Preexisting nutritional

deficits, such as folate and antioxidant deficiency,

also contribute to mucosal changes. Alcohol

decreases impeding peristaltic waves in the jeju-

num, increases propulsive waves in the ileum, and

increases the absorption of glucose.

Alcoholism influences the activation and inacti-

vation of nutrients. An example of the latter is that it

reduces the synthesis of pyridoxal phosphate from

pyridoxine, which has been associated with the

oxidation of alcohol and may be linked with the

displacement and degradation of pyridoxal-5-phos-

phate from its cytosol-binding protein by phospha-

tase, yielding a net decrease in activation.

19.2.3 Oxidative stress

Alcohol is directly toxic to tissue throughout the

body. Coexisting malnutrition compounds the

damage anddysfunction amongorgans, particularly

in the brain, liver, heart, pancreas, and bone [33,34].

Thegenesisofdiseaseswithin theseandotherorgans

has, at least inpart, reactiveoxygenspecies (ROS)or

free radical (FR) production as a common causative

denominator [35–39]. Alcoholics have lower serum

Vitamin E and Vitamin C levels than nonalco-

holics [40], and some may have a thiamine, niacin,

pyridoxine or Vitamin B12 deficiency. These vita-

mins are important in the preservation and function-

ing of nervous tissue [41]. Although most of the

research at the nutritional disease/alcohol addiction

interface has focused on cirrhosis, Wernickes and

vitamin deficiencies, more recent efforts include

investigating alcohol’s impact on insulin sensitivity

and oxidative stress in many other organs and asso-

ciation with other diseases. Alcohol-related oxida-

tive stress is thought toplay a central role in cirrhosis

and numerous other forms of pathogenesis [42,43].

Emerging research suggests this also applies to

neurological disorders such as Alzheimer’s dis-

ease [44] and numerous forms of cancer [45,46].

Breast cancer risk is increased among women who

imbibe less than 1–2 ethanol-containing beverages

daily and is thought to come about by means of a

hormone-related mechanism [47]. It is conceivable

thatprescriptionanddietaryhormones, suchas those

found in conventional dairy and phytoestrogens in

processed soy products, immune system status, and

genetics may also factor into risk. Reports of minor

cardio-protection associated with drinking small

amounts of beer and wine, and not especially red

wine [48], might be viewed with caution in nutri-

tional diseases/addictionsas thepotential liabilityof

relapse, stroke, ongoing malnutrition and accruing

oxidative stress outweigh the few controversial

benefits.

19.2.4 Central effects

Alcohol stimulates g-aminobutyric acid (GABA)

receptors and chronic drinking has the capacity

to reduce brain plasticity and GABA receptor

availability. Baclofen, a GABA-B receptor agonist,

has found utility in the clinical management of

stimulant, opiate, nicotine, and alcohol addic-

tion [49]. It has also been found to be effective

in treating binge eating disorder. [50] The mesoac-

cumbens dopamine system, originating from the

ventral tegmental area (VTA) and projecting to

the nucleus accumbens (NAc), also presides over

the actions of alcohol. The ventral pallidum (VP)

and the dorsal striatum (dSTR) may also be

involved [51]. It is largely held that both alcohol

and food increase the activity of the mesoaccum-

bens dopamine system.
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19.3 OTHER DRUG ADDICTIONS

Drug addiction leads to the composite syndrome of

multiple nutrient deficiencies popularly known as

malnutrition [52,53]. There is also evidence that

drug addicts have immunonutritional deficiency

tendencies [54] as a direct result of their substance

addiction. Drug addicts have significantly lower

Body Mass Index (BMI), hemoglobin, serum total

protein, and albumin levels, and a higher incidence

of nutritional disease [55]. Combining this data,

more than 60%of drug addicts suffer frommultiple-

malnutrition.

Drug addicts consume less fruits and vegetables

than the general population and they aremore likely

to eat nutrient-depleted food [56].Drugaddicts have

deficiencies in Vitamins E, C, A, and other antiox-

idants [57]. Chronic use leads to progressive sys-

temic oxidative stress and an inadequate antioxidant

defense. Addicts are subject to compromised life-

style factors, which also significantly influence cor-

poral antioxidant tone [57].Nutrients play an impor-

tant role in immunity and drug addiction sets the

stage for the development of an immunodeficiency.

19.3.1 Benzodiazepines

Benzodiazepines modulate GABA-mediated con-

ductance increases. They have the capacity to

increase GABA receptor desensitization and

increase peak response to GABA. Benzodiazepines

have the capacity to increase food intake. This is in

sharp contrast to alcohol’s influence on appetite.

Benzodiazepine agonists can be divided into full

and partial agonists. Inverse agonists have also been

identified and exhibit anorectic properties. Benzo-

diazepine receptors constitute a part of the GABA

(A) receptor complexes [58]. Neuropsychiatric evi-

dence indicates that the benzodiazepine-induced

hyperphagic response is not secondary to the anxio-

lytic, sedative, and muscle relaxant properties of

this drug family, but rather from interactions with

specific recognition sites in the brain. Benzodiaze-

pine-related hyperphagia may be mediated by a2/
a3 subtype and not the a1 subtype. They probably

influence palatability by working in the caudal

brainstem.

19.3.2 Cannabinoids

Cannabis addiction is associated with appetite

changes and malnutrition. Typically it leads to over-

eatinghighcaloriefoodssparseinnutrientsandunder

consumption of nutritionally dense foods.One of the

primary ways cannabis addiction is associated with

systemicoxidativestressandmalnutritionisbyvirtue

of its interaction with the endocannabinoid system.

Overactivation of the endocannabinoid system can

lead to obesity and there is hyperactivation of endo-

cannabinoid tone in obesity. The endocannabinoid

system consists of cannabinoid receptors, numerous

endocannabinoids and endocannabinoid synthesiz-

ing anddegrading enzymes [59]. It is believed that an

association exists between endocannabinoid over-

activity and obesity. Exogenous cannabinoids inter-

act with receptors, such as those of the CB1 type,

distributed in regions of the brain that regulate appe-

tite [60]. The CB1 receptor antagonist rimonabant

has been used to treat overeating and obesity-related

metabolic variants: it is of interest to note that the

administrationofrimonabantproducedanincreasein

high-density lipoprotein cholesterol and a reduction

in triglyceride levels. The endocannabinoids andD9-

tetrahydrocannabinol (THC), themain psychoactive

ingredient in marijuana, are orexigenic and trigger

the motivation to eat. Endocannabinoid levels surge

in response to a fasted state and are proposed to result

in food intake by stimulating mesolimbic dopami-

nergic pathwayswithin the brain. The hypothalamus

receiveshormonalandneuralsignalsregardingmeta-

bolicchangesandnutritionstatusatanygivenpoint in

time. Information collected from these two central

regions is continuously integrated and used to adjust

calorie intake and energy storage in peripheral areas

accordingly.

Food palatability may increase further when

both THC and opiate are used concurrently, as

strong functional interactions exist between these
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two endogenous substrates. The hyperphagic

effects of THC and morphine are blocked by nalox-

one and rimonabant, respectively. This demon-

strates that m-opioid receptors are likely to be

involved in the food reinforcing effects of THC

and CB1 receptors in the food reinforcing effects of

morphine [61]. Salted food is also believed to

stimulate m-opioid receptors [7].

19.3.3 Opioids

Opioid receptor agonists augment food intake and

receptor blockers decrease food intake. It is

believed that opioids are involved in meal main-

tenance, orosensory reward and functional diversity

regarding consummatory behavior [62]. However,

opiate addicts tend to consume foods containing

spare nutritional value. More than three-fourths

show evidence of hypovitaminemia, almost half

are deficient in Vitamin B6 and folate, and

13–19% show deficiencies of thiamine, Vitamin

B12, riboflavin and nicotinate [63].

Nutritional status and corresponding physiologi-

cal states can influence sensitivity to, and depen-

dence on, opiates and their effects. Diabetes reduces

sensitivity to morphine and Vitamin D deficiency

slows the progression of morphine addiction. Her-

oin addiction has been associated with hyperkale-

mia and morphine can cause calcium inhibition,

impaired gastrin release, hypercholesterolemia,

hypothermia, and hyperthermia [64]. It is widely

believed among opiate addicts on buprenorphine

maintenance that methadone is associated with a

relatively high incidence of osteopenia and osteo-

porosis [65]. However, studies show that metha-

done maintenance patients often carry several other

risk factors for osteopenia and osteoporosis, such as

tobacco dependence, alcohol addiction, being HIV

positive, hypogonadism, and malnutrition. Opiates,

such as oxycodone,methadone, and buprenorphine,

can contribute to oxidative stress and also have a

direct effect on bone mineral density (BMD) [66].

Hyperoxidant stress secondary to opiate-related

malnutrition can also lead to bone fracture [66].

The use of opiates as a street drug, in pain manage-

ment, opiate detoxification and maintenance is on

the rise. Patients with a history of opiate addiction

or that take opiates on a regular basis should

increase their consumption of calcium-containing

foods (Table 19.2), expose their hands and face to

the sun for 10–15 minutes a few times per week,

make a concerted effort to improve diet and lifestyle

in addition to the recommendations of their physi-

cian if low BMD is a concern. In addition, addicts

should consider curtailing their consumption of

excess protein, spinach, sodium, and wheat bran,

as these are also risk factors for osteoporosis.

19.3.4 Stimulants

Stimulants such as cocaine affect food and liquid

intake, taste preference, andBMI.Major behavioral

changes occur regarding food selection and

consumption during cocaine use and withdrawal,

which lead to weight gain or loss. Cocaine,

amphetamine, and 3,4-N-methylenedioxymetham-

phetamine (MDMA or Ecstasy) reduce food con-

sumption [67,68]. Abnormal inhibitions of food

intake are thought to be multifactorial, but largely

due to altered signaling events within the nucleus

accumbens (NAc) [69], a brain reward center influ-

encing the drive to eat [70]. Stimulation of serotonin

(5-hydroxytryptamine, 5-HT) 4 receptors in the

NAc reduces the drive to eat and increases the

satiety factor, cocaine- and amphetamine-regulated

transcript (CART) and the administration of

5-HT4R antagonist induces hyperphagia. It is

believed that CART peptides are involved in stress,

Table 19.2 Calcium containing foods

Acorn Squash Carob Legumes Turnip Greens

Almonds Dried Figs Okra Walnuts

Broccoli Fish (see Table 19.4) Rolled Oats Watercress

Butternut Squash Kale Sesame Seeds/Tahini
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cardiovascular function, and bone remodeling, and

interfere with eating and drug reward. Neuropsy-

chiatric studies strongly support an anorectic action

of CART in consummatory behavior and mutations

in the CART gene are associated with anorexia and

obesity. CART is yet another common denominator

shared by food and drug-related rewards [71].

19.3.5 Tobacco

Cigarette smoking and malnutrition are among the

leading public health problems of our times.

Tobacco addiction directly and indirectly causes

nutritional deficiencies [72]. Smokers generate an

extraordinary amount of ROS or free radicals,

which essentially target all living cells and organ

systems in the body, contributing to progressive

oxidative stress. Hence, the antioxidant capacity of

smokers is markedly reduced. Ascorbic acid defi-

ciency and hypercholesterolaemia are mediated by

both smoking and dietary factors. It has been sug-

gested that smokers supplement their diets with

Vitamin C, a potent water soluble antioxidant, in

order to fractionally offset the pathogenic effect of

smoking caused by the bombardment of free radi-

cals on the organism [73]. Both active and passive

tobacco smoke inhalation is associated with

decreased folate levels [74], and folic acid deficien-

cies can lead to elevated homocysteine levels. There

is some evidence that cigarette smoking affects

homocysteine levels, which has been associated

with artherogenesis, thrombogenesis, coronary dis-

ease, cerebrovascular disease, and peripheral vas-

cular disease [75]. In addition, hemoglobin is lower

as well as the incidence of anemia (unrelated to

folate deficiency) and elevated white blood cell

count in smokers compared to nonsmokers [76].

19.4 TREATMENT OF NUTRITIONAL DISEASES IN ADDICTED PATIENTS

It is important that drug addicts adhere to a recov-

ery program that includes modest stress manage-

ment exercise such as yoga, physical exercise such

as a forty minute walk several times weekly, and

healthier eating habits. Convenience foods and

supplements are no substitute for a sound lifestyle

correction plan, especially during the first year of

recovery.

19.4.1 Antioxidant and fiber-containing
and low glycemic index foods

There is evidence that aging [77], the pathogenesis

of anxiety [78], cancer [79,80], cardiovascular

disease [81,82], diabetes [83], mild cognitive

impairment [84], learning and memory disabil-

ities [85], neurodegenerative diseases [86] such as

Alzheimer’s disease [87], and skin carcinogen-

esis [88] are associated with the generation of

ROS and depletion of antioxidants. Evidence also

exists for creation of ROS, pathogenesis by oxida-

tive stress, depletion of antioxidants and disease

prevention by antioxidants for the various addict-

ing drugs [89,90]. Increased oxidative stress asso-

ciated with drug addiction is thought to be the

product of both drug metabolism and malnutrition

in the form of antioxidant-deficient consummatory

behavior.

Cooking practices can significantly contribute to

the production of free radicals and oxidative stress.

Meats cooked at high temperatures contain muta-

genic heterocyclic amines [91]. Increased produc-

tion of heterocyclic amines can result from exces-

sive baking, broiling, barbecuing or frying meats,

fish, dairy products, and vegetables. While frying

produces the greatest amounts of free radical-based

carcinogens, this method has the added disadvan-

tage of general loss of cis double bonds (i.e., Omega

3, 6 and 9) and an increase in trans formation [92].

Progressive degradation occurs when frying oil

discard times are improperly monitored [93]. Char-

broiled meat forms similar carcinogenic combus-

tion products [94]. Acrylamide is yet another car-

cinogen formed in heated protein-rich foods and

carbohydrate-rich foods, such as certain potato
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products and crispbread [95]. For example, potato

chips and whole potato-based fried snacks can

contain more than 1000mg/kg of acrylamide [96].

However, it may be aversive to advise an addict to

abruptly refrain from eating fried or deep-browned

foods; responses similar to “what am I supposed to

eat!” are not unusual. Instead, lifestyle planning

might include gradual reduction in the frequency

withwhich oxidative stress-producing fried or over-

heated meat [97] is consumed and mitigate risk by

consuming larger portions of antioxidant-contain-

ing foods [98] (Table 19.3), taking 1000mgs of

buffered Vitamin C plus recommending a piece of

fresh produce before and after the entr�ee. Consump-

tion of a fresh fruit or vegetable approximately

every two hours between meals until bedtime and

before eating oxidant-generating foods is purported

to be associated with enhanced systemic antioxi-

dant tone, reduced oxidative stress, and reduce risk

for disease [99–102]. Seasoning meals with modest

amounts of cinnamon, black pepper, curcumin and

cold pressed olive oil further reduces oxidative

stress and augments the antioxidant value of the

meal or snack [103].

Most antioxidant-containing foods progressively

oxidize depending on the amount of processing they

undergo. Supplements can oxidize even more dur-

ing processing. Rawproduce usually has the highest

antioxidant value. The antioxidant value progres-

sively diminisheswith oneminute compared to four

minute steaming, boiling al dente, and well done.

Canned and extract versions can have the lowest

relative antioxidant value. The GI/GL values often

follow similar fates. There are few exceptions, such

as low sodium tomato juice, sauce and paste, which

gains antioxidant strength and maintains its bioa-

vailability with processing. Recovering addicts

should strive towards eating about 60% of their

total calories from foods such as those listed in

Table 19.3.

Table 19.3 Antioxidant and fiber containing, and low Glycemic Index foods

Fruit Vegetables Grain

Apple Asparagus Bulgar

Banana (New) Avocado Barley (non instant)

Cherry Broccoli Converted Rice (C)

Grape, green Carrot Fettuccine (A, C, M)

Mango Cauliflower Koshikari Rice

Orange Celery Linguini (A, C, M)

Peach Corn Macaroni (A, C, M)

Pear Cucumber Rice Bran

Juice (Unsweetened) Garlic Spaghetti (A, C, M)

Apple Green Bean Spirali (A, C, M)

Carrot Pea Wild Rice

Pineapple Pepper Bread
Tomato (Low sodium) Smashed Potato (C) Buckwheat

Soup (Low NaCl and KCl) Squash Cracked Wheat

Lentil Sweet Potato 9 Grain or greater (C)

Minestrone Legumes Oat Bran

Tomato Chickpeas Pumpernickle

Nuts (Unsalted) Kidney Beans Sourdough

Brazil Lentil Beans Sourdough Rye

Cashew Navy Beans Cereal
Pecan Peanuts (Unsalted) Kellogg’s Complete Oat

Walnut Split Peas Old Fashioned Oatmeal (A, C)

A: Cooked al dente; C: Cold press olive oil added; M: Multigrain.

Table from [104].
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19.4.2 Minimally processed protein

Meats contain essentially no antioxidant potential,

which marks one possible mechanism underlying

the association between high protein diets and

pathogenesis. Their ability to generate more free

radicals relative tomost other foods underscores the

importance of balancing the 25–30% of total cal-

ories from protein with 60% of foods high in

antioxidants and fiber, but having a low GI. Mini-

mally processed lean protein, such as poultry and

hypo-toxic species of fish (Table 19.4), with infre-

quent consumption of red meat is preferred during

early recovery. Vegans can meet their daily protein

requirements by keeping track of protein sources,

such as legumes, unsalted nuts and seeds, and

tahini; these also contain antioxidants.

Controversy over the toxicity and benefits of fish

continues. Primary concerns includemercury [105],

and polychlorinated biphenyls and related free

radical producers. Mercury content varies greatly

from species to species [106] and dioxin level is

more a function of whether or not a particular

species is fatty, or farm raised [107]. It has been

suggested that the consumption of large quantities

of certain species could significantly increase health

risks due to the lipophilic organic compounds [108].

The consumption of farm raised salmon at relatively

low frequencies can increase exposure to dioxins

and dioxin-like compounds sufficiently to increase

the risk of disease [109]. On a more optimistic note,

levels of dioxin-like compounds and PCBs appear

to be decreasing in Mississippi catfish [110].

Processed proteins, such as cheese, delicatessen

meats, hydrolyzed plant protein (soy), and albumin

andwhey powder, should be avoided during recovery

as they can have higher relative percentages of

denatured protein. The controversy over processed

soy continues with signs that it is behaving like an

antinutrient [111,112] and its levels of concentrated

phytoestrogens are of concern to a few researchers

studyingcancer[113].Briefreportslinkprocessedsoy

withallergies,fluorosis [114], and increasedexposure

to manganese [115] and aluminum [116,117].

19.4.3 Omegas

Although fish oil supplements may be more health-

ful than the consumption of organochlorines-

containing fish [118], minimally processed and

unheatedomegas, such as those found incoldpressed

olive oil, are preserved by several other antioxidants.

The omegas in cold pressed olive oil may also be a

more bioavailable source of omega-3 comparedwith

fish oil supplements. Omega 3 and omega 6 need to

be ingested in a certain ratio, preferably in the

presence of omega 9, or bioavailability is likely to

be affected [119,120]. Topping each meal with

two tablespoons of cold pressed olive oil helps

provide a bioavailable ratio of omega 3, 6, and 9

without contributing to adipose storage nearly as

readily as from saturated fat sources such as cheese.

19.4.4 Sodium chloride

Sodium chloride appears to act as a food consump-

tion accelerant and may be an addictive substance.

Salted food stimulates appetite, increases calorie

consumption and the incidence of overeating, obe-

sityandrelated illnesses. Individualsconsumefewer

calories from a low sodium meal, eat less and often

initially strugglewith a low sodium eating plan. The

Salted Food Addition Hypothesis proposes that

Table 19.4 Lower mercury (Hg) and polychlorinated biphenyls (PCBs) containing fish and shellfish

Butterfish Haddock Ocean Perch Snapper

Clama Hake Oystera Sole

Cod Lobster, Spinya Perch, Freshwater Squida

Craba Mahi Mahi Salmon, Wild Tilefish, Atlantic

Crawfisha Monkfish Scallopa Trout

Flounder Mackerel, Spanish Shrimpa Tuna, Canned, Light (not albacore)

aNot recommended in hypercholesterolaemia.
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salted food acts in the brain like an opiate agonist,

producing a hedonic reward which has been per-

ceivedasbeingonlyperipherally“flavorful”,“tasty”

or “delicious” [7]. Impulses originating primarily

from the posterior aspect of the tongue and palate

travel into the mesolimbic opioid system, yielding

reward and continued salted food consumption even

while satiated [121]. The Salted Food Addiction

Hypothesis also proposes that mesolimbic opiate

receptor withdrawal has been perceived as

“appetite,” “craving” or “hunger” for salted food.

Regardless of the underlying mechanism, patients

maywant to begin the transition by beginningwith a

moderately salted (which in most cases translates

into a reduction in processed convenience food)

eating plan for approximately two weeks prior to

beginning a low sodium diet. “Light salt” or potas-

siumchloride should alsobe avoided. Popular salted

foods, such as cheese, may require more extended

and gradual step-down plans.

19.4.5 Non-nutritive sweeteners

Cylamate and saccharin were the forerunners to

today’s artificial, non-nutritive and low-energy

sweeteners. Safety issues surrounding these sweet-

eners have been controversial since their inception

and have focused primarily on the question of carci-

nogenesis, essentially to the exclusion of their possi-

bleroleinthedevelopmentofotherdiseases.Theyare

foundinnumerousfoodswiththepurposeoflowering

the number of total calories from carbohydrate.

Low-energy sweeteners have only been sanc-

tioned noncarcinogenic and acceptable for dental

hygiene. The controversies lie outside these

realms. Anecdotal reports include the relationships

between sweeteners and anxiety attacks, diarrhea

and altered bioavailability of nutrients and medi-

cines, eczema, immune response, irritability,

insomnia, light sensitivity, migraine headaches,

nausea, pain perception, tachycardia, and wheez-

ing. Investigators continue to disagree about the

relationships between non-nutritive sweeteners and

lymphomas, leukemias, cancers of the bladder and

brain, chronic fatigue syndrome, Parkinson’s dis-

ease, Alzheimer’s disease, multiple sclerosis, aut-

ism, and systemic lupus [122]. They also have not

been adequately brain-tested or linked to weight

reduction in adult or pediatric populations to war-

rant their large presence within the food chain.

Non-nutritive sugars are chemical concoctions that

substitute for low GI foods essential to sustained

energy; they are not sources of minimally pro-

cessed protein or omega 3, 6, and 9, and, most

importantly, have essentially no antioxidant proper-

ties. Sugar substitutes are best classified as macro-

antinutrients and have no place in a recovering

addict’s food plan. Healthier alternatives include

natural cane sugar, crystalline fructose, and agave

nectar. Recovering addicts, especially those with

metabolic syndrome, may benefit greatly by avoid-

ing foods made of hammer and cylinder milled

flours, including whole wheat. Products made of

flour can often have a GI higher than that of

granular sugar.

19.5 CONCLUSIONS

Drug addicts are elusive historians and are often

difficult to diagnose when they present for nutri-

tional consultation. Supplementing the nutritional

evaluation with a mini substance addiction evalua-

tion and comprehensive urine drug screen is essen-

tial. Substance addiction and the associated lifestyle

are directly linked to nutritional diseases. Patients

can be directed to AlcoholDetoxDiet.com or Opia-

teRecoveryDiet.com for quick reference regarding

lifestyle guidelines.
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20
Addictive disorders in nutritional
diseases – from a nutritional viewpoint
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20.1 INTRODUCTION

20.1.1 Definition of nutritional disorders

Nutritional disorders can be defined from a number

of perspectives. One method of classification is

based on the use of nutrients as therapeutic mod-

alities in situations of disordered organ function. In

this regard the Center forMedicare Services defines

reimbursable medical nutrition therapy for dia-

betes, renal disease, and comorbid hypertension

and hyperlipidemia. Another classification system

is based on the effect of nutrient excess or deficiency

on the functioning of organ systems. In this regard,

illnesses such as osteoporosis, anemia, thyroiditis,

obesity, marasmus, and kwashiorkor would be con-

sidered nutritional disorders. A third method of

classification involves the behavioral relationship

between nutrients and the regulation of their intake.

In this regard, eating disorders such as anorexia

nervosa, bulimia nervosa, binge eating disorder,

night eating syndrome, and obesity could be con-

sidered nutritional disorders.

This chapter addresses the interaction of sub-

stance addiction and nutritional disorders classified

by all threemethods described above. It provides an

overview of currently accepted nutrition therapy

methods and discusses the pathophysiology of aber-

rant intake regulation.

20.1.2 Interaction of addictive disorders
with medical nutritional therapy

Substance addictions involve the use of various

classes of drugs that affect a range of bodily organ

systems. Since all classes of misused drugs – alco-

hol, tobacco, stimulants, pain killers, tranquilizers –

are believed to usurp the naturally occurring reward

pathways meant to help control food (and thus

nutrient/energy) intake [1], substance addiction has

the potential to induce clinical and subclinical

malnutrition states. In addition, psychological

desire for food is altered in individuals misusing

substances. This can be especially dangerous in

diseases such as diabetes and renal disease in which

acute nutrient intake plays a major role in treating

the organ dysfunction.
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20.1.3 Interaction of addictive disorders
and food intake regulation

Food intake regulation involves interactions

between peripheral sensory signals, intestinal hor-

monal signals, and central neurotransmitter signals.

Oral stimulation with food through taste and smell

as well as drugs of addiction directly causes release

of brain dopamine that promotes pleasure and

continued motivation to acquire more food or drug.

Volkow et al. [1] reviewed the similarities in neural

circuitries underlying motivation to acquire and

ingest food and drugs. Common neurotransmitters

involved in these processes include mesolimbic

dopamine and opioid circuits. These neurotrans-

mitter circuits are modulated by peptide hor-

mones [2] which originate in the gastrointestinal

tract, such as ghrelin, insulin, leptin, cholecystoki-

nin (CCK), and glucagon-like-peptide-1 (GLP-1),

as well as centrally derived peptides, such as neu-

ropeptide Y (NPY), melanin concentrating hor-

mone (MCH), and cocaine-amphetamine-related

transcript (CART). Some data exist suggesting that

overeating and obesity are protective against drug

addiction [3,4] and Carr [5] reports that, in animals,

chronic food restriction increases the sensitivity to

addictive drugs.

20.1.4 Prevalence of nutritional disorders
in chronic alcohol and drug use

Chronic alcoholics and drug addicts have distorted

eating behavior that predisposes them to eating

disorders [6], malnutrition disorders, and hemato-

logical disorders. There are high rates of co-occur-

rence of eating disorders and substance addic-

tion [7]. Jonas et al. [8] found 32% of 259 surveyed

cocaine usersmet the DSM-III criteria for anorexia,

bulimia or both. Santolaria-Fern�andez et al. [9]

found 66.4% of hospitalized drug addicts exhibited

anorexia at the time of admission. When compared

to the general population, those with eating disor-

ders have higher frequencies of positive family

history for substance addiction [10]. The develop-

ment of de novo alcohol addiction and dependence

after bariatric surgery for severe obesity is a topic of

recent concern. Estimated incidence rates range

from a low of less than 3% to a high of

30% [11]. Possible hypotheses explaining these

findings are (1) the presence of a common mechan-

ism for over-use of rewarding substances that is

expressed differentially in different individuals, and

(2) an interaction between food and substance

addiction that increases the susceptibility to the

other [10].

Drug addicts tend to lose interest in everything

other than drugs, including food. Santolaria-

Fern�andez et al. [9] reported that 92.4% of drug

addicts without organic pathology were under the

mean weight for the population. Of the 140 studied,

54 (39%) met the criteria for marasmus and/or

Kwashiorkor-like malnutrition. Himmelgreen

et al. [12] found significantly lower measures of

body weight and anthropometric measures in drug

users when compared to nondrug users.

In several studies of hospitalization due to dia-

betic ketoacidosis (DKA), a considerable percen-

tage of patients admitted with DKAwere found to

have either alcohol or drugs in their system. Ped-

ersen-Bjergaard et al. [13] found that 31% of

diabetics admitted with severe hypoglycemia had

a psychoactive substance in their blood sample, and

17% had alcohol in their system.Warner et al. [14].

found that 14% of admissions of DKAwere cocaine

users. Hart and Frier [15] found 19% of diabetics

were admitted with severe hypoglycemia due to

alcohol intake.

Substance addiction and dependence can exacer-

bate theconsequencesof reducednutrient intakeand

its concomitant diseases. It seems prudent then to

screen for substance addiction/dependence in those

with eating disorders, diabetes, malnutrition and

thosewhohaveundergonebariatric surgery.Criteria

for eating disorders and substance addiction/depen-

dence can be found in the DSM-IVof the American

Psychiatric Association. Simple anthropometric

measurements of weight, waist circumference, and

percentage body fat, as well as blood test indicating

nutritional status (albumin, prealbumin, liver func-

tion tests, fasting glucose, hematocrit, hemoglobin,

red andwhite blood cell counts, andplatelet counts),

can suggest the presence of malnutrition that can

then be probed further for substance use.

304 ADDICTIVE DISORDERS AND CLINICAL DISEASES



20.2 INTERACTION OF ADDICTIVE DISORDERS WITH DISEASE-SPECIFIC
MEDICAL NUTRITION THERAPY

20.2.1 Diabetes, metabolic syndrome and
addictive disorders

Drug and alcohol use are major risk factors for

complications in diabetic patients, whether due to

changes in behavioral patterns, decreased aware-

ness of symptoms, interference with self-care, or

direct effects on carbohydrate metabolism. In addi-

tion, at least two separate studies have documented

increased risk of developing metabolic syndrome,

itself a risk factor for cardiovascular disease, with

increasing over-consumption of alcohol. Freiberg

et al. [16] and Fan et al. [17] both analyzedNational

Health and Nutrition Examination Survey

(NHANES) data from 1990s and concluded that

alcohol consumption in excess of daily recommend

guidelines (one drink for women, two drinks for

men) causes a significant increase in waist circum-

ference, blood pressure, glucose intolerance, insu-

lin resistance, and serum triglycerides.

20.2.1.1 Alcohol and carbohydrate metabolism

Alcohol is metabolized in preference to other

energy sources in the body, thus reducing glucose

disposal and causing insulin resistance. Higher

levels may reduce insulin binding and inhibit intra-

cellular signaling related to insulin. Alcohol also

inhibits gluconeogenesis and, when used in mod-

eration, may be related to enhanced insulin sensi-

tivity, resulting in glycemic control [18]. In chronic

alcoholics, whose liver stores of glycogen are often

depleted, this inhibition of gluconeogenesis may

lead to hypoglycemia [19].

20.2.1.2 Stimulant drugs and carbohydrate
metabolism

Use of dopamine-related stimulants (cocaine and

amphetamine, etc.) can interfere with certain

aspects of glucose metabolism. Amphetamines

have been found to have a counter-regulatory effect

to insulin. In a study by Baudrie and Chaouloff [20]

in rats, administration of amphetamine elicited a

rapid rise in plasma glucose that was associated

with a decreased insulin response to a glucose

bolus. They found that the hyperglycemic effect

was mediated by centrally located 5-HT2 receptors

and, in turn, adrenal epinephrine release. Cocaine

addicts are at high risk for DKA, mainly due to the

omission of insulin therapy. Another possible rea-

son is the effect of cocaine on counter-regulatory

hormones. Cocaine increases the levels of catecho-

lamines, which greatly affects carbohydrate meta-

bolism in the following ways: inhibiting pancreatic

insulin secretion, increasing glucagon production,

stimulating glycogenolysis and gluconeogensis in

the liver, activating lipolysis in the skeletal muscle,

impairing the peripheral use of glucose, as well as

stimulating ketogensis. This increased production

of ketoacids combined with omission of insulin

therapy greatly increases the chance of DKA [14].

20.2.1.3 Cannabis and nicotine and
carbohydrate metabolism

Cannabis has been found to have little or no effect

on diabetics, although it is known to cause food

cravings, which could in effect cause hyperglyce-

mia. A survey on young adult diabetics by Ng

et al. [21] found that several subjects were admitted

to the hospital for DKA after using cannabis.

A study by Pedersen-Bjergaard et al. [13] found

5% of patients admitted with severe hyperglycemia

had marijuana in their system.

Some people believe that smoking opium can

reduce serum glucose and lipids in diabetes. To test

this theory,Azod et al. [22] compared bloodglucose

and lipids in opium addicts and nonaddicts with

individuals with Type 2 diabetes. They found a

significant difference between the fasting blood

glucoseand two-hourpostprandialglucosebetween

thetwogroups,butnodifferenceinhemoglobinA1C
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(HbA1C)levels.This indicates thatopiumdecreases

blood glucose levels temporarily, but has no long-

lasting effects on blood glucose [22].

Studies on the relationship of nicotine and dia-

betes have reported mixed results. Nicotine use has

been shown to cause insulin resistance, increase the

risk of developing Type 2 diabetes, and increase the

risks of micro- and macrovascular complications in

both Type 1 and Type 2 diabetics [23]. Smoking

increases the circulating levels of insulin-antago-

nistic hormones such as epinephrine and norepi-

nephrine [24]. A study by Facchini et al. [25]

reported chronic cigarette smokers to be insulin

resistant, hyperinsulinemic, and dyslipidemicwhen

compared with nonsmokers. Chiolero et al. [26]

analyzed the tolerability of a nicotine lozenge or

gum and found that the conditions in a majority of

the diabetic patients were unaffected. A large cross-

sectional study by Henkin et al. [27] found that

smoking status did not influence insulin sensitivity.

However, since smoking and diabetes are indepen-

dent risk factors for cardiovascular disease, there is

wide support for recommending smoking cessation

in those with diabetes.

20.2.1.4 Diabetes control and substance
addiction

There isadefinite lackofawarenessabout theeffects

of drug and alcohol use on diabetes in chronic drug

users. A survey done by Ng in London of young

adults with Type 1 diabetes found that 72% of street

drug users were unaware of the adverse effects of

diabetes. Diabetic patients with either a drug or

alcohol addiction are at high risk for poor diabetes

control [21]. Physicians are encouraged to assess for

substance addiction in diabetics, and counsel their

patientsabout theadverseeffectsofdrugandalcohol

use on diabetes course and outcome.

20.2.2 Renal disease and addictive
disorders

Drug and alcohol addictions have been associated

with causing and exacerbating renal disorders.

Chronic exposure to inhalants has been associated

with various kidney abnormalities including acute

and chronic renal failure [28]. Ecstasy and cocaine

have both been associated with acute renal fail-

ure [29,30]. Several forms of renal disease and

progression of chronic renal failure to end-stage

renal disease have been associated with cocaine

addiction. The mechanisms include the hemody-

namics of cocaine and its effect onmatrix synthesis,

glomerular inflammation, and glomerulosclero-

sis [28]. Heroin has been associated with renal

damage, though the current reduced incidence sug-

gests that earlier impure heroin contained nephro-

toxic substances [31].

Smoking has been found to hasten the progres-

sion of renal disease. It has been associated with

decreased filtration rate, though the underlying

mechanisms are not yet understood. Smoking is

one of the most important remediable risk factors –

cessation of smoking has been shown to improve

both renal and cardiovascular prognosis and should

be recommended to all renal patients [32].

Medical nutrition therapy for renal disease typi-

cally involves a high carbohydrate, low protein diet,

with restrictions in sodium and potassium depend-

ing on the particular type of renal disease pre-

sent [33]. As discussed previously, chronic alco-

holics and drug addicts typically have poor diets

with low carbohydrate intake, and little interest in

eating or self-care processes. Consequently, diet

therapy compliance is often difficult and needs to

be carefully monitored. The kidney is involved in

maintenance of calcium–phosphorus homeostasis

through production of the active form of Vitamin D

and elimination of calcium and phosphorus [33].

Activated Vitamin D regulates absorption of cal-

cium and phosphorus from the gut [34]. This is

complicated further in chronic alcoholics, as alco-

holism commonly leads to hypocalcemia and hypo-

phosphatemia, and Vitamin D deficiency is not

uncommon [35]. Calcium and phosphorus control

is crucial in maintaining bone composition, and

should be closely regulated [34].

Some water soluble vitamins have been found to

be in increased demand in thosewith chronic kidney

disease [34]. This should be taken into considera-

tion for chronic alcoholics and drug addicts who are
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already prone to vitamin deficiencies as well as

smokers, who have been found to be deficient in

Vitamin C as well as carotenes [36].

A higher body mass index (BMI) of 25–28 is

correlated with increased survival rates compared

to lower BMI in normal kidney function [34].

Chronic alcoholics and drug users typically have

lower anthropometric measures when compared to

the general population [9]. This is secondary to

protein deficiencies, which are common in chronic

alcoholics [9,12]. A heart healthy diet of limited

saturated fat and increased “good” fats is recom-

mended, as cardiovascular disease is accelerated in

patients with chronic kidney disease [34].

20.2.3 Obesity and malnutrition

20.2.3.1 Caloric excess

Obesity is a multifactorial disease caused by an

interaction of genetics, caloric over-consumption,

and a sedentary lifestyle. Incidence of obesity has

risen sharply since the 1990s and currently stands

at�30%of the adult United States population [37].

By definition, people are classified as obese if they

have a bodymass index of 30 or greater, with those

who have a body mass index of 40 or greater

considered severely obese. Although behavior

therapy coupled with a low calorie diet can pro-

mote weight loss in obese individuals, those who

are severely obese tend not to benefit very much

from this intervention [38]. Currently, the most

effective treatment for severe obesity is bariatric

surgery.

Two types of bariatric surgery are common – the

vertical gastric banding (VGB) and the Rouen Y

gastric bypass. Both these procedures physically

reduce stomach capacity, thereby creating a de

facto state of caloric restriction. Since those indi-

viduals who qualify for surgery (thosewith BMI of

40 or greater) also have problems controlling food

intake, the reduction in stomach capacity can

present a major obstacle to successful weight loss

if the individual has not learned to adjust food

intake prior to surgery. Bariatric surgery reduces

mortality rates due to diabetes, cardiovascular

disease, hypertension, and stroke [39] in severely

obese individuals. Although the benefits of baria-

tric surgery are impressive with respect to reduc-

tions in mortality, a new “concern” with respect

to substance addiction in post-bariatric surgery

patients has developed, specifically alcohol addic-

tion. [11,40] reports that 28.4% of post-bariatric

surgery patients have a difficult time controlling

alcohol consumption, resulting in post-surgery

alcohol consumption greater than that seen before

surgery, while also reporting that in their own

study (of post-surgery patients queried 6–10 years

post surgery) incidence of alcohol addiction and

dependence was less than 3%. There have been

articles in the popular press [41] and stories

on magazine news shows such as ABC’s Good

Morning America that suggest that occurrence of

de novo addictions following bariatric surgery

may partly be due to “addiction transfer,” since

there is overlap in reward circuitry between

food and drugs. Another possible mechanism for

de novo addiction post bariatric surgery may

be related to the enhancement of drug reinforce-

ment through food restriction that results as a

consequence of bariatric surgery. No prospective

study has addressed this hypothesis; however,

animal studies on the effect of food restriction

on substance use show increased substance use

with caloric restriction and weight loss; and

increased substance use is reversed after weight

regain [5,42].

The increase in alcohol consumption also has an

effect on weight loss and maintenance after baria-

tric surgery, as alcohol contributes calories as well

as modulation of the reward circuitry [39]. Alcohol

consumption also causes a shift in macronutrient

preference, as those who consume more alcohol

after bariatric surgery also tend to increase intake of

lipids and proteins, and decrease intake of carbo-

hydrates [39]. In addition, alcohol metabolism is

altered in bariatric patients with intoxication occur-

ring at lower levels of alcohol intake than before

surgery [40,43]. It seems prudent tomonitor alcohol

consumption after bariatric surgery both to prevent

negating of the positive effects of bariatric surgery

and to intervene early in the potential development

of de novo alcohol addiction and dependence.
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20.2.3.2 Alcoholism and macronutrient
deficiency

Malnutrition in alcoholics can be primary or sec-

ondary – alcohol can replace other nutrients in the

diet or it can interferewith the absorption and use of

nutrients [44]. Alcohol intake up to 23% of total

kilocalories is typically associated with slightly

increased total energy intake, while intake greater

than 30% is associated with a decrease in total

kilocalorie and, thus, nutrient intake [44]. Patients

with chronic liver failure experience deficits in

protein metabolism, possibly leading to ascites,

internal bleeding, or hepatic encephalopathy [44].

Acute and chronic alcohol intake impairs amino

acid uptake and synthesis into proteins, reduced

protein synthesis and secretion from the liver, and

increased catabolism in the gut [45].

20.2.3.3 Alcoholism and micronutrient
deficiency

There is limited research on the nutritional effects

of recreational drug use. Most research comes from

patients who are beginning drug treatment pro-

grams. Malnutrition in drug users results from drug

induced anorexia, poor self-care, and irregular eat-

ing behavior [12]. Drug users tend to lose interest in

everything except drugs [46]. They are more likely

to be food insecure and to consume lesser amounts

of fruits and vegetables [12].

Heavy alcohol consumption can lead to reduced

Vitamin A levels in the liver. The primary reason

may be inadequate intake, but decreased hepatic

storage may also play a role [47]. Normal levels of

beta-carotene suggest an impaired ability of the

liver to take up beta-carotene and/or convert it to

Vitamin A [44]. The enzymes involved in the con-

version of retinol to its active form are the same as

those used to metabolize ethanol, suggesting a

possible disruption in Vitamin A metabolism with

chronic alcoholics. Deficiency can result in eye

disorders, such as night blindness, and impaired

immune function [48]. Excess Vitamin A can also

have harmful consequences for chronic alcoholics.

When taken with alcohol, excess Vitamin A causes

a significant leakage of the mitochondrial enzyme

glutamine dehydrogenase into the bloodstream,

which may promote hepatic fibrosis. Both Vitamin

A deficiency and excess have been associated with

promoting carcinogenesis [49]. Due to the hepato-

toxic effects of Vitamin A in conjunction with

alcohol use, supplementation with Vitamin A

should be carried out with caution and only used

in those who are capable of modifying their alcohol

intake [44].

Thiamin deficiency is the most common vitamin

deficiency seen in chronic alcoholics, and may be

the most important cause of tissue damage [48]. It

occurs as a result of decreased intake, reduced

absorption, and malutilization [50] and affects the

cardiovascular (wet beriberi) and nervous (dry ber-

iberi and Wernicke–Korsakoff syndrome) systems.

Deficiencies ofVitaminB6 and riboflavinmay be

seen in alcoholics due to a general low intake of B

vitamins or the adverse effects of alcohol on hepatic

storage of these vitamins. Vitamin B6 deficiency

can be partly responsible for neurologic, hemato-

logic, and dermatologic disorders in alcoholics.

Alcoholics may be deficient in Vitamin B6 but

not exhibit hematological or abnormal liver

function [48].

Niacin deficiency is frequently seen among

chronic alcoholics. It may result in pellagra, which

presents with various mental, neurological, and

gastrointestinal symptoms, with or without skin

lesions. Pellagra can lead to death by bronchopneu-

monia if not recognized and treated [51].

Folate and Vitamin B12 deficiencies can lead to

megaloblastic anemia. Levels of Vitamin B12 are

often normal in chronic alcoholics until develop-

ment of pancreatic insufficiency and/or liver disease

due to the large body stores of the vitamin [48].

Folate deficiency usually appears first, as a result of

poor intake, impaired absorption, accelerated

excretion and altered storage and metabolism [45].

Folate deficiency can usually be treated with proper

diet, but supplementation may be necessary due to

poor diet compliance in active alcoholics [44].

Vitamin C deficiency tends to be more frequent

among alcoholics than nonalcholics [48], and

occurs in those with and without liver disease [49].

When alcohol intake exceeds 30% of total calories,
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intake usually falls below the recommended daily

allowance (RDA [52]).

Depressed Vitamin E levels have been seen in

patients with alcoholic liver cirrhosis [48]

and with chronic alcohol induced pancreatitis

[53]. Pancreatic insufficiency may cause

Vitamin K deficiency due to a disruption of fat

absorption [49].

VitaminDdeficiencymay result from insufficient

intake, malabsorption due to cholestasis, inade-

quate sunlight exposure, as well as pancreatic

insufficiency [48]. Low Vitamin D status may con-

tribute significantly to calcium and phosphorus

deficiencies [35]. Hypocalcemia may also be

caused by hypoalbuminemia, insufficient intake,

hypomagnesemia, or excessive renal loss. Hypo-

magnesemia is very common among hospitalized

alcoholics, along with hypophosphatemia, and

results from deficient intake, malabsorption, exces-

sive renal losses, and cellular uptake [35].

Chronic alcoholics occasionally present with

zinc deficiency, most often in those with alcoholic

cirrhosis, due to decreased intake and absorption as

well as increased urinary excretion [49]. Iron may

either be in excess or deficient in chronic alcoholics.

Deficiency may result from gastrointestinal

lesions [48]. Elevated hepatic stores of iron have

been found in chronic alcoholics with liver disease.

The mechanisms of iron accumulation and the

source of excess iron remain unclear. These

increased iron levels may contribute to liver injury,

as both alcohol and iron cause oxidative stress and

lipid peroxidation [54].

20.2.3.4 Smoking and malnutrition

Cigarette smoking has been found to be associated

with poorer eating habits. Smokers tend to eat more

white bread, meat, sugar, and potatoes and less

fruits, vegetables, and whole grain and high fiber

products [36,55]. They are more likely to have an

imbalance between metabolic demand for antiox-

idants and dietary intake of antioxidant nutrients.

For similar levels of nutrient intake, smokers

were found to have lower circulating levels of

beta-carotene, alpha-carotene, cryptoxanthin, and

lycopene than nonsmokers [56]. Smoking is known

to cause decreases in serum levels of Vitamin C.

Marangon et al. [55] found an inverse association

between serum Vitamin C levels and smoking,

independent of dietary intake, suggesting that

smoking may have a direct influence on Vitamin

C metabolism.

20.2.4 Hematological disorders

20.2.4.1 Alcoholism and folate deficiency
anemia

Chronic alcoholism is often associated with ane-

mia, resulting from nutritional deficiencies, chronic

gastrointestinal bleeding, hepatic dysfunction, or

direct toxic effects of alcohol on erythropoiesis [57].

Macrocytosis is commonly seen among chronic

alcoholics, particularly those with poor eating

habits, and is associated with megaloblastic anemia

due to folate deficiency [57,58].

Studies in folate-deficient alcoholics suggest

that ethanol interferes with the recovery of folate

status and the hematopoietic response to folate.

Halsted et al. [59] reviewed the interactions of

folate with alcohol intake and reported decreased

intestinal folate absorption, increased renal excre-

tion, and decreased expression of the reduced

folate carrier in hepatic tissue. These disruptions

in folate metabolism result in the development of

megaloblastic anemia, a condition marked by

elevated mean corpuscular volume of erythrocytes

in the presence of reduced erythrocyte number.

Since megaloblastic anemia is common to both

folate and Vitamin B 12 deficiencies, it is impor-

tant to determine the exact deficiency before

providing supplement treatment. Supplementation

with folate will correct the morphological symp-

tons but can mask Vitamin B12 deficiency which

is associated with irreversible neurological

damage [33]. Vitamin B12 deficiency is not com-

mon in chronic alcoholism as alcohol induced

liver damage usually results is release of Vitamin

B12 and concomitant increase blood Vitamin B12

levels.
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20.3 FUTURE DIRECTIONS

Thepresenceofcommonneurocircuitsunderpinning

both over-eating and substance addiction, coupled

with the current obesity epidemic suggests that

greater attention must be directed at determining the

interactions between substance addiction, food over-

consumption, weight gain and loss. What are the

common risk factors?Why is it that some individuals

misuse drugs, while others abuse food? Recent data

suggests the possibility that bariatric surgery can

potentiate de novo addictions in susceptible indivi-

duals.Whiletheriskfactorsforthisphenomenonhave

not been identified, it is possible that there is a

commonneuro substrate that links the twobehaviors.

More information is needed on the effects of

nutrients as they interact with genetic risk factors

for choice of addicted substance, promotion of

relapse and “transfer of addiction”. The field of

epigenetics is relatively new but holds promise for

determining the effects of nutrients on human dis-

ease [60]. Recent work (in rats) has demonstrated a

role for nutrient exposure in the prenatal period to

shape offspring preferences not only for food but

also for alcohol [61], and Gomez-Pinilla [62]

reviews data suggesting a role for nutrients in

modulating brain cognitive functions. He states

that, “Understanding the molecular basis of the

effects of food on cognition will help us to deter-

mine how best to manipulate diet in order to

increase the resistance of neurons to insults and

promote mental fitness”. Since it is known that

substance addiction can damage neurons as well

as affect neuro-plasticity, the ability to identify

those at genetic risk for these events (through their

response to various nutrients) may provide addi-

tional options for treatment and prevention

interventions.
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21.1 INTRODUCTION

The gastrointestinal system and liver are major

targets for most commonly used licit and illicit

substances.Thischapterdescribes themorecommon

gastrointestinal diseases associated with addiction

to alcohol and other drugs. The emphasis is on the

clinicalmanifestations, diagnosis, andmanagement.

21.2 ALCOHOL CONSUMPTION AND THE GASTROINTESTINAL SYSTEM

Alcohol addiction is associated with injury to all

parts of the gastrointestinal tract [1–3]. The impact

of alcoholic liver disease in particular is more

severe than that of many cancers, yet it attracts

much less concern among both the public and the

medical profession. The prevailing nihilism about

treatment may contribute to this attitude. However,

new insights into the pathophysiology of alcohol

use disorders now allow for prospects of earlier

recognition and more successful efforts at preven-

tion and treatment prior to the medical and social

disintegration of the patient.

21.2.1 Parotids

Painless symmetrical enlargement of the parotid

glands, termed as sialosis or sialadenosis, is com-

mon in patients with alcoholic liver injury. Sialosis

is characterized by the triad of acinar cell hyper-

trophy, myoepithelial degeneration, and neural de-

generation. Salivary secretion is reduced in exper-

imental animals given alcohol. These effects may

contribute to progressive dental caries and poor oral

mucosal health. The effect of alcohol addiction on

salivary function in humans is controversial, with
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reports of both increased, unaltered [4], and de-

creased salivary flow [5].

21.2.2 Esophagus

Both acute and chronic alcohol consumption are

associated with symptomatic gastro-esophageal

reflux disease (GERD). Reflux episodes were

increased by 60 g of ethanol given to healthy non-

alcoholic subjects with a meal [6]. A number of

mechanisms have been identified that may contrib-

ute to these effects of alcohol [1]. Direct application

of 30% ethanol to the esophageal mucosa led to

mucosal injury but lower concentrations were less

toxic. An acute dose of alcohol reduced both lower

esophageal sphincter pressure (LESP) and reduced

maximal LESP stimulated by a meal. Chronic

alcohol addiction was also associated with mano-

metric abnormalities relevant to GERD that re-

covered with a month of abstinence [4]. These

abnormalitieswere found regardless of the presence

or absence of peripheral neuropathy. These studies

support the time-honored advice to reduce alcohol

consumption in the presence of symptomatic

GERD.

Alcohol addiction was found in most cases of

Barretts’ Esophagus in an early series [7]. More

recently, alcohol addiction was not often found in

asymptomatic Barretts’ [8], but was strongly asso-

ciated with carcinoma [9].

21.2.3 Gastrointestinal bleeding
including mallory–weiss syndrome

Upper gastrointestinal bleeding is common

amongst alcoholics. The most common cause is

hemorrhagic gastritis, an acute mucosal lesion.

Variceal hemorrhage is an uncommon and life-

threatening event with approximately 50% mortal-

ity for the first episode and about 25% for subse-

quent episodes.

Mallory–Weiss syndrome comprises vomiting

following by hematemesis associated with a tear

at the cardio-esophageal junction. Most cases of

Mallory–Weiss syndrome are seen in alcoholics.

The amount of blood lost is usually minor, typically

without a fall in hemoglobin or hemodynamic

compromise but life-threatening hemorrhage can

occur. The lesion usually heals within 72 hours

without specific treatment.

Themanagement of upper gastrointestinal bleed-

ing depends on the etiology and severity. Patients

are referred to the emergency department without

delay. The initial assessment focuses on hemody-

namic stability (BP, pulse, circulation, hemoglobin

level) and etiology (evidence is particularly sought

for the presence of liver disease with signs of portal

hypertension such as splenomegaly). A large-bore

intravenous catheter is placed and fluids and blood

given as required. Immediate administration of acid

suppression drugs has not been consistently shown

to benefit clinical outcomes but one report suggests

a role in bleeding peptic ulcers requiring endoscop-

ic treatment [10]. Endoscopy is performed as soon

as practicable, as the findings direct management

and indicate the prognosis. Endoscopic signs of

recent bleeding (adherent clot, visible vessel, and

active bleeding, respectively) are associatedwith an

increased risk of recurrent bleeding. There is now

evidence from several controlled trials that endo-

scopic therapy for actively bleeding lesions reduces

recurrent bleeding, transfusion requirement, and

the need for surgery. Mortality is increased in the

elderly, those with shock on presentation, those

requiring large volume transfusion, and those with

serious intercurrent illness. Surgery is indicated for

bleeding uncontrollable by endoscopic treatment,

recurrent hemorrhage or where endoscopic treat-

ment is not available.

21.2.4 Alcoholic gastritis

The gastric mucosa is a target for alcohol-related

toxicity but also contributes to the oxidation of

alcohol. Exposure of the gastric mucosa to 20%

alcohol induces gastric mucosal injury. Lower con-

centrations are not toxic, whereas higher concen-

trations lead to extensive hemorrhagic injury. These

lesions are characterized by subepithelial haemor-

rhages and epithelial erosions. Inflammatory cell

infiltration is not a consistent feature.
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The clinical syndrome of alcoholic gastritis has

been surprisingly controversial despite consider-

able study [11,12]. Brown et al. [13] found that

gastritis was not more common in patients with

cirrhosis than healthy controls. It was shown that

gastritis in the alcoholic was strongly associated

with H. pylori infection, with histological and

symptomatic relief after eradication of the organ-

ism but no improvement with abstinence from

alcohol [14,15]. The presence of alcohol dehydro-

genase (ADH) activity in H. pylori organisms may

tend to protect the alcohol drinking host from

infection, as exposure to alcohol leads to generation

of acetaldehyde thatmay be bactericidal.Healing of

established ulcers is not retarded by moderate al-

cohol consumption. More severe alcohol addiction

is associated with reduced medication compliance

and delayed healing.

The clinical term ‘alcoholic gastritis’ is nonspe-

cific and is often used to refer to a broad range of

upper gastrointestinal symptoms experienced by

alcoholics, such as gastro-esophageal reflux, peptic

ulceration, fatty liver, alcoholic hepatitis or alco-

holic pancreatitis to name a few. Given the uncer-

tainty surrounding the etiologic role of alcohol

addiction in gastritis and the broad range of poten-

tial explanations for these symptoms, it is appro-

priate to evaluate patients on an individual basis.

21.2.5 Alcoholic pancreatitis

Alcoholic pancreatitis remains a major cause of

morbidity amongst alcoholics. The incidence

appears to have risen in the United States and

internationally through the twentieth century [16].

United Kingdom data confirm this trend and reveal

a correlation between rising total community alco-

hol consumption and the number of hospital admis-

sions for chronic pancreatitis [17].

21.2.5.1 Definitions

The term acute pancreatitis refers to an acute

inflammatory process of the pancreas, with variable

involvement of other regional tissues or remote

organ systems [18]. Chronic pancreatitis is charac-

terized by chronic inflammation, glandular atrophy,

and fibrosis. Clinically, it manifests with abdominal

pain and/or exocrine or endocrine insufficiency.

21.2.5.2 Predisposing factors

Only a minority (less than 5%) of heavy drinkers

develops clinically evident pancreatic disease, al-

though a post-mortem study has shown that path-

ological changes in the pancreas are common

amongst alcoholics [19]. Numerous investigators

have attempted to account for this individual sus-

ceptibility by studying associations between alco-

holic pancreatitis and potential risk factors [20,21].

These studies have focused on the amount, type

and pattern of alcohol consumption, genetic mar-

kers, diet, hypertriglyceridemia [22], tobacco con-

sumption [23], and pancreatic ischemia. A number

of these studies are difficult to interpret due to

small study sizes, inappropriate controls, and in-

consistent findings between studies, so there

remains insufficient evidence to consider that any

of the above factors well established. As a result,

individual susceptibility to this disease remains

largely unexplained.

21.2.5.3 Etiology

The most common associations of acute pancrea-

titis in Western societies are gall stones and alcohol

addiction, which together account for approximate-

ly 75% cases. Alcoholic pancreatitis typically

occurs in subjects who have consumed greater than

100 g alcohol per day for at least 5–10 years and

rarely, if ever, follows an isolated alcoholic de-

bauch. Once the disease is established, episodic

heavydrinking often precipitates relapses. Relapses

have been described after only one day of recurrent

drinking. The causative link between alcohol ad-

diction and pancreatitis for an individual patient is

made on clinical grounds by a compatible history

and exclusion of other etiologic factors. Pancreatitis

is common amongst people with HIV, particularly

in association with alcohol addiction [24].
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Other relatively common causes for pancreatitis

that should be considered include gall stones,

hypercalcemia of any cause, and severe hypertri-

glyceridemia. Hypertriglyceridemia (greater than

10mmol/l) of any cause is associatedwith recurrent

attacks of pancreatitis. Although alcohol addiction

is a known cause of hypertriglyceridemia, the ma-

jority of cases of alcoholic pancreatitis are not

associated with marked hyperlipidemi [22].

21.2.5.4 Pathogenesis

Two important factors leading to tissue injury in

pancreatitis are autodigestion and oxidant stress.

Alcohol administration has been reported to in-

crease the tone of the sphincter of Oddi [25] and

inhibit pancreatic secretion [26]. In experimental

animals, alcohol intake impairs the stability of

critical acinar cell organelles, zymogen granules,

and lysosomes. This may allow their contents con-

taining digestive enzymes and lysosomal enzymes

to become co-located. Lysosomal enzymes (partic-

ularly cathepsin B) are capable of activating tryp-

sinogen to trypsin, which in turn can activate other

digestive enzyme precursors resulting in a cascade

of autodigestion. Ethanol consumption has been

shown to increase the pancreatic content of the

major alcohol metabolizing isoform of cytochrome

P450 (CYP2E1) and increase tissue markers of

oxidant stress [27]. The progression of the disease

involves local inflammation and, when severe, sys-

temic inflammation. A range of cytokines are in-

volved and these may be detected in blood and

pancreatic tissue. These mediators of inflammation

include chemokines that act at CCR1, platelet

activating factor (PAF), and substance P. Inhibition

of thesemediators of inflammation has the potential

to limit the progression of pancreatitis and prevent

serious complications or death but cannot prevent

the initial attack of pancreatitis. None has found a

clinical role to date.

21.2.5.5 Diagnosis

A confident diagnosis of pancreatitis can often be

made on the basis of an attack of severe abdom-

inal pain and tenderness with elevation of the

serum amylase more than three times the upper

limit of normal and with imaging studies sugges-

tive of inflammation in and around the pancreas.

Gall stones should be excluded by ultrasound

examination. In cases with a negative ultrasound,

serum alkaline phosphatase or transaminase levels

raised at least twofold suggest associated gall

stones, which may be detected by repeat ultraso-

nography or endoscopic retrograde cholangiopan-

creatography (ERCP). Magnetic resonance chol-

angiography is increasingly performed to diag-

nose gall stones.

The diagnosis of alcoholic pancreatitis is occa-

sionally difficult. Amylase testing is useful in estab-

lishing the presence of acute pancreatitis, but peak

levels do not correlate well with the severity of the

disease. Moreover, the amylase level does not rise

significantly in approximately 10% of cases of

acute pancreatitis, including many with alcoholic

pancreatitis or those in whom the presentation is

delayed. Determination of serum lipase, which

remains elevated longer than the serum amylase,

may be helpful. Amylase levels in the range found

in acute pancreatitis may occur in other gastroin-

testinal disorders, including perforated peptic ulcer

and ischemic bowel. Estimation of serum lipase

levels does not help distinguish these disorders from

pancreatitis because the source of the amylase

(intestinal fluid) also contains lipase. In renal fail-

ure, serum amylase levels may occasionally be

strikingly elevated. Salivary gland disease with

hyperamylasemia occurs in alcoholics and may be

differentiated by fractionation of serum amylase

and investigation of the salivary glands. Macroa-

mylasemia is a condition in which amylase forms

large complexes with an abnormal serum protein.

The disorder is usually found co-incidentally in a

patient with very high amylase levels but without

abdominal pain and is differentiated from pancre-

atitis by a normal serum lipase and the absence of

amylase in the urine. Minor elevations of the serum

amylase (less than threefold) may be due to many

disorders, including administration of morphine

with secondary spasm of the sphincter of Oddi.

Painless pancreatitis can occur, usually in the set-

ting of a comatose or post-operative patient where
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pain is not appreciated. The diagnosis rests on other

clinical and laboratory features.

21.2.5.6 Assessment of severity

A number of clinical and laboratory criteria have

been developed to identify patients at risk of com-

plications so that they may be treated more inten-

sively at an earlier stage. These objective criteria

add little to careful clinical assessment [28], are

cumbersome, and not often used clinically.

The contrast-enhanced CT scan is now widely

performed to detect pancreatic necrosis and com-

plications of severe pancreatitis, such as fluid col-

lections, pseudocysts, and abscesses. Caution in the

unrestricted use of contrast-enhanced CT scans

appears warranted at present. CT scanning without

contrast can detect most diagnostic features of

pancreatitis and is often performed first.

21.2.5.7 Treatment

Severe cases, particularly those associated with

respiratory or renal failure, require treatment in an

intensive care unit. Initially, patients are treated

with bed rest, analgesics, intravenous fluids, and

fasting. The preferred analgesic is pethidine, since

morphine has a greater tendency to contract the

sphincter of Oddi [29], which may exacerbate

pancreatitis. Intravenous fluids are given to restore

vascular volume and renal perfusion.

Various specific therapies have been evaluated.

Treatments to reduce pancreatic secretion aim to

reduce pressure in the pancreatic duct and, conse-

quently, reduce the block in exocytosis from pan-

creatic acinar cells. However, the inflamed pancreas

already secretes very little [30] and no beneficial

effect has been found for measures designed to

reduce pancreatic secretion. However, patients are

initially fasted, partly for symptomatic reasons, but

also because early re-feeding seems to cause clin-

ical relapse. Protease inhibitors may limit the dam-

age done by activated digestive enzymes. In clinical

practice, it may be impossible to commence treat-

ment early enough in the attack of pancreatitis for

protease inhibitors to be effective. Peritoneal lavage

might improve the outcome by removing toxic

inflammatory products from the peritoneum but the

results of controlled studies have been conflict-

ing [31,32]. New approaches that may prove more

effective include extended lavage for seven days

and retroperitoneal lavage using operatively placed

cannulae. Antibiotics have not been shown to be

beneficial for unselected cases of acute pancreatitis

for which the prognosis is already excellent. How-

ever, in severe pancreatitis two controlled trials of

prophylactic antibiotic therapy with imipenem [33]

or a combination of ceftazidine, amikacin, and

metronidazole [34] demonstrated a significant re-

duction in septic episodes. Nonetheless, mortality

and the need for surgery were not altered.

21.2.5.8 Treatment of chronic pancreatitis

The main problem is usually pain and this may be a

very difficult management problem. Complete ab-

stinence from alcohol is essential to minimize

progression of the disease and this may help to

control pain. Reassurance that the disorder is benign

with a tendency to slowly remit is helpful. Non-

narcotic analgesiamay suffice, but opioids are often

required and should not be unreasonably withheld.

Antidepressants should be tried. Celiac plexus in-

jection helps about 60% of patients but pain may

recur. The procedure is not often performed due to

limited efficacy, frequent recurrence, and signifi-

cant complications. Pancreatic enzyme supple-

ments have been evaluated for the treatment of pain

but the evidence is mixed. A trial of one month is

sufficient to determine whether this works in prac-

tice. Octreotide is not effective. Endoscopic

approaches to dilate pancreatic duct strictures and

remove calculi are widely available but the rela-

tionship between pancreatic duct obstruction and

pain is not clear. Surgery has been employed for

refractory cases, and two controlled trials have

shown better results than endoscopic therapy. The

Whipples procedure or modified Whipples proce-

dures are themost commonly performed procedure.

The Puestow procedure (lateral pancreatico-

jejunostomy) involves decompression of a dilated
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pancreatic duct and side-to-side anastomosis onto a

roux-en-Y loop of jejunum. Distal pancreatectomy

is not often performed now.

Exocrine failure is treated by dietary modifica-

tion and pancreatic enzyme replacement. Reduc-

tion of dietary fat intake reduces steatorrhea. Pan-

creatic enzymes are required with each meal and

snack. The newer preparations are more potent and

are preferred. Enteric coated microsphere prepara-

tions release enzymes only in the duodenum and

this reduces inactivation of lipase by gastric acid.

Histamine-2 receptor antagonists or proton pump

inhibitors also limit lipase inactivation. Fecal fat

levels typically fall but are not usually normalized.

Diabetes mellitus is treated with dietary modifica-

tion, treatment of malabsorption, and specific ther-

apy. Some patients respond to oral hypoglycaemic

agents but most require insulin. The diabetes is

“brittle” in that the patient is susceptible to hypo-

glyemia due to loss of both insulin and glucagon

secretion. Despite earlier reports, long-term surviv-

ing patients with this form of diabetes are prone to

diabetic complications.

21.2.6 Alcoholic liver disease

Cirrhosis of the liver is the fifthmost common cause

of death amongst middle aged American men and

accounts for more than 26 000 deaths per annum in

the United States [35]. Alcohol is themost common

cause for cirrhosis in developed nations, typically

accounting for about 50% of all cases. End-stage

alcoholic liver disease ranked as the leading pri-

mary indication for liver transplantation in the

United States for more than a decade, and is now

second to chronic hepatitis C, which commonly

co-exists with alcohol addiction.

The population risk of cirrhosis is related to the

population level of alcohol consumption. This phe-

nomenon has been demonstrated by comparing

rising or falling levels of alcohol consumption in

several populations across time and by comparing

different populations [1]. Recent reductions in pop-

ulation alcohol consumption in France and Austra-

lia can, therefore, be expected to lead to reduced

prevalence of this disease. By contrast, alcohol use

and cirrhosis rates have substantially increased in

the United Kingdom over the last decade.

21.2.6.1 Pathogenesis

The pathogenesis of alcoholic hepatitis is complex

and is still subject to debate [36]. Recent studies

suggest that alcohol addiction leads to liver injury

via oxidative stress, endotoxin and cytokine acti-

vation leading to progressive fibrogenesis. These

broadly described processes interact with each

other. Ethanol metabolism within the liver is

thought to lead to the generation of toxic metabo-

lites whichmediate alcoholic liver damage. Ethanol

itself also contributes to liver injury. Ethanol has

been shown to affect intracellular signaling path-

ways [37] by its effects on lipid membranes and its

interaction with several cellular proteins, including

phospholipases and adenylate cyclase. Ethanol is

metabolized to acetaldehyde and to acetate mainly

via ADH and ALDH enzymes, respectively. Acet-

aldehyde has been shown to affect many aspects of

normal cellular functioning, including DNA repair,

microtubule assembly, mitochondrial respiration,

fatty acid oxidation, and activation of fibrinogen-

esis. High levels of acetaldehyde have been mea-

sured in patients with alcoholic liver disease, in part

due to impaired mitochondrial ALDH function. A

second pathway involving cytochrome P450 2E1 is

part of the microsomal ethanol-oxidizing system

(MEOS), and is induced by chronic ethanol con-

sumption A third system involving catalase is gen-

erally thought to play a minor role under most

circumstances [38].

21.2.6.2 Risk factors for alcoholic liver disease

These include the amount of alcohol consumed,

gender, genetic factors, obesity, chronic viral hep-

atitis, ingestion of hepatotoxins, and nutrition.

Amount of Alcohol Consumed Fatty liver may be

observed after a single binge, but more advanced

liver disease is typically seen after more than 10

years consumption at average levels greater than

100 g/day. The risk of liver disease increases above
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60 g/day for men. Amongst very heavy drinkers,

the risk rises to approximately 50%, but does not

reach 100% even at the highest level of alcohol

consumption.

Gender Women appear to be at greater risk of

alcoholic liver disease with a risk rising for alcohol

consumption greater than 20–40 g/day.

Genetic Factors A classic twin study showed that

the concordance rate for alcoholic liver disease

(ALD) is threefold higher in monozygotic twins

compared to dizygotic twins [39], suggesting that

genetic factors contribute to the risk of liver disease

amongst those that misuse alcohol.

Obesity The prevalence of obesity is continuing

to rise and the disorder now affects almost 34%

of adult Americans. Liver disease is one of its

manifestations and nonalcoholic steatohepatitis

(NASH) is now recognized as a very common and

potentially progressive liver disease. NASH resem-

bles alcoholic liver disease with respect to the

pathological appearance of liver tissue and certain

mechanisms of injury. There is both experimental

and clinical evidence of an alcohol–obesity inter-

action in the liver [40,41]. The effect of weight

reduction on alcoholic liver disease has not been

documented, but continuing NASH may explain

failure to normalize liver tests in patients who attain

abstinence from alcohol.

Chronic Viral Hepatitis B and C Alcohol addiction

is widely recognized as a factor that is associated

with advanced liver fibrosis in patients with chronic

viral hepatitis, particularly hepatitis C (discussed

further in Section 21.5.2.3).

A similar, but less marked interaction has been

ascribed to chronic hepatitis B infection in alco-

holics but this interaction is not supported by all

studies. One possible explanation for this contro-

versy is that the older hepatitis B studies antedated

recognition of hepatitis C virus. The studies may

have been confounded by unrecognized co-infec-

tion with hepatitis C [42].

Other Hepatotoxins Including Acetaminophen

Chronic alcohol consumption is associated with

a range of drug interactions which may alter drug

effects or increase the risk of liver injury. Chronic

ethanol consumption increases the hepatotoxicity

of a number of compounds, including paracetamol,

industrial solvents, anesthetic gases, isoniazid,

phenylbutazone, and illicit drugs (e.g., cocaine).

The induction of cytochrome P450 2E1 (CYP2E1)

by chronic alcohol consumption explains the in-

creased vulnerability of the heavy drinker to these

substances. CYP2E1 oxidizes ethanol but also has

an extraordinary capacity to activate many xenobio-

tics to highly toxic metabolites.

Among alcoholic patients, hepatic injury asso-

ciated with acetaminophen has been described

following repetitive intake such as for headaches

(including those associated with withdrawal

symptoms). Amounts well within the accepted

rate for the general community (2.5–4 g) have

been incriminated as the cause of hepatic injury

in alcoholic patients [43]. It is likely that the

enhanced hepatotoxicity of acetaminophen after

chronic ethanol consumption is caused, at least in

part, by an increased microsomal production of

reactive metabolite(s) of acetaminophen. Consis-

tent with this view is the observation that, in

animals fed ethanol chronically, the potentiation

of acetaminophen hepatotoxicity occurs after eth-

anol withdrawal [44], at which time production of

the toxic metabolite may be at its peak, since at

that time competition by ethanol for a common

microsomal pathway has been withdrawn. At this

time, there may be the greatest need for analgesia

because of the headaches and other symptoms

associated with withdrawal. This also explains the

synergistic effect between acetaminophen, etha-

nol, and fasting, since all three deplete reduced

glutathione (GSH), thereby contributing to the

toxicity of each compound because GSH provides

a fundamental cellular mechanism for the scav-

enging of toxic free radicals. Furthermore,

CYP2E1 promotes the generation of active oxy-

gen species that are toxic in their own right and

may overwhelm the antioxidant system of the

liver and other tissues with striking consequences.

A similar effect may also be produced by the

free hydroxy ethyl radical generated from ethanol

by CYP2E1.
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Nutrition For many years, alcohol per se was not

thought to be hepatotoxic and alcoholic liver dis-

ease was thought to result from poor nutrition.

Nutritional impairment is universally present in

patients with alcoholic liver disease and correlates

with the severity of the disease. In addition, nutri-

tional supplementation may play a therapeutic role

in established cases. However, Lieber et al. [45]

have clearly shown in the baboon model that ex-

perimental alcohol administration can lead to pro-

gressive liver injury, including cirrhosis, in the

presence of an otherwise nutritionally adequate diet

Short-term administration of ethanol produces fatty

liver with striking ultrastructural lesions [46] both

in rats and in humans, an effect that is accelerated by

co-administration of a high-fat diet.

Nutritional disorders may accelerate progression

of alcoholic liver disease. Protein deficiency is a

recognized cause for fatty liver due to impaired

apoprotein synthesis required to export lipid from

hepatocytes. Choline deficiency is associated with

hepatic fibrosis. Vitamin A excess also leads to

hepatic fibrosis. Alcohol addiction is associated

with low serum levels of Vitamin A and, if supple-

ments are inappropriately given, VitaminA toxicity

may result, even with normal serum levels [1].

21.2.6.3 Clinical features

Symptoms and signs are not reliable indicators of

the presence or severity of alcoholic liver disease.

There may be no symptoms, even in the presence of

cirrhosis. This paucity of symptoms may facilitate

denial of an alcohol problem until end-stage com-

plications occur. However, in some cases, florid

clinical features do allow a confident clinical

diagnosis.

Alcoholic liver disease comprises three clinico-

pathological entities that frequently co-exist: alco-

holic fatty liver, alcoholic hepatitis, and alcoholic

cirrhosis. Alcoholic fatty liver may be observed

after several days of heavy drinking or in long-term

drinkers and manifests anorexia, nausea, and right

upper quadrant discomfort. The liver is enlarged,

firm, andmaybe tender. There are typically no other

signs. Alcoholic hepatitis is classically defined by

symptoms and signs of hepatitis in association with

alcohol addiction. Mild cases are common and

typically resolve quickly with abstinence. Severe

alcoholic hepatitis is rare and carries a short-term

mortality of approximately 50%. These cases pres-

ent with anorexia, nausea and abdominal pain,

impaired liver function with jaundice, bruising and

encephalopathy. Ascites may be present. Systemic

disturbances include fever and neutrophilic leuko-

cytosis. Alcoholic cirrhosis may present with nau-

sea or weight loss but typically presents with com-

plications such as portal hypertension leading to

variceal bleeding and/or ascites, liver failure, and

hepatocellular carcinoma. Alcoholic cirrhosis is a

recognized risk factor for hepatocellular carcinoma

but it is not clear that there is an association between

alcohol addiction and hepatocellular carcinoma in

the absence of cirrhosis [47].

21.2.6.4 Diagnosis of alcoholic liver disease

Many cases of alcoholic liver disease are detected

only by results of liver tests. The liver tests are a

sensitive marker for alcoholic liver disease but

similar findings may be observed in nonalcoholic

steatohepatitis (NASH) and in patients treated with

medications such as anticonvulsants. The g-gluta-
myl transpeptidase (gGT) level is almost always

raised and often exceeds 1000U/l. The transami-

nases are only moderately elevated. Levels above

500U/l suggest an additional disorder, such as

acetominophen ingestion, viral hepatitis or liver

ischemia. The aspartate aminotransferase (AST)

exceeds the alanine aminotransferase (ALT) level

in most cases. Possible explanations for this obser-

vation are that AST is a mitochondrial enzyme and

alcoholic injury selectively injuresmitochondria. In

addition, AST is also found in other tissues subject

to alcohol injury, including skeletal muscle and

heart. If the ALTexceeds the AST, chronic hepatitis

C, acetominophen ingestion or other causes for

hepatocellular injury should be considered. Neu-

trophilia is found in severe cases but may reflect

concomitant sepsis.

The diagnosis of alcoholic liver disease rests on

the history of prolonged alcohol addiction with a
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compatible clinical and laboratory picture. Other

contributing factors that should be routinely con-

sidered are ingestion of hepatoxic drugs including

herbal preparations and acetominophen, diabetes

mellitus, hepatitis B and C infection, and iron

overload. Additional investigations are restricted

to atypical cases or those that fail to resolve with

abstinence from alcohol. Other explanations

for liver disease, including autoimmune hepatitis,

Wilson’s Disease, alpha-1-antitrypsin deficiency,

cholestatic liver disease including primary biliary

cirrhosis, may need to be considered in specific

cases.

The severity of alcoholic hepatitis can be

assessed using several objective rating scales. The

Maddrey Discriminant Function (MDF) is the most

widely used as it is the simplest and correlates

well with the Mayo end-stage liver disease score

(MELD score).

Role of Liver Biopsy There is insufficient evidence

to offer clear guidelines for the use of liver biopsy in

alcoholic liver disease [48]. The risks of liver biopsy

may outweigh the limited benefit. Outside research

settings, liver biopsies are generally reserved for

atypical cases where the history of alcohol con-

sumption is unclear, or where other liver diseases

co-exist, such as hepatitis C. In life-threatening

cases where transplantation is being considered

pending accurate diagnosis,VitaminK, fresh frozen

plasmamay be required, to reverse coagulopathy to

accomplish biopsies. Transjugular biopsy is a safe

procedure in coagulopathic patients to obtain suf-

ficient tissue for diagnosis, but the procedure is not

widely available.

21.2.6.5 Management of alcoholic liver disease

The management of alcoholic liver disease rests

upon avoidance of further alcohol consumption.

Other interventions are reserved for those with

particularly severe disease or who are unable to

maintain abstinence. There is considerable evi-

dence that survival is increased by maintaining

abstinence. The improvement with abstinence is

so consistent that the gGT falls with an apparent

half-life of 26 days [49]. Failure to do so suggests

continuing alcohol consumption or occasionally

another co-existing liver disease, such as obesity-

related liver disease or drug toxicity. Advanced

cirrhosis does not resolve with abstinence as it is

an irreversible lesion, but the activity is reduced and

many very ill patients make striking improvements,

often returning to compensated cirrhosis.

The first issue is to define what level of alcohol

consumption to recommend for the patient with

liver disease. Those with alcohol dependence or

severe liver disease should be given clear advice to

remain abstinent long term. However, many

patients have only minor abnormalities in liver

function tests without clinical evidence of cirrhosis.

A typical recommendation is a six-week period of

abstinence followed by repeat liver tests. If these

normalize and the patient wishes to resume drink-

ing, consumption within recommended levels may

be resumed provided follow-up liver tests remain

normal. Continuing follow-up in a primary care

setting is important, as the major causes of death in

mild alcoholic liver disease are nonhepatic pro-

blems related to alcohol misuse, such as trauma

and suicide.

Several management problems commonly arise.

Many patients with alcohol-induced disorders de-

cline referral to an alcohol treatment service. In

these cases, internists and primary care physicians

can readily develop the skills to perform motiva-

tional interviewing, maintain regular follow-up,

and monitor progress. Discussion with addiction

or psychiatric specialists may provide additional

management suggestions. Another issue is the

safety of acamprosate and naltrexone in patients

with significant liver disease. Acamprosate does

not accumulate even in severe liver disease, as the

drug is excreted unchanged in the urine and is not

metabolized. Acamprosate is listed as contra-indi-

cated in severe decompensated (Childs C) liver

disease but, even in that setting, the risks of

treatment should be balanced against the risks of

continuing alcohol consumption and there are no

published reports of an adverse effect on liver

function. Naltrexone is associated with dose-de-

pendent hepatotoxicity (typically at doses of

300mg/day), but reactions are most unusual at the
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standard dose of 50mg/day. In two studies, liver

function tests improved in naltrexone-treated alco-

holics with no cases of clinically evident hepato-

toxicity, indicating the therapeutic effect to reduce

alcohol consumption exceeded the potential hep-

atotoxic effect [50]. Nonetheless, because of the

above concerns, there is little experience with

naltrexone in patients with advanced alcoholic

liver disease. Nalmefene is a second generation

orally active opiate receptor antagonist that has

been reported to have similar efficacy to naltrexone

in the treatment of alcohol dependence [51] with-

out reported hepatotoxicity, but the drug is not

currently registered for unrestricted use. A recent

report has found that baclofen was particularly

useful in reducing alcohol consumption in patients

with alcoholic liver disease and was free of

toxicity [52].

Selected cases of alcoholic hepatitis may re-

spond to corticosteroids, but this remains contro-

versial despite a number of controlled trials.

Prednisolone (40mg/day for 28 days) has been

shown to improve survival of patients with spon-

taneous hepatic encephalopathy or a high Mad-

drey discriminant function (MDF >32). Wide-

spread use of corticosteroids has been limited by

the knowledge that they may exacerbate sepsis, a

common complication of severe liver disease. The

management of the complications of cirrhosis,

such as ascites and bleeding, lies outside the scope

of this chapter. Patients who present with signs of

hepatocellular insufficiency or portal hypertension

should be evaluated by a gastroenterologist or

hepatologist.

Liver transplantation is now an accepted treat-

ment option for individuals with advanced liver

disease who have stopped drinking, but only 5%

of patientswith end-stage alcoholic liver disease are

transplanted in theUnited States. The procedure has

been controversial because of ethical concerns

about allocation of precious donor livers to indivi-

duals with a self-induced disease, concerns about

the chance of a successful outcome in this cohort,

and concerns about resumption of drinking after a

successful transplant. It is unreasonably simplistic

to regard alcoholic liver disease as just a “self-

induced disorder”. External factors such as family,

peers, and society as a whole encourage the avail-

ability and use of alcohol. Genetic factors also

contribute to the risk of alcohol addiction and

alcohol dependence is now considered a chronic

relapsing brain disease. The five-year survival after

transplantation for alcoholic liver disease is com-

parable to that of nonalcoholics in series from the

United States, Europe, and Australia [53,54].

Whereas alcoholics may be at higher risk of some

post-transplant problems, there is evidence that the

rate of rejectionmay be lower than for nonalcoholic

liver disease [55]. Resumption of alcohol consump-

tion remains the major concern and occurs in

approximately one-third of survivors. Of those that

return to drinking, many develop life-threatening

alcohol-related morbidity, such as pancreatitis,

recurrent alcoholic liver disease, and noncompli-

ance with immunosuppression resulting in graft

rejection. These outcomes are comparable to the

post-transplant recurrence rate of other liver dis-

eases. This low rate of recurrent alcohol consump-

tion is better than that observed after other treat-

ments for alcohol dependence. This may be due to

careful case selection for transplantation, or the

appreciation of the intensity of treatment by the

transplant team.

The ideal candidate for transplantation accepts

the etiological role of alcohol in his/her liver disease

and has ceased drinking, has strong family supports

with a stable home, employment, no psychiatric

comorbidity, does not smoke, and has enthusiasm to

resume interests [56].

21.2.7 Alcohol and the small intestine

Diarrhea is common among those who abuse al-

cohol, both acutely and chronically. Multiple fac-

tors contribute to this complaint including altered

motility, permeability, malabsorption, and nutri-

tional disorders. Small intestinal mucosal injury

can occur after acute or chronic administration of

alcohol.

Acute administration of alcohol leads to

increased gut permeability, resulting both in

abnormal absorption of luminal content such as

endotoxin, which contributes to the pathogenesis
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of alcoholic liver disease, and abnormal leakage of

mucosal contents such as albumin. Ethanol also

inhibits absorption of actively transported sugars,

dipeptides, and amino acids. Many defects in ab-

sorption have been reported in alcoholics, including

water carbohydrate, lipid, vitamins (notably thia-

mine, folate), andminerals (calcium, iron, zinc, and

selenium). Ethanol may exacerbate lactase defi-

ciency, especially in non-Caucasians [57]. Folate

deficiency, common among alcoholics, causes in-

testinal injury leading to malabsorption and diar-

rhoea and further loss of folate.

21.2.8 Alcohol and the colon

Portal hypertension may manifest uncommonly

with hemorrhoids and rarely with colonic varices.

Colonic varices appear as filling defects on barium

enema and may occur in any part of the colon, most

commonly in rectum. Alcohol has also been

reported to cause nonulcerative inflammatory

changes in human colonic epitheliumwhich resolve

with abstinence.

Inappropriate alcohol enema has been reported

to cause a chemical colitis [58] and this may

result from a toxic effect similar to the direct

toxicity of alcohol on the gastric mucosa. Alco-

hol addiction is a recognized association of

colorectal cancer, as indicated below. Finally,

alcohol consumption may have at least one ben-

eficial effect on the colon in that it has been

linked to a reduced incidence of ulcerative colitis

in one study [59].

21.2.9 Alcohol and gastrointestinal
cancer

Alcohol addiction is a recognized risk factor for

several gastrointestinal neoplasms, including

tumors of the tongue, mouth, pharynx, larynx,

esophagus, stomach, pancreas, colon, and liver.

Alcohol addiction has been repeatedly associated

with an increased incidence of esophageal and

oropharyngeal cancer, especially in those who also

smoke. For examples, Blot et al. [60] reported a 5.8-

fold increased risk among drinkers, a 7.4-fold in-

creased risk among smokers, and a 38-fold in-

creased risk among those that both drank and

smoked.

In general, the experimental studies have not

shown that alcohol is itself a complete carcinogen.

Rather ethanol is a co-carcinogen that increases the

cancer risk after exposure to another compound.

The effect of ethanol may occur at the initiation,

induction or progression stages of tumor

development.

With respect to hepatocellular carcinoma

(HCC), alcohol addiction has been long recog-

nized as a predisposing factor. Alcohol might

contribute to carcinogenesis via mechanisms con-

sidered for other tissues and listed above, but

there is insufficient experimental evidence to con-

clude that alcohol is a complete hepatic carcino-

gen. Most patients are cirrhotic, itself known to

predispose to HCC. Many patients also have other

risk factors for HCC, such as chronic hepatitis B,

C or exposure to chemical carcinogens such as

aflatoxins [61].

21.3 TOBACCO AND THE GASTROINTESTINAL SYSTEM

Although recent public health interventions have

contributed significantly to the reduction of tobacco

consumption, tobacco is still a major public health

problemwhich is currently responsible for the death

of five million people annually. There is a wide

range of tobacco related diseases, some of which

impact on the gastrointestinal system.

21.3.1 Effects of tobacco on
gastrointestinal function

21.3.1.1 Gastro-esophageal reflux

Smoking has been linked to exacerbations of reflux

symptoms and cessation of smoking is one of the
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lifestyle changes traditionally recommended in the

treatment of reflux [62]. At a practical level, smok-

ing cessation is difficult to achieve and has not been

shown to induce remission of reflux or healing of

esophagitis. Nicotine has been shown to reduce

lower esophageal sphincter pressure and promote

gastro-esophageal reflux in response to straining

during coughing and deep breathing. Smokers have

also been shown to have delayed acid clearance

from the esophagus. It is accordingly appropriate to

advise patients with GERD to quit smoking, par-

ticularly in view of the potential benefits from

reducing the risk of the many other adverse effects

of smoking.

21.3.1.2 Peptic ulceration

There is considerable evidence that smoking

is involved with peptic ulcer. Smokers are at an

increased risk of ulcer according to the number of

cigarettes smoked. Heavy smoking is associated

with delayed ulcer healing and the risk of recur-

rence is increased in smokers [63]. Smoking

increases the risk of complications from peptic

ulcer. Finally, the overall ulcer-related mortality is

increased in smokers compared to nonsmokers. The

mechanism by which smoking exacerbates peptic

ulcer disease remains unclear.

21.3.1.3 Pancreatic disease

There have been inconsistent findings concerning

the relationship between smoking and pancreati-

tis [64]. In general, most alcoholics smoke, so it is

difficult to segregate these two variables, partic-

ularly since both are difficult to measure and rely

heavily on self-report. The most appropriate com-

parison is between a group with alcoholic pan-

creatitis and a control group who drank at least as

much alcohol, did not develop pancreatitis, and

who were clinically well. The only study using

this methodology found no association with

smoking [23].

Evidence from a number of countries provides a

clear link between smoking and pancreatic cancer.

Several studies have consistently found a moder-

ately increased risk (about threefold) of pancreatic

cancer among smokers [64].

21.3.1.4 Inflammatory bowel disease

A curious relationship exists between smoking and

inflammatory bowel disease. Smoking has been

consistently been shown to increase the risk of

Crohn’s disease and to decrease the risk of ulcer-

ative colitis [65]. Somewhat provocatively, smok-

ing may also reduce the severity of established

ulcerative colitis, leading to investigation of nico-

tine-based approaches to treatment.

21.3.1.5 Tobacco and gastrointestinal
malignancy

Smoking has been strongly linked to cancers of the

upper aero-digestive tract, and pancreas as dis-

cussed above. The link between smoking and stom-

ach cancer is weaker but is present in most

studies [66].

21.4 OPIATE USE AND THE GASTROINTESTINAL SYSTEM

Opiates act on gut function in a complex fashion via

all three receptor classes in the brain, spinal cord,

and enteric nervous systems. Low doses act at

enteric nervous system sites and higher doses also

act within the CNS. Opiates alter both motility and

electrolyte absorption leading to constipation that

may be severe, particularly in the elderly. Opiates

increase absorption of chloride by both increasing

chloride transport and reducing chloride secretion

in response to various secretogogues [67]. These

effects in turn increase passivewater absorption and

reduce colonic volume, exacerbating the tendency

to constipation. Themotility effects aremore prom-

inent for the clinically available opioids. Opioids
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decrease the frequency of contractions in, and

propulsion along, the small bowel and colon. Clas-

sically, chronic opiate usewas thought not to induce

tolerance to gut motility, but tolerance and with-

drawal have been demonstrated in an experimental

animalmodel [68]. Tolerance to the gastrointestinal

motility effects took longer to develop than to the

nociceptive effects and tolerance to the inhibitory

effects developed more slowly than that to the

excitatory effects. The mechanism(s) by which

tissues become tolerant to the effects of opioids

have been extensively studied within the CNS but

much less is known about the gut effects, which are

determined by both central and peripheral opioid

actions.

Amongst methadone maintenance patients, con-

stipation is common and tends to be worse early in

treatment [69]. The high prevalence of persisting

constipation suggests that tolerance to the gut

effects of opiates occurs to only a limited extent.

Fecal impaction and even stercoral perforation

have been described. Opiate-related constipation

usually responds to increased fluid intake and fiber

supplementation to correct for poor dietary intake.

Laxatives are not often required but lactulose is the

laxative of choice. The narcotic bowel syndrome is

characterized by a picture similar to intestinal

pseudo-obstruction, with worsening abdominal

pain associated with increasing opioid doses. This

syndrome responds to withdrawal of opioids and

administration of the a2-agonist clonidine [70].

Methylnaltrexone is a parenterally active periph-

eral opioid receptor antagonist that has been

reported to relieve constipation without crossing

the blood–brain barrier and precipitating opioid

withdrawal [71].

21.5 INJECTING DRUG USE AND THE GASTROINTESTINAL SYSTEM

21.5.1 Toxicity from co-injectedmaterials

It is often suspected that other materials may

contribute substantially to toxicity after injection

of illicit drugs, but this problem appears to be most

uncommon. Injection of drugs intended for oral

ingestion may lead to accumulation of talc in a

dose-dependent fashion at several sites, particu-

larly the lung and liver. There is a striking differ-

ence between the toxicity of talc in the lung

compared to other tissues that may be simply a

dose effect [72]. Talc is strongly fibrogenic in the

lung, leading to pulmonary granulomatous disease

with a progressive or fatal outcome. Talc liver is

inconsequential clinically. A series of 70 liver

biopsies from injecting drug users with chronic

hepatitis was examined under polarizing micros-

copy, revealing talc particles in two-thirds with no

granulomas [73]. Another series reviewed the liver

biopsy appearances in chronic hepatitis C with and

without known injecting drug use (IDU). Talc was

found in nine of 109 biopsies, of which only two

had reported IDU before biopsy. Of the five

patients in whom follow-up interview was possi-

ble, three admitted to prior IDU after being con-

fronted with the liver biopsy evidence. Thus, the

presence of intrahepatic talc was a useful marker

of previous IDU, but is not sensitive for those with

a minimal IDU history.

Lead poisoning has been reported in several

patients after amphetamine injection [74]. Lead

acetate used in the synthesis of methamphet-

amine may contaminate the final product. The

effects of acute lead poisoning include hepatitis,

encephalopathy, and renal impairment. A survey

of blood lead levels in 92 amphetamine users

presenting to the emergency department found no

cases of lead toxicity, indicating that this problem

is sporadic [27].

21.5.2 Infections associated with
injecting drug use and the
gastointestinal system

A wide array of bacterial, fungal, and viral infec-

tions may occur in the IDU and these may involve

the liver. This section focuses on viral hepatitis

related to injecting drug use. Other infections re-

lated to IDU are described elsewhere in this book.
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21.5.2.1 Hepatitis A

Hepatitis A virus (HAV) is an RNA virus that is

transmitted by fecal-oral contamination. HAV

causes acute hepatitis but does not persist as a

chronic infection. With improving hygiene, hepa-

titis A is now less common but, because it is

increasingly severe with advancing age, its severity

is rising as the population ages. Parenteral infection

is rare due to the short period of viremia, but has

been described [75].

The prevalence of hepatitis A IgG antibodies is

high among IDUs and prison inmates in Califor-

nia [76] and Australia [77]. Hepatitis A correlated

more closely with institutionalization than sharing

of injecting equipment and vaccination of seroneg-

ative prison entrants has been suggested.

Prevention measures include hygiene precau-

tions to prevent fecal-oral contamination, passive

immunoglobulin to household contacts of cases,

and active immunization to those at risk. Accepted

indications for vaccination include those at occu-

pational risk, travelers,menwhohave sexwithmen,

and thosewith chronic liver disease.While agreeing

IDUs are at increased risk of hepatitis A, difficulties

of accessing IDUs and the high cost of vaccine limit

the usefulness of this strategy.

21.5.2.2 Hepatitis B

Hepatitis B virus (HBV) is the most prevalent

chronic viral infection of humans. It is readily

transmitted among injecting drug users. Serological

evidence of past hepatitis B infection increases in

prevalence with the duration of injecting drug use,

which is now the commonest association of hepa-

titis B infection acquired in adults. Other risk

groups include people who have more than one

sexual partner (heterosexual and sexual contact

between men), people from certain ethnic groups

(e.g., Asia, Southern European, Mediterranean

countries), indigenous people, children of infected

parents, and healthcare workers. The incubation

period is six weeks to six months.

Acute hepatitis B may be preceded by a transient

serum-sickness prodrome, with polyarthralgia,

fever, malaise, urticaria, and proteinuria. The acute

illness is characterized by anorexia, nausea and

sometimes vomiting with malaise, jaundice pale

stools, and dark urine. The infection is frequently

subclinical. Hepatitis B persists as chronic hepatitis

B infection in about 5% of adults, much less often

than does hepatitis C (Section 21.5.2.3). Acute and

chronic hepatitis B are diagnosed by serological

tests. People who remain HBsAg positive for six

months or more are designated chronic carriers.

Chronic hepatitis B is associated with chronic

hepatitis, cirrhosis, and hepatocellular carcinoma

in a significant minority.

Progression of HBV has been associated with

heavy alcohol consumption, co-infectionwithHIV/

HCV/HDV, pre-core and othermutant viruses,male

sex, ethnic group, and duration of infection. Liver

injury results from the cell-mediated immune

response to infected hepatocytes. In chronic dis-

ease, a series of hepatitis flares may precede viral

clearance and recovery. These flares vary in severity

from subclinical through to life threatening.

Patients with chronic HBV should be initially

assessed by determining HBeAg status, the hepa-

titis B viral load, assessing the severity of liver

disease, and screening to exclude hepatocellular

carcinoma. Patients with persistently abnormal al-

anine aminotransferase (ALT) levels or clinical

evidence of liver disease should be referred for

consideration of antiviral therapy. Patients with

chronic HBV may be offered regular screening for

HCC via a-fetoprotein and liver imaging by ultra-

sound or CT, measured annually for less active

disease or more frequently if cirrhotic.

Treatment with interferon-a (IFNa) has been

promising in chronic hepatitis B, with a high suc-

cess rate in clearing thevirus and decreasing hepatic

inflammation [78] and with demonstrated cost ef-

fectiveness [79]. IFNa can induce HBeAg serocon-

version in 30–40% of selected patients after a 4–6

month course compared to spontaneous serocon-

version rates of 15% in controls. These patients

become anti-HBe positive. Some eventually lose

HBsAg and only a very small proportion will

relapse. Loss of HBeAg has been associated with

improvements in liver histology and clinical out-

come. Side effects related to IFNa are common
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(Section 21.5.2.3). The best response to IFNa is

seen in Caucasian patients who have had the disease

for a short time,who have biochemical hepatitis and

a low viral load (low HBV-DNA). More recent

studies have focused on the pegylated interferons

which are given once weekly [10]. IFNa should be

used with extreme caution in patients with HBV-

related cirrhosis, as it may induce a flare of hepatitis

and lead to hepatic decompensation. Such patients

should be assessed for liver transplantation in an

appropriate center.

Lamivudine (3-TC) is a cytosine nucleoside

analogue with potent inhibitory activity against

HBV as well as HIV. It is very well tolerated and

induces rapid and dramatic reductions in serum

HBV-DNA. Treatment with oral lamivudine

(100mg per day for one year) has resulted in

HBeAg seroconversion in 30% with a significant

reduction in hepatic necro-inflammatory activity

and progression of fibrosis [80]. Therapy is con-

tinued until HBeAg seroconversion occurs. One of

the major problems with lamivudine is viral resis-

tance, associated with the YMDD mutation in the

virus, which occurs in up to 25% of patients by one

year and in up to 50% of patients by two years.

Patients may develop a flare of hepatitis that may

lead to hepatic decompensation. It is important to

continue lamivudine therapy despite the emer-

gence of a resistant variant. Adefovir is a novel

antiviral that appears to be effective, even in

patients with lamivudine resistance, but it may

lead to renal impairment [81]. Currently, the most

effective oral antiviral agent is entecavir, which is

now the drug of choice for treatment na€ıve
patients [82].

21.5.2.3 Hepatitis C

Hepatitis Cvirus (HCV) is now recognized byhealth

authorities as a major public health problem world-

wide.Approximately 3.9million people are infected

in the United States [83]. HCVis already the leading

indication for liver transplantation but it is projected

that the number of people with advanced liver

disease and associated hepatocellular carcinoma

(HCC) doubled between 1999 and 2010. HCV is

transmitted by blood-to-blood contact. The most

common risk factor is injecting drug use (IDU).

Virology HCV is an RNAvirus, with seven major

genotypes. The most common genotypes in the

Unied States are Types 1 and 3. Reinfection after

clearance and co-infection with more than one

genotype can occur if the patient is re-exposed to

virus. Patients with genotypes 2 or 3 respond better

to current antiviral therapies than those with other

genotypes. The virus alters its genetic structure

over time by mutation leading to the presence of

multiple species of virus with similar genetic

sequence (quasi-species). This process is thought

to allow HCV to evade immune clearance leading

to chronic infection. The continual alteration in

genetic structure makes the development of a

preventative vaccine difficult. Antibodies in the

blood reliably indicate infection, but are not

protective.

Transmission

Injecting Drug Use: In the United States, Europe,

and Australia the most common risk factor for

transmission of hepatitis C infection is IDU, which

now accounts for the bulk of incident cases, 91% in

Australia [84]. HCV prevalence is strongly associ-

ated with duration of injecting with an incidence of

approximately 20% for each year of IDU [85].Most

regular Injecting Drug Users (IDUs) are infected

with HCV. Measures to limit the spread of this

infection appear to be making only a modest im-

pact [86,87]. The continuing high incidence appears

to be related to the continuing high prevalence of

sharing any component of injecting equipment,

including mixing spoons, filters, swabs or tourni-

quets or even on the hands. The continuing epi-

demic of hepatitis C among IDUs has given rise to

calls for wider implementation of infection control

procedures, such as needle-syringe programs. Dis-

tribution of needles is associated with falling HCV

transmission in some settings [87], but not all [88].

The negative findings may be attributed to a

study design with low sensitivity (small number

of incident infections; contamination of study

groups) compared to larger studies. Nonetheless,
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needle-syringe programs remain controversial, par-

ticularly among the general community.

Sexual transmission: Rates are generally thought to

be very low. An Italian study of the male partners of

women infected with contaminated anti-D immuno-

globlin showed no evidence of transmission over a

combined follow-up period of 862 years [89]. Recent

studies have demonstrated sexual transmission be-

tween men who have sex with men [90].

The vertical transmission: The rate frommother to

baby is approximately 5%. The risk is increased if

the mother is also HIV positive, unless she is taking

Highly Active Antiretroviral Therapy (HAART).

One study showed a transmission rate of 9.5% from

mothers with viremia, but no transmission if the

mother was hepatitis C RNA negative at time of

delivery [91]. Hepatitis C RNA has been found in

breast milk but there is no evidence for transmis-

sion. Antibody testing of infants should be deferred

for 18 months until transmitted antibody has

disappeared.

Blood products: The risk of hepatitis C infection in

recipients of blood and blood products before 1990

was related to the volume of blood products trans-

fused. The majority of severe hemophiliacs became

infected. After screening of blood products for

hepatitis C antibody was introduced, the number

of people with post transfusional non-A, non-B

hepatitis has reducedmarkedly. The risk of hepatitis

C infection following blood transfusion inAustralia

was estimated at 1 in 250 000 units transfused [92].

Occupational and nosocomial transmission:

Healthcare and laboratory staff handling blood and

blood products are at risk of contracting hepatitis C.

Estimates for the risk of transmission from a need-

lestick injury range from 0–10% [91].

Tattooing: Several studies have demonstrated an

association between tattooing and hepatitis C in-

fection. In an Australian study of blood donors the

independent relative risk associated with a history

of tattooingwas 27 [84]. Although infection control

guidelines for tattooists have been introduced in

recent years, the possibility of hepatitis C transmis-

sion continues where these guidelines are not

followed.

Primary Infection Primary infection with HCV is

typically subclinical, but mild hepatitis may occur.

Fulminant hepatitis is almost unknown. Peak vire-

mia occurs in the pre-acute or early in the acute

phase and antibodies appear as early as four weeks

(average 6–8 weeks) using third-generation testing.

Clinically evident hepatitis reflects a significant

immune response to thevirus andmay be associated

with a higher rate of viral clearance than subclinical

infection.

Chronic Infection As many as 75% of patients

infected with hepatitis C will develop persistent

chronic infection. After an average of 20 years,

approximately 8% of people will develop cirrhosis,

rising to 20%after 40 years. Progression to cirrhosis

is associated with duration of disease, age >40 at

the time of infection, average alcohol consumption

>50 g/day, co-infection with HBV and HIV. The

route of transmission or viral factors such as geno-

type or viral titre do not appear to play a role [93].

Symptoms of chronic hepatitis C without cirrho-

sis do not correlate well with disease activity or

severity and tend to be nonspecific, mild, and

intermittent. The most common is fatigue, with

nausea, muscle aches, right upper quadrant pain,

and weight loss. These symptoms are rarely inca-

pacitating but they can have a detrimental effect on

quality of life.

Diagnosis The third-generation enzyme immuno-

assay for antibodies to hepatitis C is the most

practical screening test for hepatitis C infection.

This assay suffers from a high rate of false positives

when used in populations with a low prevalence of

hepatitis C, so screening of the general population is

not recommended. The antibody tests do not dif-

ferentiate between current and resolved infection,

as the antibody typically takesmore than 10 years to

disappear after viral clearance.

A positive hepatitis C RNA test via polymerase

chain reaction (PCR) indicates viremia, the presence
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of active infection, while a negative test in people

with risk factors and positive antibody, indicates

probable spontaneous clearance of HCV infection.

HCV RNA analysis is particularly useful to assess

the status of HCV antibody positive patients with

normal liver function tests. Approximately 50% of

these patients are PCR negative. The test should be

repeated 3–6 months later and, if again negative, the

patient can be reassured the virus has been cleared.

Almost all hepatitis C antibody positive patients

with abnormal liver function tests (LFTs) have

detectable levels of hepatitis C RNA in their blood.

Therefore, if a patient has a risk factor for HCVwith

abnormal LFTs (without another reason for abnor-

mal LFTs), hepatitis C PCR is unlikely to be diag-

nostically helpful. Patients with another explanation

for abnormal LFTs, such as alcohol addiction, are

exceptions to this principle.

Hepatitis C genotyping can be performed to aid

decision making about treatment. Genotyping

may also be used to analyze cases of hepatitis

C transmission by identifying the same genotype

in the source patient and the recipient. Quantifi-

cation of HCV RNA (or viral load) may be useful

when considering antiviral therapy and transmis-

sion risk. Individuals with a very high viral load

are less likely to benefit from therapy and may be

more infectious compared to those with low viral

load.

Management Issues IDUs infected with hepatitis

C may be marginalized, indigent, homeless, and

frequently experience discrimination. As a conse-

quence, they may lack access to healthcare and

health information [94]. It is important to provide

culturally appropriate written material that

matches the educational level of the patient, as

many cannot discuss their illness with others.

Outreach clinics have been established in nee-

dle-syringe services and prisons. These provide

diagnostic evaluation and build a therapeutic re-

lationship to facilitate referral for antiviral therapy

along with other substance addiction treatment.

Primary care physicians or other healthcare work-

ers can also engage HCV infected patients and

clinical guidelines can assist them to provide

appropriate management.

Pre- and Post-Test Counseling Issues A diagnosis

of hepatitis C often engenders a high level of

anxiety that can be exacerbated by misinformation.

Adequate time should be set aside for pre-test

counseling in private. The results of hepatitis C

testing should be given in person. Post-test counsel-

ing issues include the natural history of the disease,

the symptomatology, and privacy issues. Accurate,

nonjudgmental language combined with a sincere

concern for the patient’s welfare helps to build the

patient’s trust. Clarify the meaning of any collo-

quial, subcultural terms. Patients are fearful of

transmitting hepatitis C to their partners, household

contacts, and their children. They can be reassured

that the risks are minimal but contact testing should

be offered. Full explanations about the advantages,

and limitations, of antiviral therapy allow the

patient to make an informed choice about treatment

options.

Assessing the Severity of the Disease Symptoms,

including lethargy, do not correlatewith the severity

of liver disease. Spider nevi are commonly seen, but

the physical signs are nonspecific unless advanced

cirrhosis is present. Plasma alanine aminotransfer-

ase (ALT) is the best laboratory indicator of active

viral hepatitis, but the level commonly fluctuates

and does not correlate well with the stage of liver

disease. A normal ALT level does not exclude

cirrhosis. Patientswith normalALT levels and those

who decline treatmentmay bemonitored in primary

care settings 2–3 times per year and referred if the

ALT levels rise. Numerous noninvasive markers of

liver fibrosis have been studied to reduce the need

for liver biopsy. Among them are FibroScan� and

FibroTest�, techniques to measure liver elasticity,

which have recently been validated alone and in

combination with serum markers for HCV infec-

tion. They have a good capacity to detect HCV-

related cirrhosis or advanced fibrosis but lesser

accuracy in early fibrosis [95].

LIVER BIOPSY In view of the limitations of noninva-

sive assessment, liver biopsy remains the “gold

standard” for assessment of disease stage and prog-

nosis. The biopsy appearances are ranked according

to the stage (extent of fibrosis ranging from normal
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to cirrhosis) and grade (activity of hepatitis) using

Scheuer or Ishak scoring systems. Significant fibro-

sis indicates a risk of progression to cirrhosis and is

the major indication for antiviral therapy. The risk

of a major complication after liver biopsy is in the

order of 1/500. Biopsy is inappropriate in the

presence of coagulopathy and thrombocytopenia

due to increased risk of haemorrhage. Although

still a controversial issue, liver biopsy is now less

often performed prior to antiviral therapy.

Hepatitis A and B Vaccination When there is no

evidence of immunity, vaccination is indicated to

reduce the risk of further liver injury. Chronic

co-infection with other hepatitis viruses is associ-

ated with accelerated progression to cirrhosis [96].

Hepatitis B vaccination should be offered and

patients with hepatitis C respond well, albeit with

lower titres, compared to uninfected controls. An

early report of high mortality from hepatitis A in

patients with chronic HCV has not been replicated,

but vaccination for hepatitis A is appropriate if

available.

Alcohol Alcohol addiction interacts adversely

with chronic hepatitis C in several ways [97]. There

is now a consensus that daily consumption of

alcohol above 40 g has an additive effect on liver

inflammation, and accelerates the progression of

hepatic fibrosis. Alcohol addiction is also associat-

ed with increased viral load [98], reduced response

to therapy, increased risk of progression to HCC,

and exacerbation of the skin lesions of porphyria

cutanea tarda.

There is no clear evidence concerning adverse

effects of moderate levels of alcohol consumption

on people with chronic hepatitis C. A practical

recommendation is to limit alcohol consumption

to 20 g per day for those without chronic hepatitis,

10 g per day for thosewith chronic hepatitis, and nil

for those with advanced liver disease. A recent

study has shown that continuing moderate use of

alcohol was associated with reduced completion

rates of antiviral HCV treatment but did not reduce

the rates of viral clearance among those who com-

pleted treatment [99].

DietaryGuidelines There is no published evidence

to support any specific diet in unselected people

with hepatitis C. Hepatic steatosis is a feature of

hepatitis C and obesity and Type 2 diabetes mellitus

are associated with hepatitis C and accelerated

progression of fibrosis [100,101]. The potential for

dietary interventions in selected subjects to control

the activity of hepatitis is under investigation.

Management of Risk Factors The presence of

HCV infection may increase motivation to partic-

ipate in treatment, particularly if the patient is

seeking antiviral therapy. Avoidance of injecting

drug use is the preferred option but it may not be the

choice of the patient. Evidence-based harm mini-

mization and abstinence-based treatments should

be offered, as described elsewhere in this volume.

Antiviral Treatment The main indication for treat-

ment is chronic active hepatitis C with persisting

viremia. The main goal of antiviral therapy is

sustained virological response (SVR), defined by

a continued normal ALT level and negative hepa-

titis C PCR at least six months following comple-

tion of treatment. Individuals with SVR generally

remain PCR negative long term. Several studies

have found significant improvements in general

health and specific hepatitis C related symptoms

in patients who achieve a sustained response to

antiviral therapy [102,103]. In previously untreated

patients, IFNa alone leads to a sustained response

of only 10%. Ribavirin is a guanosine analogue that

is absorbed orally and well tolerated. The combi-

nation of IFN and ribavirin substantially increases

SVR rates [104]. The duration of treatment varies

from sixmonths for thosewith genotype 2 or 3 to 12

months for those with genotypes 1, 4, 5 or 6. A

modified form of IFN, peginterferon, has a poly-

ethylene glycol side chain and leads to sustained

IFN levels for a week and results in higher response

rates than unmodified IFN without increased side

effects [105]. Combination peginterferon and ri-

bavirin trials is now the standard treatment that is

offered to those without contraindications. Con-

sensus interferon links the most common occurring

amino acid sequences at each position of available
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natural alpha interferons into one “consensus”

protein with a 10-fold higher in vitro biological

activity compared to single recombinant IFN-

alpha-2a or -2b.

Patients on combination therapy experience

more significant side effects compared to IFN

monotherapy and require more medical and psy-

chological support. Support groups or individual

counseling may help patients manage side effects

and other consequences of their treatment and

reduce drop-out rates.

Treatment of Special Groups

HIV co-infection: The progression of chronic

hepatitis C is accelerated in co-infected

patients. Treatment of hepatitis C may be

indicated in patients with early HIV infection

and those stable on HAART. Consideration

must be given to possible drug interactions

and to additive blood abnormalities when

treating co-infected patients.

Patients with compensated cirrhosis: Patients

with compensated cirrhosis may be treated

[105]. There is some evidence that treatment

reduces the risk of hepatocellular carcinoma

and decompensation, but these are subject to

ongoing trials.

Persistently normal aminotransferases: Patients

who are hepatitis C RNA positive and have

persistently normal aminotransferase levels

generally have mild disease [106] and an

uncertain response to treatment [107]. It is

recommended that these patients not under-

go treatment, but they should be followed

up every 4–6 months and treated if ALT

becomes abnormal.

Patients with ongoing substance addiction:

Compliance with treatment is likely to be

poor in patients with active drug or alcohol

dependence and may lead to exacerbation of

hepatitis and drug resistance. The initial NIH

consensus meeting recommended against

treating such individuals until substance ad-

diction stabilized [108]. Subsequent opinion

papers have reconsidered these issues and

agreed that treatment should be made avail-

able, on an individualized basis, to recent drug

injectors who enter substance addiction treat-

ment and who are likely to comply with

therapy [109,110].

Patients on opioid treatment programs: Sever-

al case series have demonstrated good com-

pletion rates and viral clearance rates in this

group [111]. There is no evidence that meth-

adonemaintenance therapy impairs treatment

response andmethadone is encouraged, when

indicated, if hepatitis C treatment is contem-

plated [112]. In the author’s experience,

patients who meet these criteria have com-

pleted treatment successfully, but have high

comorbidity rates and require close and sym-

pathetic management.

Side Effects of Therapy

Interferon: Flu-like symptoms occur within

four to six hours of the injections, tend to

subside within the first month of treatment,

and respond to phenacetin. More persistent

side effects are fatigue, alteration in mood,

sleep disturbance, moderate suppression of

white cell count and platelet count, skin rash,

reduction in appetite and weight, dryness of

the mucous membranes, and hair loss. Dose

reduction or cessation of treatment may be

required. Major side effects include stimula-

tion of autoimmunity leading to retinopathy,

interstitial fibrosis of the lung and thyroid

disease.

Ribavirin: The most common side effect is he-

molytic anemia. Other side effects are pruri-

tus, cough, and myalgia. Dose reduction is

commonly required. Significant teratogenic
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effects have been associated with ribavirin.

Both women of child-bearing potential and

men on treatment must use two forms of

effective contraception during treatment and

for six months thereafter (15 half lives for

clearance of ribavirin).

Contraindications for Treatment Decompensated

cirrhosis, pregnancy, lactation, active psychiatric

illness and those who drink more than seven stan-

dard drinks a week are at higher risk of side-effects

and lower chance of response and are generally not

treated. Depression mayworsen during therapy and

suicide has been reported. Careful psychiatric as-

sessment and ongoing care may be required. Con-

traindications to ribavirin include end-stage renal

failure due to drug accumulation, chronic anemias,

a history of cardiovascular dysfunction and inade-

quate contraception.

OTHER TREATMENTS An intense search for new anti-

viral agents is underway. Phase II trials involving

VX-950 are in progress but, to date, the successful

regimens have used these new drugs in combination

with Peg-interferon and ribavirin. [113] An Inter-

feron-free treatment regimen is still to be devel-

oped. A variety of drugs including rimantadine,

ursodeoxycholic acid (UDCA), nonsteroidal anti-

inflammatory drugs (NSAIDs), and venesection

have been investigated alone or in combination

with alpha interferons. Available studies do not

support the use of alternative therapies such as

Chinese herbs [114,115].

Advanced Hepatitis C Cirrhotic patients are at

increased risk of hepatocellular carcinoma (HCC),

and hepatitis C is among the commonest underlying

associations ofHCC.Once hepatic decompensation

occurs, the five-year survival falls to 50% and

transplantation should be considered rather than

antiviral treatment.

HEPATOCELLULAR CARCINOMA (HCC) Small primary

liver cancers can be resected or treated by local

therapies. Cirrhotic patients with HCC are consid-

ered for transplantation if there are fewer than three

tumour nodules smaller than 3 cmor a single nodule

less than 5 cm with no extrahepatic spread or vas-

cular invasion. It is currently recommended that

such patients undergo six-monthly screening with

upper abdominal ultrasound and serum alpha-

foetoprotein. If abnormalities are found, more

extensive evaluation should be undertaken in a

specialist liver center.

LIVER TRANSPLANTATION Hepatitis C is now the lead-

ing indication for liver transplantation and the

numbers are expected to rise further during the

next decade. Patients with cirrhosis should be

considered for transplantation if they develop

major complications of their cirrhosis indicating

a life expectancy of 1–2 years without transplan-

tation. The three-year survival is 84%, which is

equivalent to survival in patients transplanted

with other forms of liver disease [116]. Before

transplantation, patients should be informed of the

high risk of hepatitis C recurrence and its poten-

tial consequences including a 10% risk of cirrho-

sis at five years. Methadone maintenance is

no longer considered a contraindication for

transplantation [117–119].

21.5.2.4 Hepatitis D

The delta agent is a RNA particle coated with

HBsAg. The virus cannot replicate without

co-infection with hepatitis B. Outbreaks of delta

virus co-infection with hepatitis B have occurred

among IDUs and were associated with high

mortality [116]. Control of hepatitis B by vacci-

nation will limit the spread of HDV. The

diagnosis of HDV is by rising titres of IgG

antibody or IgM antibody. Delta infection should

be considered in any HBV positive patient

with relapse. Delta hepatitis responds poorly to

interferon unless high doses are given for long

periods.
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21.6 COCAINE AND THE GASTROINTESTINAL SYSTEM

Cocaine is an illicit substance that can be used

orally, nasally, and parenterally. It has a powerful

vasoconstrictor effect related to inhibition reuptake

of neurotransmitters (norepinephrine and epineph-

rine and dopamine) in addition to a direct effect. Its

usemay result in abdominal pain accompaniedwith

vomiting, possibly due to its vasoconstrictor effects

on mesenteric vessels. Severe intestinal ischemia

with gangrene was reported in illicit drug couriers

whose ingested packages of cocaine ruptured in the

body leading to massive overdose [120].

Hepatic injury appears to be uncommon in

humans [74]. Most cases occur in association with

other systemic features of cocaine toxicity, such as

hyperthermia, rhabdomyolysis, hypoxia, and

hypotension [121]. In some other cases, other

drugs, particularly alcohol, have been involved. In

experimental animals, cocaine hepatotoxicity is

readily demonstrated and is both time and dose

dependent [122].

The clinical presentation is characterised by a

marked increase in serum aminotransferase activ-

ities beginning within a few hours of drug ingestion

associated with the systemic features of cocaine

toxicity listed above. Rhabdomyolysismay account

for some of the increase in transaminases, as AST

and ALT are both present in muscle. The liver

biopsy shows coagulative hepatic necrosis typically

in a centrilobular distribution, extending to pan-

lobular necrosis in extreme cases. Micro- and

macrovesicular steatosis may be present, consistent

with involvement of mitochondria in hepatic injury.

The mechanism of hepatic injury is thought to

involve hepatic ischemia and/or toxic oxidative

metabolites. Hepatic ischemia is a likely mecha-

nism, as cocaine is a powerful vasoconstrictor and

this action accounts for many of the toxic effects of

the drug characterized by impaired systemic

perfusion.

Pre-treatment of experimental animals with

cimetidine or cysteine protects against cocaine tox-

icity and provides additional evidence in support of

the metabolic theory of toxicity, but pre-treatment is

not a clinically feasible approach to therapy in

humans. No specific therapy has been shown to

be effective.

21.7 ECSTASY (MDMA) AND THE GASTROINTESTINAL SYSTEM

An increasing number of cases of severe liver

failure are being reported [74] leading to fatalities

and liver transplantation [123]. Two clinical syn-

dromes are emerging [122]: heat-shock like syn-

drome presenting early and toxic hepatitis, which

has a more delayed presentation. The heat-shock

like syndrome is similar to cocaine hepatitis and

presents shortly after ingestion with systemic tox-

icity accompanied by severe liver injury. The other

presents days toweeks after ingestionwith jaundice

and pruritus and may proceed to fulminant liver

failure. The diagnosis of delayed presentations may

be difficult unless MDMA use is suspected and

specific enquiries aremade. Biochemically, marked

hyperbilirubinemia is noted with a disproportionate

increase in AST as compared to ALT. The severity

of hepatic dysfunction does not appear to be dose

related [124].

Severe liver injury is a rare event, whereas

MDMA use is extremely common, suggesting that

other factors may contribute to liver injury. The

drug is often taken at “rave” parties where partici-

pants dance for hours, predisposing to hyperthermia

and volume depletion. Those who suffer from he-

patic dysfunction with rhabdomyolysis and hyper-

prexia may have an abnormality of muscle metab-

olism similar to that seen inmalignant hyperpyrexia

syndrome. Other individuals may be susceptible on

the basis of delayed drug elimination. The cyto-

chrome P450 isoenzyme CYP2D6 metabolizes

MDMA and approximately 5% of the population

has low activity mutations of this isoenzyme with
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reduced hydroxylation of MDMA in vitro [125].

Increased susceptibility to MDMA toxicity in vivo

has been demonstrated in CYP2D6 deficient

mice [126]. An immunological mode of liver injury

has been proposed on the basis that re-challenge

with ecstasy has produced greater liver damage in

the absence of hyperthermia and liver biopsy fea-

tures on one patient suggested an auto-immune

hepatitis-like injury which resolved spontaneously

on withdrawal of the drug [127]. In some cases,

corticosteroids have been successfully used but

there are no controlled studies to support this ap-

proach to treatment.

The differential diagnosis of a patient with gross-

ly elevated transaminases includes acute viral hep-

atitis, toxin ingestion, and ischemia. Unexplained

liver test abnormalities in a young adult with he-

patomegaly should prompt inquiry into illicit drug

use and a urinary drug screen. A negative drug

screen may result from delayed presentation or

consumption of “ecstasy” tablets not containing

MDMA, as approximately one in three ecstasy

tablets does not contain MDMA [128]. Meticulous

supportive care should be employed, with vigorous

rehydration and active cooling measures [127]. The

benefit/risk ratio of orthotopic liver transplantation

for fulminant hepatic failure remains in question but

there have been survivors of transplantation and

early discussion of cases in liver failure with a liver

transplant unit is advised.
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22.1 INTRODUCTION

Cancer continues to be a major public health pro-

blem in the United States. Cancer is the second

leading cause of death among men and women in

the United States, surpassed only by heart dis-

ease [1]. The American Cancer Society estimates

that 1 399 790 million new cancer cases will be

diagnosed in 2006 (excluding basal and squamous

cell skin cancers) [1]. It is also estimated that

564 830 Americans will die of cancer in 2006. This

includes an estimated 720 280 men and 679 510

women [1]. The impact of cancer does not stop with

themorbidity andmortality in the individuals that it

afflicts, since the economic burden for cancer treat-

ment is immense. The National Institutes of Health

estimated the overall cost for cancer treatment in

2005 to be US$ 209.9 billion [1]. Given that the

prevalence of cancer increases with increasing age,

this amount of money spent on cancer treatment

will be even greater as the United States population

continues to age [2].

The lifetime prevalence of alcohol addiction and

dependence has been estimated to be 17.8% and

12.5% respectively [3]. In 2005, an estimated 19.7

million Americans over the age of 12 were illicit

drug users. Furthermore, according to the National

Survey on Drug Use and Health, 3.6 million Amer-

icans over the age of 12 were classified with sub-

stance addiction or dependence on illicit drugs in

2005 [4]. Given the high prevalence of malignancy

and substance addiction in America, it becomes

readily apparent that there is a high probability that

a large number of people will be affected by both

conditions.

The treatment of malignancy is labor intensive

for the patient with cancer and the healthcare

providers administering treatment. Very often,

treatment entails a multimodal approach using all

or a combination of chemotherapy, surgery, and

radiation. Cancer patients must face issues regard-

ing pain management either in the post-operative

setting or in the palliative setting often requiring

potent narcotic pain medications. Chemotherapeu-

tic and radiation regimens often require several

visits to a healthcare provider each week during

treatment. Furthermore, rigorous follow up in

the post-treatment phase is often necessary to

monitor for disease response and recurrence. The

psychological and physical strains an individual
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encounters at the time of diagnosis, during treat-

ment, and post-treatment can be immense. Even in

the best of circumstances the intensive therapeutic

regimens and follow up protocols can be extremely

difficult for cancer patients. These healthcare

demands can prove to be even more challenging

for active substance addicts or patients with a prior

history of alcohol or drug addiction.

22.2 ROLE OF ALCOHOL AND DRUGS IN MALIGNANCY

Alcohol use and addiction has been associated with

an elevated risk for certain cancers in both men and

women. Worldwide chronic alcohol consumption

has been estimated to account for approximately

389 000 cancers or 3.6% of all cancers [5].

Although it is difficult to control for confounding

factors in large epidemiologic studies, several well

designed meta-analyses in the last decade have

shed more light on the role of alcohol consumption

in the development of malignant diseases. It

appears that there is a direct dose-response rela-

tionship between amount of alcohol consumption

and the risk of certain types of cancer. In a meta-

analysis of 235 studies comprising 117 471 cases,

Bagnardi et al. found alcohol use to be associated

with significantly elevated risks for cancers of the

oral cavity and pharynx (RR¼ 6.0), esophagus

(RR¼ 4.2), larynx (RR¼ 3.9), stomach (RR¼
1.32), colorectal (RR¼ 1.38), liver (RR¼ 1.86),

breast (RR¼ 2.7), and ovary (RR¼ 1.53). For

most cancers, increased risk was associated with

25 grams (approximately two drinks) per day [6].

Multiple studies have clearly shown that alcohol

consumption is a risk factor for cancers of the

upper GI tract and oral cavity, even when con-

trolled for tobacco exposure [7–9]. Ellison et al.

also found an elevated risk for breast cancer in

women who consumed alcohol. In their meta-

analysis of 42 studies comprising 41 477 cases,

women who consumed 6, 12 and 24 grams of

alcohol per day had 4.9%, 10% and 21% increased

risk of breast cancer compared to women with no

alcohol intake, respectively [10]. The causal asso-

ciation between alcohol consumption and breast

cancer has been documented in both premenopau-

sal and postmenopausal women and the exact

relevance of the timing of exposure is

unknown [11–16]. There is little or no evidence

to support an increased risk of stomach, pancreatic,

lung, endometrial, bladder or prostate cancer asso-

ciated with alcohol consumption [17–22].

There is mounting evidence that genetic suscept-

ibility plays a role in alcohol-induced carcinogen-

esis. Variability in genes for alcohol metabolism,

folate metabolism, and DNA repair have been

implicated for possible roles in alcohol-induced

cancers [23].

Genetic polymorphisms within the genes that

encode the alcohol dehydrogenase and aldehyde

dehydrogenase enzymes responsible for the meta-

bolism of alcohol have been identified as risk

factors for alcohol-induced carcinogenesis [23–25].

A genetic polymorphism for reduced activity in the

methylenetetrahydrofolate reductase enzyme that is

active in DNA synthesis and methylation has been

found to have a protective effect with regard to

carcinogenesis in individuals with modest alcohol

consumption [26]. Smaller associations have also

been noted with various DNA repair genes with

regard toalcohol consumptionandmalignancy [27].

A comprehensive review of genetic polymorphisms

and their association with carcinogenesis and alco-

hol intake is beyond the scope of this chapter. A

more thorough review of this subject is available

elsewhere [23].

It is unclear exactly how alcohol consumption

causes a carcinogenic effect in humans. Early stu-

dies in animal models concluded that ethanol itself

was not directly carcinogenic [28,29]. More con-

temporary animal studies have found alcohol to be

directly carcinogenic [30–32]. Several different

mechanisms for carcinogenesis have been proposed

and different mechanisms or combinations may be

at work for different cancer sites. The carcinogenic

pathways for ethanol-induced breast cancer have

been some of the most extensively studied.

Increased estrogen production in alcohol consu-

mers is thought to play a role in breast cancer
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carcinogenesis. Alcohol is known to interfere with

estrogen pathways on multiple levels, including

by menstrual cycle variability, increasing the fre-

quency and length of cycles, increasing serum

estrogen metabolites, decreasing sex binding glo-

bulin, follicle stimulating hormone, and luteinizing

hormone [33].

Alcoholic drinks may act as a solvent to allow for

easier penetration of other carcinogens in the oral

cavity and GI tract [34]. Production of reactive

oxygen species, which are known carcinogens,

may also play a role in alcohol-associated

malignancy [5,35,36]. Acetaldehyde, the primary

metabolite of alcohol, is carcinogenic in animal

models [37]. Although the evidence is less convin-

cing than in animal models, increased acetaldehyde

salvia levels have been noted in alcoholic patients

with head and neck cancer [38]. Nutritional

deficiencies related to alcohol addiction may also

predispose individuals to certain types of cancer.

Furthermore, chronic malnourishment, which is

often present in alcoholics, may predispose indivi-

duals to more aggressive cancers and increase the

chances of developing metastatic disease [39].

The causal relationship between alcohol and

carcinogenesis is obvious in the literature. Future

studies are needed to further define the role of

alcohol as a carcinogen both epidemiologically and

on a molecular level. As alcohol usage increases

worldwide with continued industrialization of the

world, a greater burden related to alcohol-induced

malignancy can be anticipated.

There is little direct evidence for a causal asso-

ciation between illicit substance addiction and the

development of malignancy. The carcinogenesis of

illicit drugs has been far less studied than alcohol

and tobacco, but in vitro studies have been per-

formed for most drugs, including cocaine, LSD,

marijuana, heroin, and methamphetamines. In vitro

data have shown that all of these drugs have the

ability to induce genotoxicity, but their exact car-

cinogenic risk to humans is not well estab-

lished [40–44]. There is conflicting evidence that

marijuana addiction may predispose individuals to

an increased risk of several types of cancer [45].

This has obvious public health implications, as

marijuana is the most commonly used illegal drug

in the United States [46]. Suspicion for an associa-

tion between marijuana use and malignancy has

been fostered by the fact that marijuana contains

many of the same known carcinogens as

tobacco [47]. Due to difficulty with study design

and data collection, a clear-cut association has been

difficult to demonstrate [45].

22.3 TREATMENT OF MALIGNANCY IN PATIENTS WITH ADDICTIVE DISORDERS

Cancer treatment in patients with a history of or

active substance addiction poses unique challenges

to healthcare providers. Specific challenges

encountered by both the patient and the healthcare

provider include the psychological impact of a new

diagnosis of cancer, maintenance of treatment regi-

ments, potential for drug and alcohol withdrawal

during hospitalization, and pain management.

The psychological impact for the individual who

is newly diagnosed with cancer can be immense.

For individuals with a history of substance addic-

tion, this can be an obvious time for relapse or

increased substance misuse. At the time of diag-

nosis, early referral to appropriate psychological

council and substance addiction specialists is

imperative. Frank discussion with the individual

with regard to the meaning of the diagnosis, prog-

nosis, treatment options, and expectation of treat-

ment can help to alleviate stress and anxiety. If

possible a “point person” should be identified in the

individual’s life that can help with coordination of

treatment appointments,medications, and can serve

as a contact person with healthcare providers in the

event of emergency or relapse.

Cancer treatment often involves surgical treat-

ment requiring inpatient hospitalization. It is impor-

tant to identify individuals with a substance

addiction history in order to minimize potential

complications during hospitalization. Substance

dependence needs to be identified pre-operatively

in order to decrease the risk of a withdrawal syn-

drome. Alcohol dependence is the most commonly
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encountered dependence disorder in hospitalized

patients [48]. Unfortunately, it is often unrecog-

nized at the time of admission and can be life

threatening if not appropriately diagnosed and

treated. There are several validated questionnaires

that can be administered to patients at the time of

admission to identify potential alcohol depen-

dence, including the alcohol use disorders

identification test (AUDIT) and CAGE question-

naire [49,50]. Unfortunately, less than 25% of

chronic alcohol addicts are identified pre-opera-

tively in the surgical setting [51,52]. If appropri-

ately identified, patients with current alcohol

dependence should be managed with early atten-

tion to the identification and treatment of any

alcohol-related health issues. Chronic alcohol use

can result in malnutrition, vitamin deficiency,

liver dysfunction, metabolic acidosis, bleeding

disorders, cardiac dysfunction, pancreatitis, and

numerous electrolyte disorders [53–58]. Early

recognition and treatment of any of these disorders

can significantly impact surgical outcomes. Parti-

cularly germane to surgical oncology patients are

the pulmonary, hemotologic, and cardiac manifes-

tations of chronic alcohol addiction. Chronic alco-

hol users are more likely to develop pneumonia in

the post-operative setting than nonalcohol

users [59]. Furthermore, critically ill patients with

a history of alcohol addiction have a higher like-

lihood of developing acute respirtory distress

syndrome [60]. The cardiac effects of alcohol

addiction, including dilated cardiomyopathy, high

output cardiac failure, and atrial fibrillation, place

individuals at increased risk for surgical proce-

dures [61]. Platelet dysfunction in chronic alco-

holics resulting in increased bleeding risk in the

peri-operative period also needs to be consid-

ered [62]. Patients with alcohol addiction are three

times more likely to have a complication in the

post-operative period [63].

The most feared complication in alcohol depen-

dent post-surgical patients is acute withdrawal. If

unrecognized, acute alcohol withdrawal syndromes

can lead to significant morbidity and evenmortality

in the peri-operative period. The initial signs of

alcohol withdrawal can appear within hours of the

last drink [51]. Early symptoms reach their height

24–48 hours after the last drink andmost commonly

consist of tremulousness, sweating, nausea, vomit-

ing, anxiety, and agitation. If not recognized and

treated, early progression to life-threatening delir-

ium tremens can result with hallucinations, confu-

sion, autonomic hyperactivity, and seizures [51].

Although the exact mechanisms are unclear,

severe electrolyte imbalances can occur, including

hypomagnesaemia, hypokalemia, and hypoglyce-

mia [64]. The potential for death from either

respiratory or cardiovascular collapse is high at this

point [51].

Treatment of alcohol withdrawal syndrome ide-

ally should be prophylactic, but if it is unrecognized

until symptoms develop then prompt treatment is

essential. Prophylactic treatment with benzodiaze-

pines should be used to combat agitation and

prevent the development of seizures [65,66].

Beta-blockers or carbamazepine can be used in

conjunction to reduce the benzodiazepine dosage,

but should not be used as single agents because

they are not effective in preventing seizures

associated with withdrawal [67–70]. If acute

alcohol withdrawal syndrome is diagnosed in the

post-operative period, management is tailored to its

severity and symptoms. Intravenous benzodiaze-

pines should be used to treat seizures. Hallucina-

tions, agitation, and acute psychosis can be treated

with haloperidol [64].

22.4 PAIN MANAGEMENT IN CANCER PATIENTS WITH PREVIOUS
OR PRESENT ADDICTION

Opioid analgesics are currently the standard of

care for the treatment of moderate to severe cancer

pain [71,72]. There are well documented treatment

algorithms for the management of pain in cancer

patients. Generally a long-acting oral opioid is the

most preferable initial form of treatment combined
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with a short-acting opioid for breakthrough

pain [72]. It is important to remember that any

patient who requires long-term opioid therapy for

chronic pain will develop tolerance and physical

dependence. These are expected outcomes and

should not be considered signs of addiction or

misuse [73]. Although studies vary by their criteria

and definition of addiction or misuse, most demon-

strate that the risk of opioid addiction in cancer

and chronic pain patients is rare [74–76]. Unfor-

tunately, due to both physician and patient bias

cancer pain is often grossly under-treated [77–79].

Cancer patients who have had a history of

substance addiction in the past or current sub-

stance addicts present a unique and difficult pro-

blem with respect to pain management. Although

a cancer patient may have an active or prior

history of substance addiction, it must be remem-

bered that they will experience the same pain as an

individual without a prior history of addiction if

they are not adequately treated. A prior history of

substance addiction is not a contraindication to

opiate use to manage cancer pain, but it should

alert the physician to carefully monitor the patient

for relapse. Careful management of this subset

of patients is important because treatment and

prevention of addiction will aid in adherence to

medical therapy. The goal in treating cancer pain

in patients with an active or prior history of

substance addiction should be to adequately treat

their current pain while preventing relapse or

limiting any ongoing illicit drug use. The appro-

priate treatment of pain in this setting is crucial.

If a patient’s pain is under treated the risk of

misusing prescription medications or other sub-

stances increases [80].

As with other aspects of care, a multidisciplin-

ary approach is crucial to both appropriately treat

these patients’ pain and, at the same time, avoid

the potential for fostering addictive behavior.

Ideally, in addition to the patient’s oncologist,

a substance addiction team or chronic pain expert,

social work staff, and nurses should all be

involved in the treatment of these patients. A

mental health professional with experience in

addiction is also key in helping to address beha-

viors associated with addiction. Open communi-

cation between the entire team and the patient

will help to define expectations for treatment.

A detailed history of prior drug use should be

obtained prior to starting therapy. A written con-

tract at the beginning of treatment is paramount

to define exactly how and when drugs will be

available and under what conditions, if any, addi-

tional prescriptions will be provided. Within the

written contract, a clear treatment goal should be

defined and also how any aberrant drug taking

behavior will be dealt with [81]. It is also useful to

identify one member of the healthcare team as

the prescription writer to avoid the possibility of

a patient receiving multiple prescriptions from

differing providers.

Pain control in the palliative setting alsowarrants

special attention for patients with a history of

substance addiction. Multiple studies have shown

that even in patients with advanced malignancy,

pain is often under-treated [82–84]. Several groups

are more at risk for their pain being under-treated,

including ethnic minorities, females, elderly, chil-

dren, and patients with a history of prior substance

addiction [85–88]. As in nonterminal patients the

use of a long-acting opioid is preferable to shorter

acting agents.

22.5 CONCLUSIONS

Alcohol and illicit drugs cause significantmorbidity

and mortality in the United States. Well designed

studies have shown a association between alcohol

use and the subsequent development of certain

types of malignancy. The treatment of cancer in

patients with an active or prior history of substance

addiction is challenging and a multidisciplinary

approach is needed to adequately treat the medical,

behavioral, psychological, and social issues in this

difficult subset of patients.
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23.1 INTRODUCTION

Malignant disease and addiction are challenging

diagnoses for both patients and physicians. When

they coexist, management of both can be increas-

ingly difficult. The reported incidence of substance

addiction in cancer patients is lower than in the

general population although this may be due to

underreporting or referral patterns [1].

Patients can generally be divided into three

groups with regards to smoking, alcohol, and sub-

stance addiction: never users, former users, and

current users. Each of these groups is unique in

treating malignant disease and requires different

follow up and attention. Never users rarely develop

a new substance addiction problem during their

cancer management, and prescriptions for opioids

and other medications can be given without a high

suspicion for misuse [1–4].

Past users are at risk for resuming addiction.

Often patients with substance addiction histories

have poor coping skills and the stress of a cancer

diagnosis may increase the chance of recidivism.

Drug use must be monitored. Also, these patients

are more likely than never users to have stressed

their support networks in the past and to need more

support from their treatment team.

Current users are even more challenging. This

group of patients is less likely to comply with

treatment of both their cancer as well as their

addiction. The compliance may be so poor that it

may shorten the patients’ life [1]. Physicians may

have their own ideas of the patients’ drug use

and may hold their feelings back from the patient,

whichmay further themistrust in the doctor–patient

relationship. The relationship between surgeon

and cancer patient is often a very close one, as well

as with the patients’ family, but even these strong

bonds can be severed by drug addiction and

mistrust.

23.1.1 Identifying substance addiction

Taking a thorough substance addiction history often

is avoided in patients due to fears of offending the
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patient and assumptions that the patient will not be

truthful. These feelings need to be put aside as a

complete substance history is vital in the subgroup

of patients that will require pain medications either

for post-operative pain control or for palliation.

Physicians should reassure the patient that accuracy

in the substance history will aid the physician in

adequately treating the patient’s pain.Occasionally,

including family members in the interview is

helpful.

It is also important to recognize aberrant drug-

related behavior. This may involve increasing the

frequency of office visits, drug screening, and

including family members in the patients’ inter-

views. It is vital to inform the patient of all of these

activities so they are not surprised by their family

members’ involvement or by a positive drug screen

they did not realize was performed.

Unfortunately, the treating physician often must

prioritize treatment plans. Considering cancer the

more proximate life-threatening entity, treatment

usually takes precedence. This frequently places

substance addiction as a secondary problem, to be

addressed after treatment or not at all.

23.1.2 Treating cancer pain

Every patient feels pain differently, though there

are similarities based on tumor location and type.

Inexperienced physicians and cancer patients them-

selves that have no history of addiction often will

fear addiction inappropriately. Several studies have

documented the low rate of addiction in patients

treatedwith opioids thatwere never users [5,6]. One

such survey included 11 882 patients and only four

cases of addiction were identified subsequently [7].

Other misconceptions that exist in pain man-

agement in never users are that patients get a

euphoria from medication administered for pain

and that short-acting medications and intravenous

formulations are more risky for the development

of addiction. This is simply not true in the never

user. Chronic pain studies have shown that these

medications are safe and that there is no need to

resort to the agonist/antagonist medications that

are used in addicts [1,8–10].

Treating cancer pain in former and current

addicts is challenging for many physicians. Recent

evidence suggests that pain is under-treated in

patients with cancer or AIDS [11,12] and, as a

result, some patients may exhibit drug seeking

behaviors because of this under-treatment [13].

Finding a balance of pain control to allow daily

function without potentiating addiction is the goal.

This is even more difficult in patients who have

developed tolerance to opioid medications, either

from long-term use or previous addiction. Long-

term administration of potentially addictive medi-

cations is currently based on clinical experience.

Generally, care for this patient subgroup involves a

multidisciplinary team with physicians and nurses

skilled in the medical illness, addiction, and, often,

psychiatric care. Realistic goals are important.

Instead of perfect compliance, perhaps identifying

new addiction patterns and incorporating them into

the treatment plan would be a goal. Setting limits

is important also. As mentioned earlier, addicted

patients require psychiatric evaluation due to the

fact that up to 93% of addicts have a DSM IV

diagnosis other than addiction (77% of the sample

met criteria for one or more diagnoses on axis I,

and 65% met criteria for a personality disorder on

axis II [14]).

It is also important to consider dosing. Patients

with a history of addiction often require larger doses

to achieve pain control and neglect of this fact will

lead to under treatment [15]. Tolerance allows these

patients to overcome the concerning neurologic

and respiratory depressive effects that concern pre-

scribing physicians, especiallywhen large doses are

required.

23.2 ROLE OF ADDICTION IN SPECIFIC GI MALIGNANCIES

Risk factors for gastrointestinal malignancies are

many and varied. A large volume of recent research

has been directed at identifying genetic factors or

hereditarypredispositions tocertaincancers [16–18].
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Here the focus is on environmental factors or, more

specifically, factors that either result from exposure

to addictive materials or from the lifestyle that

results in exposures. Most common tumors in the

GI tract will be either Squamous Cell Carcinoma

(SCC) orAdenocarcinoma (AC) andwill often have

similar patterns of disease. In the following sec-

tions, the discussion has been simplified to bring out

commonalities and special conditions amongst the

(1) solid organ and (2) nonsolid organmalignancies

of the GI tract.

23.2.1 Nonsolid organ malignancies
(esophagus, stomach, colorectal)

23.2.1.1 Esophagus and gastric cardia

Esophageal carcinoma is the sixth leading cause of

death from cancer. In 2007 the estimated incidence

was 15 560 cases in the United States and 13 940

deaths from esophageal carcinoma [19]. Squamous

cell carcinoma and adenocarcinoma make-up the

overwhelming majority of esophageal cancers.

Incidence rates for adenocarcinoma are higher in

white males while squamous cell is higher in

African-American males. Risk increases with age

and the mean age of diagnosis is 67 years [20]. The

incidence of adenocarcinoma of the esophagus and

gastric cardia is increasing in theUnited States [21].

The pathogenesis of esophageal carcinoma is

uncertain but some data suggest that oxidative

damage to the esophageal mucosa causes carcino-

genesis [22]. This is reinforced byfindings that diets

rich in antioxidants, such as vitamin-C and beta-

carotene, lend a 40–50% risk reduction across both

main histologic types of esophageal cancer [22,23].

Smoking and alcohol addiction have long been

established as risk factors for squamous cell carci-

noma (SCC) of the esophagus. Hard liquor does

appear to have more of a causative effect than beer,

but the amount of alcohol abused seems to be more

important than the type. In case control studies,

smoking does appear to increase the risk of eso-

phageal and gastric cardia adenocarcinomas by

140%, albeit this is not nearly as strong an associa-

tion as with SCC [21]. Cessation does not have the

same protective effect in adenocarcinoma as it does

in SCC [24]. There is a steady decline in risk of SCC

with smoking cessation, but a protective effect may

not be seen in adenocarcinoma for 20–30 years.

Gammon et al. postulate that this may be due to

smoking playing a role very early in the pathogen-

esis of adenocarcinoma and later for SCC. None of

these studies could correlate the increasing rate of

adenocarcinoma with smoking and alcohol how-

ever [24]. It has been estimated that combined,

smoking and alcohol may account for 90% of all

squamous cell carcinomas of the esophagus. SCC

has also been linked to low socio-ecomomic status,

achalasia, caustic injury, Plummer–Vinson syn-

drome, history of head and neck cancer, and radia-

tion exposure. Risk factors are summarized in

Table 23.1.

Screening for esophageal carcinoma is only

undertaken in high risk areas, typically Asian

countries [25]. Patients with long standing gastro-

esophageal reflux disease (GERD) who are candi-

dates for intervention may undergo screening

endoscopy. Barrett’s esophagus is a risk factor for

developing esophageal carcinoma and should be

followedclosely. PatientswithdocumentedBarrett’s

esophagus should have surveillance endoscopy and

biopsy every 2–3 years, regardless how the under-

lyingGERD is treated. Because inflammation can be

confused with dysplasia, patients with pathologic

low-grade dysplasia should be treatedwith complete

acid suppression and rebiopsied at approximately

3–6 months. If low-grade dysplasia is confirmed,

surveillance should be performed annually to rule

out progression to high-grade dysplasia and/or can-

cer. If high-grade dysplasia is detected and con-

firmed by two expert pathologists, a patient should

be referred for surgical consultation [20], and may

elect to undergo esophagectomy vs. intensive

endoscopic surveillance (e.g., every three months)

[20,26,27]. The risk of frank malignancy in high-

grade dysplasia patients is so great, surgical candi-

dates are typically recommended for resection.

Esophageal cancer often presents late in patients

not undergoing screening. Approximately 50% of

patients have cancer beyond locoregional confines,

less than 60% of those with locoregional disease

can undergo resection, and nearly 70–80% of these
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have positive lymph nodes [28]. The overall five-

year survival for esophageal carcinoma is 14% [29],

which is due to the advanced stage at presentation in

most patients. Patients must be evaluated for their

physical ability to tolerate surgery as the treatment

plan is being determined. Also, the patient must

have the tumor staged as part of the work-up.

Endoscopic ultrasound, chest CT, PET, andCT-PET

may be used for staging [30,31]. Staging is sum-

marized in Table 23.2.

Patients with stage I, II, III tumors are generally

considered resectable. Patients who are medically

fit with noncervical T1 tumor generally undergo

resection. Patients with more advanced resectable

disease (Other T1, T2–T4, N0, N1, Nx or stage IVa)

may first undergo preoperative or neoadjuvant

chemo/radiotherapy before resection [32]. There

are multiple approaches to esophageal resection

and the best approach is controversial. Minimally

invasive esophagectomy has been shown to be safe

but any survival difference has not yet been

shown [33]. Patients with distant metastases or who

are unfit surgical candidates are recommended che-

moradiation or best supportive care. The combina-

tion of cisplatin and 5FU are the most investigated

and most commonly used chemotherapeutic

agents in esophageal cancer. Multiple other agents

such as irinotecan, gemcitabine, docetaxel, and

Table 23.2 TMN Staging of esophageal carcinoma with associated survival

Primary Tumor (T) Nodal Status (N) Metastasis (M) Stage 5 yr survival (%)

Tis (Carcinoma

in situ)

N0 (No regional

nodal metastasis)

M0 (No distant

metastasis)

0 95

T1 N0 M0 I 50 80

T2 N0 M0 IIA 30 40

T3 N0 M0 IIA 30 40

T1 N1 M0 IIB 30 40

T2 N1 M0 IIB 30 40

T3 N1 M0 III 10 30

T4 Any N M0 III 10 30

Any T Any N M1a IVA 0 1

Any T Any N M1b IVB 0 1

Tumors of lower esophagus: M1a Metastasis to celiac lymph nodes; M1b other metastasis. Tumors of the midesophagus: M1a not

applicable; M1b nonregional lymph node or other metastasis. Tumors of upper esophagus: M1a metastasis to cervical nodes; M1b other

metastasis.

Staging from NCCN [32]. Survival data from Enzinger and Mayer [20].

Table 23.1 Risk factors for esophageal carcinoma

Risk Factor Squamous Cell Carcinoma Adenocarcinoma

Tobacco Increased Increased

Alcohol Increased No proven increase in risk

Barrett’s esophagus No proven increased risk >8

Obesity No proven increased risk 2 4

Esophageal webs >8 No proven increase in risk

Tylosis >8 No proven increase in risk

Achalasia 4 8 No proven increase in risk

Very hot liquids <2 No proven increase in risk

Low Socio economic Status <2 <2

Mediastinal Radiation 4 8 4 8

Caustic injury >8 No proven increase in risk

History of head and neck cancer >8 No proven increase in risk

Adapted from Enzinger and Mayer [20].
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many others have been and are being evalu-

ated [20,32]. Best supportive care entails stent

placement in the case of esophageal obstruction,

aggressive pain control, esophageal dilations, or

nutritional support. Surgery or radiotherapy may

be indicated for brisk bleeding of the tumor.

Addiction plays a role in many aspects of esopha-

geal carcinoma besides its etiology and prevention.

Do et al. showed that continued smoking doubled

the risk of a second primary tumor of the upper

aerodigestive tract. Smoking decreases response to

radiation in head and neck cancer, but has not been

studied in esophageal cancer [34]. One study, com-

paring patients who continued to smoke with those

that quit 12 weeks before diagnosis, showed a mor-

tality risk reductionof40%.Thosewhoquit smoking

one year before diagnosis had a reduction in mor-

tality of 70%. An argument can be made that this

data be extrapolated to SCC of the esophagus.

Surgery is a mainstay of treatment for many

malignancies, both solid organ and nonsolid organ.

Smoking increases the risk of many post-operative

complications, such as pneumonia, myocardial

infarction, wound infection, and anastamotic

breakdown [35].

There currently is no specific body of literature

that addresses surgical complication risk for alcohol

and drug addicted patients. However, substance

addiction can indicate a poor general standard of

health for an individual. For surgeons, this raises

concerns for post-operative recovery and compli-

ance with follow-up treatment.

23.2.1.2 Colorectal

Colorectal cancer is the second leading cause of

cancer deaths worldwide. The age-adjusted death

rate was 4.4 per 100,000 men and women per year

between 2002–2006. Colon cancer generally pre-

sents on a screening examination or with bleeding,

obstruction,and, less commonly, perforation or

symptoms due to metastasis. Screening is impera-

tive and is based on risk factors including genetic

predisposition and family history. Screening recom-

mendations are summarized in Table 23.3.

Table 23.3 Colorectal cancer screening recommendations

Average Risk Patients over the age of 50, no

history of Inflammatory bowel

disease (IBD) or adenomas and

a negative family history

Begin at age 50 Colonoscopy every 10 years or

FOBT annually with Flexible

Sigmoidoscopy every 5 yr or

Double contrast barium enema

every 5 yr. (Colonoscopy

preferred)

Increased

Risk

History of adenomas, colorectal

cancer (CRC), endometrial or

ovarian cancer before age 60,

inflammatory bowel disease

(IBD), or a positive family

history

. Begin at age 40 or

at age of diagnosis

of endometrial/

ovarian cancer
. Begin 8 10 years after

onset of IBD symptoms
. Begin at age 40 or 10 yr

earlier than diagnosis of

cancer

Colonoscopy
. 3 5 yr for adenoma
. 1 3 yr for CRC
. Every 5 yr for endometrial/

ovarian cancer
. Every 1 2 yr for IBD
. Repeat every 1 5 yr depending

on level of family history

Hereditary

High Risk

Patients who have had colorectal

cancer before age 50, family

history of clustering or

hereditary nonpolyposis

colorectal cancer (HNPCC),

personal and familial polyposis

syndromes

Colonoscopy
. HNPCC: begin at age 25

or 10 yr before youngest

age of diagnosis
. Familial adenomatous

polyposis (FAP): begin at

age 10 15
. MYH associated begin at

age 25 30

Genetic Testing
. HNPCC: repeat colonoscopy

every 1 2 yr
. FAP: flexible sigmoidoscopy or

colonoscopy yearly
. MYH: every 3 5 yr

Data summarized from www.NCCN.org [36].
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Risk factors for coloncancer includeobesity, high

fat diet, family history, hereditary syndromes, alco-

hol, and tobacco. The pathophysiology of colon

cancer is that of a progression from normal epithe-

lium to adenoma to carcinoma. The first step in the

sequence is thought tobe the lossof theAPCgeneon

chromosome 5q. This sets the stage for future gene

losses that allow the progression of polyp to carci-

noma generally over a time frame of 5–10 years.

This is the so-called “adenoma to carcinoma

sequence” [37].

Once the diagnosis of colon cancer is made,

appropriate treatment should be instituted. Loca-

lized colon cancer is typically treatedwith resection

of the involved section of colon along with the

vascular arcade and associated lymph nodes.

Depending on the stage of the tumor the patient

may require adjuvant therapy. Rectal cancer

requires special consideration with regard to neo-

adjuvant therapy with chemotherapy and radiation

in appropriate candidates. Surgery must include a

mesorectal excision and determination of sphincter

preservation versus permanent colostomy. Patients

who present with metastatic disease often have a

different treatment plan involving a multidisciplin-

ary teamapproach. Surgerymaybe indicated before

or after chemotherapy depending on the site of

disease and resectability of metastases. A complete

discussion is beyond the scope of this chapter [38].

Staging is summarized in Table 23.4.

Smoking and alcohol addiction clearly increase

the risk of colon cancer. Studies have shown that

smoking alone has a twofold increase in colorectal

cancer risk and is implicated in 12% of colorectal

caner deaths, with alcohol having similar statis-

tics [40–42]. Most patients without a history of a

hereditary component of colon cancer begin screen-

ing with colonoscopy or flexible sigmoidoscopy,

bariumenema, and annual fecal occult blood testing

(FOBT). A recent retrospective analysis [42] of

161 172 colorectal cancer patients found that cur-

rent drinking, smoking, or smoking plus drinking

were associated with an earlier age of colorectal

cancer diagnosis at 5.2, 5.2, and 7.8 years, respec-

tively. To further put this into perspective, the mean

age of diagnosis of current drinkers and smokers

was 62.6 years, which approaches the mean age

for hereditary nonpolyposis colon cancer, which

requires screening at age 20–25 compared to age 50

(Figure 23.1).

The change in age at diagnosis from current users

to past users suggests that cessation will decrease

risk. Based on these findings, one can make a case

for earlier screening for patients who use alcohol

and smoke.

23.2.2 Effect of smoking and alcohol
on chemotherapy

The effect of addiction on specific chemotherapy

and outcomes has not been well studied. One study

58
60
62
64
66
68
70

NS/NACSCACS/CA

Age at Diagnosis
in years

Figure 23.1 Age at diagnosis of colorectal cancer in men.

CS/CA current smoker/current alcohol use; CS current

smoker; CA current alcohol use; NS/NS never smoker/

never alcohol user [16]

Table 23.4 TMN staging of colon cancer

Stage

Tumor

(T)

Node

Status (N)

Metastasis

(M)

5 yr

Survival (%)

0 Tis N0 >94

I T1 N0 93.2

T2 N0

IIA T3 N0 84.7

IIB T4 N0 72.2

IIIA T1 T2 N1 84.4

IIIB T3 T4 N1 M0 64.1

IIIC Any T N2 M0 44.3

IV Any T Any N M1 8.1

Tis carcinoma in situ; T1 tumor invades submucosa; T2 tumor

invades muscularis propria; T3 tumorinvades muscularis propria

into subserosa or into no peritonealized structures; T4 tumor

invades other organs or structures directly or is perforated; N0 no

nodal metastasis; N1 metastasis to 1 3 regional nodes; N2

metastasis to 4 or more regional nodes; M0 no distant metastasis;

M1 distant metastasis.

Staging from NCCN [39].

Survival Data from O’Connell et al. [38].
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found a decreased level of the active metabolite of

irinotecan in smokers. The study was too small to

detect an outcome difference, but this may suggest

that some chemotherapeutic agents may need to be

dosed specifically for the patient [43,44]. Further

research is necessary.

At times, motivation and an ability to follow the

appropriate treatment plan can be the difference

between successful and unsuccessful cancer treat-

ment. Patients with a history of substance addiction

are less likely to have adequate coping skills and

their addiction may interfere with treatment in

the form of missed appointments and so on. The

goal for these patients may be reduction in mind

altering or sedating substances instead of immedi-

ate abstinence [18].

23.2.3 Solid organ GI malignancy
(liver, pancreas)

23.2.3.1 Hepatobiliary

Hepatocellular carcinoma (HCC) is the most com-

mon form of hepatobiliary tumor. The incidence of

hepatocellular carcinoma depends on geographic

location. High incidence areas, such as Sub-

Saharan Africa, the People’s Republic of China,

Hong Kong, and Taiwan, see many more cases

compared to the United States. China reported an

annual incidence of 137 000 cases [45]while 25 000

cases were estimated in the United States in

2005 [46]. The incidence of HCC has been increas-

ing in the United States over the past two decades.

Studies among United States hospitalized veterans,

as well as those conducted in large single centers,

indicated that a large portion of the observed

increasewas attributable to hepatitis C virus (HCV)

infection, whereas the incidence of hepatocellular

carcinoma related to hepatitis B virus (HBV), alco-

holic liver disease, or idiopathic cirrhosis remained

relatively stable [47,48].

A study from the Centers for Disease Control and

Prevention that used mathematical modeling esti-

mated that the HCV epidemic started in the 1960s

and peaked in the 1980s [49]. Risk factors for

transmitting HCVwere rampant during this period,

for example, injection drug use, needle sharing,

and transfusion of unscreened blood and blood

products.

Males are more commonly affected than females

and this disparity is greater in high incidence areas,

up to 5.7 times more frequently [50]. Chronic

hepatitis B viral infection, aflatoxin, betel nut chew-

ing, chronic HCV infection, cirrhosis, tobacco and

alcohol addiction, and hemochromatosis are risk

factors for HCC [51,52]. Of the 3–4million patients

in the United States with hepatitis C, 5–30% of

these with develop chronic liver disease and 30%

of those will develop cirrhosis. Cirrhosis carries a

12% chance of HCC per year [53]. The latency

period between hepatitis exposure and diagnosis of

HCC is 30–50 years [54].

Given that the increase in HCC now being seen is

due to hepatitis exposures decades ago, it is con-

cerning that the incidence of intravenous drug

addiction (IVDA) is again on the rise. Emergency

room records show an increase of heroin and mor-

phine use up 51% from 1997 to 1999 [55]. This

problem is present in patients presenting for surgery

as well. Weiss et al. screened 2876 patients at one

urban center for IVDA [56]. In patients reporting a

current or past history of IVDA, 85% had serologic

evidence of hepatitis C (Figure 23.2). In this study,

to prevent one case of hepatitis C, only 1.5 patients

needed to stop using [56].

This underscores the importance of screening

surgical patients for IVDA and, if given a positive

history, screening for hepatitis as well. Another

interesting interaction is the role of alcohol
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Figure 23.2 Increasing rate of anti HCV in HCC patients

at a single institution [48]
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addiction on risk of HCC and age of presentation.

Tagger et al. showed that alcohol increased the risk

of HCC conferred by hepatitis C twofold for con-

sumption of 41–80 g/day and fourfold for intake of

>80 g/day [54,57]. Not all studies investigating the

increasing rate of HCC evaluated for alcohol [48],

and so this interaction is not consistently reported.

Hepatocellular cancer typically presents with

nonspecific symptoms. For example, previously

compensated cirrhotics can decompensate in the

form of ascites, encephalopathy, jaundice, and so

on. Abdominal pain may be the presenting symp-

tom and a palpable massmay ormay not be present.

Weight loss, early satiety, and diarrhea are com-

mon; however, bone pain or dyspnea due to metas-

tases are late presenting signs [58].

The work-up of HCC generally includes labora-

tory investigations that include a serum alpha feto-

protein (AFP) as well as C-reactive protein (CRP),

as CRP has been shown to be a predictor of early

recurrence [59]. Patients also undergo arterial and

venous phase imaging by CT or MRI. Biopsy may

be considered in hepatitis B negative patients if the

AFP is less than 400, or less than 4000 in hepatitis B

positive patients.

Cure is obtained only with removal of the tumor,

whether by resection or transplant. The treatment

for noncirrhotic patients is resection whenever

possible. In unresectable noncirrhotics treatment

options include ablation of the tumor, transarterial

chemoembolization (TACE), systemic chemother-

apy, or transplantation. Noncirrhotic patients

must have an adequate functional hepatic reserve

once resected and many times lack of adequate

reserve makes the tumor unresectable [54]. In cir-

rhotic patients, resection is generally limited to

Childs–Pugh Class A patients and some Class B.

Childs–PughClassC is generally a contraindication

for resection and will require transplantation in

appropriate candidates (Table 23.5). Patients that

require transplantation must have single tumor less

than 5 cm, or 2–3 nodules less than 3 cm to be

candidates. This is based on the Milan Criteria

developed by Mazzaferro [60]. Recent evidence

has suggested extended criteria for transplant,

including single tumors up to 6.5 cm or�3 nodules

with the largest lesion �4.5 cm and total tumor

diameter �8 cm [61]. Patients who are not surgical

candidates or who decline surgery may enroll in a

clinical trial, undergo ablative therapy, TACE,

selective internal radiation therapy (SIRT), che-

motherapy plus radiation, supportive care or other

modalities [54].

Addiction plays a significant role in the treatment

of HCC. Survival has been shown to decrease

for smokers and heavy alcohol users indepen-

dently [49,56,63,64]. Since alcoholic liver disease

(ALD) is the second most common indication for

transplantation [64], post-transplant alcohol addic-

tion is an important concept. Many transplant pro-

grams require six months of abstinence before

patients can be considered for transplant as well

as participation in alcohol addiction rehabilitation.

This may also entail random urine and blood test-

ing. One year and five year survival has been shown

to be similar in transplants for ALD as well as other

disease processes.

Many retrospective studies have evaluated post-

transplant alcohol use andwere summarized byLim

and colleagues [64]. Post-transplant alcohol use has

been reported to interfere with immunosuppressive

medications as well as medical and laboratory

visits. The amount and frequency of interference

is difficult to quantify. If patients are asked about

“any” alcohol use after transplantation, approxi-

mately 20% (7–95%) report use. This is signifi-

cantly limited by self-reporting. Self-reporting

and limited periodic urine and blood alcohol levels

still fail to accurately quantify the frequency and

Table 23.5 Unadjusted graft survival, deceased donor

liver transplants 1999 2004

One year

survival (%)

Five year

survival (%)

Alcoholic liver disease 81.9 67.6

Autoimmune hepatitis 83.5 77.2

Chronic viral hepatitis 80.3 65.3

Hepatoma 68.1 34.5

Primary biliary cirrhosis 85.8 79.4

Primary Sclerosing

cholangitis

87.0 76.2

All diagnoses 81.3 68.4

Data from UNOS [23,62].
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amount of use. Frequent and systematic screening

may help detect recidivism earlier and allowprompt

action. Furthermore, there have been no long-term

prospective studies evaluating relapse and its effect

on outcomes. However, there are no existing data to

suggest that relapse has led to worse outcomes. In

the largest study to date on this subject, all rejection

episodes associated with heavy drinking were

related to poor compliance with immunosuppres-

sive drugs [65]. Not addressed in this study, but

of even more concern, is recidivism in patients

with coexisting hepatitis B or C virus infection.

Thismay lead to rapid progression of recurrent viral

infection [66].

Studies have failed to identify factors that reli-

ably predict recidivism. There existmultiple studies

that have failed to correlate six months of pre-

transplant sobriety with decreased risk of recidi-

vism [64]. Although the six-month sobriety periods

did not correlate recidivism, without models that

can predict relapse, the period allows physicians to

assess the patients commitment to their health as

well as compliancewith the rigorous demand of the

post-transplant regimen.

Noncompliance in organ transplantation ranges

from 20–50%when all forms of noncompliance are

accounted for, including medication, office visits,

exercise, diet, and abstinence from substance mis-

use. Predictors of these patients much like those for

recidivism are lacking. One literature review cites

alcohol addiction and psychiatric disorder as the

only two predictive factors. It does note, however,

that 60% of noncompliant patients have no predic-

tive factor [67].

Hepatitis C virus recurrence after transplant is

universal. Fibrosis develops faster in this cohort of

transplant patients and as many as 20–30% will

progress to cirrhosis in the first five years post-

transplant [68]. Retransplantation in this group is

controversial and studies are ongoing. Significant

alcohol use in this population could be devastating

although is not well defined.

Other hepatobiliary malignancies have less asso-

ciation with addiction than hepatocellular carci-

noma. However, cholangiocarcinoma and less

common tumors of the liver and biliary tract can

be just as devastating.

23.2.3.2 Pancreas

Pancreatic adenocarcinoma is the fourth most com-

mon cause of cancer death in the United States. The

age-adjusted death rate was 10.7 per 100,000 men

and women per year between 2002–2006. The

incidence is roughly equal in the two sexes and is

slightly higher in the African-American population

than in White Americans [69,70]. Risk factors for

pancreatic adenocarcinoma include smoking,

increased BMI, occupational exposures such as

beta-naphthylamine, and benzidine. Familial forms

are rare and associated with less than 5% of cases.

True familial forms are associated with P16 and

patients are at increased risk as well with

BRCA-2 [70]. The role of alcohol and chronic

pancreatitis in pancreatic cancer has been debated

and a recent study suggests that the role of chronic

pancreatitis in increasing the risk of pancreatic

adenocarcinoma is likely due to alcohol, smoking,

and selection bias [71].

Presenting symptoms include weight loss, pain,

floating stools, depression, jaundice, and nausea.

The sudden onset of adult Type 2 diabetes in

patients over 50 should also alert the clinician to

the possibility of pancreatic cancer. The diagnosis

of pancreatic cancer is usuallymade byCTorU/S of

the abdomen for the above nonspecific symptoms.

Only 50% of patients diagnosed with pancreatic

cancer are free of distant metastases, and only 20%

of these patients have localized disease amenable to

curative resection [72]. Palliation of obstructive

symptoms and pain is important in unresectable

patients. Staging is summarized in Table 23.6.

The only curative therapy for pancreatic adeno-

carcinoma is surgical resection. If the patient has a

resectable tumor, he or she will undergo a pancrea-

ticoduodenectomy known as the Whipple proce-

dure or other pancreatic resection. Unresectable

patients, patients with metastatic disease, or

patients that have a resectable tumor but are medi-

cally unfit to undergo surgery are offered che-

motherapy with gemcitabine, chemoradiation or

combination therapy, or best supportive care. Even

with maximal therapy long-term survival from

pancreatic cancer is dismal (5%) [73]. Survival by

stage is summarized in Table 23.6.
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Treatment of pancreatic cancer in addicts can be

challenging in that pain is often a major problem

and the most debilitating symptom in patients with

locally advanced and metastatic disease. More than

80% of patients with advanced cancer experience

severe pain before death [17,74]. Aggressive

pain control with opioid medications can be aug-

mented with regional neurolysis. Advanced tumors

infiltrate the retroperitoneal nerves that have sym-

pathetic afferent nerve fibers which transmit nocio-

ceptive information from the pancreas [71]. The

addition of celiac plexus nerve block has been

shown to increase quality of life [74]. Neurolysis

can be performed with laparoscopic, open, and

thoracoscopic approaches, or with minimally inva-

sive procedures such as endoscopic ultrasound

guidance, CT-guided, and percutaneous fluorosco-

pically guided neurolysis [70]. Since its introduc-

tion in 1978, chemical splanchniectomy has been

used to palliate pain in patients found to be unre-

sectable at the time of exploratory laparotomy.

Celiac block can be performed simultaneously

with other palliative care procedures, such as bili-

ary and gastrointestinal bypass. Chemical splanch-

niectomy can achieve acute pain relief in more than

80% of patients and can prevent the subsequent

onset of pain for up to six months post-opera-

tively [74]. Patients who underwent celiac plexus

block had a significant increase in survival and,

therefore, should be considered at surgery for

any patient deemed intraoperatively to be

unresectable [71,74].

Pancreatic cancer can be especially challenging

for addicts as pain can be a large part of the

symptomatology. Emphasis must be put on a treat-

ment plan that is agreed to by the patient and the

treatment team. The plan should focus on decreas-

ing addiction and focus on pain control and com-

pliance with the medical treatment plan. Previous

studies have not investigated the role of neurolysis

in substance addicted patients with pancreatic can-

cer, but it is likely that they would benefit increas-

ingly as it is anothermodality and opioid addicts are

likely already tolerant to medication effects. Some

evidence suggests that chronic pancreatitis may

increase the risk of pancreatic cancer [73]. Alcohol

is widely known as a common cause of pancreatitis.

Numerous studies have shown that the amount

consumed in patients with alcoholic pancreatitis is

significantly higher than controls and may be over

eight drinks per day for a 5–10 year period [75,76].

Once chronic pancreatitis develops, pain can

become a significant symptom. There is a role for

neurolysis, as well as lateral pancreaticojejunost-

omy (Peustow procedure), pancreatic head resec-

tion, and Whipple procedure, for pain secondary to

chronic pancreatitis. In one study, quality of life in

alcoholic pancreatitis was impaired in the vitality

domain and ongoing alcohol use or alcoholic etiol-

ogy was associated with unemployed or retiree

status [77].

Generally, alcoholism and drug addiction lead to

worse overall outcomes in cancer patients, although

this relationship has not been well studied in pan-

creatic cancer specifically. Interaction of smoking

or alcohol with gemcitabine (current the most

effective chemotherapy) has also not been well

studied similar to many chemotherapeutic agents.

Irinotecan, as discussed earlier, is an exception and

since gemcitabine is also a prodrug, studies of

potential interactions are needed.

Table 23.6 TMN staging of pancreatic adenocarcinoma

Stage

Primary

Tumor

(T)

Nodal

Status

(N)

Metastasis

(M)

5 Year

Survival

(%)

Stage 0 Tis N0 M0 20.3

Stage IA T1 N0 M0 20.3

Stage IB T2 N0 M0 20.3

Stage IIA T3 N0 M0 8

Stage IIB T1, T2,

T3

N1 M0 8

Stage III T4 Any N M0 8

Stage IV Any T Any N M1 1.7

Tis carcinoma in situ; T1 <2 cm tumor limited to pancreas;

T2 >2 cm tumor limited to pancreas; T3 tumor extends beyond

pancreas but does not involve celiac axis or superior mesenteric

artery; T4 tumor involves celiac axis or superiormesenteric artery;

N0 no nodal metastasis; N1 regionalnodal metastasis; M0 no

distant metastasis; M1 distant metastasis.

5 year survival statistics from SEER database [73].
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23.3 PALLIATIVE CARE ISSUES

Addiction is an important topic in patients with

advanced cancer. There are many misconceptions

with regard to terminally ill cancer patients and

substance addiction. Some people believe that

removing an addicting substance from a terminally

ill patient removes the patient’s only source of

enjoyment, or adds to the stress he or she is currently

dealing with [18]. Often, chemically dependent

patients have negative emotions associated with

their addiction and their use may be driven to alter

their mood rather than being driven by attaining

euphoria. Removing these negative feelings and

encouraging healthy coping mechanisms leads to

an improved quality of life. Alcoholism also leads

to a decreased quality of life in advanced cancer

patients. The incidence may be as high as 30% and

is often undiagnosed [78].

Patients with advanced cancer often have pain.

Patients with a history of substance addiction are

often under-treated with their pain regimen due to

clinicians’ fears of fueling the patient’s addiction.

Most often there is an under-treatment of pain due

to the patient’s tolerance after long-term use or

addiction of opioid medications or drugs. This can

lead to mistrust between the patient and clinician

and disrupt the palliative care plan. The key lies in

realistic goals for the addiction pattern that instead

of abstinence my include reduction in the mind

altering drugs, such that the patient can complywith

other forms of treatment or maintain an adequate

quality of life. Even small improvements can give

patients who suffer from addiction a sense of

accomplishment.

Untreated substance addiction and alcoholism

can have deleterious effects on the family of the

advanced cancer patient. Family members are often

involved in the patient’s treatment, both that of the

addiction and cancer. Failure to comply with one

or both of the regimens can lead to frustration.

Educating the family members as to the goals of

treatment as well as an understanding of the dif-

ference between dependence and addiction may

help family members better assist with aggressive

pain management.

Diagnosis of addiction in the palliative care set-

ting is paramount as patients oftenwill under-report

their histories [1]. The CAGE questionnaire has

been shown to be effective in this setting when

compared to an experienced multidisciplinary team

in the diagnosis of alcoholism. Similarly, screening

for other substance addiction with thorough history

taking and drug screening is important. These

populations of patients often have a psychiatric

comorbidity that when untreated can impede treat-

ment of other symptoms. Up to 85% of chemically

dependent or alcoholic patients will have a psy-

chiatric comorbidity, which makes screening all

patients and especially those with addiction his-

tories vital. This allows the most appropriate and

beneficial care each patient with an incurable and

likely terminal malignancy.

Addiction increases cancer risk, increases recur-

rence, decreases the effectiveness of administered

treatments, interferes with treatments being admi-

nistered, decreases patients’ quality of life, and

affect patients in so many other ways. Many of

these impacts are not well studied. Many patients

are not well screened and, therefore, opportunities

are being missed. Physicians and healthcare teams

need to understand the impact of addiction on

GI malignancy to adequately and appropriately

educate and treat their patients.
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Renal manifestations of recreational
drug use
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24.1 INTRODUCTION

Drug addiction is a common etiological and com-

plicating factor in many medical conditions. Renal

disease is no exception. Drugs of addiction with the

most frequent renal effects include cocaine, heroin,

and ecstasy. Other drugs with renal manifestations

include amphetamines, inhalants, alcohol, and hal-

lucinogenic mushrooms. Many of these drugs have

been linked to acute kidney injury (AKI), as well as

chronic kidney disease (CKD) and glomerular dis-

ease that can progress to end-stage renal disease

(ESRD). Several of these compounds can cause

electrolyte abnormalities with serious and, rarely,

fatal complications. Many drugs (amphetamines,

cocaine, heroin, ethanol, barbiturates, and phency-

clidine) can also lead to nontraumatic rhabdomyo-

lysis with secondary AKI due to pigment (myoglo-

bin) toxicity (Table 24.1). Other issues in addiction

medicine that are pertinent to renal medicine

include the risk of chronic addiction in patients

with polycystic kidney disease (PKD) and nephro-

lithiasis. Finally, as many of these compounds are

cleared via renal excretion, drug addiction in

patients with advanced CKD and ESRD can have

increased risk secondary to this altered metabolism

with greater sensitivity to lower doses of drugs

(especially narcotics) as renal function worsens.

24.2 COCAINE

Cocaine is an ergot alkaloid, benzoyl methylecgo-

nine, extracted from the leaf of Erythroxylon

plant [1]. It is most commonly available in two

forms, a hydrochloride salt and a “freebase” form

which is not acidified to form salt. The hydrochlor-

ide salt is most commonly taken intravenously,

intranasally, or subcutaneously. “Freebase” cocaine

is most often smoked. Both forms can be taken

orally [2,3]. Cocaine is generally sold as white

powder and often diluted with other substances,

such as talc or cornstarch, or with other drugs,

such as procaine or amphetamines [1]. Diluting

substances are present either to increase the yield

during processing or to increase potency.
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There are several pharmacological and toxicolo-

gical issues related to cocainewhichmanifest in the

potential to cause both acute and chronic changes

in renal function (Table 24.2).Many of these effects

are mediated via the vasoconstrictive effects of

cocaine [1,2,4]. These effects are due to a combina-

tion of a direct effect of cocaine on vascular smooth

muscle as well as cocaine-induced stimulation of

endothelin. Furthermore, cocaine has been shown

to affect the kidney through stimulation of the

renin-angiotensin system. This effect leads to

vasoconstriction as well as stimulation of the

pro-fibrotic growth factor TGF-b [2]. In animal

studies, the angiotensin-converting enzyme inhibi-

tor (ACEI) captopril has been shown to improve

survival to a lethal dose of cocaine in rats [1,5].

Cocaine also has effects on the vascular nitric oxide

pathway and this leads to enhanced vasoconstric-

tion with the potential for tissue ischemia [5].

Furthermore, cocaine has also been shown to

increase platelet aggregation and thromboxane

synthesis [6]. In total, these profound vasoconstric-

tive and pro-thrombotic effects lead to decreased

renal blood flow and potentially a fall in glomerular

filtration rate (GFR) as well as a risk for ischemia

and tubular injury [7].

For chronic cocaine addicts, accelerated arterio-

sclerosis becomes an issue. This has been docu-

mented in numerous organ systems including

the kidney [1,6,8]. Over time, the development of

atherosclerosis will lead to accelerated vascular

hypertension and malignant hypertension as well

as a risk for the development of CKD [9].

24.2.1 Cocaine and AKI

Cocaine can present with multiple forms of AKI,

the most common of which is nontraumatic rhab-

domyolysis [1,10,11]. In fact, up to 53% of patients

presenting to the hospital with a cocaine-related

admission have elevated creatine kinase (CK)

levels [12]: This can occur with either of the forms

of cocaine and with any route of administration.

Rhabdomyolysis is due to multiple interacting fac-

tors. As mentioned above, cocaine leads to marked

vasoconstriction with concomitant tissue ische-

mia [10,12]. Also, cocaine can be associated with

seizures, hyperthermia and extended periods of

unconsciousness (all significant risk factors for

rhabdomyolysis). Finally, there are data to suggest

that cocaine use can have direct toxicity to muscle

cells in vitro [10]. Furthermore, adulterants such as

arsenic, strychnine, amphetamine, andphencyclidine

Table 24.2 Renal effects of cocaine

Acute effects

Hypertension

Acute renal failure

due to rhabdomyolysis

Acute renal failure

due to ischemia (intense

vasoconstriction)

Rare (case reports): Henoch Schonlein purpura

Hemolytic Uremic

Syndrome

Scleroderma crisis

Chronic effects

Hypertensive

nephrosclerosis

Premature arteriosclerosis

Congenital urinary

tract abnormalities

Table 24.1 Drugs of addiction associated with

rhabdomyolysis

Drug Mechanism

Amphetamines Coma (crush syndrome)

Hyperthermia

Serotonin syndrome

Cocaine Direct myotoxicity

Hyperthermia

Increased muscle activity

Neuroleptic malignant syndrome

Heroin Coma (crush syndrome)

Ethanol Coma (crush syndrome)

Direct myotoxicity

Hypophosphatemia

Barbiturates Coma (crush syndrome)

Phencyclidine Coma (crush syndrome)

Seizures

Ecstasy Hyperthermia

Increased muscle activity
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are potentially myotoxic [12]. As opposed to other

causes of rhabdomyolysis, cocaine-associated

rhabdomyolysis does not present with muscle pain

and the rhabdomyolysis is generalized. Thus, a high

degree of suspicion is required and laboratory

investigation, including serum creatine kinase

levels and urine myoglobin, should be requeated

in those patients presenting with AKI and a history

of cocaine ingestion. AKI is due to direct tubular

toxicity of the myoglobin pigment.

There are other, less common causes of AKI

associated with cocaine usage. This includes a

potential link with scleroderma and scleroderma

renal crisis [10]. It is unclear if cocaine use induces

scleroderma renal crisis, or merely exacerbates an

already present medical condition [10,13]. Due to

the intense vasoconstriction caused by cocaine it is

not surprising that there have been several case

reports documenting renal infarction following use

of cocaine [7]. Other cases have documented renal

diseases, including antiglomerular basement mem-

brane disease, Henoch–Schonlein purpura [13],

hemolytic-uremic syndrome [14], and necrotizing

vasculitis associated with cocaine use [10]. Caus-

ality in these case reports should be viewed with

caution.

24.2.2 Cocaine and CKD

Cocaineuseand thepotential for cocaine-associated

accelerated hypertension are significant risk factors,

in susceptible subjects, for the development of

CKD and ESRD [9,12]. Epidemiologic data in both

urban and African American populations has docu-

mented that a significant number of patients with

the diagnosis of hypertensive ESRD have a history

of substance addiction, notably cocaine [12,14]. In

a cross-sectional study of 163 ESRD patients, the

clinical diagnosis of hypertensive nephrosclerosis

was strongly associated with cocaine use [14,15].

These patients also had a shorter duration of diag-

nosis of hypertension prior to the onset of ESRD

than those patients without a history of cocaine

use [14]. Despite these epidemiological associa-

tions, there are confounding factors (socioeconomic

factors, genetic propensity to kidney disease, con-

comitant other drug use and environmental expo-

sures) that limit the causal nature of this link. More

convincingly, in a rat model, cocaine has been

shown to stimulate mesangial cell proliferation,

induce release of macrophage secretory products

(IL-6, TGF-b), and lead to chronic glomerular

sclerosis and tubulointerstitial damage [16].

Although limited, human renal pathology findings

in cocaine users also support the theory of chronic

cocaine nephropathy as a distinct pathological

entity. DiPaolo et al., in autopsy studies of

40 patients with cocaine-associated death, found

increased vascular damage (extensive arteriosclero-

sis with medial thickening, luminal narrowing and

vessels obstruction) when compared to control sub-

jects [8]. The patients with a history of cocaine had

an 18-fold increase in the ratio of sclerotic glomer-

uli. There were also significant increases in the

amountofperiglomerularfibrosis, degreeof cellular

inflammatory infiltrates in the interstitium, as well

as an increase in hyperplastic arteriolosclerosis [8].

All of these findings support a causal role of cocaine

addiction in the pathogenesis of chronic kidney

fibrosis.

In utero exposure to cocaine due to maternal

use is also associated with significant congenital

urinary tract abnormalities, including: hydrone-

phrosis, horseshoe kidney, prune belly syndrome,

renal agenesis, prominent renal pelvis, nephrome-

galy, unilateral small kidney, and renal vascular

disease [17].

24.3 HEROIN

Heroin, diacetylmorphine or diamorphine, is a

naturally occurring substance processed from the

poppy plant. It has similar pharmacological actions

to other opiates and is rapidly metabolized to

morphine [1,12]. It is most commonly used by

injection, either intravenously or subcutaneously

in a practice termed “skin popping.”Heroin can also

be smoked, snorted or swallowed. Street heroin
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often has contaminants, including sugars, powdered

milk, caffeine, procaine, and strychnine. US Drug

Enforcement Agency (DEA) analysis of confis-

cated heroin put the frequency of containments at

5% [1]. Heroin can lead to protean renal manifesta-

tions (Table 24.3).

24.3.1 Heroin and AKI

Acute kidney injury is seen with heroin addiction

andmost commonly presents as nontraumatic rhab-

domyolysis. Often this is associated with prolonged

pressure on dependent areas during periods of

decreased level of consciousness [10,12]. Other

associated symptoms, such as hypotension,

hypoxia, acidosis, and dehydration, can worsen the

severity of the rhabdomyolysis [12]. There are

several documented case reports in the literature,

however, with nontraumatic rhabdomyolysis fol-

lowing heroin use without evidence of diminished

consciousness or compression of muscles and

vascular structures [10]. This has been felt to be

due to a direct myotoxic effect of heroin or possibly

secondary to an adulterant compound [10,12,18]. In

these cases, the rhabdomyolysis is generalized and

not restricted to the dependent areas. Unlike

cocaine, there are no reports of acute vasculopathy

associated with heroin use.

24.3.2 Heroin-associated nephropathy

Heroin-associated nephropathy (HAN, also

referred to as heroin-associated focal segmental

glomerulosclerosis) is an entity which was first

described in the literature in 1970s [19,20]. There

are, however, references to patients with chronic

opium addiction presenting with clinical findings

of nephrotic syndrome as early as the nineteenth

century, but these reports may have little relevance

to the renal disease now described in heroin

addicts [10]. HAN typically presents as the nephro-

tic syndrome (>3 g/day of proteinuria, edema, and

hyperlipidemia) and rapidly progresses to ESRD.

HAN is primarily a diagnosis of young (mean age

29 years) African American populations (>90% of

cases), although it has been rarely documented in

Caucasians and other ethnic groups [19,20]. The

majority of patients present with edema and up

to 10–15% may present with uremic symp-

toms [19,21–24]. Hypertension is a common find-

ing on presentation. Over 75% of presentations are

associated with significant impairments in renal

function. Average urinary protein excretion is

9.3 g/day [19,21–24].Unfortunately, the renal prog-

nosis is dismal with inexorable progression to

ESRD over a relatively short period (for those with

baseline GFRs >50ml/min, the mean time to ESRD

was 43 months) [19,21–24].

Renal biopsy in these patients reveals focal seg-

mental glomerular sclerosis (FSGS).

Typically, there is segmental glomerulosclerosis,

hyalinosis, and foam cells similar to the idiopathic

variant of FSGS. The degree of globally sclerotic

glomeruli is often variable and may not correlate

with renal function [1,10,19]. Immunoglobulin M

(IgM) and C3 deposits have been seen with immu-

nofluoresence on biopsy, which suggests that there

may be an immunological mechanism. This led to

speculation that the renal lesion was a reaction to a

viral or bacterial innoculum from intravenous deliv-

ery of heroin, a contaminant in the heroin, or the

drug itself. However, a more likely explanation is

that these immune deposits represent nonspecific

localization [10]. This interpretation is supported

by the fact that these deposits are only seen in

Table 24.3 Renal effects of heroin addiction

Acute effects

Acute renal failure due to rhabdomyolysis

Chronic effects

Glomerular diseases directly associated with heroin

addiction

Heroin associated nephropathy (focal segmental

glomerulosclerosis)

Membranoproliferative glomerulonephritis (usually

with HCV infection)

Mesangial proliferative glomerulonephritis

Amyloidosis (AA variant)

Glomerular diseases indirectly associated with heroin

addiction

Infectious glomerulonephritis due to endocarditis

HIV associated nephropathy

End stage renal disease
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sclerotic regions and not in uninvolved capillary

tufts and that this pattern of IgM and C3 deposition

is seen in other forms of FSGS.

The exact pathogenesis of this renal lesion in not

known. As mentioned above, the likelihood of an

immunologically-mediated etiology is unlikely.

One possibility is that morphine, as a metabolite of

heroin,maymediatedirect nephrotoxicity tomesan-

gial cells. Morphine can stimulate production of

fibrogenic and proliferative cytokines and suppress

collagenase activity. Also, morphine can increase

fibroblast proliferation, with increased release of

pro-inflammatorycompounds secreted frommacro-

phages [10,16,17]. However, other animal studies

havenot seen thedevelopment of glomerular lesions

secondary to morphine exposure but instead the

development of tubulo-interstitial lesions [25]. In

any case, the applicability of these studies to human

HANis suspect, as administrationofmorphine isnot

analogous to nonsterile injection of heroin.Whether

the deposition of additives such as talc granules,

which have been observed in arterioles and glomer-

uli on biopsy, can play a role in the pathogenesis of

HAN is unknown but certainly possible [10].

Other renal lesions have been described in heroin

addicts. This spectrum includes minimal change

disease, mesangial proliferative glomerulonephri-

tis, membranoproliferative glomerulonephritis

(MPGN), dysproteinurias, diabetic nephropathy,

and interstitial nephritis [1]. The exact link between

these presentations and heroin addiction is not

known. Unlike HAN, the epidemiological link in

these cases is weak.

An important issue is why there is a predomi-

nance of HAN in African Americans that is not

accounted for by the demographics of heroin addic-

tion. One possible explanation for this is the asso-

ciation of HAN with an increased frequency

of HLA-B53 genotypes, suggesting a genetic

link [1,26]. Furthermore, in the general population

African Americans are four times more likely than

Caucasians to develop FSGS [1,18]. This brings

to light the question whether heroin or other asso-

ciated factors lead directly to the development of

FSGS or merely activate or hasten an already pre-

sent genetic predisoposition for FSGS [10].

In Caucasian patients, the renal pathology

associated with heroin addiction has been more

commonly MPGN [20]. This is a lesion now com-

monly associated with hepatitis C (HCV) infection

and many of the older series documenting MPGN

did not or could not assess infectionwith HCV [27].

Thus, whether heroin itself leads to MPGN is

questionable.

In 2001, Perneger et al. assessed the risk of

developing ESRD based upon recreational drug

use [28]. In this case control series of 716 drug

addicts, the risk for ESRD of those who had ever

used heroin or opiates was 19.1 times higher than

the control group of nondrug addicts. Based upon

this analysis, the authors estimated that up to 5.6%

of prevalent ESRD patients aged 20–64 years was

associated with heroin addiction. Given the nature

of this study, HIVorHCV-renal disease could not be

distinguished from HAN. However, the United

States Renal Data System (USRDS) lists heroin-

related renal disease as a cause of 0.1% of new

ESRD cases over the period 1998–2002, with a

median age of 45 years [29].

HAN is most often refractory to treatment even

with aggressive courses of steroid and other immu-

nosuppressants [1,20]. Whether abstinence from

continued heroin use can halt progression is

unknown. There are cases where HAN progressed

to ESRD despite abstinence, as well as case reports

of either stabilization or remission of nephropathy

with drug use cessation [30].

24.3.3 Heroin-associated amyloidosis

In the 1970s, amyloidosis as a cause of nephropathy

due to heroin use was described [10,31]. In some

patients who chronically misuse heroin, the intra-

venous route becomes too difficult to use secondary

to chronic vascular scarring. These patients will

often turn to subcutaneous administration of heroin,

termed “skin popping.” This subcutaneous admin-

istration of heroin predisposes patients to chronic

suppurative skin infections. These infections can

either be bacterial or fungal, and can eventually lead

to secondary (AA) amyloidosis due to the chronic
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inflammatory state [10,21]. Menchel et al., in

a series of 150 patients, documented that the

vast majority of patients with documented renal

amyloidosis had chronic skin infections due to

“skin popping” [1,22]. These skin infections are

usually extensive and can involve up to 20% of the

body surface area [1,22]. In the 1980s, this condi-

tion was so prevalent that up to 50% of heroin

addicts who underwent renal biopsy for nephrotic

syndrome demonstrated findings consistent with

amyloidosis [1,21,22]. In most cases, these addicts

have been misusing heroin for extended periods

(average duration in one series was 18 years [22]).

In patients who have prolonged subcutaneous

exposure, continued addiction can cause further

deterioration in GFR and lead to ESRD [1,10].

However, several case reports have shown improve-

ment in renal function with drug abstinence. This

includes a study by Crowley which documented

a decrease in proteinuria from 6.8 g to 170mg/day

with stable renal function following cessation of

“skin popping” and treatment of chronic skin

infections [21].

The clinical features of heroin-associated amy-

loidosis have been well documented in the litera-

ture. A review of data from 60 cases published in

the literature by Neugarten et al. showed a pre-

ponderance of male gender and African American

race [10]. As noted above, there was also a longer

time of addictin prior to presentation of the nephro-

tic syndrome (averaging 18 years) with an average

of three years of subcutaneous misuse. This con-

trasts with previously referenced studies of HAN

where the average duration of misuse was

6.3 yrs [1]. Patients typically present with nephrotic

range proteinuria and a lower incidence of hyper-

tension than seen with HAN. Dubrow et al.

described hypertension in less than 20% of her-

oin-associated amyloidosis cases, as contrasted by

the hypertension in two-thirds of patients with

FSGS associated with heroin addiction [23]. Kid-

ney size was increased in the majority of patients

consistent with the infiltrative nature of amyloido-

sis [23]. Limited follow-up was available in this

data set, but progression to uremia occurred within

2–3 years with continued subcutaneous use of

heroin [10].

“Skin poppers” amyloidosis has not been found

to be pathologically or biochemically different

from amyloidosis seen in other chronic infections

or chronic inflammatory states [1,10]. There is

prominent renal deposition of AA-type amyloid

fibrils in all segments of the kidney. There are

findings of mesangial expansion with Congo-red

positive amyloid material as well prominent thick-

ening of tubular basement membranes. Tubular

atrophy correlates with the amount of amyloid

deposits [10]. The majority of patients with amy-

loidosis progress to ESRD over a relatively short

period [32]. However, there are some reports of

either disease stabilization or improvement with

cessation of drug misuse [33]. There is one case

report of treatment with colchicine with stabiliza-

tion of renal function and nephrotic syndrome but

no improvement in the amount of amyloid deposi-

tion on repeat biopsy [34].

24.3.4 Infectious glomerulonephritis
associated with endocarditis in
heroin addicts

Heroin addicts are at high-risk for the development

of endocarditis due to bloodstream infections

induced by the use of nonsterile techniques. In a

small subset of patients, especially those with Sta-

phylococcus aureus infections, diffuse proliferative

glomerulonephritis has been described [35,36].

The mechanism is usually secondary to immune

complex formation and deposition in the glomer-

ulus with complement activation and inflammation.

These patients usually present with impaired

renal function, microscopic hematuria, and non-

nephrotic range proteinuria. Occasionally, gross

hematuria accompanied by flank pain due to renal

infarction (septic emboli) can be seen. Renal biopsy

reveals diffuse proliferative and inflammatory exu-

dates with subepithelial electron dense immune

deposits [35–37]. Most patients show significant

improvement in renal function and urinary abnorm-

alities with appropriate antibiotic therapy [35].

However, those patients who present with advanced

renal failure may not improve and may be at higher

risk for therapy failure with antibiotics [36].
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24.3.5 Other renal diseases associated
with infections seen in
heroin addicts

Hepatitis B and C-related renal disease is common

inheroin addicts given thehigh rateof infectionwith

these viruses. A review of the literature by Jaffe

andKimmel referenced infection rates of 85, 77–84

and 24–28% of Hepatitis C, Hepatitis A and B, and

HIV respectively in heroin addicts [1]. Viral hepa-

titis B and C can predispose patients to not only

MPGN as discussed above, but also cryoglobuline-

mic glomerulonephritis (Hepatitis C), polyarteritis

nodosa (Hepatitis B), and membranous glomerulo-

nephritis (Hepatitis B and C) [38,39]. These renal

diseases are uncommon but present in manners

similar to the more common HIV-associated

nephropathy (HIVAN) and HAN: nephrotic-range

proteinuria, hypertension, and renal insufficiency.

This highlights the importanceof performinga renal

biopsy in those patients who present with renal

findings and a history of heroin addiction, as the

differential diagnosis is wide.

24.3.6 Changing demographics of
kidney disease in heroin addicts:
the rise of HIV nephropathy

Since the early 1980s, there has been a dramatic

decrease in the number of cases of HAN with a

concomitant rise in the cases of HIV-associated

nephropathy in this population [1]. There have been

several theories relating to this. One of which has

been that presence of toxic additives in street heroin

has decreased and that this “purer” heroin supply

has led to less chronic damage from contaminants

and additives. One report had documented an

increase in the purity of street heroin in New York

from approximately 8% in 1981 to 61% in

1992 [10,24]. Most importantly, there has been a

rise in HIV infection in IV drug users and an

increased incidence of HIV-associated nephropathy

(HIVAN) [40,41]. The drop in HAN has been met

with an almost corresponding rise in incidence

of HIVAN [1]. There has also been a decrease in

“skin poppers” amyloidosis seen during this same

period [10].

Similar to heroin-associated nephropathy,

HIVAN presents as focal segmental glomerulo-

sclerosis (FSGS). HIVAN, however, has some

unique pathological characteristics that allow dif-

ferentiation from HAN (Table 24.4). Typically,

HIVAN is a collapsing variant of FSGS (the glo-

merular tufts collapses on itself) [42]. Clinically,

HIVANgenerally presents asmore severe nephrotic

syndrome than HAN [43]. Also, hypertension, seen

often in HAN, is not as prevalent in HIVAN. This

collapsing variant does not respond well to treat-

ment and renal function can deteriorate rapidly

culminating in ESRD [43]. Treatment of HIVAN

focuses on control of HIV disease with antiviral

therapy [25,40].

Overall, even in its changing demographics, her-

oin addiction may predispose patients for risk for

further progression of both CKD and ESRD. One

study of 647 hypertensive men showed a threefold

increase in relative risk of a mild decline in renal

function; however, when assessed by multivariate

analysis the difference was not statistically signifi-

cant [44]. Strong associations between heroin use

and progression to ESRD have been shown when

assessing by gender, race or other demographics by

subgroup analysis [1,28].

Table 24.4 Characteristics of HIV associated

nephropathy versus heroin associated nephropathy

HIVAN HAN

Age 20 40 20 40

Race African American

predominance

African American

predominance

Proteinuria >3 g/day >3 g/day
Hematuria Minimal or none Minimal or none

Hypertension Unusual Common

Risk of ESRD High High

Renal size Large to normal Normal to small

Pathology FSGS collapsing FSGS typical

Tubuloreticular

inclusions

Microcystic dilation

Treatment Antiretroviral therapy Cessation of

drug abuse

HIVAN: HIV associated nephropathy; HAN: Heroin associated

nephropathy; FSGS: focal segmental glomerulosclerosis.
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24.4 ECSTASY

Ecstasy (3,4-methylenedioxymethamphetamine,

MDMA) is a newer synthetic drug that has found

widespread use in young adult populations

[12,30,32,33,45]. It is most commonly used in night-

club environments or “rave” parties. Ecstasy is most

often taken for mood enhancing properties, which

have been described as causing energy, empathy, and

euphoria. Ecstasy can also cause significant hyper-

pyrexia and an increased thirst sensation. This has

lead to education regarding the risks of the drug and

even development of “chill out” areas in many clubs

and parties where patrons can hydrate and rest with

either reduced cost or free beverages and water [12].

Unfortunately, the significant potential side effects

of ecstasy include rhabdomyolysis, hyponatremia,

hepatic failure, serotonin syndrome, and sudden

death either from cardiac or cerebral edema

[12,30,32,33,45]. Risk of death in first time users is

cited at between 1 in 2000 and 1 in 50 000 [30].

24.4.1 Acute kidney injury associated
with Ecstasy

As with other previously mentioned drugs of addic-

tion, nontraumatic rhabdomyolysis is seen with

ecstasy use as well [12,30,45]. Rhabdomyolysis

can be due to two possible major etiologies. Firstly,

is secondary to hyperpyrexia, muscle rigidity, and

hyper-reflexia likely due to activation of 5-HT

receptors and dopamine receptor systems [30].

Secondly, there also has been some suggestion of

direct muscle toxicity [30]. However, the validity of

these in vitro studies has been questioned. In these

studies, markedly elevated concentrations of drug

have been used, up to 2000 times the dose seen

physiologically [30].

Other etiologies of acute kidney injury include

rare cases of necrotizing vasculitis [34] and prox-

imal tubule dysfunction with a Fanconi’s like syn-

drome (wasting of phosphate, glucose, amino acids

in the urine) [35]. Finally, acute kidney injury may

be seen as a secondary event in those cases where

ecstasy use has been linked with malignant hyper-

tension and fulminant liver failure [12,30].

24.4.2 Hyponatremia and Ecstasy

One of the most serious medical complications of

ecstasy addiction is related to symptomatic hypona-

tremia (usually associated with a serum sodium

less than 130meq/l) [30,45]. The etiology of hypo-

natremia seen with ecstasy is likely due to several

interacting effects. Firstly, is dilutional hyponatremia

associated with significant ingestion of free water.

This occurs as a response to the hyperpyrexia and

increased activity induced by the drug and also due to

the stimulation to ingest liquids when taking ecstasy.

Whether ecstasy leads to a primary drive to drink

secondary to its central nervous system effects is not

known but has been hypothesized. Secondly, there is

likely to be a component of the syndrome of inap-

proapriate antidiuretic hormone secretion (SIADH)

induced by ecstasy use [30,32]. Henry and colleagues

administered small doses of ecstasy to eight patients

and documented a significant increase in ADH levels

in the serum associatedwith a rise in urine osmolality

and a decrease in free water excretion [30,36]. This

combination of increased fluid intake associatedwith

a concomitant rise in ADH levels will lead to reten-

tion of free water and a fall in serum sodium levels.

Acutely, this fall in serumsodium leads to theosmotic

shift of water in the brain and resulting risk for

cerebral edema and its associated complications,

such as mental status changes, seizures, coma, and

brain stem herniation resulting in death.

In ecstasy users, the female gender has been

associated with increased odds of developing sig-

nificant hyponatremic symptoms. This has been

documented in multiple case series, including a

case review of emergency room admissions in the

state of California over a span of five years. This

study documented that women had a significantly

higher incidence of symptomatic hyponatremia,

coma, and death when seeking medical attention

with complications of ecstasy use [32]. This gender
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susceptibility to the effects of hyponatremiamay be

secondary to the effects of estrogen to inhibit the

membrane Na-K ATPase [37]. Normally, the Na-K

ATPase is the primary defense against the osmotic

shifts caused by severe hyponatremia, and inhibi-

tion by estrogen makes the development of cerebral

edema more likely. This may explain the increased

incidence of adverse outcomes seen in female

patients.

Treatment of severe, symptomatic hyponatremia

requires intensive unit care with nephrological or

endocrinological consultation and may require the

use of hypertonic 3% saline to rapidly increase the

serum sodium to safe levels.

24.5 INHALANTS

Inhalants are a class of substances or solvents which

can be breathed in to cause psychotrophic effects.

The most common of these substances include:

toluene (found in spray paints, glues, lacquer, and

paint thinners), nitrates, benzene, butane, propane,

or methylene. These are common chemicals found

in gasoline, paints and paint thinners, sprays, and

cleaners. The most common side effects include

neurotoxic complications, pulmonary, hepatic and

renal damage. Of these common inhalants, toluene

is most commonly associated with renal damage

and electrolyte changes [10,12].

24.5.1 AKI with inhalants

Reports vary on frequency, but some studies site

between 4 and 38% rates of AKI with toluene

exposure [46–48]. Etiologies include nontraumatic

rhabdomyolysis and hypotensionwith acute tubular

necrosis (ATN) due to renal ischemia. The finding

of nontraumatic rhabdomyolysis may be related to

direct toxicity of the inhalant and its metabolites,

or due to profound hypophosphatemia or hypoka-

lemia which can be induced by these agents. Ful-

minant hepatic failurewith inhalant use or addiction

can also occur. This can present with secondary

AKI due to hepatorenal syndrome or multi-organ

failure [10].

As described later, toluene addiction can lead to

a distal renal tubular acidosis and hypercalciuria

with a propensity to form kidney stones [49]. These

calculi can lead tourinary tract obstructionandAKI.

Interestingly, Streicher and colleagues have

described a very high incidence of urinary sediment

abnormalities in chronic toluene addicts [50]. In

this series, 18 of 21 patients had hematuria, pyuria,

and proteinuria (ranging up to 1 g/day) indicative of

chronic renal injury induced by toluene. Others

have also described pyuria as a relatively common

finding, followed by hematuria and proteinuria in

fewer subjects [51,52].

24.5.2 Electrolyte disturbances
with inhalants

Avariety of electrolyte and acid–base abnormalities

are associated with inhalant addiction. The vast

majority of these are associated with toluene and

only these are reviewed here. A syndrome of a

nonanion gapmetabolic acidosis, hypokalemia, and

an elevated urinary pH has been most commonly

described [53,54]. This picture is similar in many

respects to a distal renal tubular acidosis. It is

hypothesized that toluene leads to a defect in distal

tubular acidification secondary to impaired active

hydrogen ion secretion [55]. Patients may present

with extreme muscle weakness or even flaccid

quadriparesis due to the hypokalemia.

In patients with renal insufficiency, the metabo-

lites of toluene (benzoic acid and hippuric acid)

cannot be rapidly excreted and lead to an anion gap

metabolicacidosis [56].However, if renal function is

normal, these anions are rapidly excreted but con-

sumebicarbonate leading toanonaniongapacidosis.

Finally, there have been case reports of proximal

tubule dysfunction associated with toluene addic-

tion [57]. Patients develop a hyperchloremic non-

anion gap acidosis, hypokalemia, hypouricemia,

hypophosphatemia, and hypocalcemia. These

defects persist despite abstinence from toluene.
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24.6 AMPHETAMINES

Amphetamine use has been associated with AKI

secondary to nontraumatic rhabdomyolysis as well

as acute glomerulonephritis [10,58]. Parenteral use

of amphetamines has been reported to be associated

with the development of a systemic necrotizing

vasculitis [10,11]. However, causality in these case

reports is questionable, as several of these cases

had concomitant positive viral hepatitis serologies

(either B or C) as well as the presence of

cryoglobulins.

24.7 ETHANOL

Ethanol is one of the most commonly misused

substances in the world. While direct acute kidney

injury is uncommon with ethanol (as opposed to

other toxic alcohols like methanol and ethylene

glycol), electrolyte abnormalities are commonly

seen in chronic ethanol addicts. As with other

substances that alter the level of consciousness,

nontraumatic rhabdomyolysis leading to AKI can

be seen with ethanol intoxication.

24.7.1 Common electrolyte issues with
chronic ethanol addiction

Chronic addiction of ethanol can lead to numerous

electrolyte abnormalities. One of themore common

electrolyte disorders is termed “beer drinker’s

potomania,” which is manifested by severe and

sometimes life-threatening hyponatremia (serum

sodium <130mmol/l) [59,60]. This condition is

due to the increased intake of low solute fluids (beer

or other ethanol-containing fluids) and protein-cal-

orie malnutrition over an extended period [61].

Other electrolyte disorders seen in chronic ethanol

addiction include hypophosphatemia, hypocalce-

mia,andhypomagnesemia[62].Althoughtheremay

be a component of nutritional deficiency in severe

alcoholics leading to these electrolyte disturbances,

there is also evidence of renal tubule dysfunction

due to direct ethanol toxicity. This has been shown

by assessing fractional excretion of these electro-

lytes, and ethanol-induced changes are consistent

with decreased tubular reabsorptive capacity [63].

In many cases, as little as four weeks abstinence led

to reversal of these tubular abnormalities [63]. The

importance of these electrolyte abnormalities is

that they can lead to seizures, muscle weakness,

rhabdomyolysis, and cardiac arrhythmias.

24.7.2 Chronic renal changes with
ethanol addiction

Chronic alcohol addiction (usually with associated

cirrhosis) has been associated with changes in renal

histology [64]. Post-mortem studies have shown a

greater than a 50% incidence of structural changes

in the glomeruli of patients with alcoholic cirrho-

sis [64]. Pathologically these findings are similar to

IgA nephropathy with deposition of IgA in the

mesangium of the glomeruli [64]. Patients present

with clinical findings of microscopic hematuria and

mild proteinuria with normal renal function.

Macroscopic hematuria and renal insufficiency are

rarely seen without other glomerular pathology.

The pathogenesis of this condition is thought to be

secondary to increased levels of serum IgA and

circulating immune complexes brought on by por-

tocaval shunting from alcoholic cirrhosis (with

decreased clearance of IgA and immune complexes

from the blood).

Another renal complication of chronic alcohol

addiction and alcoholic cirrhosis is the hepatorenal

syndrome associated with end-stage liver disease.

Patients present with oliguria (urine output less than

400ml/day) and progressively worsening renal

function [65]. This is a devastating complication

of end-stage liver disease and responds poorly to

treatment without liver transplant. If there is no

significant primary renal pathology, renal function

can return to normal in patients with hepatorenal

syndrome who receive liver transplantation [66].
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24.7.3 Toxic alcohol ingestions

Many chronic alcoholics exhibit indiscriminate

drinking behavior and are thus at risk from either

accidentallyor intentionally ingesting toxic alcohols

such as ethylene glycol, methanol, or isopropyl

alcohol. Although ethanol itself rarely causes AKI,

toxic alcohols can often present with AKI and other

toxic effects which can routinely require dialysis

for emergent removal of either the alcohol or toxic

metabolites.

24.8 HALLUCINOGENIC MUSHROOMS

Severalmushroom species are hallucinogenicwhen

taken orally. These species include Panaeolus

muscari and Psilocybe species. Although these

mushrooms are themselves not renal toxic, they

can be mistaken for other poisonous species. Case

reports exist in the literature regarding mistaken

ingestion of Cortinarius species of mushrooms,

which contain the nephrotoxic compound orella-

nine. Ingestion of this species leads to oliguric renal

failure. Case reports vary on the prognosis of the

AKI, but in some cases the complication was

irreversible [15,67].

24.9 BENZODIAZEPINES

Benzodiazepines (such as temazepam and diaze-

pam) are commonly misused both for their sedative

and euphoric properties. When accidentally

injected intra-arterially, these drugs can cause limb

ischemia and nontraumatic rhabdomyoly-

sis [10,15,68]. Previous formulations of temazepam

which were available in hard gel or capsule for-

mulations could also cause AKI and rhabdomyo-

lysis due to particulate embolization when

injected [10]. This formulation is no longer avail-

able and has decreased the risk for some complica-

tions seen in misuse of benzodiazepines [10,15].

Otherwise, these drugs have no direct nephrotoxic

properties.

24.10 TOBACCO AND MARIJUANA

Tobacco addiction has minimal direct effects on

the kidney. However, numerous recent studies have

demonstrated that tobacco smoking can worsen

the progression of many forms of CKD [15,69].

Tobacco addiction is an independent risk factor for

the development of microalbuminuria [15,69].

Tobacco addiction can also worsen hypertension,

diabetes, and vascular disease, all of which can have

secondary effects to further progression of CKD.

Other forms of CKD which have been documented

to progress more rapidly in smokers include lupus

nephritis, renal artery stenosis, renal tubular dys-

function, and pulmonary hemorrhage seen in anti-

glomerular basement membrane disease [15].

Cannabis addiction is generally free of nephro-

toxic side effects. A review of the literature cited

one case of renal infarction related to heavy can-

naibas addiction [15,70].

24.11 CHRONIC NARCOTIC ADDICTION IN THE RENAL DISEASE
PATIENT POPULATION

As with all specialties of medicine, there are

certain renal diseases associated with chronic pain

syndromes that can lead to narcotic addiction. The

most common is nephrolithiasis,where kidney stone
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formation and/or passage can lead to severe pain

requiring therapywith narcotics. In a small subset of

patients, this can lead to narcotic addiction and

misuse. In these patients, it can be very difficult to

determine if theyare actually suffering fromanacute

episode of nephrolithiasis or simply malingering

inaneffort toobtainnarcotics [71].Thiscanmanifest

not only as malingering, but also in some cases as

Munchausen’ssyndrome[72].Otherkidneydiseases

associated with chronic pain and prone to narcotic

addiction and misuse are polycystic kidney dis-

ease [73] and the loin pain hematuria syndrome [74].

24.12 DRUG CLEARANCE IN CKD AND ESRD

Certain drugs of addiction are extensively metabo-

lized and cleared from the body by the kidney. If a

drug is extensively excreted unchanged into urine,

alteration of renal function will alter the drug

elimination rate. This increases the likelihood of

toxicity in the setting of impaired renal function.

Fortunately, creatinine clearance or glomerular fil-

tration rate (GFR) calculated from theModification

of Diet in Renal Risease (MDRD) formula can be

used as a measure of renal function [75]. For most

drugs which are excreted extensively unchanged

in the urine it has been found that there is a good

correlation between creatinine clearance or esti-

mated GFR and drug clearance or observed elim-

ination rate. A dosage regimen may be adjusted

either by lowering the dose or prolonging the

dosage interval. The dosage reduction method is

recommended for those drugs for which a relatively

constant blood level is desired, for example, beta-

lactam antibiotics. The interval extension method

is recommended for those drugs whose efficacy is

related to the peak level, for example, fluoroqui-

nolone antibiotics. For narcotic drugs, both a low-

ering of dosage and an extension of the dosing

interval is recommended. Furthermore, for some

narcotics, such as meperidine, toxic metabolites

(normeperidine) are renally cleared [76,77].

Numerous case examples of inadvertent over-

dosing of narcotics secondary to impaired renal

clearance have been documented. Table 24.5 lists

dosing recommendations for common drugs of

addiction [77].

Table 24.5 Renal dosing adjustment of selected drugs of addiction

GFR

Drug

Half life in Hours

(Normal/ESRD) >50 10 50 <10

Fentanyl 2 7/no data 100% 75% 50%

Meperidinea 2 7/7 32 100% 75% 50%

Methadone 13 58/no data 100% 100% 50 75%

Morphineb 1 4/unchanged 100% 75% 50%

Codeine 2.5 3.5/no data 100% 75% 50%

Alprazolamc 9.5 19/unchanged 100% 100% 100%

Clonazepamc 18 50/no data 100% 100% 100%

Diazepamc 20 90/unchanged 100% 100% 100%

Lorazepamc 5 10/32 70 100% 100% 100%

Temazepamc 4 10/no data 100% 100% 100%

aNormeperidine, an activemetabolite, accumulates in ESRD. Can cause seizures. 20 25%ofMeperidine excreted unchanged in acidic urine.
b Increased sensitivity to drug effect in ESRD.
cBenzodiazepines can cause excess sedation and encephalopathy in ESRD.

From Aronott et al. [77].
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24.13 CONCLUSIONS

Drugs of addiction can affect the kidney in numer-

ous manners. These range from indirect effects,

such as nontraumatic rhabdomyolysis, to direct

toxic effects, such as with heroin. Knowledge of

these renal effects is critical in the care of these

patients as end-stage renal disease can be the net

result of addiction. Whether individual patient

counseling on the renal toxicity of these drugs is

likely to change behavior is doubtful, in some

cases fear of renal disease may be a motivating

factor in leading patients to seek assistance.

Finally, knowledge of renal clearance of these

medications is critical to avoid over-dosage and

side effects.
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Addictive disorder in urological diseases
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25.1 INTRODUCTION

In the United States, the burden of urological dis-

ease is estimated to annually result in over 35

million visits to office-based physicians and hospi-

tal outpatient clinics, over 2.5 million visits to

emergency rooms, and nearly one million hospital

stays. The economic impact of such disease in the

United States is equally as impressive, resulting in

medical expenditures approaching $11 billion

annually, approximately half of which is financed

by Medicare [1]. With current statistics estimating

nearly 17% of Americans to be daily smokers [2]

and 9.2% of the United States population to meet

the criteria for addiction and dependence of sub-

stances including alcohol and illicit drugs [3], it is

not unexpected that urological diseases and sub-

stance addictions coexist frequently. Such associa-

tions are worthy of discussion, as substance addic-

tion is a powerful phenomenon that can directly

affect the health and care of the urological patient.

In particular, the addiction of substances such as

alcohol, tobacco products, cocaine, and opiate nar-

cotics can result in a wide variety of urological

sequelae, including organ and tissue damage, sex-

ual dysfunction, infertility, and cancer. It is hoped

that the exploration of such associations will prove

useful to the clinical evaluation and understanding

of patients with both substance use disorders and

urological illnesses.

25.2 ALCOHOL ADDICTION

Most individuals are familiar with the effects of

reasonable amounts of alcohol on the urinary sys-

tem. True alcohol addiction, however, is associated

with more dire consequences than awkward, impa-

tient dances while waiting in line to use the

restroom.Rather, such behavior is linkedwithmany

serious urological illnesses and disease processes.

25.2.1 Prostatic disease

Alcohol’s known effects on estrogen, progesterone,

and testosterone levels, as well as the antioxidant

activity of certain wines, has motivated multiple

studies exploring the connections between alcohol

use and prostatic disease.
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Prostate cancer has been the disease process

most enthusiastically studied, given the entity’s

few established modifiable risk factors. Studies

exploring the association of alcohol consumption

and prostate cancer have shown mixed and often

conflicting results, even when comparing studies

which investigate similar volumes and/or cate-

gories of alcohol (beer, white/red wine, hard

liquor, etc.) consumed. A striking example of the

potentially negative effects of alcohol addiction in

regards to prostate cancer development was pre-

sented by Sesso in 2001, who described a dose-

dependent increased risk of prostate cancer of up

to 1.85 times for those who consume more than

three hard liquor drinks per day [4]. This data has

been contested, however, most notably by a recent

large prospective cohort study of over 45 000

patients conducted to investigate the associations

of alcohol consumption with risk of prostate can-

cer diagnosis. Generally, this study found no

increased risk of prostate cancer diagnosis for

patients at any level of beer, liquor, or total alcohol

consumption. In terms of the effects of red wine

(originally explored due to its known antioxidant

activity), the study found that regular wine drin-

kers (defined as men who consumed 1–4 glasses of

red wine a week) under the age of 65 had slightly

lower rates of prostate cancer diagnosis than

abstainers. In contrast, men who consumed more

than this amount had perhaps a slightly increased

risk of prostate cancer diagnosis. This study was in

contrast to other studies which have found a more

striking protective effect of moderate red wine

consumption [5].

Alcohol consumption is known to increase tes-

tosterone clearance, and therefore lower circulat-

ing testosterone levels. This phenomenon has led

researchers to investigate the potential for such

activity to inhibit the development of benign pro-

static hyperplasia (BPH). Indeed, multiple studies

have found that those who misuse alcohol tend to

have lower rates of surgery for BPH. The validity

of this finding has been questioned, however, as it

is possible that those individuals who misuse

alcohol have other medical or social comorbidities

which prevent them from being operated upon [6].

Nevertheless, multiple studies have revealed that

moderate intake of alcohol may lower overall rates

of BPH. Data from the over 29 000 patients in the

Health Professionals Follow-up Study revealed

that patients who consumed 30–50 g of alcohol

per day had a dose-dependent decrease in of

BPH symptoms. This effect was attenuated with

alcohol consumption greater than 50 g, but the

effect was still present [7]. Furthermore, although

results have been conflicting, multiple studies

investigating patients with liver cirrhosis have

found that these patients often have a lower inci-

dence of clinical BPH and have smaller prostate

gland size at autopsy in comparison to the general

population. These effects are likely due to the

higher circulating levels of estrogens relative to

androgens in cirrhotic patients [6]. Of course,

while we certainly do not advocate the utilization

of excessive amounts of alcohol as a medicinal,

anti-BPH therapy, the associations are nonetheless

noted.

25.2.2 Fournier's gangrene

There are a variety of rare genitourinary infections

that alcoholics are more susceptible to than the

general population [8]. Fournier’s gangrene is

likely the most deadly. Fournier’s gangrene is a

form of necrotizing infeciitis of the perineum

that targets the male genitalia. Polymicrobial

infection of both anaerobes and aerobes is impli-

cated as the inciting entity of this rapidly progres-

sive and potentially lethal condition. In addition

to diabetes, a primary causative association is

alcoholism. The incidence of alcoholism in

patients with Fournier’s gangrene is quite high,

likely higher than 60% [9–11]. A combination

of immunosuppression and poor personal hygiene

in this population is likely to be of primary impor-

tance in the etiology of the disease. Prompt

diagnosis followed by immediate debridement,

broad spectrum antimicrobial therapy, and suppor-

tive care is the standard of care, but despite

these interventions, mortality still approaches

26% [12].

378 ADDICTIVE DISORDERS AND CLINICAL DISEASES



25.2.3 Infertility/sexual dysfunction

Alcohol addiction has been shown to result in

testicular atrophy via peritubular fibrosis and a

reduction in the overall number of germ cells. In

the extreme, this process can, theoretically, progress

to male infertility. However, studies investigating

infertility and its links to alcohol consumption have

been conflicting. In studies investigating alcohol

consumption in groups of infertile men, there has

been no significant association of decreased sperm

count or motility directly attributable to alcohol

intake. Nevertheless, associations have been found

linking a decreased chance of conceiving with

increased alcohol consumption in men [6]. This

association may be due to direct effects on fertility,

but also due to changes in male sexual function.

Alcohol impairs the metabolism of estrogen by

the liver. This phenomenon coupled with decreased

testosterone production secondary to atrophied

testes, and increased testosterone clearance lead to

a disruption of the balance of androgens in themale,

and can have multiple effects on sexual function.

These effects include a decreased libido, erectile

dysfunction, decreased virilization, and gyneco-

mastia. In addition, the use of alcohol has been

known to contribute to autonomic and peripheral

neuropathy, both phenomena which can impair

sexual function due to decreased ability to stimulate

the sexual gland to function appropriately [6].

25.2.4 Erectile dysfunction

The development of a male erection is attributed to

an increased inflow of blood into the erectile tissue

of the peniswith decreased outflow. Essential to this

process is the relaxation of the corporal muscles of

the penis, which allows space to be created for the

blood to flow and also stimulates the occlusion of

the venous outflow. The use of alcohol has been

shown to not only decrease arterial blood flow to the

penis, but also block smooth muscle relation of the

corporeal muscles, effectively decreasing a man’s

chance at creating or sustaining an erection [6].

Whereas moderate quantities of alcohol may have

protective cardiovascular effects, excessive alcohol

use can lead to hypertension, increased obesity, and

a higher risk of developing diabetes – all of which

can lead to vasculogenic erectile dysfunction [13].

Heavy alcohol use has also been associated with the

development of priapism, or a potentially hazardous

prolonged erection in the absence of sexual stimu-

lation. This dangerous condition can result in per-

manent erectile dysfunction or even organ loss if not

treated [14]. This association may be due to the

association of heavy drinking with misuse of other

substances, such as cigarettes, prescription seda-

tives, and cocaine (see below).

25.2.5 Spontaneous bladder perforation

Bladder perforations generally occur due to pelvic

fractures secondary to external trauma, as the

attachments of the bladder to the pelvic inlet are

sheared, which can result in bladder rupture. Per-

forations of this type are generally extraperitoneal,

as opposed to intraperitoneal, or combination intra-

extraperitoneal. Extraperitoneal perforations are

the most common and are estimated to occur in up

to 80–90% of cases. The more dangerous intraper-

itoneal ruptures are less common, estimated to

represent about 15–20%, and roughly 10% of blad-

der perforations may be combination intra-extra-

peritoneal. Intraperitoneal bladder perforations

occur when there is an increase in intravesicular

pressure due to an overfilled bladder, and are often

the result of blunt trauma applying pressure to the

overdistended bladder, creating a rupture. The rup-

ture usually occurs at the dome of the bladder,

which is the weakest and most mobile aspect of

the bladder. Whereas many extraperitoneal bladder

ruptures may be managed conservatively with

catheter drainage, most intraperitoneal ruptures

require prompt surgical repair. 3–4% of bladder

ruptures are nontraumatic, or “spontaneous,” and

these are usually intraperitoneal in nature. The

majority of these “spontaneous” ruptures are asso-

ciated with alcohol intoxication. Diuresis as a result

of alcohol consumption results in an overdistended

bladder if the inebriated individual ignores signals
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to urinate, particularly if ‘passed out’ or asleep. The

ballooned bladder then becomes exquisitely sus-

ceptible to rupture from increased intra-abdominal

pressure and even a cough can result in rupture of

the organ. Given the late diagnosis that occurs in

such described situations, morbidity and mortality

is said to reach 50% in these cases [6,15–17].

25.2.6 Incontinence

Increased urinary output during times of drinking

canexacerbate the symptomsof incontinence experi-

enced by patients suffering from overactive bladder

or other etiologies. As such, patients with such

diagnoses are counseled to limit their alcohol intake.

25.2.7 Renal calculi

The associations between diuretics such as alcohol

and the development of kidney stones have been

investigated in multiple studies. A Finnish study of

over 300 patients diagnosed with kidney stones

found an inverse relationship between beer con-

sumption and the development of the stones after

controlling for other variables. Specifically, in this

study each additional bottle of beer consumed

reduced the risk of stone development by 40%.

Interestingly, this association was not found to be

significant with the consumption of other forms of

alcohol, suggesting the effect may be associated

with other components of beer than the ethanol [18].

American studies have also supported this conten-

tion, with one study suggesting that in certain areas

of the country, increased beer consumption could be

a contributing factor to decreased incidence of

kidney stones in that region [19]. Data from the

Health Professionals Follow-up Study has also

corroborated the association, finding a 21%

decreased chance of developing stones with each

eight ounces of beer consumed daily. The study also

found an association with wine, with each daily

eight ounces consumption associated with a 39%

decrease in the likelihood of stone formation [20].

Despite these favorable associations, it is important

to note that use of alcohol is not encouraged as a

protective behavior for renal stone formation.

Though beer and wine consumption are associated

with a likely nephrolithiasis protective diuresis to

some degree, thosewhomisuse alcohol are unlikely

to replace lost fluids appropriately. Subsequent

dehydration could actually then encourage the for-

mation of stones.

25.3 TOBACCO ADDICTION

25.3.1 Neoplasia

According to the National Cancer Institute and the

American Cancer Society, tobacco use, particularly

cigarette smoking, is the single most preventable

cause of death in the United States. Cigarette smok-

ing is directly responsible for over 440 000 deaths

annually, and approximately one out of every five

deaths in theUnited States. 30%of all cancer deaths

may be directly attributed to tobacco usage. Like-

wise, smoking is one of the strongest risk factors for

the development of cancers of the urinary tract,

primarily bladder cancers, and also of kidney,

penile, and ureteral cancers. A recent meta-analysis

of over forty studies found that, compared to non-

smokers, smokers hadmore than three times the risk

of developing urinary tract cancers – even after

adjusting for age and gender. For those who were

successful in smoking cessation, over time, their

risk dropped to approximately twice the level of

people who had never smoked [21]. Cigarette

smoke contains both DNA-reactive bladder carci-

nogens as well as aromatic amines, both of which

have been implicated as pro-neoplastic agents.

Recent evidence from mouse-model studies and

anecdotal evidence of urothelial hyperplasia in

human patients has suggested that increased pro-

liferation of the urinary bladder epithelium second-
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ary to these tobacco toxins plays a significant role in

the development of bladder cancer specifically. This

is believed to be due to either direct mitogenesis or

due to cytotoxicity of the smoke elements [22].

Bladder cancer is an exposure-driven disease,

with little influence of genetics on the incidence.

The overwhelmingly most common inciting or

associated exposure in Western countries is cigar-

ette smoke. Indeed, cigarette smoking has been

found to increase the risk of bladder cancer in

smokers by over 2.5 times compared to nonsmo-

kers [23] and, in European studies, has been impli-

cated as the causative factor in over half of all cases

of bladder cancer in men and about one-third of all

cases in women [24,25]. The exposure usually

predates the disease by as many as 15–20 years,

and the increase in the incidence of female bladder

cancer in the United States is felt to be secondary to

the increase of smoking in women over the past

several decades. The incidence does fall over time

though after cessation of smoking. For bladder

cancer, the risk falls over 30% after over one year

of smoking cessation and over 60% after 25 years of

abstinence [23–25].

Tobacco smoke has also been implicated as a risk

factor for the development of certain types of kidney

cancer. Renal cortical cancer, previously known as

renal cell carcinoma (RCC), is the most common

form of kidney cancer and claims 3% of all adult

cancer-related deaths. Although there has been

debate of the exact amount of risk attributable to

tobacco products, a recent meta-analysis of 24 stu-

dies found that the extent of the increased risk

approached1.4 times for thosewhohad ever smoked

compared to those who had never done so. The risk

was described to be dose-dependent, with thosewho

smoked from half to a full pack daily (with a typical

pack containing 20 cigarettes) increasing their risk

by 1.8 times and those exceeding one pack at least

doubling their risk to develop renal cortical cancer.

Again, cessation of smoking was found to signifi-

cantly lower the increased risk ofRCCdevelopment,

especially after 10 years of abstinence [26].

Men who smoke or use any form of tobacco are

also at increased risk of the development of penile

cancer. In addition to the primary risk factor of

being uncircumcised, the risk of developing penile

cancer has been found to significantly increasewith

the amount and duration of tobacco addiction.

Procarcinogenic risks are increased not only with

the smoking of tobacco, but also with chewing and

snuffing [27]. Themechanismhas been suspected to

be the promotion of malignant transformation of

normal tissue by chronic inflammation, especially

when tobacco is consumed in the presence of

other irritative factors such as HPV or bacterial

infection [6].

Unlike the clear associations of smoking with the

previously mentioned urinary cancers, tobacco

addiction has not been clearly implicated to be

involved in the pathogenesis of prostate cancer. This

is despite speculation that the increase of circulating

androgen levels and cellular oxidative stress of the

agent could promote such disease [6]. In contrast,

data from the Health Professionals Follow-up Study

revealed that heavy smokers consuming 35 or more

cigarettes per day had increased risk of developing

BPH, by as much as 50% when compared to those

individuals who had never smoked [7].

25.3.2 Incontinence

Smoking can also exacerbate the symptom of urine

loss for patients suffering from urinary inconti-

nence. Increased intra-abdominal pressures from

a “smoker’s cough” may upset the delicate balance

of continence in patients, usually women, who may

suffer from borderline symptoms of stress incon-

tinence. In addition, patients with symptoms of

over-active bladders may suffer from additional

incontinence-producing bladder spasms, incited by

the same coughs. These patients may often “squirt”

urinewith the cough, as opposed to the patientswith

pure stress incontinencewhowill usually just “drip”

urine in association with the cough.

25.3.3 Infertility/sexual dysfunction/
erectile dysfunction

Tobacco smoking is a significant and independent

risk factor for cardiovascular disease and con-

comitant endothelial damage. This phenomenon

ADDICTIVE DISORDER IN UROLOGICAL DISEASES 381



has also been implicated in the development of

erectile dysfunction [28,29]. The identical causa-

tive pathophysiologic mechanism between smok-

ing with peripheral vascular disease in the extre-

mities leads to vasculogenic erectile dysfunction

in the male. Furthermore, toxins within tobacco

smoke have been suspected to exert a constrictive

effect on the cavernous muscle of the penis,

which may induce vasoconstriction and penile

venous leakage, effectively decreasing blood

engorgement of the penis, a necessary prerequi-

site for erection [30]. In addition to the direct

effects of tobacco smoke toxins on the vasculature

of the penis, smoking is a risk factor for cardio-

vascular disease and hypertension, which are,

along with diabetes, the other major risk factors

for the development of erectile dysfunction [6].

Many studies have explored and defined the

association between smoking and erectile dys-

function, including one study of over 7500

smokers without clinical vascular disease which

concluded that up to 22% of its cases of erectile

dysfunction could be independently attributed to

smoking [31].

It is also strongly suspected that smoking creates

a direct danger for male fertility as well, with a

belief that smoking may affect spermatogenesis.

Although the exact mechanism of tobacco’s

damage to spermatogenesis is as of yet undefined,

the habit has been found to have adverse effects on

many semen parameters, including volume, as well

as, sperm count, motility, and morphology. The

evidence, while inconclusive, has been strong

enough to lead most infertility experts to consider

smoking a risk factor for male infertility. Further

evidence of smoking adversely affecting male fer-

tility include decreased success rates for patients

undergoing in vitro fertilization when the male was

a smoker, and reports that exposure to prenatal

smoke is associated with decreased rates of

fertility in male offspring [6,32,33]. There are other

effects of smoking to the fetus and to women as

well, but these are covered in more depth in another

chapter.

25.4 ILLICIT DRUG ADDICTION

25.4.1 Cocaine-induced priapism

To achieve erection, the penis is engorged with

blood, which is trapped within the smooth muscles

of the organ (as described above). Priapism is a

persistent, painful erection which lasts for more

than four hours in the absence of sexual stimulation.

It results when blood is unable to drain from the

penis, preventing detumescence. There are many

causes of priapism, and it is sometimes induced in

association with usage or misuse of prescription

medications, such as trazadone, diazepam, or thor-

azine, or with illicit drug use, such as with mari-

juana, ecstasy or cocaine addiction. Cocaine is the

most common illicit drug associated, and has been

implicated in the development of priapism when

taken in all forms, including the rare patient who

injects it directly into the penis. Although the

mechanism is not completely understood, it is

speculated that the pathophysiology is the result of

cocaine’s known effect of blocking reuptake of

norepinephrine at the presynaptic neuron. As this

neurotransmitter is depleted, there is reduced ability

to signal the penile smooth muscle to contract,

which is mechanically necessary to allow for the

outflow of blood, as described earlier [34,35]. The

result can be a persistently erect penis, which is a

medical emergency as it can result in scarring and

even permanent erectile dysfunction or organ loss.

25.4.2 Falsified illness

As described elsewhere, the desire to attain opi-

ates by the heroin, morphine, or codeine addict

coupled with the ability of the physician to pro-

vide opiate narcotics can create a very delicate

relationship between the two parties. The devel-

opment of renal calculi and their subsequent irri-

tation of the urinary tract is known by the general
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population to be a very painful phenomenon, for

which no caring physician would refuse his

patient often ample narcotics. As a result, opiate

addicts will sometimes approach their healthcare

providers with falsified complaints of kidney

stones or their symptoms in an effort to attain

these drugs. As such, it is always appropriate for

the physician to confirm the existence of renal

calculi by CT scan before prescribing narcotics for

pain relief, even if a recent diagnosis is claimed by

the patient. Any patient suspected of falsifying

illnesses should be counseled, and referred to an

appropriate addiction medicine specialist.

Challenging, is the patient with a chronic pain

syndrome. In urology, one such syndrome is the

chronic pelvic pain syndrome. Painful bladder/

interstitial cystitis are diagnoses often offered to

patients with chronic, functionally impairing pain

of the pelvic region. For this disease, as for many

chronic pain syndromes, the long-term use of opiate

medications is often the most effective if not only

form of effectual treatment. The subjective nature

of pain assessment alongwith liberal prescription of

opiate-based pain control medications for these

patients, can leave room for opiate addiction and

can influence patients to falsify the severity of

symptoms in order to attain more narcotics for

misuse. Though it must be stressed that the over-

whelming majority of patients with this painful

condition are honest about their levels of pain, it

is not surprising that a 2005 study found that chronic

pain patients were more likely to misuse prescribed

opiates if they had a history of substance addiction.

Furthermore, this can be difficult to detect as

patients with a history of substance addiction,

even if they are not misusing the medications,

require a greater quantity of opiates than patients

without a history of misuse. Interestingly, those

who misused also openly expressed stronger

beliefs regarding the addiction potential of

opiates. These reports certainly add a level of

complexity to the traditional education-based

approach for deterring opiate addiction [36].

Appropriate consultation with addiction medicine

specialists will help in the management of these

complex patients.

25.4.3 Opiates and sexual dysfunction

Opiates are well known to reduce libido in heroin

addicts and methadone-maintained patients. Addi-

tionally, orgasm dysfunction (delayed or unattain-

able orgasm) and menstrual irregularity (chiefly

oligomenorrhea and amenorrhea) are known

adverse sexual effects [37–39]. Although the exact

mechanisms are not known, the knowledge that

opiates play a role in endocrine regulation has led

to the theory that these effects could be due to

reduction of lutenizing hormone levels centrally,

thereby reducing testosterone and upsetting the

natural balance of body androgen and sex ster-

oids [40,41]. Examination of patients receiving

chronic opiates for pain syndromes has found that

such therapy indeed affects the hypothalamic-pitui-

tary axis, with long-term administration of opiates

causing decreased libido and changed sexual func-

tion, notably men with impotence and women with

menstrual cycle changes and/or anovulation. Efforts

to supplement the lowered levels of gonadal steroids

in affected patients have been found to restore sexual

function in many of these cases [39,42–44].
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26.1 INTRODUCTION

The prevalence of addictive disorders in hospita-

lizedmedical patients is significant and recognition,

referral, and treatment are of paramount impor-

tance. Early recognition of tobacco, problematic

alcohol, and illegal drug use “provides the oppor-

tunity to influence consumption, modify drinking

habits, and assist with the management of with-

drawal” [1–5]. Measures of addictive disorders in

the hospitalized medical patient vary widely

depending on the: (1) type of screening method

used (blood/urine tests or self-report assessment

tools); (2) specific drug of addiction; (3) patient

population and geographic location; and (4) gender,

ethnicity, and socio-economic status. Hospitals, in

particular medical units, have large numbers of

alcohol- and drug-related admissions. “It is esti-

mated that up to 20%of patients admitted to general

hospitals during an acute medical intake are drink-

ing above safe limits” [6,7].

Compounding this problem is chronic drug use.

The prevalence rate of illegal drug use is estimated

to be 5–13% of hospital admissions [8,9]. A recent

study byMordal et al. [8],which involved blood and

urine testing on admittedmedical patients in amajor

public hospital in Norway, found that 14% had

illegal drugs detected. According to the National

Survey on Drug Use and Health [10], an estimated

20.4millionpeopleaged12andolderwereprojected

to be using illegal drugs. This does not include

tobaccooralcohol.Morethan6.3millionAmericans

reported current use of prescription drugs for non-

medical purposes in 2003. Three types of drugs are

commonly misused: opioids (prescribed for pain

relief), CNSdepressants-barbiturates andbenzodia-

zepines (prescribed for anxiety or sleep problems),

and stimulants (prescribed for attention-deficit

hyperactivity disorder, narcolepsy or obesity).

With the exception of tobacco, recognition of

the primary substance use disorders diagnosis is

often overlooked in the diagnosis and treatment of

the presenting comorbid condition. These comorbid

conditions often present as acute and chronic
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cardiac, respiratory, gastrointestinal, neurological,

and musculoskeletal conditions [11]. Compound-

ing the low detection rates of substance use dis-

orders in the hospitalized patient is the persistent

lack of referral and treatment offered to those

inpatients once identified. Referral and treatment

intervention rates for identified substance use dis-

orders patients have remained static over the past

20 years and are less than 50% [9,12,13].

The most common addictive substance world-

wide is nicotine. In theUnited States, the prevalence

rates of cigarette smoking are 23.4% among men

and 18.5% in women, with nicotine dependence

commonly occurring before the age of 20 [14].

Alcohol is the second most commonly used sub-

stanceworldwide. TheNational Institute ofAlcohol

and Alcohol Abuse [15] estimates that about three

in ten adults in the United States drink at levels

that increase their risk for physical, mental health,

and social problems. Of these heavy drinkers, about

one in four meets the American Psychiatric

Association’s DSMR-IV criteria for alcohol addic-

tion or dependence [16]. The National Survey on

Drug Use and Health [10] estimated that 8.3% of

the population age 12 years or greater used illegal

drugs in the past month, not including alcohol or

tobacco. According to the survey, the most com-

monly addicted drug was marijuana, followed by

prescription drugs for nonmedical use, cocaine,

hallucinogens, and methamphetamine.

26.2 ROLE OF THE MEDICAL NURSE

An acute care medical hospitalization represents

a unique opportunity to identify an addictive

disorder. Screening all medical patients for pro-

blematic substance use identifies those most at

risk. An acute care hospitalization often high-

lights the patients’ perceived vulnerability to the

health risks associated with substance addiction,

making the hospitalization a “teachable moment”

[17]. The experience of an acute illness has the

potential to increase a patient’s motivation to

change and modify risky or substance-dependent

behaviors [18].

Every hospital in the United States is now smoke

free as well as drug and, in general, alcohol free.

Therefore, upon admission, all patients with sub-

stance use disorders become acutely abstinent. The

medical nurse is in the unique position to identify

those most at risk and promote healthy lifestyle

behaviors. By employing the skills of brief inter-

ventions (which are discussed later in this chapter)

as well as timely referral and treatment, the quality

and safety of patient care is enhanced. Screening for

addictive disorders also identifies the patient who

is at risk for toxicity and/or withdrawal symptoms.

Prevention of these withdrawal symptoms signifi-

cantly decreases the morbidity and mortality. In

2005, for the first time, alcoholic psychoses became

the largest group of principal alcohol-related hos-

pital discharges in the United States (36%), sur-

passing alcohol dependence syndrome (30%) and

cirrhosis of the liver (26%) [19].

Themedical nursemust be cognizant of his or her

own personal views on risky behaviors and sub-

stance use. The role of the nurse is to recognize the

problem through screening, prevent and treat com-

plications related to withdrawal, use the acute care

hospitalization as an opportunity to motivate the

patient to change their behavior, and facilitate

referral for treatment of the substance use disorders.

Unfortunately, evidence suggests that healthcare

providers, specifically nurses and physicians, pro-

ject on to the patient their own negative perceptions

of drug and alcohol use [20,21]. A judgmental

attitude on behalf of the nurse may influence and

impair the quality of care the patient receives. This

is particularly true of opiate addicts who require

pain management medications. Healthcare provi-

ders often fear being deceived by the drug addicted

patient, fearing that the request for pain medication

is drug seeking behavior. As a result, these patients

are often under-medicated and under-treated and

suffer needlessly. Opiate addicted patients often

perceive the attitudes of the nurses and physicians

as punitive [20].
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26.3 COMPLICATIONS

Medical complications can directly occur from

tobacco, alcohol, and other drugs of addiction in one

ormoreof the followingways: (1) in the substance’s

original form, (2) through the drug’s metabolites,

and (3) through the substance’s interactions with

other drugs or alcohol. Such complications may

arise regardless of the drug’s dose or whether it is

from the patient’s first use or in the context of a long

history of substance addiction. These medical dis-

orders primarily originate in the cardiovascular,

respiratory, gastrointestinal, neurologic, and renal

systems (see relevant chapters in this book).

26.4 CUES OF ADDICTION

The medical nurse may note signs and symptoms

suspicious of either a substance use disorder or

withdrawal. There are several findings on physical

examination that may be suggestive of addiction or

its complications (Table 26.1). These physical find-

ings, combined with drug and alcohol screening

questions (which are discussed elsewhere in this

book), increase the likelihood of identification of

a substance use disorder. Identification of specific

withdrawal syndromes can be challenging because

while users tend to have a preferred substance of

addiction, they also tend to use multiple drugs. A

common combination is tobacco, alcohol, benzo-

diazepine, and barbiturates. Signs and symptoms of

recent substance use may be evident upon admis-

sion to the unit for a diagnosis that may or may not

be related to a substance use disorder. Alternatively,

signs and symptoms suggestive of withdrawal may

Figure 26.1 Treating tobacco use and dependence: PHS clinical practice guideline screen for tobacco use status.
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be evident at some time post-admission, with the

timing dependent upon the specific substance.

Prompt recognition of these signs is needed to

provide timely appropriate care. If signs are

observed and laboratory work is being considered,

it needs to be done promptly because many sub-

stances have short half-lives (Table 26.2).

26.4.1 Tobacco

Nicotine is a highly addictive substance that is

readily absorbed by the brain, spleen, and liver.

The immediate “kick” from nicotine inhalation

causes the release of epinephrine (adrenaline)

from the adrenal cortex and stimulates the central

nervous system (CNS) and other endocrine glands,

which causes release of glucose [24]. The nicotine

molecule rapidly binds to the acetylcholine recep-

tors while also increasing the level of the neuro-

transmitter dopamine. Dopamine affects the brain

pathways, which influence mood, reward, pleasure,

and motivation.

Within seconds of cigarette inhalation, the smo-

ker experiences symptoms of pleasure and

increased energy. A typical smoker will take 10

puffs on a cigarette over a period of five minutes,

in an attempt to continue the drug’s pleasurable

side effects and prevent withdrawal. The smoker

will repeat this behavior through out the day in the

continued pursuit of reward and pleasure and to

stave off the symptoms of withdrawal.

The initial feeling of pleasure and increased

energy that occurs after smoking, caused by the

increased levels ofdopamine, is followedby feelings

ofdepressionandfatigue.Theevidencesuggests that

chronic smokers who abstain from nicotine for 24

hours experience increased anger, hostility, aggres-

sion, loss of cooperation, and impaired psychomotor

and cognitive functions [25]. This is termed nicotine

abstinence syndrome,more commonly referred to as

nicotine withdrawal. Nicotine dependence is char-

acterized by any two of the following: (1) tolerance;

(2) withdrawal; (3) substance is used in larger

amounts or over a longer period than intended;

Table 26.2 Upper limit detection times for common drugs

for urine

Drug Urine

Alcohol 12 h

Amphetamines 2 d

Barbiturates short acting 1 d

Barbiturates long acting 3 wk

Benzodiazepine 1 14 d

Cannabinoids 4 wk

Cocaine metabolites 4 d

Heroin metabolite (morphine) 4 d

Codeine 2 d

Methamphetamine Gamma

hydroxybutyrate (GHB)

5 d

Lysergic acid diethylamide (LSD) 8 h

Sources: Martin [23]. Drug Detection Laboratories, Inc. www.

drugdetectionnet/drug.htm (accessed 22 July 2008).

Table 26.1 Examination findings suggestive of addiction

or its complications

. General: Odor of alcohol on breath, odor of marijuana on

clothing, odor of nicotine or smoke on breath or clothing,

poor nutritional status, poor personal hygiene
. Behavior: Intoxicated behavior during exam, slurred

speech, staggering gait, scratching
. Skin: Signs of physical injury, bruises, lacerations,

scratches, burns, needle marks, skin abscesses, cellulitis,

jaundice, palmar erythema, hair loss, diaphoresis, rash.

puffy hands
. Head, Eyes, Ears, Nose, Throat (HEENT): Conjunctival

irritation or injection, inflamed nasal mucosa, perforated

nasal septum, blanched nasal septum, sinus tenderness,

gum disease, gingivitis, gingival ulceration, rhinitis,

sinusitis, pale mucosae, burns in oral cavity
. Gastrointestinal: Hepatomegaly, liver tenderness, positive

stool hemoccult
. Immune: Lymphadenopathy
. Cardiovascular: Hypertension, tachycardia, cardiac

arrhythmia, heart murmurs, clicks, edema, swelling
. Pulmonary: Wheezing, rales, rhonchi, cough, respiratory

depression
. Female reproductive/endocrine: Pelvic tenderness, vaginal

discharge
. Male reproductive/endocrine: Testicular atrophy, penile

discharge, gynecomastia
. Neurologic: Sensory impairment, memory impairment,

motor impairment, ophthalmoplegia, myopathy, neuro

pathy, tremor, cognitive deficits, ataxia, pupillary dilation

or constriction

Ref. [22].
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(4) persistent desire or unsuccessful efforts to cut

down; (5) a great deal of time spent in activities to

obtain the substance; (6) giving up or reducing

important social, occupational or recreational activ-

ities because of substance use; and (7) continued use

despite knowledge of having persistent or recurrent

health problems that are likely due to the substance

use [16]. Themost common three criteria of nicotine

dependence, noted in both adult and adolescent

tobacco users, are tolerance, withdrawal, and

impaired control [16].

26.4.2 Alcohol

Alcoholism is characterized by a cycle of denial,

minimization, and multiple failed quit attempts that

result in negative consequences that affect every

aspect of a person’s life. Alcoholics involuntarily

andunintentionally acquire an inconsistent inability

to control alcohol intake, coupled with a persistent

urge to drink. This intermittently controlled drink-

ing produces personality changes. The negative

consequences affect the individual’s personal, pro-

fessional, emotional, physical, and economic life.

Alcohol is considered to be a central nervous

system depressant with both protective and harmful

qualities. According to the World Health Organiza-

tion [26], the link between alcohol consumption

and consequences depends on: (1) the amount

consumed and patterns of drinking, and (2) toxic

and beneficial biochemical effects. Alcohol ismeta-

bolized primarily by alcohol dehydrogenase (ADH)

and aldehyde dehydrogenase (ALDH). ADH meta-

bolizes alcohol to acetaldehyde, a highly toxic and

known carcinogen. Acetaldehyde is then metabo-

lized into acetate, which is metabolized into water

and carbon dioxide for elimination [27]. Alcohol is

a water-soluble molecule that diffuses uniformly

into all body water, both inside and outside of cells.

Men have a total body water content of 65� 2%

and women of a comparable size have total body

water content 51� 2% [28,29]. Women therefore

achieve higher blood alcohol concentrations than

men after drinking equivalent amounts of alcohol.

As a result, women exhibit a “telescoped” or more

rapid development to alcoholism, with fewer drink-

ing years, than men [28,29]. The morbidity and

mortality data on alcoholism reflect these phenom-

ena. Female alcoholics have death rates 50–100%

higher than those of male alcoholics. Fifty percent

to 60% of the risk for alcoholism is genetically

determined. Identical twins are twice as likely as

fraternal twins, who share only 50% of their genes,

to resemble each other in terms of the presence of

alcoholism.

Alcohol readily crosses the blood–brain barrier,

profoundly affecting the central nervous system; it

crosses the placenta to affect fetal development and

affects every organ in the body. It is primarily

absorbed from the stomach (approximately 20%)

and the small intestine (approximately 80%) [30].

Alcohol increases the release of the excitatory

neurotransmitters, dopamine, serotonin, and gluta-

mate, which results in a positive reinforcement of

the drug and can change the neurobiology of the

brain [31]. The initial pleasurable sensation of

drinking alcohol is attributed to an immediate and

large release of dopamine. Over time, the brain

responds to this large dopamine release by reducing

normal dopamine activity. Eventually, the alcohol-

dependent patient becomes incapable of feeling

pleasure [31,32]. Chronic alcohol exposure also

increases the release of the inhibitory neurotrans-

mitter GABA, and similarly reduces the number of

GABA receptors in the brain.When the patient is no

longer exposed to alcohol (abstinent) it is believed

that “the body suddenly has too few GABA recep-

tors to balance the actions of the excitatory neuro-

transmitters, dopamine, serotonin and glutamate.

As a result, the brain experiences an excess of

excitatory nerve signals. This phenomenon, known

as rebound hyperexcitability, may contribute to the

physical and psychological manifestations of alco-

hol withdrawal and addiction” [33].

Alcohol withdrawal syndromes vary from minor

symptoms, such as insominia, tremulousness, anxi-

ety, gastrointestinal upset, diaphoresis, palpitations,

headache, and anorexia, which generally occur

within six hours of abstinence and abate within

24–48 hours, to major symptoms, such as seizures,

hallucinosis and delirum tremens. Withdrawal

seizures are usually tonic-clonic and occur within

2–48 hours after abstinence. Approximately 3% of
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chronic alcoholics have withdrawal-associated

seizures and 3% of those develop status

epilepticus [34,35].

Alcoholic hallucinosis refers to hallucinations

that are primarily visual, although both auditory

and tactile hallucinations do occur. They usually

begin within 12–24 hours and resolve within 24–28

hours. Delirium Tremens (DTs) are associated with

hallucinations, disorientation, tachycardia, hyper-

tension, a low grade fever, agitation, and diaphor-

esis. They usually begin within 48–96 hours after

abstinence and last 1–5 days [34,35]. It is important

to remember that withdrawal may also affect fluid

and electrolyte status. Patients who have experi-

enced previous DTs, have a history of sustained

and chronic drinking, have a comorbid condition,

and are over 30 years old are at increased risk for

recurrent DTs.

The revised Clinical InstitueWithdrawal Assess-

ment forAlcohol Scale (Table 26.3) is a resource for

the medical nurse to assess the severity of risk for

alcohol withdrawal symptoms.

26.4.3 Opioids

Opioids include heroin, morphine, codeine, and

oxycodone, most of which have legal prescribed

uses. Their mode of action, effects, tolerance and

dependence are described elsewhere in this book.

26.4.4 Stimulants

Stimulants include cocaine, methamphetamines,

and other amphetamines such as methylphenidate.

In the United States cocaine is the second most

commonly used illicit drug [10]. Cocaine and other

amphetamines act as vasoconstrictors and prevent

reuptake of the brain’s neurotransmitter’s including

dopamine, norepinephrine, and serotonin in the

brain. Dopamine is involved in the brain’s “reward”

system and is the key transmitter responsible for

cocaine’s effects. Norepinephrine is integral to the

body’s regulation of arousal and serotonin has a

central role in the regulation of hunger. The buildup

of excess neurotransmitters leads to receptor cell

over-activity and the intense feelings of pleasure,

drug cravings, and compulsive drug seeking

behaviors reported by cocaine users. At the same

time, prevention of norepinephrine reuptake and

vasoconstriction are the primary contributors to the

observed adverse effects and complications.

It is the short-term effects of cocaine that are

frequently sought after, including euphoria, heigh-

tened alertness and libido, and less need for food and

sleep.The duration of effect can range fromapproxi-

mately 15 to 30 minutes for the intravenous or

inhalation route [37]. Although increasing cocaine

dosesareneeded toobtain the samelevelofeuphoria,

unlikeopioids, there isnophysical tolerancebecause

an associated classic abstinence syndrome does not

exist. However, there is a definite withdrawal syn-

drome that occurs a few hours to a few days from the

last cocaine use persisting for at least 24 hours.

This syndrome is characterized by dysphoric

mood and two or more of the following: insomnia

or hypersomnia, unpleasant dreams, fatigue,

increased appetite, psychomotor retardation or

agitation or hypervigilance. These symptoms are

often accompanied by tachycardia, diaphoresis,

pupillarydilation, highbloodpressure, tremor, fever,

nystagmus, confusion, loss of rapid eye movement

(REM) or muscular weakness. These effects man-

ifest within minutes to one hour. “Crack lung” is a

syndrome uniquely attributed to cocaine inhalation

that occurs within one to 48 hours and characterized

by fever, eosinophilia, and alveolar infiltrates [38].

Cocaine and other amphetamine toxicity can also

cause psychosis associated with include delusions,

auditory and visual hallucinations, preoccupation

with their own thoughts, and violent, erratic beha-

vior, a presentation similar to schizophrenia. The

likelihood of psychosis is greater for other amphe-

tamines than cocaine, perhaps due to longer drug

duration and observed persistence of these neuro-

toxic symptoms for months or years.

26.4.5 Sedatives-hypnotics

Like alcohol, sedative-hypnotics (comprising ben-

zodiazepines and barbiturates) are central nervous

system depressants that affect the body in a dose-

dependent manner. Often these drugs are added by
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Table 26.3 The revised Clinical Institute withdrawal assessment for

alcohol scale (CIWA-Ar)

Patient: Date: Time: (24 h clock,

midnight ¼ 00:00)

Pulse or heart rate, taken for one minute: Blood pressure:

NAUSEAANDVOMITING Ask “Do you feel sick to your stomach?

Have you vomited?” Observation.

0. no nausea and no vomiting

1. mild nausea with no vomiting

2.

3.

4. intermittent nausea with dry heaves

5.

6.

7. constant nausea, frequent dry heaves and vomiting

TACTILE DISTURBANCES Ask “Have you any itching, pins and

needles sensations, any burning, any numbness, or do you feel bugs

crawling on or under your skin?” Observation.

0. none

1. very mild itching, pins and needles, burning or numbness

2. mild itching, pins and needles, burning or numbness

3. moderate itching, pins and needles, burning or numbness

4. moderately severe hallucinations

5. severe hallucinations

6. extremely severe hallucinations

7. continuous hallucinations

TREMOR Arms extended and fingers spread apart.

Observation.

0. no tremor

1. not visible, but can be felt fingertip to fingertip

2.

3.

4. moderate, with patient’s arms extended

5.

6.

7. severe, even with arms not extended

AUDITORYDISTURBANCES Ask “Are youmore aware of sounds

around you? Are they harsh? Do they frighten you? Are you hearing

anything that is disturbing to you? Are you hearing things you know

are not there?” Observation.

0. not present

1. very mild harshness or ability to frighten

2. mild harshness or ability to frighten

3. moderate harshness or ability to frighten

4. moderately severe hallucinations

5. severe hallucinations

6. extremely severe hallucinations

7. continuous hallucinations

PAROXYSMAL SWEATS Observation.

0. no sweat visible

1. barely perceptible sweating, palms moist

2.

3.

4. beads of sweat obvious on forehead

5.

6.

7. drenching sweats

VISUAL DISTURBANCES Ask “Does the light appear to be too

bright? Is its color different? Does it hurt your eyes? Are you seeing

anything that is disturbing to you?Areyou seeing things you knoware

not there?” Observation.

0. not present

1. very mild sensitivity

2. mild sensitivity

3. moderate sensitivity

4. moderately severe hallucinations

5. severe hallucinations

6. extremely severe hallucinations

7. continuous hallucinations

ANXIETY Ask “Do you feel nervous?” Observation.

0. no anxiety, at ease

1. mild anxious

2.

3.

4. moderately anxious, or guarded, so anxiety is inferred

5.

6.

7. equivalent to acute panic states as seen in severe delirium or acute

schizophrenic reactions

HEADACHE, FULLNESS IN HEAD Ask “Does your head feel

different? Does it feel like there is a band around your head?” Do not

rate for dizziness or lightheadedness. Otherwise, rate severity.

0. not present

1. very mild

2. mild

3. moderate

4. moderately severe

5. severe

6. very severe

7. extremely severe

AGITATION Observation.

0. normal activity

1. somewhat more than normal activity

2.

3.

4. moderately fidgety and restless

5.

6.

7. paces back and forth during most of the interview, or constantly

thrashes about

ORIENTATIONANDCLOUDINGOF SENSORIUM Ask “What

day is this? Where are you? Who am I?”

0. orientated and can do serial additions

1. cannot do serial additions or is uncertain about date

2. disoriented for date by no more than 2 calendar days

3. disoriented for date by more than 2 calendar days

4. disoriented for place/or person

Total CIWA-Ar Score

Rater’s Initials

Maximum Possible Score 67

The CIWA-Ar is not copyrighted and may be reproduced freely. This assessment

for monitoring withdrawal symptoms requires approximately 5 minutes to admin-

ister. Themaximum score is 67 (see instrument). Patients scoring less than 10 do not

usually need additional medication for withdrawal.

Ref. Sullivan et al. [36].
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users to counteract effects of cocaine withdrawal or

to increase the effect of heroin, marijuana or alco-

hol. Similar to opioids, tolerance can develop, so

requiring increasingly larger doses for the same

effect, except for the anxiolytic effects of benzo-

diazepines for which tolerance is essentially non-

existent [39]. For example, sedation usually

deceases within the initial days of treatment while

the drug’s beneficial effects on anxiety may remain

unchanged at the same dose [23]. Tolerance is rapid

and may be present after only a few days [40]. The

cross-tolerance evident for concomitant alcohol use

magnifies the risk of a fatal overdose [39].

Withdrawal from sedative-hypnotics differs from

opioid withdrawal in that it lasts longer and is

usually perceived as more unpleasant. Withdrawal

from sedative-hypnotics, often requiring hospitali-

zation, is potentially life threatening with death

occurring in as many as 5% [41]. Seizures can be

precipitatedwith abrupt discontinuation of this drug

group. Drugs in this class are also used as anti-

epileptics because they raise the seizure threshold.

When abruptly discontinued, a rebound drop in the

seizure threshold is produced that may cause sei-

zures even in patients without a history of prior

seizures [39]. Clinically significant withdrawal

signs and symptoms can occur when consumed at

amounts as low as twice the maximum recom-

mended dose for more than one month [42]. Symp-

toms of adverse effects include altered conscious-

ness ranging from somnolence to coma, amnesia,

anxiety, irritability, decreased concentration, and

disturbing dreams. Horizontal nystagmus is the

cardinal sign differentiating adverse effects from

intoxication. Other signs include disinhibition,

slurred speech, loss of motor coordination, and

impaired judgment.

Withdrawal tends to be most severe for drugs

that are quickly eliminated, such as amobarbital,

methyprylon, and triazolam [23]. Symptoms are

delayed or prolonged if the person has liver disease.

Similar signs and symptoms seen with adverse

effects are also observed for withdrawal reflecting

CNS hyperactivity.Withdrawal usually begins with

anxiety, irritability, anorexia, nausea and vomiting,

apprehension, restlessness, insomnia, tremor and

hyperreflexia. Withdrawal then extends to fever,

diaphoresis, tachycardia, hypertension, and muscle

fasciculations. After moderate or high doses with-

drawal can include delirium, agitation, sensory

distortions, and seizures [43]. The signs and symp-

toms are virtually identical to that from alcohol.

These individuals become increasingly drowsy

until unconsciousness, associated with cold and

clammy skin, decreased heart rate, and have shal-

low respirations.

Short-acting medications, such as pentobarbital

and secobarbital, have withdrawal symptoms that

usuallystart12to24hoursafter the lastdose,peaking

in intensity between one and three days after the last

dose. Long-actingmedications, such as phenobarbi-

tal, diazepam and chlordiazepoxide, have a with-

drawal syndrome that usually commences between

one and two days after the last dose, peaking in

intensity on the fifth to eighth day [42]. A few

individuals may also have a protracted withdrawal

characterized bymild to severe signs and symptoms

that can be present intermittently overmanymonths.

Clinical features of protracted withdrawal include

mild to moderate anxiety, mood instability, sleep

disturbances, increasedsensitivity tolightandsound,

and psychosis.

26.4.6 Cannabinoids, hallucinogens,
and inhalants

Cannabinoids (principally marijuana) are the most

commonly used illicit drugs in the United

States [10]. Effects include initial euphoria often

followed by drowsiness or sedation. Perception of

time usually slows down, while hearing and vision

are distorted, effects that are enhanced by also

consuming alcohol. The most common physical

signs include conjunctival injection and tachycar-

dia [44]. At high doses there can also be anxiety,

agitation, paranoia, or psychosis [23]. Cardiopul-

monary effects may be considerably potent as

evidenced by exercise-induced angina that may be

more pronounced after marijuana use compared to

tobacco cigarette smoking [44]. Impaired cognitive

and performance functioning lasts several hours,

substantially beyond the user’s perceived high last-

ing two hours [43]. Tolerance can rapidly develop
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for tachycardia among regularmarijuana users [44];

however, there is nowidely agreed uponwithdrawal

syndrome [23]. For example, the popular notion of

increased appetite is not a consistent symptom [23].

Hallucinogens include the following drug

groups: (1) indoalkylamines (e.g., D-lysergic acid

diethylamide, also known as LSD); (2) phenylethy-

lamines (such asmethamphetamines, also known as

Ectasy); and (3) all others such as arylcyclohexy-

lamines (e.g., phencycline, also known as PCP).

Primary effects seenwith hallucinogen intoxication

are visual hallucinations and disturbed thoughts,

cognitive impairment, amnesia, personality changes,

delusions and paranoia that can last from eight to

18 hours. Other signs and symptoms include

euphoria or dysphoria, impaired motor coordina-

tion, diaphoresis, altered time perception, nausea

and vomiting, and dizziness. Classic anticholiner-

gic effects can also present, including dry mouth,

constipation, tachycardia, bronchodilation, urinary

retention, pupil dilation and photophobia, or blurred

vision. Dementia can occur with long term or heavy

use [23]. Flashbacks may occur after cessation of

LSD use. Although tolerance rapidly develops for

psychological changes precipitated by LSD, there

is no withdrawal syndrome [43].

Effects from PCP include hypersalivation,

fever, catalepsy, rigidity, myoclonus, diaphoresis,

hyperreflexia, cardiac dysrrhythmias, hyperten-

sion, and seizures that can progress to

coma [23,44]. PCP users may also display agita-

tion, violence, analgesia, anorexia, increased

blood pressure, horizontal or vertical nystagmus,

and hyperacusis. Chronic PCP use has also been

noted to induce marked social and behavioral

changes, sometimes also diagnosed as chronic

schizophrenia [44].

Inhalants are comprised of aromatic, aliphatic,

and halogenated compounds such as glues. Effects

from intoxication generally only last several min-

utes and may include euphoria but also “confusion,

sedation, cardiac dysrrhythmias, dizziness, syn-

cope, and dementia. Physical signs noted include

hypotension, impaired motor coordination, and

respiratory depression. Similar to hallucinogens,

there is no withdrawal syndrome [23].

26.5 EARLY INTERVENTIONS FOR PROBLEM USE OF ALCOHOL
AND OTHER DRUGS

The medical nurse can address treatment of addic-

tive disorders by screening, which can increase the

patient’s awareness. If the user has a significant

problem, the nurse can make appropriate referrals.

Motivational interviewing can be employed for

both screening and referral and, if more time is

available, a brief intervention can be implemented.

26.5.1 Overview of treatment
for addictive disorders

Generally, users are treated in the following

“stages”: detoxification, continued treatment, and

rehabilitation and continuing care. Detoxification is

often conceptualized as the first step in alcohol and

drug treatment and involves withdrawing patients

from substances safely and effectively. This

approach can vary with the substance(s) of addic-

tion but is basically similar. Detoxification is typi-

cally completed in the inpatient setting butmay also

occur in the outpatient setting.

Continued treatment and rehabilitation should

occur in either an outpatient department specializ-

ing in substance addiction treatment or in

community-based clinics. There are generally

three approaches to continued treatment: absti-

nence based (also known as drug free), pharma-

cotherapy, or a combination of the two. Behavioral

therapy (e.g., cognitive behavioral treatment) is

the mainstay for abstinence-based treatment. It

also usually supplements pharmacotherapy. Fac-

tors related to the approach selected include: dura-

tion of substance addiction problems, presence of

coexistingmedical and psychiatric problems, prior

treatment experience, and patient preferences for

treatment [45]. Whatever approach is selected,

patients are encouraged to participate in 12-Step
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self-help groups such as Alcoholics Anonymous.

These groups emphasize the abstinence approach

and most do not support the use of pharmacother-

apy. The goal is to encourage abstinence by help-

ing patients to learn and master effective coping

skills that can help them to resist relapsing

to substance addiction. One exception however,

is Methadone Anonymous (www.methadone-

anonymous.org)

Continuing care, also known as aftercare, is the

last stage that emphasizes relapse prevention.

Patients are taught the skills needed to prevent a

return to substance addiction. Generally it is agreed

that treatment with comorbid medical and psychia-

tric problems should be simultaneously addressed

throughout all stages. Continuing care may be life-

long, as substance use disorders dependence is a

chronic condition requiring on-going treatment

similar to diabetes or hypertension.

26.5.2 Motivational interviewing

Motivational interviewing is based on the Trans-

theoreticalModel of Change and refers to the stages

of precontemplation, contemplation, preparation,

action, maintenance, and termination [46,47]. The

stages of change are outlined in Table 26.4.Motiva-

tional interviewing strategies are adapted to the

stage patients are currently in rather than simply

presenting treatment options without considering

the patient’s current readiness to change. These

strategies are premised on the concept that motiva-

tion is the key to changing patients’ behavior.

Motivation used to be interpreted as the patient

who was not motivated to change. In the motiva-

tional interviewing context, motivation is dynamic

and potentially modifiable by the nurse’s interview-

ing style.

FRAMES is the mnemonic often used to adapt

the treatment approach to the patient’s stage of

change to implement motivational interviewing.

FRAMES stands for:

. Feedback – after completing a comprehensive

assessment, the nurse shares with the patient his

or her problems compared to the general

population.

. Responsibility – patients are explicitly given the

choice whether or not to change their behavior.

. Advice – the nurse suggests rather than directs

ways in which the client can change.

. Menu – the nurse offers various options for

treatment.

. Empathy – the essential component in counseling.

. Self-efficacy – the nurse helps the patient to feel

he or she is capable of making the change.

26.5.3 Brief intervention

A brief intervention may be all that is needed if

patients appear to only have mild substance use

problems. Spontaneous remission of problematic

substance use is not uncommon and a short interven-

tionmaybe all that is required. The inpatient setting is

less likely to be socially stigmatizing compared

to drug treatment settings and it may also be the

ideal location to integrate drug treatment with other

comorbidhealthproblems.Timingcanbeparticularly

Table 26.4 Stages of change

Precontemplation Patients deny that their substance use

is a problem.

Contemplation Patients recognize that their sub

stance use is a problem and believe

they should stop its use but have

not made definitive plans to do so.

Preparation Patients have a plan to change their

substance use behavior (e.g.,

entering a treatment program)

usually in the next month.

Action Patients implement specific changes

in their behavior.

Maintenance Existence of sustained changes in

patients’ behavior.

Termination Patients are no longer enticed by

substance use. Few patients reach

this phase.
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useful if the medical problem currently under treat-

ment is negatively impacted by substance use – a

teachable moment. Components of brief interven-

tions include: (1) giving feedback, (2) informing

about safe consumption, (3) assessing the patient’s

readiness for change, (4) negotiating goals and stra-

tegies, and (5) arranging for follow-up treatment.

Treatment can be limited to a single 10-to-15-

minute session, although this approach can accom-

modate several such sessions. Evidence suggests

that even interventions lasting less than three min-

utes increase overall tobacco abstinence rates. The

recommendation of the 2008 update, Treating for

TobaccoUse andDependence [17], states that every

tobacco user should be offered at least a minimal

intervention. The evidence further suggests that

there is a strong dose-response relation between

the length of the session and successful treatment

outcomes. Person to person treatment provided in

four or more session appears especially effective in

increasing abstinence rates.

Brief interventions have been effective in redu-

cing alcohol consumption by up to 50% [47]. The

focus might be limited to encouraging persons to

recognize that they have a substance use problem

similar to the “screen only” approach. For patients

with moderate to severe substance use problems,

encouragement could be given to obtain care in a

specialty treatment setting. For many individuals,

a brief intervention serves as a good transition to

specialist care where more comprehensive assess-

ment and treatment can occur. Content may be as

simple as supplying patient with a self-help

booklet.

26.6 INTERVENTIONS FOR ADDICTIONS

26.6.1 Nicotine

Once a patient has been screened and identified as a

tobacco user and the medical nurse has assessed the

patient’s willingness to stop all tobacco products,

the nurse should coordinate tobacco cessation care

with other healthcare team members. The patient is

acutely abstinent because of his or her hospitaliza-

tion; the goal is to maintain this abstinence post-

hospitalization. The nurse should begin by employ-

ing counseling based on motivational interviewing

and brief interventions to enhance the likelihood of

continued abstinence. Common elements of prac-

tical counseling and supportive interventions are

given in Tables 26.5 and 26.6.

The evidence demonstrates that the “combi-

nation of counseling and medication is more effec-

tive for smoking cessation than either medication or

counseling alone. Therefore, wherever feasible and

appropriate, both counseling andmedication should

be provided to patients trying to quit smoking” [17].

Suggestions for the clinical use of pharmacothera-

pies for tobacco cessation are shown in Table 26.7.

The evidence in Treating Tobacco Use and Depen-

dence; 2008 Update [17] found that specific

combinations of first line agents were effective.

These were:

. Long-term (>14 weeks) nicotine patch þ other

NRT (gum and spray)

. The nicotine patch þ the nicotine inhaler

. The nicotine patch þ bupropion SR

Upon discharge from the medical unit, it is very

important that the patient has established a follow

up plan for continued tobacco cessation. A referral

for an outpatient appointment in one to two weeks

post-discharge that addresses tobacco cessation,

telephone follow-up or self-help groups all have

been found to be effective in promoting continued

abstinence.

26.6.2 Alcohol

The initial treatment goal for the patient with

alcohol addiction or dependence is to prevent harm

from acute intoxication and/or the complications

MANAGEMENT OF ADDICTIVE DISORDERS IN MEDICAL NURSING CARE POPULATIONS 399



associated with withdrawal. Once the patient has

stabilizedmedically, it is important that the nurse, in

conjunction with other healthcare team members,

evaluates the patient for comorbid psychiatric

problems and other conditions. Employing the

communication skills of motivational interviewing

and brief interventions throughout the hospitaliza-

tion will enhance motivation to change and absti-

nence behavior. Referral to appropriate addictions

specialists, while the patient is still hospitalized, is

critical. It is important to remember that evidence

suggests that referral and treatment intervention

rates for identified substance use disorders patients

have remained static over the past 20 years and are

less than 50% [9,12,13].

Management of alcohol-dependent patients and

associated withdrawal symptoms is often guided by

the severity of the condition, the patient’s previous

history of withdrawal, and associated comorbid

psychiatric or medical conditions. It is critically

important that the nurse frequently evaluates

the patient with alcohol withdrawal and avoids

Table 26.5 Common elements of practical counseling

(problem solving/skills training)

Practical counseling

(problem solving/skills

training) treatment

component Examples

Recognize danger situations

Identify events, internal

states, or activities that

increase the risk of

smoking or relapse.

. Negative affect and stress

. Being around other

tobacco users
. Drinking alcohol
. Experiencing urges
. Smoking cues and avail

ability of cigarettes

Develop coping skills

Identify and practice

coping or problem solving

skills. Typically, these

skills are intended to cope

with danger situations.

. Learning to anticipate and

avoid temptation and

trigger situations
. Learning cognitive strate

gies that will reduce

negative moods
. Accomplishing lifestyle

changes that reduce

stress, improve quality of

life, and reduce exposure

to smoking cues
. Learning cognitive and

behavioral activities to

cope with smoking urges

(e.g., distracting atten

tion; changing routines)

Provide basic information

Provide basic information

about smoking and

successful quitting.

. The fact that any smoking

(even a single puff)

increases the likelihood

of a full relapse
. Withdrawal symptoms

typically peak within 1 2

weeks after quitting but

may persist for months.

These symptoms include

negative mood, urges

to smoke, and difficulty

concentrating.
. The addictive nature of

smoking

Public Health Service Clinical Practice Guideline, Treating

Tobacco Use and Dependence, www.ahrq.gov/path/tobacco.htm.

Table 26.6 Common elements of intratreatment

supportive interventions

Supportive

treatment

component Examples

Encourage the

patient in the

quit attempt

Note that effective tobacco depen

dence treatments are now

available

Note that one half of all peoplewho

have ever smoked have now quit

Communicate belief in patient’s

ability to quit

Communicate

caring and

concern.

Ask how patient feels about

quitting

Directly express concern and

willingness to help as often as

needed

Ask about the patient’s fears and

ambivalence regarding quitting

Encourage the

patient to talk

about the

quitting

process

Ask about:

Reasons the patient wants to quit

Concerns or worries about quitting

Success the patient has achieved

Difficulties encountered while

quitting

Public Health Service Clinical Practice Guideline, Treating

Tobacco Use and Dependence, www.ahrq.gov/path/tobacco.htm.
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Table 26.7 Suggestions for the Clinical Use of Medications for Tobacco Dependence Treatmenta

Pharmacotherapy

Precautions/

contraindications Side effects Dosage Duration Availability

Nicotine patch Local skin reaction

Insomnia

21 mg/24 hours 4 weeks Prescription and

OTCb14 mg/24 hours then 2 weeks

7 mg/24 hours then 2 weeks

Nicotine gum Mouth soreness

Dyspepsia

1 24 cigs/day 2 mg

gum (up to 24

pcs/day)

Up to 12

weeks

OTCb only

25þ cigs/day 4 mg

gum (up to 24

pcs/day)

Nicotine nasal spray Nasal irritation 8 40 doses/day 3 6 months Prescription

only

Nicotine inhaler Local irritation of

mouth and throat

6 16 cartridges/day Up to 6

months

Prescription

only

Nicotine lozenge Local irritation of

throat Hiccups

Heartburn/

lndigestion

Nausea

First a.m. cigarette

after 30 minutes

from waking:

12 weeks OTCb only

2 mg (up to

20 pcs/day)

First a.m. cigarette

before 30minutes

from waking:

4 mg (up to

20 pcs/day)

Bupropion SR History of seizure

History of eating

disorders

Use of MAO

inhibitors in past

14 days

Insomnia

Dry mouth

150 mg every

morning for

3 days then 150

mg twice daily

(Begin treatment

1 2 weeks

pre quit)

7 12 weeks

mainte

nance up

to 6

months

Prescription

only

Varenicline Monitor for changes

in mood,

behavior,

psychiatric

symptoms,

maintenance up

to and suicidal

ideation

Nausea 0.5 mg once daily

for days 5 7

before quit date

3 months

mainte

nance up

to 6

months

Prescription

onlyTrouble sleeping

0.5 mg twice daily

for days 1 4

before quit date

1 mg twice daily

starting on quit

date

aThe information contained within this table is not comprehensive. Please see medication package inserts for additional information.
bOTC refers to over the counter.

PublicHealth ServiceClinical PracticeGuideline,Treating TobaccoUse andDependence. http://www.ahrq.gov/clinic/tobacco/medsmoktab.

htm

MANAGEMENT OF ADDICTIVE DISORDERS IN MEDICAL NURSING CARE POPULATIONS 401



complacency. The revised Clinical Institute With-

drawal Assessment Scale (CIWA-Ar, Table 26.3)

provides a quantitative measure of the patient’s

withdrawal symptoms and is a benchmark for treat-

ment intervention. The goal in the treatment of

alcohol withdrawal is twofold; firstly, to alleviate

the symptoms associated with withdrawal; and,

secondly, to identify and correct fluid and electro-

lyte imbalances [34].

Patient’s who are experiencing withdrawal

symptoms should be placed is a quiet environment.

Oral benzodiazepines are considered first-line treat-

ment and are used to minimize the psychomotor

agitation experienced by withdrawal and to prevent

progression from minor withdrawal symptoms to

major ones [34]. In the patient with a history of

significant long-standing alcohol consumption,

DTs, or seizures, chlordiazepoxide PO 50–100mg

every six hours for one day followed by 25–50mg

every six hours for an additional two days should

be administered. Clearly, these patients need to be

assessed by the nurse frequently. If the patient

has a score of eight on the CIWA-Ar, the patient

should be give an additional 25–50mg doses of

chlordiazepoxide [34].

In patients who are experiencing DTs, the nurse

may have to provide mechanical restraint in the

lateral decubitis position for the protection of

the patient and the healthcare team. DTs should be

treated with intravenous diazepam, 5–10mg IV

every five minutes until the patient is calm but alert.

According to Winehose [34], refractory DTs that

have been unsuccessfully managed by benzodiaze-

pines should be managed with the addition of

phenobarbital or propofol. The patient who requires

this treatment should be managed in the ICU with

mechanical ventilation.

Antipsychotics, including haldol, should not be

used in the management of alcohol withdrawal

because they lower the seizure threshold and

interfere with heat dissipation. The use of antic-

onvulsants for withdrawal-associated seizures

is controversial. The evidence is inconclusive and

this approach is not recommended [34]. However, if

the patient experiences status epilepticus, pheny-

toin may be used in conjunction with benzodiaze-

pines for short-term management.

26.6.3 Opioids

Management of opioid-dependent individuals hos-

pitalized for medical reasons is contentious. Over-

all, it is accepted that detoxification from opioids

during the acute stage of a medical illness is not

often successful [48]. The medical nurse may

care for the patient who misuses opioids in one or

more of the following scenarios: (1) opioid over-

dose, (2) opioid withdrawal suppression, (3) opioid

detoxification, and (4) opioid maintenance.

26.6.3.1 Opioid overdose

Opioids are listed as themost frequent cause of drug

overdoses [49]. It may be unlikely that a patient is

admitted to the medical floor with a diagnosis of

opioid intoxication; however, this may be a yet-to-

be-diagnosed underlying problem to the presenting

medical diagnoses. Opioid intoxication and subse-

quent risk of overdose may not begin to manifest

until after admission to the unit. The most rapid

removal of opioid from its receptor site is accom-

plished by the opioid antagonists, which selectively

compete for the site but have no agonist properties.

Patients who have overdosed on opioids usually

have severe respiratory depression andmay become

comatose. In the beginning bag-valve-mask support

or endotracheal intubationmay be required to assist

with adequate oxygenation. The next priority in this

situation is to re-establish adequate respiration by

immediately giving an opioid antagonist such as

naloxone, preferably intravenously.

Naloxone is a pure antagonist that competitively

binds to the receptors, decreasing the effects of the

opioid agonists but without producing any addi-

tional effects on the receptor. Naloxone can fully

reverse the opioid-induced respiratory depression.

Duration of action for naloxone, shorter than that

of most opioids, is 20 to 60 minutes. When admi-

nistered intravenously, a rapid response should be

observed within one to two minutes. The amount of

naloxone needed is largely dependent on the dose

of opioid. To avoid precipitating withdrawal,

the dose required is much smaller than with an

identical clinical scenario in a nonopioid-dependent
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individual. Consequently, close patient monitoring

must continue because additional doses may be

required, particularly for long-acting opioids such

as propoxyphene. If a maximum of 10mg IV has

been administered and respiratory depression is

not reversed, etiologies other than opioid toxicity

should be considered.

26.6.3.2 Opioid detoxification and
withdrawal suppression

Ordinarily, physicians may only treat opioid-

dependent patients in the clinic setting if they have

either received a waiver from special registration

requirements as specified in the Narcotic Addict

Treatment Act. This is the process that enables

buprenorphine treatment. However,when an opioid-

dependent patient is admitted for a medical problem

other than substance dependence, no such limita-

tions exist [49], allowing opioids to be administered

to prevent withdrawal and avoiding complicating

the medical problem under treatment.

Detoxification seeks to achieve safe withdrawal

from opioids with a minimum of withdrawal

symptoms. Naturally-occurring withdrawal is not

ordinarily life threatening; however, some persons

may not be as tolerant of iatrogenic withdrawal

(e.g., naloxone) because of the hemodynamic

instability that may occur [50]. How a client is

withdrawn depends in part upon:

1. the degree of withdrawal symptoms they are

willing to tolerate,

2. any coexisting medical problems that may com-

plicate thewithdrawal process, and the available

treatment setting inwhichwithdrawal can occur.

Since natural withdrawal is not inherently dan-

gerous among healthy users, they may opt to

withdraw without the support of medications.

Otherwise, withdrawal can be treated by substitut-

ing another opioid drug (then slowly tapering its

dose) or a nonopioid drug.

An example of use of a nonopioid drug is cloni-

dine, a central acting alpha-2 agonist used to treat

high blood pressure that requires baseline blood

pressure and regular monitoring of blood pressure.

Clonidine acts by dampening parts of the sympa-

thetic system made hyperactive by opioid with-

drawal. It suppresses many of the autonomic signs

and symptoms of withdrawal (e.g., nausea, vomit-

ing, perspiration, intestinal cramps, and diarrhea).

Clonidine may not provide as smooth a withdrawal

compared to an opioid because it does not signifi-

cantly improve the muscle aches, back pain,

insomnia, and craving for opioids. Further, use of

clonidine is limited by its own side effects of

sedation and low blood pressure. Other nonopioid

drugs useful for selected withdrawal symptoms

include promethazine for nausea, ibuprofen for

muscle cramps, and loperamide for diarrhea [23].

Sedatives can help to dealwith the restless sleep and

insomnia that occur as part ofwithdrawal. However,

sedative use is not recommended as first-line treat-

ment, since patients may then develop physical

dependence to sedatives.

Methadone is a common drug used to detoxify

the opioid-dependent hospitalized patient through

its substitution for shorter-acting opioids. Gener-

ally, patients are given small doses based on the

severity of withdrawal until the patient is stabilized,

then the dose is reduced by about 20% each day.

A standard approach to evaluating withdrawal is

the Clinical Institute Narcotic Assessment (CINA)

to estimate the severity of 11 signs and symptoms

including: pupil dilation, rhinorrhea, watery eyes,

piloerection, nausea or vomiting, diarrhea, yawn-

ing, cramps, restlessness, voiced complaints, and

increased vital signs. Each symptom is graded from

0¼ absent to 2¼ severe. Patients are thus evaluated

every six hours and medicated based on the result.

Traditionally, 1mg of methadone is given for each

point after a minimum of five points. With this

schedule, the user experiences mild withdrawal

symptoms beginning about the third or fourth day.

These symptoms often continue for some time after

hospital discharge when methadone is totally with-

drawn unless it is re-established in another treat-

ment setting. If theCINA is not used, patients can be

given by mouth intramuscularly 20mg methadone

or 10mg. These dosages should inhibit withdrawal

symptoms for most patients but not induce
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euphoria. No methadone should be administered

until the appearance of withdrawal symptoms [48].

Alternatively, for use in the hospital setting,

ultrarapid detoxification approaches have been

developed that entail antagonists such as naloxone

to precipitate opioid withdrawal while the patient is

heavily sedated with short-acting benzodiazepines.

This approach, which takes 48 hours, has been

demonstrated to be successful in the short term, as

few or nowithdrawal symptoms are observed when

the sedationwears off [51]. The patient may then be

transitioned to naltrexone. This is an available

treatment for opioid dependence for individuals

who desire a long-acting antagonist versus a drug

substitute. Persons taking naltrexone who attempt

to use opioids for their euphoric effects are blocked

from doing so, reinforcing abstinence. Ordinarily,

prior to induction it is vital that individuals be free

of opioid for a minimum of five days to avoid

precipitating severe withdrawal. However, in this

scenario some patients continue to have minimal

withdrawal symptoms with naltrexone and many

stop taking it. Naltrexone is a treatment optionmost

successful for highly motivated patients. Depot

formulations are currently being explored which

thus far has been well tolerated [49].

Another approach is to premedicate clients with

buprenorphine before they undergo ultrarapid

detoxification, which may diminish the occurrence

of some side effects such as nausea and vomiting

that may otherwise occur following the detoxifica-

tion procedure [52].

Inpatient programs, especially ultrarapid detox-

ification, are subject to high monetary costs and

the likelihood of rapid relapse to opioid use is

substantial, especially given the continued presence

of withdrawal symptoms, [51]. Currently, there is

little evidence to justify continued use of this

method [53].

26.6.3.3 Opioid maintenance

Opioid maintenance is also known as drug substitu-

tion. The rationale for drug substitution is that, for

some individuals, prolonged exposure to opioids

induced long-lasting adaptive changes. Goals of

drug substitution include: (1) minimizing the absti-

nence syndrome, (2) blocking the euphoric effects

of the addicted opioid, and (3) relieving opioid

craving. These patients are physically dependent

but because opioid craving is alleviated, they are

able to fully participate in work and other social

activities. Continued administration of an opioid

is then necessary to maintain normal mood states

and normal responses to stress. Methadone and

buprenorphine are available for drug substitution.

Methadone Methadone is a full opioid agonist

that is the oldest and most commonly used drug

in the treatment setting. It is a strictly regulated

drug for use in licensed opioid treatment programs

or licensed inpatient hospital detoxification units.

Both settings are required to provide counseling and

social services along with methadone dispensing.

Eligibility criteria for methadone maintenance are

listed in Table 26.8.

Methadone is absorbed well when given orally

and, at appropriate doses, is neither intoxicating nor

significantly sedating; its effects last 24 hours,

permitting once a day dosing. When consumed in

larger than prescribed doses, opioid side effects

may increase but euphoria does not occur. Side

effects for methadone maintenance include mild

sedation, constipation, decreased sexual drive,

diaphoresis, and peripheral edema. High doses of

methadone use can prolong the QTc interval and

cause torsades de pointes; patients who report

palpitations should have further evaluation with an

Table 26.8 Criteria for methadone maintenance

.At least 18 yr of age (exception: if less than 18 yr,must have

current physical dependence and at least two prior

detoxification attempts or abstinence based treatment)
. Physical opioid dependence for a minimum of 1 yr

continuous use or longer for intermittent use
. Physical signs of opioid withdrawal or of chronic use on

physical exam (e.g., needle tracks on skin)
. Recent release from incarceration where criteria for

physical dependence were met prior to incarceration
. On methadone maintenance within past two years

If pregnant can be dependent for less than one year or opioid

dependent in the past and likely to return to use during pregnancy.
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ECG. Further, the risk of QTc prolongation among

patient on high methadone doses increases if the

patient is hypokalemic, has abnormal liver function

or is taking P450 inhibitors [45].

If an opioid dependent person is hospitalized for

another medical condition and is already participat-

ing in a licensed methadone treatment program,

the same methadone regimen can be continued

provided the maintenance dose is confirmed by the

prescribing physician (i.e., addiction treatment

provider). When a patient has been stabilized on

a specified methadone dose, it is just adequate to

prevent withdrawal and additional analgesia is not

provided with the same dose. Therefore, if pain

control is required during hospitalization, addi-

tional medications should be prescribed. Ideally,

nonopioid drugs should be given but if pain relief

requires opioids, short-acting opioid analgesics

should be administered. These should be prescribed

on a specific schedule versus as-needed [45]. If the

patient cannot take oral methadone, the intramus-

cular or subcutaneous route can be used at half to

two-thirds of themaintenance dose, becausemetha-

done is absorbed in these circumstances twice as

efficiently as oral doses. Mixed agonist and antago-

nist opioid analgesics, such as pentazocine

(Talwin), nalbuphine (Nubain), and butorphanol

(Stadol), should not be administered to metha-

done-maintained patients and others on agonist-

only drugs, because these drugs can compete with

methadone at the m receptor, thereby precipitating

withdrawal. Additionally, opioid formulations that

include acetaminophen should be avoided, since

higher opioid doses required due to cross-tolerance

require concomitant high and potentially hepato-

toxic doses of acetaminophen.

Buprenorphine Buprenorphine is also used for

treatment of opioid addiction. It has been used

for the phases of detoxification as well as the

maintenance. Unlike methadone, buprenorphine

can be provided to outpatients outside of formal

drug treatment settings. It is a mixed agonist-

antagonist that is a partial m-agonist and a

k-antagonist with a high affinity for its receptors.

Partial agonist effects mean the euphoric effects

of other opioids are blocked and drug craving is

suppressed. Since there are ceiling effects, similar

effects of full agonists are produced but at reduced

intensity. Moreover, in large part due to its high

affinity and slow dissociation, buprenorphine’s

antagonistic character is evident when withdrawal

is precipitated among users on high doses of full-

agonist opioids. These antagonist effects are

evident with increasing doses of buprenorphine

whereby analgesic effects at lower doses are also

reversed [49]. Additionally, antagonist effects at

the k-receptor mean some of the dysphoric

effects experienced as part of withdrawal may be

inhibited. These properties provide advantages over

methadone, including substantially less respiratory

depression, less physical dependence, and fewer

and less intense withdrawal symptoms. The high

affinity means that greater doses of naloxone are

often needed in the event of buprenorphine

overdose. In such a scenario, naloxone infusions

may be more appropriate than bolus doses.

Buprenorphine is administered sublingually due

to poor absorption by mouth. Buprenorphine has a

long duration of action when used for maintenance

due to its slow dissociation from its receptors; this

makes it particularly beneficial in the outpatient

setting because it may be used only three times a

week [51]. The formulation recommended for

drug addiction treatment is a combination of

buprenorphine and naloxone. Naloxone is included

to deter addiction because if the tablet is crushed,

the naloxone component precipitates withdrawal.

However, naloxone has minimal activity when con-

sumed sublingually. Due to its potential antagonist

effects, buprenorphine should only be initiated

(whether for detoxification or maintenance) if the

patient is already in acute withdrawal or after

detoxification is complete.

Similar to methadone, if patients are hospita-

lized on maintenance buprenorphine doses and

require no additional opioid analgesia, they should

be continued on their usual dose after dose ver-

ification from their drug treatment provider. If

opioid analgesia is needed, there are three basic

management options:

1. Continue the maintenance dose of buprenor-

phine and add a short-acting opioid
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2. Temporarily discontinue buprenorphine to

give an intermediate or long-acting opioid

analgesic or

3. Substitute low-dose methadone for buprenor-

phine and add a short-acting opioid.

Naloxone should be available at the bedside in the

event that buprenorphine is displaced from its

receptor, thereby increasing the risk for opioid

overdose [45]. Similar to methadone maintenance,

other mixed agonist-antagonist opioids should not

be administered. Discontinuation of buprenorphine

may be preferred because it can attenuate or block

the effect of opioids. Although buprenorphine is

discontinued, its slow dissociation from its recep-

tors still elevates the risk of opioid overdose, neces-

sitating appropriate monitoring.

26.6.4 Stimulants

Detoxification from cocaine is supportive and

requires no specific treatment other than stopping

its use. However, many patients find the symptoms

of withdrawal so uncomfortable that they are driven

to continue using cocaine in order to delay symp-

toms ofwithdrawal. Anymedical treatment, such as

anxiolytics, can be administered to help relieve

withdrawal symptoms. Detoxification can also be

facilitated by the addition of ammonium chloride

to acidify the urine to increase excretion of

cocaine [23]. Any medications used though, should

not include phenothiazines, especially chlorproma-

zine or haloperidol, because these drugs may lower

the seizure threshold. Since there is no effective

drug-substitute, treatment must emphasize avoid-

ing conditions that precipitate drug use.

26.6.5 Sedative-hypnotics

Treatment for sedative-hypnotic withdrawal is

required since the symptoms can be life threatening.

Medical observation is required for several days as

these drugs have extremely long half-lives and are

metabolized slowly. Generally, withdrawal is

treated with a CNS depressant with a longer half-

life than the drug from which the patient is being

withdrawn. Three basic treatment strategies

include: (a) use of gradually decreasing doses of

the sedative-hypnotic; (b) substitution of a long-

active barbiturate followed by gradual withdrawal

of the substituted long-acting sedative-hypnotic;

and (c) substitution of an anticonvulsant such as

tegretol or depakote [40,42]. The occurrence of

seizures indicates the necessity of a more gradual

withdrawal [40].

Phenobarbital is often used for treatment for

sedative-hypnotic withdrawal because of its multi-

ple benefits: (1) as a long-acting drug, any with-

drawal symptoms that may occur are milder; (2) it

maintains a relatively stable blood level with appro-

priate dosing; (3) itsmargin for safety ismuchwider

than the shorter-acting drugs, therefore only extre-

mely high doses will be lethal; (4) if toxicity does

occur with phenobarbital, the signs of slurred

speech, sustained nystagmus, and ataxia are easily

recognized [42]; and (5) even if the individual

does become intoxicated, effects of high doses do

not include disinhibition, a desired state for many

individuals who misuse the drug. Phenobarbital is

administered hourly until the withdrawal symptoms

are suppressed (for treatment of alcoholwithdrawal)

or until the patient manifests signs of mild intoxica-

tion (for other CNS depressant withdrawal) [23].

Patients must be carefully evaluated before

administration of the next dose. If signs of seda-

tive-hypnotic intoxication occur the dose is reduced;

if symptoms of withdrawal occur (e.g., intense

nightmares, muscle twitching, and psychosis) the

dose is increased. After stabilization (meaning no

signs of intoxication or withdrawal), phenobarbital

can be gradually withdrawn, typically by 30mg

each day.

The use of an anticonvulsant as a substitute for

sedative-hypnotic withdrawal is also effective.

Tegretol and depakote are both effective in suppres-

sing the withdrawal symptoms because they

increase gamma aminobutyric acid (GABA) (i.e.,

how benzodiazepines exert their effects) function.

Patients with pre-existing seizure disorders readily

tolerate the use of tegretol [40]. Perhaps most

importantly, neither of these drugs has effects that
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are sought after by individuals misusing sedative-

hypnotics.

Benzodiazepine overdose is most dangerous

when combined with other sedative-hypnotic

drugs. A benzodiazepine antagonist, flumazenil is

available for the treatment of acute intoxication,

but this drugmust be usedwith caution since itmay

not reverse respiratory depression completely and

can provoke withdrawal seizures in persons with

benzodiazepine dependence [54]. Similar to

cocaine toxicity, patients can be treated with urine

alkalinization to increase drug excretion of ben-

zodiazepines. The goal is to maintain a urine pH of

7.5. Sodium bicarbonate can be given intrave-

nously but severely ill persons may require

dialysis.

26.6.6 Hallucinogens and inhalants

Supportive care is used to treat hallucinogens

or inhalant intoxication; this can also include anxio-

lytics. Particularly for PCP, this means removing

sources of sensory stimulation and possible treat-

ment with neuroleptics [23]. Phenothiazines should

be avoided because they potentiate PCPs anticho-

linergic effects. Haloperidol has also been success-

fully administered on an hourly basis to suppress the

patient’s psychotic behavior [44].

KEY POINTS

. All patients’ admitted to the medical unit

should be screened for substance use. The

AUDIT is recommended for alcohol

screening.

. If it is not possible to screen each patient

admitted to the medical unit, the nurse should

consider the following upon patient admission:

- Does the patient have a medical condition

that may be drug or alcohol related?

- Is the patient male or female (>4 : 1 ratio)

- Is the patient between the ages or 30–50

years old?

. If only one question is asked this question

should be:

- “On any single occasion during the past

three months, have you had more than five

drinks containing alcohol?” or

- “Have you used street drugs more than five

times in your life?”

. Hospitalization represents a unique opportu-

nity to modify health behaviors. Hospitalized

patients are acutely abstinent. The medical

nurse is in the unique position to identify those

most at risk and promote healthy lifestyle

behaviors.

. Employ the strategies of brief interventions

and motivational interviewing to enhance

behavior change. Remember, Ask, Assess,

Advise, Assist, and Arrange.

. Early identification of patients with alcohol

and drug withdrawal symptoms decreases

morbidity and mortality.

. Refer the patient to a substance addiction

specialist while the patient is hospitalized.

. Arrange follow up for the patient with in two

weeks post-discharge to enhance abstinence.
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Management of addictive disorders in
surgical nursing care practice
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27.1 INTRODUCTION

Drug use has increased to a point where it impinges

on society in general and on many aspects of

medical practice, so that every practitioner needs

to be “streetwise” concerning illicit drugs and their

medical and surgical implications [1]. Clinicians

need to have a basic understanding of the different

short- and long-term complications of illicit drug

use because many users end up as patients. There is

an increase of trauma related to fights, automobile

accidents, and impaired mental states in this popu-

lation. Addictive disorders are common in the Uni-

ted States at 3.8% for alcoholics and 0.6% for drug

dependence [2]. Addiction occurs with legal drugs

such as alcohol, tobacco, and prescription medica-

tions, as well as illegal drugs purchased on the street

and prescription medications sold on the street.

Alcohol is the most commonly used legal drug, and

cocaine, heroin, and marijuana are the most com-

monly used illegal drugs [3]. Alcohol, tobacco, and

illicit drugs are associated with more than 80 recog-

nized disease and injury conditions and with sub-

stantial costs, both personal and societal [4].

Tobacco is responsible for the greatest portion of

mortality, in termsof years lost (Table 27.1); alcohol

and illicit drugusebothhave substantial impacts [5].

Patients have different levels of consumption, they

may be at risk of addiction or dependent on a

substance. Cocaine dependence can lead to medical

complications related to the heart, the respiratory,

nervous, and digestive system (Table 27.2). Heroin,

a powerful opioid, produces euphoria, a feeling of

relaxation, and slows respirationswhile intravenous

use increases the risk of infection (Table 27.3).

Perioperative nurses need to recognize symptoms

of drug addiction and be prepared to manage the

effects on the body systems. In surgical settings,

chronic excessive alcohol consumption is asso-

ciated with a two to fivefold increased risk of

perioperative complications (Table 27.4).

Pain is an integral part of the post-operative

recovery process, and ineffective pain management

is common. Today it is known that ineffective

analgesia and/or untreated pain have negative psy-

chological and physiological consequences for the

patient and are associated with higher morbidity

and mortality when compared to patients whose

Addictive Disorders in Medical Populations         Edited by Norman S. Miller and Mark S. Gold

© 2010 John Wiley & Sons Ltd.  ISBN: 978-0-470-74033-0



post-operative pain is effectively controlled with

analgesics [6,7]. Addiction causes neurophysiolo-

gic, behavioral, and social responses that worsen

the pain experience and complicate provision of

adequate analgesia [8,9]. In the perioperative set-

ting, opioid tolerance can manifest as increased

sensitivity to otherwise non-noxious stimuli, lower

threshold for pain, intolerance to pain, and the need

for higher doses of opioids to provide plasma levels

adequate for analgesia [10]. Acute post-operative

pain is usually treated with opioids, non-steroidal

anti-inflammatory drugs (NSAID) or mild oral

analgesics on a demand basis, which is not effective

for moderate to severe post-operative pain. The

chronic opioid consuming patient can experience

significant post-operative pain given that healthcare

professionals are not accustomed to their increased

opioid requirements. Assessment and management

of pain is outlined as a standard of care in many

treatment guidelines. Inadequate pain management

is common among all patients. To care for patients

with chemical dependency, analgesic therapy using

opioid drugs requires a high level of knowledge and

skill on the part of the clinician. Identifying the

opioid-dependent and alcohol-dependent consumer

pre-operatively avoids problems with withdrawal

symptoms and uncontrolled pain intra-operatively

and post-operatively.

Patients taking methadone are often “opioid

tolerant” but they also may be pain intolerant.

Opioid hyperalgesia represents increased sensitiv-

ity to pain, whereas tolerance may reflect decreased

sensitivity to opioids [9]. Hyperanalgesia should be

suspected when repeated opioid dose increases fail

to provide the expected analgesic effect or when

there is unexplained pain exacerbation after an

upward titration of opioid. A reduction in the

opioid dose with or without adding a replacement

opioid or a gradual rotation to an alternative opioid

would decrease the pain level in these patients [9].

Patients onmethadone develop some tolerance to

all opioids although cross-tolerance is variable.

Nonopioid analgesics should be combined with

opioids to increase the efficacy of treatment and

reduce adverse effects, such as nausea and vomit-

ing, or respiratory depression.

For patients on methadone maintenance therapy

(MMT) care must be taken during the periopera-

tive period not to add or discontinue medications

that may interact adversely with methadone.

Patients on methadone for MMT or pain manage-

Table 27.1 Complications/effects of nicotine

Increased pain threshold

Coronary artery disease

Wound infection

Pneumonia

Ateletasis

Thromboembolism

Table 27.2 Effects of cocaine

Blood pressure elevation

Cardiac acceleration

Vasoconstriction

Impairment of cardiac electoral activity

Arrhythmias

Cardiac standstill

Gastric ulceration

Cerebral ischemia

Hemorrhagic stroke

Cerebral vasculitis

Seizures

Cardiomyopathy

Myocarditis

Table 27.3 Effects of heroin

Drowsiness

Constipation

Mood changes

Peripheral and venous dilatation

Decreased gastric motility

Bacterial infections

Endocarditis

Soft tissue abscess

Scarred, sclerosed veins

Table 27.4 Effects of alcohol addiction

Gastric hemorrhage Cirrhosis

Gastritis Gastric Ulcer

Portal hypertension Nutritional deficiencies

Alcoholic hepatitis Alcoholic psychosis

Anemia Dysrhythmias

Cardiomyopathy Hypertension

Stroke Neuropathies
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ment should continue the dose before and on the

day of surgery to avoid unnecessary fluctuations of

drug levels, which could lead to withdrawal and

potential complications in medical, surgical, and

pain treatment. A history of dose, frequency of

dosing, time of last dose, the location and number

of the MMT program should be obtained. The time

and date of the last methadone dose and prescrip-

tion should be confirmed with the methadone

dispensary. Opioids produce a characteristic with-

drawal syndrome, distressing but not life threaten-

ing within 24 hours of last drug use [1]. Some of

these patients may have ingested illicit drugs prior

to coming to the hospital, and thus a pre-operative

urine toxicology screen, complete blood count,

liver and renal function test, and electrocardiogram

should be performed.

The depressant effect of methadone can be

increased by sedative classes of drugs. The patient

should be monitored closely for respiratory depres-

sion. In the opioid consuming patient, doses of

opioids causing respiratory depression and analge-

sia may vary compared to opioid na€ıve patients.

Opioid consuming patients are not immune to the

catastrophic consequences of opioids, such as

respiratory depression; respiratory rate and level

of sedation take precedence over trying to achieve

an arbitrary value on the pain scale [11].

27.2 PREVALENCE OF ADDICTIVE DISEASE IN SURGICAL NURSING POPULATIONS

The prevalence of licit and illicit opioid use is

growing, and a greater percentage of chronic opioid

consuming patients are presenting for surgery [12].

Today, with the extension of opioid treatment for

nonterminally ill patients, and chronic conditions

being treated with opioids, every anesthesiologist

will likely be confronted with acute pain manage-

ment issues in these patients. The prevalence of

chronic pain in patients with addictions appears to

be much higher than the prevalence of chronic pain

in the general population [13]. Alcohol, tobacco,

and illicit drugs are associated with over 80 recog-

nized disease and injury conditions, and have been

associated with considerable health and social

costs [14].

Persons with alcohol addiction and dependence

can have significant withdrawal complications in

the perioperative period. The same holds true for

those with dependence on tobacco or caffeine. The

time course for development of withdrawal symp-

toms is variable, based on the drug of choice.

Symptoms can range from mild to severe. Patients

who experience severe withdrawal symptoms will

require intervention, whereas patients with mild to

moderate symptoms may not require pharmacolo-

gical treatment. The stress of surgery may exacer-

bate existing withdrawal symptoms.

The use of tobacco is a worldwide epidemic. By

2030 it is estimated that one in six deaths will be

directly attributable to tobacco [15].While nicotine

replacement is possible for post-surgical patients,

the actual tobacco addiction (cravings for the inha-

lation of smoke, taste in the back of the throat,

anxiety relief) also needs to be treated.

Consumed by 80%ofAmericans on a daily basis,

caffeine is the most widely used stimulant in the

world. Caffeine has been shown to exacerbate both

medical disorders and psychiatric disorders; in

addition, it can interfere with the metabolism of

medications. Caffeine withdrawal headaches have

been described post-surgery if patients are deprived

of caffeine for longer than eight hours. The risk of

these headaches can be reduced through periopera-

tive ingestion of caffeine [16].

27.3 COMPLICATIONS FROM ADDICTIVE DISORDERS IN SURGICAL NURSING CARE

Patients who use or are addicted to substances are

more likely to experience difficulties with treat-

ment/medication adherence, administrative dis-

charges, compromised functional status, difficult

community adjustment, reduced quality of life, and

worse outcomes [17]. Many patients experiencing
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opioid addiction have cross-addiction to nicotine,

cocaine, benzodiazepine, marijuana, and alcohol,

and may have communicable blood-borne infec-

tions that should be brought to the attention of the

medical team [18]. Abstinence from drinking and

using illicit drugs imposed by hospitalization puts

the substance user or addicted patient at risk for

withdrawal. Patients who smoke and/or drink may

have more complications than nonsmokers and

light or nondrinkers [19]. Tobacco smoke contains

over 3000 pharmacologically active substances and

chronic exposure to smoke produces multiple phy-

siologic effects. Smoking-related comorbidities,

such as cardiac and pulmonary diseases, increase

anesthetic risk for complications such as those

related to the respiratory system and surgical

wounds [15]. Tobacco is linked mainly to chronic

diseases with a high risk of mortality; alcohol

is linked to acute diseases such as intentional

and unintentional injuries as well as chronic

diseases [14].

Surgical patients should be screened for tobacco

and alcohol use and alcohol withdrawal. Alcohol

withdrawalmay cause other symptoms such as beha-

vioral problems, noncompliance, and verbal abuse

post-surgery. Chronic exposure to smoke affects the

metabolism of several drugs, including those used in

anesthesia such as muscle relaxants [15].

Patients identified at risk for alcohol withdrawal

pre-operatively should be given withdrawal pro-

phylaxis prior to surgery. Shourie et al. [20] suggest

patients for nonurgent surgical cases should be

assessed for alcohol consumption at least 3–4

weeks in advance of surgery and disulfiram con-

trolled pre-operative abstinence implemented one

month before elective surgery.

Management of pain after surgery continues to be

a challenge in clinical practice. Pain is an unplea-

sant subjective sensation that results from a phy-

siologic response of noxious, thermal, or chemical

stimuli [21,22]. Opioid analgesics continue to be

the mainstay of pharmacologic treatment of mod-

erate to severe pain [9,23]. Opioid analgesics are

used extensively in the management of all types of

pain – acute, chronic, neuropathic, and non-

neuropathic.

Untreated pain is associated with significant

physiologic, emotional, mental, and economic con-

sequences; uncontrolled pain is reported by

approximately 50% of patients [23,24]. Patients

who have a substance addiction problem report

high levels of pain and need higher amounts of

pain medication for pain relief as well as to prevent

withdrawal [9,11,25]. Opioid-induced tolerance

and hyperalgesia have been documented in animal

and human studies [9]. Patients receiving opioids to

control their pain may become more sensitive to

pain as a direct result of opioid therapy [26]. Under-

dosing can provoke drug-seeking behaviors as the

patient obtains partial relief from medications, but

experiences break-through pain. Requesting more

medication or higher doses gives the false impres-

sion of addiction or “pseudoaddiction”. Effective

opioid analgesia across all patient populations

may not be prescribed because of fear of cogni-

tive, respiratory, and psychomotor side effects,

iatrogenic drug addiction, and prescription drug

diversion. These fears are exaggerated when treat-

ing patients with a known history of substance

addiction. There is concern among care-givers

that the use of opioids to treat pain may cause

the patient to relapse to drug use again. There is

no evidence that exposure to opioid analgesics in

the presence of acute pain increases rates of

relapse [8].

Rhabdomyolysis and cardiac muscle involve-

ment should be suspected in cases of heroin use.

Heroin-associated cardiomyopathy was reported

for the first time in 1976, since then additional

cases have been described [27].

27.4 THE REDUCTION IN MORBIDITY AND MORTALITY FROM TREATMENT

The level of mortality in a given population is

influenced by gender, age, drug administration,

personality, general health status, and treatment

availability [28]. Opoid dependence is associated

with mortality rates approximately 13 times higher

than the general population of the same age and
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sex [29]. Opioid replacement therapy has been

demonstrated to reduce mortality risk in opioid-

dependent individuals. It is imperative that drug

addiction is seen as a major challenge facing

researchers and practitioners of clinical pharmacol-

ogy. Increasing knowledge about the neurobiology

and genetics of addictions will increase our ability

to match them to the correct populations [5].

The recognition and diagnosis of substance

addiction/dependence allows the clinician the

opportunity to anticipate operative and post-opera-

tive complications and offer pre-operative inter-

ventions to reduce perioperative morbidity and

problems such as break-through pain, tolerance,

and withdrawal. Alcohol addiction is a leading

cause of preventable morbidity and mortality in

the United States. Alcohol and drug dependence

increase the risk of death in substance addicts.

Tobacco is linked to chronic diseases with a high

risk of mortality; alcohol is linked to acute disease

categories, such as intentional and unintentional

injuries, and also chronic diseases, both with and

without high risk of mortality [14]. A large portion

of the substance-attributable burden of disease

would be avoided if known effective interventions

were implemented [14]. Referral of illicit drug

users to outpatient treatment programs reduces

morbidity and mortality.

Tobacco is related to mortality and morbidity

later in life, whereas morbidity and mortality from

alcohol and illicit drugs tend to occur in the younger

years.

As a result of substance dependence many suffer

from HIV infection, chronic liver disease, infec-

tions, cardiovascular, digestive, respiratory, meta-

bolic, head and neck cancers, and hematological

disorders that contribute to death [2,14].

Opioid-dependant patients particularly substance

addicts, may present with comorbid conditions,

and drug-specific adaptations such as tolerance,

physical dependence, and withdrawal; these vari-

ables alone or in combination may diminish opioid

analgesic effectiveness in the perioperative

setting [30].

It has been found that abstinence from smoking

will reduce the risk of perioperative complications,

though duration of abstinence necessary to reduce

the risk is unclear [15]. Encouraging smokers to quit

is the singlemost important thing smokers can do to

improve their health.

27.5 THE ROLE OF THE SURGICAL NURSE IN DIAGNOSIS AND
TREATMENT OF ADDICTIONS

There are a number of issues to be considered in

a patient with a history of previous or ongoing

opioid use; there are those taking opioids for a

legitimate medical indication and those who are or

have a history of misusing opioids. These patients

may present problems that require special support

in areas such as psychiatric disorders, polysub-

stance addiction, infections, and legal issues. To

identify these patients, it is important that the pre-

operative assessment includes a thorough history

about chronic pain, treatment with opioids, and

previous substance use to include ethanol, tobacco,

and all prescribed and illicit drugs [10]. To treat

patients with substance addiction the nurse must

develop skills to screen patients for substance use,

learn how to treat these patients for their pain

complaints, and locate support and referral ser-

vices [25]. There are few outward signs of drug

addiction making it difficult to identify people who

misuse drugs. Some physical clues that may be

visible include “track-marks”, phlebitis, abscesses

and scarring, atrophied or perforated nasal septum.

Diseases thatmay be associatedwith drug addiction

include cirrhosis, HIV, AIDS, and hepatitis.

Signs of acute intoxication will depend on the

substance used andmay include meiosis/mydriasis,

hypo/hypertension, sweating, tremor, pyrexia, an

abnormal affect or bizarre behavior, respiratory

depression (characteristic of opioids), and a

reduced level of consciousness [1]. Nurses should

take a through drug history as part of the pre-

operative assessment, asking about tobacco, alco-

hol, prescription medications, and street drugs.

Some patients will deny using drugs because they
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do not want the healthcare provider to think badly

of them or they may fear they will report them to

the authorities. The patient may admit to drug use

if they understand the effect of their drug use and

the reaction it may have when mixed with anes-

thetic agents. The nurse must be alert to complica-

tions that can occur before, during, and after

surgery.

Assessment of the patient suspected of alcohol

addiction should include screening strategies to

identify addiction, detect end-organ damage related

to alcohol consumption, and provide prompt inter-

vention prior to surgery. Patients at risk for devel-

oping alcohol withdrawal should undergo medical

detoxification prior to operative intervention. The

urgency of surgery will determine the feasibility of

pre-operative detoxification. These patients should

receive multivitamins and high doses of thiamine

and receive oral or parenteral thiamine during the

pre-operative and perioperative periods to prevent

stress induced Wernicke–Korsakoff syndrome.

The best strategies for prevention and treatment

of nonmedical use of prescription opioids, espe-

cially among patients with painful disorders, are not

known [7]. Individualized pain management, vig-

ilant clinical monitoring, and appropriate pain con-

sult are essential in managing the substance

addicted patient.

27.6 APPROACH TO DIAGNOSIS OF ADDICTIONS

Healthcare providers must rely on self-report: no

questionnaire will uncover drug use unless the per-

son is truthful or information is provided by a family

member. Patientsmaypresentwith strangebehavior

or abnormal vital signs raising suspension of sub-

stance addiction. A through review of the patient’s

medical history and medications may provide valu-

ableclues.Themost important step is identifying the

opioid-dependent patient. Chronic pain patients

tend to underestimate and under report their med-

icationuse[18,31].Abuse,misuseandaddictionrisk

in the chronic pain patient varies with the medical

setting, the patient population served and the pre-

sence of a history of addiction or misuse [31].

All individuals seeking healthcare should be

asked about substance use so that appropriate health

interventions can be implemented [3]. The perio-

perative period affords an opportunity to identify

patients with an addiction but with the increase in

the number of same day surgeries the patient often

presents to close to the time of the scheduled

procedure making diagnosis difficult.

27.7 SCREENING INSTRUMENTS FOR ADDICTION

In order to manage surgical patients with addic-

tions, in the perioperative period it is essential to

identify patients with addictions effectively and

efficiently. Because addiction is a common problem

in the general population, patients should be

screened for addiction just as patients are screened

for hypertension and diabetes. Screening distin-

guishes between those who could benefit from a

minimal intervention and others who may require

further diagnostic assessment or possible treatment

[32]. The appropriate way to assess a substance use

disorder depends on the objective [33]. While there

are numerous screening instruments for addiction,

the perioperative period does not allow time for

formal, time-consuming screening. Some screen-

ing tests can be administered as part of the general

health interview or while performing the physical

examination. To be practical they must be brief,

easy to score and remember. Sensitivity and spe-

cificity are important, but if a less sensitive instru-

ment is more acceptable to the clinician and is used

with more patients a larger number of substance

dependent patients could be identified. Patient

comfort may affect clinician acceptance; a screen-

ing tool that is uncomfortable for the patient might

provoke resistance on their part, leading clinicians

416 MANAGEMENT OF ADDICTIVE DISORDERS IN SELECTED POPULATIONS



to be less likely to use it [34]. Simple yes/no

questions that lend themselves to oral administra-

tion and mnemonic acronyms are ideal [35]. The

most effective tool is a short validated screening

instrument that would screen for alcohol and illicit

drugs (Chapter 6).

If substance addiction is suspected, one or more

positive answers using the CAGE questionnaire

may indicate a problem with substance addiction

[25] (Chapter 6).

Another quick assessment for substance addic-

tion with two or more positive answers indicating

the patient has a problem is the Trauma Test [25].

Has the patient:

1. Had any fracture/dislocation of bones or joints

(excluding sports injuries)?

2. Been injured in a traffic accident?

3. Injured their head (excluding sports injuries)?

4. Been in a fight or assaulted while intoxicated?

5. Been injured while intoxicated?

Smoking behavior can be assessed in a few

minutes using the CAGE questionnaire modified

from the familiar CAGE questionnaire for alco-

holism [36].

The Criteria (‘Four Cs’ Test) from the Diagnostic

and Statistical Manual of Mental Disorders, 4th ed.

(DSM-IV) is used by addiction counselors, social

workers, psychiatrists and psychotherapists to

diagnose all addictive substances (e.g., alcohol,

opioids, cannabis, amphetamines) [36]. The criteria

are grouped into four categories that begin with C:

1. Compulsion – the intensity with which the

desire to use a chemical overwhelms the

patient’s thoughts, feelings, and judgement.

2. Control – the degree to which patients can (or

cannot) control their chemical use once they

have started using.

3. Cutting down – the effects of reducing chemical

intake; withdrawal symptoms.

4. Consequences – denial or acceptance of the

damage caused by the chemical.

The Alcohol Use Disorder Identification Test

(AUDIT) was developed by the World Health

Organization as a screening tool for hazardous

alcohol consumption. The AUDIT is a 10 itemmulti-

ple-choice questionnaire that requires approximately

twominutestoadministerandanotherthreeminutesto

score.A total score of eight ormore indicates a strong

likelihood of harmful alcohol consumption [37].

27.8 EARLY INTERVENTIONS FOR PROBLEM USE OF ALCOHOL AND DRUGS

Primary care physicians and other healthcare pro-

viders can play an important role in preventing the

harm associated with alcohol and illicit drug use by

recognizing problems early and providing appro-

priate intervention. In the perioperative period it is

important to identify substance misuse/addiction in

order to tailor treatment and identify and prevent

complications at might arise as a result.

To obtain an optimal effect of a pre-operative

intervention, pre-operative screening for excessive

drinking needs to take place at least 3–4weeks prior

to surgery when possible [20].

In primary care or acute care, the focus for treating

pain in a patient with a history of substance addiction

should be aimed at treating the pain, not the addic-

tion [25]. The initial dose of pain medication should

be an appropriate dose to relieve pain adequately for

the patient’s condition [22]. For patients having same

day surgery or resuming oral intake the methadone

dose should be started post-operatively. NSAIDs

are effective for low to moderate intensity pain, they

are not as effective as opioids, but they lack the

adverse effects of opioids. NSAIDs do not cause

physical dependence or respiratory depression.

MANAGEMENT OF ADDICTIVE DISORDERS IN SURGICAL NURSING CARE PRACTICE 417



Treating patients with addictions for pain re-

quires an understanding of the terms, “addiction”,

“dependency,” and “tolerance”. A perioperative

pain consult may be necessary for patients on

methadone for chronic pain or MMT [38].

27.9 INTERVENTIONS FOR ADDICTIVE DISORDERS

Rehabilitation-detoxification should not be consid-

ered in the immediate perioperative period [18].

Current evidence suggests nicotine replacement

therapy is safe to use in the perioperative period,

but more data are needed. Interventions for pre-

operative smokers continue to be developed: orga-

nized efforts to systematically intervene in smo-

kers requiring surgery are few and far between in

actual clinical practice; there is a need to devise

simple interventions that can be applied by busy

surgical practitioners [15]. Pharmacologic agents,

such as nicotine patches, nasal spray, nicotine

gum, inhaled nicotine, lozenges, and bupropion,

are effective agents to increase the chance of

quitting. Efforts are under way to develop a nico-

tine vaccine.

Pre-operative intervention for excessive alcohol

consumption among elective surgery patients has

been shown to reduce complications of surgery.

Successful intervention depends on an effective and

practical screening procedure [20]. Patients most

often present for surgery too close to the time of

surgery to reverse any alcohol effects. In the surgical

setting, intervention for alcohol use is aided by

defining the level of alcohol use: is the patient at

risk, alcohol addicted or dependent. Patients with

addiction and dependent history are at risk for

alcohol withdrawal syndrome if they reduce or

eliminate alcohol consumption. Alcohol withdra-

wal symptoms can range from mild to severe. If the

level of alcohol use is determined prior to surgery,

interventions can be tailored to prevent withdrawal

during the recovery period.

Effective substance dependence treatment

requires both pharmacologic and psychosocial

treatment. Opioid agonist therapy with methadone

is an accepted medical treatment for opioid addic-

tion with documented efficacy [39]. Patients should

be referred to an addiction specialist for long-term

treatment with methadone or buprenorphine in

conjunction with appropriate counseling for sub-

stance misuse or addiction. Stable maintenance

programs have been shown to reducemortality risk.

Addiction is a difficult disorder to treat; definitive

treatment is a long process taking months to years,

with the level of treatment based on level and

substance of misuse and/or addiction.

Methadonemaintenance is one form of treatment

for opioid addiction that can only be administered in

a licensed methadone clinic. These treatment cen-

ters provide ongoing counseling and referral for

primary medical services. Treatment must be tai-

lored to address individual drug addiction pattern

and drug-related medical, psychiatric, and social

problems.

Providing pain control is an essential part of

surgical nursing, the nurse has the responsibility to

understand pharmacotherapies used for controlling

pain from surgery, appropriate perioperative mon-

itoring, and to be able to implement the best

approaches without compromising patient safety.
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28.1 OVERVIEW

Addictive [i.e., substance use disorders (SUDs)]

represent a major public health concern, affecting

nearly one in seven Americans. Addiction can lead

to the development of acute and chronic illnesses,

as well as the exacerbation of existing conditions,

including mental illness. Substance use is asso-

ciated with increased mortality due to medical

complications, accidents, and suicide. In addition,

criminal involvement, incarceration, unemploy-

ment, poverty, and homelessness are associated

with substance use, abuse, and dependence. When

considering this increased morbidity and mortality,

as well as lost productivity, the estimated national

cost of addictive disorders in the United States

is approximately $500 billion per year [1]. Given

the significance of these findings, psychologists

have long been interested in the assessment,

prevention, and treatment of these disorders.

However, theory, research, and clinical application

of knowledge related to addictive disorders have

generally developed independently of efforts

related to mental illness [2]. Many psychologists

do not routinely include comprehensive screening

and assessment for addictive disorders in their

practice. However, undiagnosed substance use dis-

orders can negatively affect treatment success by

interfering with the patient’s ability to understand

psychoeducational efforts, participate effectively

in sessions, complete therapy-related assignments,

and implement lasting changes. In addition, con-

tinued substance use may exacerbate underlying

psychological symptoms. As a result, more work is

needed to help psychologists recognize, under-

stand, and respond to patients with addictive dis-

orders who are being treated within the practice of

psychology.

This chapter focuses on the impact of substance

use disorders in the field of applied psychology

(e.g., clinical and counseling psychology). It

will review the estimated prevalence of these

disorders among populations served by psychol-

ogists, as well as common complications of

addiction in the practice of psychology. Information

relating to the screening and identification of

addictive disorders in psychology patients will be

reviewed, including various instruments to assist

with this endeavor. In addition, the typical progres-

sion of these disorders among populations seen
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in psychology practice will be highlighted, along

with the role of the psychologist in their assessment

and treatment. Current research on empirically-

supported treatment options will be reviewed and

discussed.

The major goal of the chapter is to help the

psychology practitioner become aware of the

importance of discussing substance use with all

patients, screening for substance use disorders, and

following up with appropriate referrals for further

assessment, treatment, and/or observation when

indicated. It is hoped that the reader will become

familiar with the major addiction-related issues

in the practice of psychology and, specifically,

will:

1. Be aware of the prevalence of substance use

disorders in psychology populations, as well as

common comorbidities within these groups.

2. Understand the complications from substance

use disorders as related to increased morbidity

and mortality in psychology populations.

3. Recognize commonly used screening instru-

ments that can be used to assist with identifica-

tion and diagnosis of substance use disorders.

4. Obtain basic familiarity with psychological

interventions for substance use disorders and

their efficacy.

28.2 CLINICAL PREVALENCE

Within the general population, there are relatively

high rates of alcohol abuse and dependence,

with lifetime prevalence rates of approximately

17.8% and 12.5%, respectively [3]. However, rates

of substance use disorders are generally higher

among patients encountered in psychological prac-

tice. For example, alcohol use disorders are strongly

associated with mood and anxiety disorders, per-

sonality disorders, and other drug use disorders [3].

Similarly, drug use, abuse, and dependence are

relatively common in the general population. Up

to 12% of individuals exhibit a lifetime drug

use disorder [4]. However, drug addiction is also

strongly associated with mood and anxiety disor-

ders, severe mental illness, eating disorders, per-

sonality disorders, and other conditions [5].

Given the high prevalence of substance use dis-

orders in the general population and the association

between substance use disorders and other mental

illness, it is important for psychologists to be vig-

ilant to signs of addiction among their patients.

Though substance use disorders are prevalent in

most populations served by psychologists, there

are some populations that warrant special attention

due to increased risk and prevalence of substance

use disorders. Descriptions of such populations

and prevalence rates for substance use disorders

within each specific group are reviewed below.

28.2.1 Adolescents

Adolescents may be introduced to psychological

care for a variety of reasons, including learning

difficulties, mental illness, behavior problems, par-

ent–child relational difficulties, adjustment to life

stressors, or a primary substance use disorder.

Indeed, high rates of past-month cigarette smoking

(22%), alcohol consumption (45%), and marijuana

use (22%) have been reported by adolescents [6],

and data suggest that rates of other substance use

(e.g., sedatives, stimulants, barbiturates, and pre-

scriptionmedications such as opioid painkillers) are

on the rise. Careful screening for substance use is a

vital component of care for adolescent patients, as

the co-occurrence of psychological disturbance and

substance use among this population is particularly

common. For example, research suggests that

adolescent girls with depression are almost three

times more likely to misuse substances than girls

without depression, and girls who misuse sub-

stances are twice as likely to develop major depres-

sive disorder within three years of graduation

from high school [7]. As noted by Star and collea-

gues [8], this can present a diagnostic challenge, as

psychological symptoms and side effects of sub-

stance addiction can overlap. For example, irritable

mood, violent/aggressive behavior, disturbed sleep,
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decreased school performance, and so on are com-

mon in both conditions. In addition, adolescents

served in a psychology practice may be secretive

regarding their substance use, particularly if they

do not want their parents to learn about their

use. Psychologists should consider initiating a dis-

cussion with adolescent patients and their parents at

the onset of care regarding the importance of allow-

ing the adolescent privacy in his/her therapy ses-

sions. Though the legal limits of confidentiality

must be enforced, it is frequently helpful for

adolescent patients to feel that they can “open up”

to the psychologist without fear of negative reprisal.

In the event that the adolescent discloses dangerous

behavior, the psychologist may consider negotiat-

ing a plan with the patient whereby they can tell the

parent together, during session, in order that the

psychologist can help to manage any inappropriate

responses from the parent.

28.2.2 Couples counseling populations

Marital and other relationship difficulties represent

a common reason for referral to a psychologist or

other mental healthcare provider. Problems in the

primary relationship can lead to increased stress and

exacerbation of difficulties in other areas of life; in

addition,mental health issues and substance use can

lead to increased relationship distress. Indeed,

although men with alcohol use disorders marry at

rates similar to other men, rates of divorce are

much higher in this group [9]. Across marital

relationships, alcohol abuse/dependence predicts

divorce and the use of illicit drugs may further

increase the likelihood that the marriage will end

in divorce [10]. Maintaining a loving relationship

with an individual who is misusing substances can

be extremely difficult and stressful. Some spouses

may experience psychological distress due to their

inability to cope effectively with the situation. For

example, wives of substance addicted men may

seek individual therapy to cope with the conse-

quences of their husbands’ substance use [11].

Unfortunately, many such women report that their

husbands refuse to attend treatment, despite fre-

quent marital conflict surrounding the substance

use [12]. Indeed, even among men in treatment for

alcohol use disorders, only about half will agree to

couples counseling [13]. This can present a signifi-

cant strain on the relationship that may exacerbate

substance use in the addict as well as psychological

symptoms in the addict’s spouse. As a result,

psychologists may wish to include a brief family

substance use assessment when meeting with new

patients, particularly married individuals who

present with significant relationship conflict and

distress.

28.2.3 Pregnant and postpartum women

Pregnancy and the postpartum period can be parti-

cularly difficult for women and their families due to

physical discomfort, hormonal changes, body

image concerns, decreased sleep quality, and the

increased stress associated with such a major life

event. The development or recurrence of a psycho-

logical disorder (e.g., depression, anxiety, obses-

sive-compulsive tendencies, and even psychosis)

and adjustment difficulties have been linked to

pregnancy and the postpartum period. As a result,

this population has gained increased attention from

the field of psychology, and more women are seek-

ing psychological care. Substance use during preg-

nancy and the postpartum period can have serious

detrimental effects on the fetus or infant, as well as

the mother [14]. For example, congenital birth

defects, premature birth, delayed development,

learning difficulties, and behavior problems have

been linked to maternal substance use during

pregnancy or while breast-feeding. Unfortunately,

research suggests that 18% of pregnant women

continue to smoke cigarettes, 10% drink alcohol,

and 4.3% use illicit drugs during pregnancy [15],

putting many children at risk for these negative

outcomes. Fortunately, many women are

motivated to deliver a healthy baby, and pregnancy

represents a major life event that also helps

encourage some women to discontinue their sub-

stance use [16]. Psychologists can sometimes

encourage women to abstain from or cut down on

substance use during pregnancy for the sake of their

unborn child. After this period of abstinence, some
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women feel prepared to quit “for good.” As a result,

pregnancy may represent a critical period during

which substance addiction treatment may be parti-

cularly effective.

28.2.4 Geriatric populations

For many, the transition to retirement is a very

positive experience; however, for some older indi-

viduals, the additional stresses associated with

aging can become overwhelming. Health concerns

may be more prominent, financial difficulties

may cause increased stress, loss of role function

may lead to depressed mood, death of loved ones

may result in bereavement, and remitted mental

illness may recur. As a result, more elderly indivi-

duals are seeking mental healthcare [17]. In

addition, recent research has demonstrated that

substance addiction is a growing problem in this

group. Though illicit drug use is relatively uncom-

mon among older adults, rates of both illicit and

prescription drug addiction are increasing among

elderly individuals with psychiatric conditions

and without. Among older adults with a substance

use disorder, the most commonly-used illicit drugs

include marijuana (42%), cocaine (36%), pain

relievers (25%), stimulants (18%), and sedatives

(17%) [18]. In addition, prescription medication

addiction may be widespread. A study conducted

in 2001 demonstrated that approximately 300 000

individuals over the age of 55 had misused more

than one prescription medication within the pre-

vious month [19], and a later study suggested that

each year up to 11% of women over the age of 60

misuse psychoactive prescription drugs [20].

Finally, alcohol use disorders remain the most

common substance use disorder among elderly

individuals. Approximately 86%of older adult with

a substance use disorder use alcohol only, and an

additional 4%use both alcohol and other drugs [18].

Thus, screening for alcohol use disorders may be

particularly important for this population and is

recommended as part of the initial clinical inter-

view. Although most would not expect substance

use disorders to be particularly problematic in

elderly populations, psychologists must refrain

from neglecting to inquire about substance use,

abuse, and dependence in this population.

28.2.5 Victims and perpetrators of abuse

Individualswhowere victims of physical, sexual, or

emotional abuse in childhood are at risk for a variety

of psychological disturbances throughout child-

hood and later life. Similarly, individuals who

experience domestic abuse and their children also

show higher rates of physical and psychological

problems compared to others without an abuse

history. Unfortunately, these individuals may turn

to substance use in an effort to manage their distress

and cope with difficult memories or experiences.

Indeed, experiencing childhood physical or sexual

abuse is associated with alcohol use throughout

adolescence and into adulthood [21]. Female vic-

tims of domestic abuse demonstrate a similar pat-

tern, and the rate of substance use disorders is

increased in this population as well [22]. In addi-

tion, the link between domestic violence and sub-

stance use disorders extends to perpetrators of

abuse [23]. Up to 92% of perpetrators arrested for

domestic violence used alcohol or drugs the day of

the attack [24], and approximately 70% of battered

women report that their partner has an alcohol use

disorder [25]. It appears that some perpetrators may

purposely use alcohol or drugs in order to provide

an excuse or justification for their violent beha-

vior [23]. Thus, psychologists working with

patients due to experiences in an abusive relation-

ship or environment should be vigilant to symptoms

of substance use and reassess throughout the treat-

ment process. Substance use in this population

may interfere with treatment goals by allowing

the patient to avoid dealing with difficult issues, or

providing an excuse for inappropriate behavior.

28.2.6 Homeless populations

Homelessness is a significant problem, particularly

in the United States, with 1994 estimates indicating

that up to 9.32 million Americans were home-

less [26]. Census-based estimates suggest that about
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1% of the general population, and 6.3% of Amer-

icans living in poverty, are homeless [27]. Given

that many homeless individuals have mental illness

and/or substance use disorders, psychologists fre-

quently become involved in their care through

services offered through community mental health

clinics, substance addiction treatment centers, VA

hospitals, emergency departments, and so on.

Amonghomeless adults, the prevalenceof substance

use disorders is estimated to be between 20 and

75% across different countries [26], and homeless

individuals are almost two timesmore likely to have

a past history of substance use disorders than housed

individuals [28]. Unfortunately, substance use is

associated with increased morbidity and mortality

in this population.Homeless individualsmay be less

likely to access social services if they are misusing

substances and are less likely to return to gainful

employment. For psychologistsworkingwith home-

less individuals, helping the person attain sobriety

and initiate the recovery lifestyle may be the most

important first step in helping them return to suc-

cessful functioning.

28.2.7 Criminal justice populations

Individuals who become involved in the criminal

justice system are generally introduced to the field

of psychology though a jail-alternative program, as

a contingency of their parole, or during their period

of incarceration. Some may be mandated to psy-

chological care through the decision of a drug court.

Indeed, the link between substance use and criminal

activity has been well established. About half of

prison inmates meet DSM criteria for a substance

use disorder, and up to 70% meet criteria for a

lifetime substance use disorder [29]. In addition,

between 67 and 80% of individuals involved in the

criminal justice system (i.e., inmates, parolees, and

those on probation) have some involvement with

drugs or alcohol [30–32]. For example, these indi-

viduals may have been convicted of a drug-related

crime, they may have committed a crime to support

their drug habit, they may have been drunk or high

at the time of the crime, or they may have a history

of substance addiction. Unfortunately, despite

efforts at substance addiction treatment for this

population, the overwhelmingmajority of offenders

return to substance misuse within a few years after

release from prison [33]. It is clear that alter-

native rehabilitation options are needed to improve

outcomes for this group. Psychologists are

currently involved in designing and evaluating

treatment options to be used as an adjunct or

alternative to incarceration. For example, some

contingency-based prison alternative treatments

have demonstrated good outcomes [34]. However,

more research is needed to determine the most

appropriate method and level of care for this group.

28.3 CLINICAL DIAGNOSIS

Within the field of psychology, the importance of

screening and brief intervention for substance use

disorders has been understood for decades. Sub-

stance use may represent an individual’s attempt to

mask other problems or self-medicate for psycho-

logical disturbance. In addition, there can be sig-

nificant overlap among symptoms of psychological

disorders and consequences of substance use.

Indeed, diagnostic criteria for virtually all disor-

ders in the DSM-IV note that the diagnosis should

not be given if the symptoms can be accounted for

by the direct physiological consequences of a

substance. Thus, a careful assessment of substance

use, abuse, or dependence is necessary to deter-

mine the patient’s clinical diagnosis and recom-

mended course of care. Substance use disorders

may pre-empt or exacerbate mental health

problems or interfere with treatment for other

conditions. As a result, the psychologist should

be aware of all substance use, as it may present a

barrier to treatment success and may need to be

addressed before other issues can be targeted in

treatment.

Unfortunately, most individuals with substance

use disorders will not spontaneously discuss their

substance use, andmost will attempt tominimize or
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deny their symptoms. As many clinicians fail to

adequately inquire about substance use at the

patient’s initial visit and, generally, do not fol-

low-up with additional questions if the patient does

not spontaneously report problematic levels of

substance use, substance use disorders frequently

remain undiagnosed. Thus,more effort is needed on

the part of psychologists to conduct a sufficient

substance use assessment with every patient. In

order to assist the psychologist with this task, many

high-quality screening instruments have been

developed. These measures may facilitate the iden-

tification of substance use disorders by providing

sensitive, standardized questions that can be com-

pleted independently or in collaboration with the

psychologist. In general, substance use disorder

diagnoses should not be based exclusively on a

patient’s responses to the screening questionnaires.

The measures are most useful as a supplement to a

comprehensive clinical interview with collateral

information. A brief review of some commonly

used instruments follows.

. Addiction Severity Index (ASI) [35]. The ASI is a

comprehensive measure that assesses symptoms

of addiction, as well as seven life domains that

may contribute to or be affected by substance use,

including: Medical status, Employment and sup-

port,Drug use,Alcohol use, Legal Status, Family/

social status, and Psychiatric status. It is admi-

nistered in interview format by a trained clinician

who provides severity ratings on a 10-point scale.

The measure and instructions for administration

are offered free-of-charge in the public domain.

The ASI contains 142 items and takes about 60

minutes to administer. Validity ratings have been

well established.

. Alcohol Use Disorders Identification Test

(AUDIT) [36].TheAUDIT coremeasure consists

of 10-items used to identify harmful patterns of

alcohol use. Items are scored on a scale from zero

to four, with higher scores indicating greater

problem. Scores of eight or above are suggestive

of problematic alcohol use and indicate that

further assessment is needed. Additional items

comprise a basic clinical screening procedure.

The AUDIT has good psychometric properties

and can be completed in a few minutes.

. Michigan Alcohol Screening Test (MAST) [37].
The MAST is a brief measure of alcohol con-

sumption habits and consequences. It was devel-

oped to be sensitive to the under-reporting of

problems that is often exhibited by individuals

with alcohol abuse/dependence. The MAST con-

tains 24 yes/no items. Respondentsmay complete

it independently or it may be administered by a

clinician. TheMAST has excellent reliability and

validity.

. Drug Abuse Screening Test (DAST) [38]. The

DAST is a 28-item measure of drug-taking beha-

vior and associated consequences. Items are

scored in a yes¼ 1, no¼ 0 format, yielding a

possible range of 0–28. A cut-off score of six is

recommended to distinguish individuals with

drug addiction. The DAST has good psycho-

metric properties and can be administered by a

clinician or through self-report.

. CAGE Questionnaire [39]. The CAGE is the

most commonly used screen for alcohol use dis-

orders. It consists of four questions scored as

yes¼ 1, no¼ 0, including: (C) Have you ever

felt you ought to Cut down on your drinking?

(A)Have people Annoyed you by criticizing your

drinking? (G) Have you ever felt bad or Guilty

about your drinking? (E) Have you ever had a

drink first thing in the morning to steady your

nerves or to get rid of a hangover (Eye opener)?

A score of one detects approximately 90% of

alcohol addicts, but results in a 48% false positive

rate. A score of two or more can be used as a

strong indicator of an alcohol use disorder.

. CRAFFT Questionnaire [40]. The CAGE ques-

tionnaire is a sensitive measure and easy to

administer; however, its utility with younger

populations is questionable. The CRAFFT ques-

tionnaire was developed to be a more sensitive

brief screener for drug and alcohol addiction in

adolescents. It consists of six items scored as

yes¼ 1, no¼ 0, including: (C) Have you ever
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ridden in a Car driven by someone (including

yourself) whowas high or had been using alcohol

or drugs? (R) Do you ever use alcohol/drugs to

Relax, feel better about yourself, or fit in? (A) Do

you ever use alcohol/drugs while you are by

yourself or Alone? (F) Do you ever Forget things

that you did while you are using alcohol/drugs?

(F) Do your Family or Friends ever tell you that

you should cut down on your drinking or drug

use? (T) Have you ever gotten into Trouble

while you were using drugs or alcohol? A score

of two or higher indicates a potential problem that

should be evaluated further.

. Rutgers Alcohol Problem Index (RAPI) [41].

The RAPI is a self-report measure of alcohol

use and related consequences for adolescent

patients. It consists of 23 items, with higher

scores indicating a more severe problematic

alcohol use. The RAPI has good psychometric

properties and can be used effectively as a

screening measure.

28.4 CLINICAL COMORBIDITY

Substance use disorders and other mental illnesses

are frequently comorbid [4]. In fact, this occurs so

commonly that the term “dual diagnosis” was

developed to describe the population of individuals

who are dealing with both mental illness and a

substance use disorder. Research has estimated that,

among individuals with a lifetime history of mental

illness, 29% also have a lifetime history of a sub-

stance use disorder. Among individuals with a

serious mental illness (SMI) such as schizophrenia,

almost half (47%) have a history of addiction; these

rates are compared to the 13.2% of individuals

without a history of mental illness who have a

substance use disorder [4,5]. In addition, patients

who present with “other conditions that may be the

focus of clinical attention” (such as relational diffi-

culties, a history of addiction, bereavement, or

academic/occupational difficulties, etc.) frequently

display increased rates of substance use. In these

cases, substance use is often closely tied to the

presenting problem. For example, the substance

use may contribute to relational difficulties or may

represent the individual’s maladaptive attempts to

cope with the stressor.

However, even within the population of indivi-

duals with mental illness, substance addiction is

more common among individuals with certain con-

ditions than others. For example, individuals with

bipolar disorder have the highest rates of substance

use, with about 60% exhibiting a lifetime history of

abuse or dependence [5]. On the other hand, Grant

and colleagues [42] demonstrated that individuals

with other mood disorders generally exhibit sig-

nificant, but much lower, rates of substance use

disorders. In their study, 18–28% of individuals

who met criteria for a mood disorder diagnosis

within the past year had a concurrent substance use

disorder. Similarly, they found that 14–24% of

individuals with past-year anxiety disorders also

met criteria for drug or alcohol abuse/depen-

dence. Among anxiety and mood disorder patients,

those with panic disorder with agoraphobia and

generalized anxiety disorder had the highest rates

of substance use disorders. Substance use is also

very common among individuals with personality

disorders, with rates of substance use disorders

reaching approximately 50% [42]. However,

individuals with somatoform disorders generally

display significantly lower rates of substance abuse

and dependence. Prevalence in this group ranges

from about 2 to 7% for drug and alcohol use

disorders, respectively [43].

Other disorders with impulsive/compulsive

qualities display high rates of comorbidity with

substance use disorders as well. For example,

disruptive behavior disorders (e.g., ADHD, con-

duct disorder, and antisocial personality disorder)

are associated with substance use. Hyperactive/

impulsive symptoms may be particularly impor-

tant to the prediction of substance use initiation,

even when controlling for conduct disorder [44].

Substance use disorders are quite prevalent

among individuals with eating disorders as well.

In fact, about 17% of women with eating disorders
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also have a lifetime history of a substance

use disorder [45]. There appear to be many simi-

larities between these disorders, and clinical

evidence suggests that some patients may replace

disordered eating behaviors with substance misuse

and vice versa. Similarly, other “behavioral

addictions” such as sexual addiction [46] and

pathological gambling [47], show high rates of

comorbidity with substance use disorders, parti-

cularly in men.

When a patient presents with both mental illness

and a substance use disorder, an important step in

the diagnostic process is the attempt to determine

the sequence whereby the conditions developed.

For example, it is possible that themental illness led

to the development of the substance use disorder

(e.g., through attempts at self-medication), the sub-

stance use disorder led to the development of the

mental illness (e.g., mood disorder symptoms

may result from reaction to the consequences of

substance use), or the two disorders developed

independently [48]. In some cases, this process

may help to determine whether the individual

actually suffers from two (or more) distinct disor-

ders, or whether the mental illness symptoms can

be attributed to the substance use, particularly in

the case of polysubstance abuse/dependence, where

this may be particularly problematic.

28.5 CLINICAL COURSE

28.5.1 Natural course of substance
use disorders

Treatment of substance use disorders can be very

challenging, whether comorbid psychopathology is

present or not. Indeed, relapse is the rule, rather than

the exception among individuals with substance use

disorders. As demonstrated by Jellinek [49], the

general progression of the substance addict follows

a downward curve through a crucial phase during

which use increases, into a chronic usage phase. For

many, this progression includes deterioration with

regard to personal relationships, academic/occupa-

tional functioning, financial stability, and more.

Unfortunately, for those with an underlying or

comorbid psychological disturbance, the conse-

quences of substance use can be even more

devastating. After hitting “rock bottom,” the sub-

stance user generally must choose between

maintaining the status quo until death or honestly

admitting defeat, expressing a desire for help,

and beginning their recovery (which frequently

involves entering a treatment/rehabilitation pro-

gram). Indeed, research has consistently demon-

strated that untreated drug and alcohol use disor-

ders are associated with premature death [50,51].

These fatalities may occur due to accidents, illness,

or suicide. On the other hand, treatment entry

generally marks the beginning of the substance

addict’s progressive ascent to the maintenance of

stable sobriety and recovery.

28.5.2 Clinical course of treated
substance use disorders

Outcomes for individuals who undergo treatment

for substance use disorders can vary greatly, with

some achieving stable recovery and returning to

productivity, and others continuing a chronic cycle

of relapse to substance use across their lifespan.

Thus far, research has not identified specific patient

variables that are associated with treatment failure

or success. Rather, treatment retention has emerged

as the strongest predictor of outcome. On a related

note, the length of sustained abstinence the

patient achieves during treatment is associated with

improved post-treatment outcome. Those who

achieve longer periods of abstinence tend to display

shorter and less frequent relapse episodes [52].

Abstinence from other mind-altering substances

(e.g., alcohol) can be important as well, because

any substance use can lead to relapse to the drug of

choice or development of a new addiction [53].

Adjunctive services to improve marital and family

relationships, occupational functioning, housing

difficulties, social support, and psychological

well-being may also help to decrease the likelihood
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of relapse, because difficulties in these areas may

precipitate substance use. These interventions are

frequently included as part of a comprehensive

treatment program.Unfortunately,most individuals

drop out of treatment before discharge is recom-

mended, often within the first few days or sessions.

However, the likelihood that a patient will drop out

decreases over time. In addition, interventions to

improve patient motivation and readiness to change

may help to improve treatment retention and

decrease drop-out rates.

28.5.3 Role of alcohol and drugs in
the course of psychological
disturbance

Alcohol and other drugs can have a significant effect

on the course of mental illness and other psycholo-

gical disturbances. For example, substance addic-

tion may precipitate the onset of severe mental

illness (e.g., schizophrenia) among individuals with

a genetic vulnerability. Similarly, patients with

bipolar disorder may find that substance use triggers

more rapid cycling between manic and depressive

episodes. In some cases, this may result from

decreased compliance with mood stabilizing phar-

macotherapy while actively using substances.

Among individuals with depressive disorders, sub-

stance use (particularly alcohol and other depres-

sants) can exacerbate depressive symptoms. The

vegetative symptoms of depression (e.g., appetite

suppression, reduced libido, fatigue/lack of energy,

and sleep problems) are particularly sensitive to the

effects of substance use. In fact, alcohol dependence

frequently precedes the onset of depression in men.

In women, depression more frequently leads to

alcohol abuse/dependence [54]. Among eating

disorder patients, and particularly those with anor-

exia nervosa, substance use is associated with worse

treatment outcome. Patients who misuse drugs or

alcohol may also misuse diet pills or diuretics/

laxatives as well. Comorbid anorexia nervosa with

a substance use disorder strongly predicts the like-

lihood of a fatal outcome [55,56]. Anxiety disorders

can also be influenced by substance use disorders.

For example, substance use (especially stimulants)

and withdrawal can both lead to increased anxiety

symptoms. Whereas for some, substance use may

reflect an attempt to self-manage anxiety symptoms,

for others, drug or alcohol use may ultimately lead

to the identification of an underlying anxiety dis-

order [57]. Unfortunately, mood disorders, eating

disorders, and anxiety disorders are associated with

increased risk for suicide. Substance addiction

contributes an additional risk factor for suicidal

ideation, attempts, and completion [58,59] and

should be taken very seriously.

Among patients suffering from a personality

disorder or other focus of clinical attention, sub-

stance use may have a significant impact on the

development, treatment, and remission of pro-

blems. Patients with “cluster B” personality dis-

orders (e.g., Borderline, Narcissistic, Histrionic,

and Antisocial) are particularly likely to exhibit a

comorbid substance use disorder, and substance use

may exaggerate or exacerbate their personality

disorder symptoms. Relational problems (e.g., mar-

ital conflict, parent-child conflict, etc.) can also

be worsened by substance abuse or dependence.

And, as described previously, substance use may

interfere with recovery from traumatic experiences

such as history of child abuse. As suggested by

Miller [60], patients may attempt to self-medicate

with substances in order to avoid experiencing

the negative symptoms; however, this substance

use typically results in increased distress. Psychol-

ogists should be aware of this and work with the

patient to develop alternative methods of coping.

28.5.4 Biological and behavioral
mechanisms in the clinical course
of SUDs with comorbid
psychological disturbances

Drugs and alcohol have a substantial negative

impact on virtually every organ in the human body;

however, it can be argued that the brain is most

sensitive to the effects of these substances. Given

the well-established link between the brain and

behavior, it is obvious that substance abuse and

dependence would have behavioral consequen-

ces that influence the course of psychological
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disturbances. For example, substance use negatively

affects the functioningof the frontal lobe [61],which

is important for impulse control, decision making,

planning, and delay-of-gratification. These deficits

are associated with many psychological problems

including mood disorders, conduct disorders, eating

disorders, impulse control disorders, relational pro-

blems, academic/occupational difficulties, abusive

behavior, and soon.Thus, substanceuse can causeor

exacerbate these problems by contributing to func-

tional neurological deficits. And, because substance

use affects cognitive processes (i.e., thinking), it can

interfere with individuals’ ability to face their fears,

learn/use adaptive coping strategies, evaluate situa-

tions rationally, and effectively problem-solve. This

may cause everyday stressors to escalate out of

control and contribute to psychological distress,

particularly depressive and anxiety symptoms.

In addition, research has demonstrated that drugs

and alcohol have such reinforcing effects because

they use the same “reward system” in the brain as

natural reinforcers, but with a much stronger effect.

Thus, substance abuse and dependence reflect the

consequences of an acquired drive, which is similar

to and competes with natural drives for food, drink,

and sex [62]. Unfortunately, due to themagnitude of

reinforcement resulting from substance use, the

“competition” is relatively one-sided. Individuals

with substance use disorders have difficulty choos-

ing alternate activities when the opportunity for

substance use presents itself. In addition, previously

rewarding activities (e.g., eating palatable foods,

building relationships, successfully accomplishing

tasks at work/school, etc.) may seem less desirable

by comparison. This can contribute to the develop-

ment or exacerbation of eating disorders, sexual

disorders, marital problems/family conflict, aca-

demic/occupational failure, and other problems.

Given its association with behavioral reinforce-

ment, a person’s social context (e.g., family, peer

network, neighborhood contacts, religious/spiritual

community, work colleagues, therapeutic relation-

ship, treatment community, 12-step group, etc.) can

serve as both a risk factor and a protective factor

for substance use [63]. For example, positive

experiences using drugs with peers may contribute

to the initiation and escalation of substance use. It

may also provide an impetus for relapse. On the

other hand, concerns about negative evaluation

from friends, family, colleagues, and/or a religious/

spiritual community may be important to the pre-

vention of substance use disorders. Individuals

suffering from a substance use disorder may even-

tually enter treatment in order to salvage their

relationships with family, and the camaraderie and

support they experience during treatment (e.g., in

the therapeutic relationship, group therapy, or 12-

step meetings) is frequently noted as an important

factor in helping recovery. Enlisting the support of a

patient’s social networks may assist them in being

more successful in their recovery. As a result, the

psychologist may want to consider conducting

couples therapy or family sessions along with

individual therapy. Similarly, the psychologist may

consider referral to group therapy, special support

groups, and/or 12-step meetings.

28.6 PSYCHOLOGICAL TREATMENT OF ALCOHOL AND DRUG USE DISORDERS

For the last several decades, psychologists have

been centrally involved in the development of

assessment and treatment methods for patients with

substance use disorders, as well as the evaluation of

these methods [63]. Many case series, open trials,

and randomized controlled trials have been con-

ducted in order to evaluate the efficacy of various

interventions. Results have indicated that a number

of approaches have utility in the treatment of sub-

stance use disorders.

28.6.1 Early interventions for problematic
drug or alcohol use

As mentioned previously, screening and brief inter-

vention are important to the identification of pro-

blematic substance use, substance abuse, and sub-

stance dependence, and their treatment. However,

many practitioners express concern that they do

not have enough time with patients to address

these concerns. Compared to other healthcare
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professionals, psychologists are often afforded

more frequent contact (e.g., weekly therapy ses-

sions) of a longer duration (e.g., sessions typically

last 45–60 minutes) with their patients. As a result,

they are in a unique position to intervene with

patients who endorse concerning substance use

patterns. Several methods for early intervention

with these individuals have been developed and

have demonstrated efficacy.

28.6.1.1 Promoting self-change

Thoughmany patients with substance use disorders

need formal substance addiction treatment in order

to achieve abstinence and stable recovery, the vast

majority of individuals who have demonstrated

problematic substance use, but who do not meet

criteria for substance dependence, actually choose

to change their substance use behavior on their

own [64]. Self-change has been documented

among individuals recovering from problematic

drinking, smoking, and drug use, as well as other

addiction-like behaviors such as gambling, binge

eating, and so on. Thus, psychologists have oppor-

tunities to help encourage this progression to

“natural recovery” by promoting self-change. Psy-

chologists may use methods including psychoedu-

cation, examining substance use patterns during

therapy focused on another condition, and/or

through community-based public health interven-

tions. The goal of such interventions is to help raise

the salience of the issue to the patient by bringing

attention to it, providing information about the

negative effects of continued substance use, offer-

ing the patient a choice to change their behavior,

and assuring the patient that the psychologist is

available to support and assist them through this

change.

28.6.1.2 Motivational interviewing

Traditional approaches to substance addiction

treatment involve the psychologist assuming an

“expert” role, confronting the patient’s denial,

explicitly labeling the problem (e.g., “addiction”),

and responding to patient resistance with argumen-

tation and correction. Though this approach can be

effective with some patients, it is frequently experi-

enced as unpleasant and punitive, potentially con-

tributing to high rates of patient drop out from

substance addiction treatment programs. In order to

address this problem, Miller and Rollnick [65,66]

developed a new approach, which they termed

“motivational interviewing” (MI). Motivational

interviewing is a brief, patient-centered, directive

approach to substance addiction treatment. The

approach emphasizes personal choice and respon-

sibility on the part of the patient. Labeling of the

problem is not considered an important part of the

change process; rather, the clinician attempts to

meet the patient where they are with regard to the

stages of change. The focus is on helping the

patient to move from precontemplation/contempla-

tion to action/maintenance. In addition, the ther-

apeutic relationship is conceptualized as balanced

and collaborative; the patient is viewed as the

“expert” on his/her own experience. As a result,

the clinician works with the patient to elicit his or

her own personal reasons for change and helps the

patient to develop a change plan. Resistance is

conceptualized as an interpersonal process that is

influenced by the clinician’s behavior. The major

goals of motivational interviewing are to decrease

the patient’s ambivalence about the importance of

making a change in their substance use, support the

patient’s self-efficacy in making the change, and

assist the patient in developing reasonable goals to

increase the likelihood of success. Motivational

interviewing sessions are individually tailored to

the patient’s problem severity and readiness to

change. For example, the goal of motivational

interviewing for some patients might be to help

prepare them for more intensive treatment in a

specialized program. For others, motivational inter-

viewing sessions might focus on achieving and

maintaining abstinence. Motivational interviewing

interventions are generally brief and may range

from one 15-minute encounter to several full-

length sessions. Results of over 100 clinical trials

have demonstrated the efficacy of motivational

interviewing in helping people change their

behavior.
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28.6.1.3 12-Step facilitation

For many individuals who suffer from a substance

use disorder, participation in 12-step programs

(e.g.,AlcoholicsAnonymous,NarcoticsAnonymous)

is beneficial in helping them to achieve and main-

tain stable sobriety [67]. Research has demon-

strated that 12-step group participation is well

accepted and beneficial for individuals with dual

diagnosis as well [68]. Unfortunately, some indi-

viduals with substance use disorders are hesitant to

participate in 12-step programs due to pre-existing

attitudes or beliefs, anxiety, embarrassment, or

other reasons. As a result, psychologists can have

a positive influence on patients with substance use

disorders by providing psychoeducation about 12-

step programs and encouraging the patient to parti-

cipate. This intervention, described as “12-step

facilitation” [69] has emerged as a useful psycho-

logical intervention for individuals with substance

use disorders. Psychologists who provide 12-step

facilitation meet with the patient on a weekly basis

(typically for 12 weeks) and focus on three “core

topics” as well as some elective topics. The primary

foci include: (1) introducing the patient to the 12-

step philosophy, (2) working with the patient to

complete the first three steps, and (3) encouraging

the patient to become actively involved in a 12-step

program such as Alcoholics Anonymous, Narcotics

Anonymous, or Double Trouble in Recovery (for

dual diagnosis patients). Patients are encouraged to

attendmeetings, connectwith other groupmembers,

and identify a sponsor. Throughout 12-step facilita-

tion therapy, the clinician may assign the patient

readings from 12-step publications.

28.6.1.4 Contingency management

For some, initiation of abstinence can be particularly

difficult. However, certain interventions, such as

voucher-based reinforcement therapy (VBRT),

can be particularly helpful at this crucial point [70].

VBRT is a contingency management intervention in

which the substance user earns rewards for absti-

nence. Typically, abstinence is verified by urine

screening (or sometimes breathalyzer screening

for alcohol use). Upon provision of a substance-

negative sample, the patient is given a voucher with

preset value that can be used to “purchase” desired

items and prizes. Most VBRT interventions use an

escalating value schedule, in which the patient

receives increasingly larger rewards for consecutive

substance-negative samples. In addition, provisionof

a substance-positive sample generally results in a

reset of thevouchers to the entry-level value. Patients

can generally earn the right to resume their previous

value level after submitting a predetermined number

of consecutive negative samples. VBRT has demon-

strated efficacy in helping individuals achieve absti-

nence from cocaine and other stimulants, opioids,

marijuana, tobacco, and alcohol. In addition, it has

been effective in increasing patient’s compliance

with medications to limit substance use, such as

disulfiram [70].

28.6.2 Psychological interventions for
substance use disorders

Psychological interventions represent an important

component of substance addiction treatment. Sub-

stance use disorders are chronic disorders with both

physiological and behavioral components. Treat-

ment of such a condition involves changing deeply-

embedded behaviors and requires a great deal of

effort. As a result, development of positive skills to

cope with challenges and stressors is crucial. In

addition, many individuals with substance use dis-

orders have damaged relationships due to their

substance use. They may require assistance in the

reparation of these relationships and development

of goals for future interpersonal interactions. Thus,

psychosocial treatments are generally designed to

help the patient understand the nature of addiction,

achieve sobriety, improve functioning across life-

style domains, repair relationships, and return to a

productive lifestyle. Finally, prevention of relapse is

an important task, as this is a very common concern

among this population. Patients should be prepared

for the challenges they will face in maintaining a

sober lifestyle, and they should be taught ways to

resume recovery in the event of a relapse to sub-

stance use.
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28.6.2.1 Cognitive behavioral therapy

In most treatment programs, cognitive behavioral

therapy (CBT) serves as the foundation for psycho-

social intervention with substance use disorder

patients. This approach may combine psychoedu-

cation, functional analysis, skill building, environ-

mental modification and contingency management,

examination of dysfunctional thinking, coping

skills training, and other techniques. Efforts at

psychoeducation may include in-session teaching,

bibliotherapy, and/or attendance at specialized

lectures, programs, or support groups. Next, the

psychologist and patient will likely complete a

comprehensive evaluation of factors contributing

to the patient’s substance use (e.g., dysfunctional

beliefs, environmental triggers, lack of confidence,

and internal and external reinforcers). After doing

so, the psychologist can engage the patient in more

adaptive thinking, work to address barriers to sobri-

ety, teach alternative coping strategies, and assist

the patient in identifying and eliciting social sup-

port. For some patients, group CBT may be bene-

ficial in confronting denial, providing the patients

with opportunities to share success stories and

strategies, allowing patients to learn from other’s

experiences, and helping patients to develop a

support network.

28.6.2.2 Marital/family therapy

Substance use by one family member can have a

profound negative effect on other members of the

family. Relationships are damaged, trust is broken,

family resources may be strained, and structure is

frequently replaced by chaos. These problems can

lead to the development of psychological distur-

bance among spouses, parents, and children of the

addict. As a result, marital and/or family therapy

can be a useful component of care. Research has

repeatedly demonstrated the efficacy of this

approach in improving treatment retention and

helping individuals to attain the recovery life-

style [71]. When the family is involved, there is

generally a higher level of commitment to treatment

participation and support of the patient in learning

to manage their substance use disorder. Marital

therapy often focuses on improving communication

between the individuals, restoring trust, teaching

the spouse how to support the patient in his/her

recovery, and helping the spouse to work through

feelings of anger, guilt, anxiety, and depression

related to the current situation. Family therapy is

particularly helpful when children are involved and

affected by the individual’s substance use. Children

are likely to experience emotional distress due to

increased family conflict and chaos when either a

parent or sibling is misusing substances. In addi-

tion, the patient may feel isolated and ostracized

from the family. Given that social support can

be so important to the outcome of treatment for

substance use disorders, family therapy provides a

structured setting in which family members can

express their support and learn ways to cope with

difficult situations and assist the patient’s efforts at

recovery.

28.6.2.3 Relapse prevention

Finally, given that relapse is the rule, rather than the

exception, for substance use disorder patients,

efforts to decrease the likelihood and frequency of

relapse comprise a crucial part of the psychological

intervention. Marlatt and Gordon [72] developed a

model termed “relapse prevention” to help patients

prepare for the recovery lifestyle. This model

includes an assessment of both immediate determi-

nants and covert antecedents that contribute to

relapse [73]. For example, the clinician provides

psychoeducation regarding relapse (i.e., abstinence

violation) and explains that one slip does not equal

complete failure, as such feelings of guilt may be

associated with resumed substance use. Slips are

generally referred to as a “lapse” rather than a

“relapse” to highlight the fact that such an event

does not signal a complete return to the devastating

situation that the patient likely experienced before

first attempting sobriety. Similarly, the clinician

works to support the patient’s feelings of self-

efficacy related to refusing substance use andmain-

taining sobriety. They work together to review

which situations are associated with a high risk for
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substance use and ways to avoid or minimize

exposure to these situations. Next, the clinician

teaches coping skills to use in place of substance

use, and helps the patients to adjust expectancies

regarding life without their substance of choice. In

relapse prevention, the clinician alsoworkswith the

patient regarding ways to manage urges and crav-

ings to use. Research has repeatedly supported the

use of relapse prevention techniques in helping

individuals to maintain recovery.

28.6.3 Management of psychological
disturbance in patients with SUDs

When treating individuals in psychological prac-

tice, clinicians should consider the following five

suggestions offered by Nace and Tinsley [48] for

clinicians treating patients with a dual diagnosis.

Firstly, be sure to screen all patients for dual diag-

nosis, as this is a common concern for individuals

seeking treatment. Secondly, be aware that, even if

the two seem related, both the substance use dis-

order and psychological disturbance represent dis-

tinct conditions that will require specialized treat-

ment. Symptoms of one condition should not be

excused as secondary to the other condition.

Thirdly, allow flexibility in the treatment plan in

order to address themore severe condition first. The

goal should be to minimize risk to the patient while

maximizing the likelihood of treatment retention

and success. Fourthly, remember that relapse is

likely to occur. Most patients are better served by

responding with empathy and encouraging open

communication, rather than exhibiting a critical or

punitive response. Finally, psychologists should

encourage patientswith a dual diagnosis to continue

regular appointments with their psychiatrist if they

are taking psychotropic medications. This may be

particularly important in the case of a relapse, as

maintaining psychiatric stability is crucial to the

reestablishment of sobriety.

28.7 CONCLUSIONS

Substance use disorders (SUDs) can cause devastat-

ing consequences and are very common among

patients seen in psychology practice. Comorbidity

of psychological disturbance with substance use

disorders is extremely high in some populations and

among individuals with certain psychiatric condi-

tions. However, many patients with substance use

disorders go undiagnosed and are not offered appro-

priate intervention. Inclusion of screening instru-

ments for substance use disorders in the general

intake assessment process may help psychologists

to identify individuals who would benefit from sub-

stance use disorder treatment. In addition, assess-

ment for substance misuse should be repeated

throughout the course of treatment, as patients may

be less likely to deny substance use once they have

established rapport with the clinician. It is note-

worthy that substance use disorders are treatable.

Both psychosocial and pharmacological interven-

tions have demonstrated efficacy in helping indivi-

duals achieve sobriety, maintain a recovery lifestyle,

and return to adaptive functioning and productivity.
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29.1 INTRODUCTION

Ms Addy is a 42 year old mother of three whom

you’ve been seeing for several months for new onset

hypertension. She has no obvious risk factors and no

family history of the disease, nor has she responded

very well to the medication you’ve prescribed. She

has a stressful professional job and shemissed her last

appointment with you. Today she comes in crying,

complaining of headaches, depression, anxiety,

insomnia, and problems with her husband. She tells

you that she is up against a deadline at work and is

also having difficulties with her boss. She would like

something for sleep and maybe for anxiety and

depression as well. What she doesn’t say is that she

is drinking herself to sleep every night and has been

for more than a year.

Women are different from men. Research has

begun to take this into account, butmuchmorework

is needed, especially with addicted women. In an

excellent review [1], Zilberman et al. point out the

documented differences in screening, physiological

effects of substances, medical consequences,

psychiatric comorbidity, craving, family issues, and

developmental perspectives. Covington [2,3] has

outlined characteristics of “gender responsive

treatment.” Addicted women who are pregnant

present special challenges [4].

A woman generally thinks and views her

problems in emotional and relational terms. She

presents for help accordingly. She is much more

likely to come to youwith complaints of depression,

insomnia, and/or life stresses than to say she has

a problem with drugs or alcohol. Some of this

relates to the denial inherent to the addictive

disorders but it’s also a function of the way she

sees the world. She will tend to think that her

relationship problems cause the drinking, for exam-

ple, and that the solution is to work on the relation-

ship. She may continue to believe this long after the

addiction has taken on a life of its own.

Addicted women present to primary treatment

centers less often than men and tend to access

healthcare systems through family doctors, inter-

nists, obstetricians and gynecologists, psychiatrists,

or therapists [5]. Screening and intervention in

these settings thus becomes especially important.

You may be her only chance at early diagnosis and

treatment.
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29.2 PREVALENCE OF ADDICTIVE DISORDERS IN WOMEN

The history of the American woman and addiction,

with links to social inequality and dependence on

men (including their doctors) has been well sum-

marized [6]. Early studies of addiction involved

only men. Recognizing the gap and concerned

about the rapidly increasing number of AIDS cases

in women, the National Institute on Drug Abuse

(NIDA) sponsored a conference in 1994 to present

findings, issues, and challenges regarding women

with addictive disorder. Summaries and discussions

from this meeting were published in 1998 [7].

Greenfield [8] has pointed out the gender bias

still present in research on alcohol dependence

in the early 1990s. Male populations were used,

with findings generalized to both genders, though

women are more sensitive to alcohol, have faster

onset of medical morbidity and have greater mor-

tality associated with accidents and violence which

are alcohol related [9].

Greenfield’s [10] review of the English language

literature from 1975 to 2005 found that 90% of

the studies investigating gender differences in

substance addiction treatment outcomes were pub-

lished since 1990 and 40% of those were published

since the year 2000. Only 11.8% of these studies

were randomized clinical trials.

Throughout history, society has held women to

a double standard with regard to alcohol and

drug use, which has been more socially acceptable

for men. Woman’s role in society dictated these

standards [11], and women who drink or use drugs

have traditionally been more stigmatized. Until

recently, women used less alcohol and illicit

drugs than men. This relative epidemiological

“advantage” is disappearing [12].

Prescription drugs are another story. During the

nineteenth century, women were prescribed addic-

tive drugs, particularly opium, for a variety of

ailments. By the end of the century, the majority

of opium and morphine addicts in the United States

were women [13]. This socially acceptable pattern

of prescription drug use continued through the

twentieth century with amphetamines and seda-

tives [14]. Women remain more likely than men

to be prescribed medications with addiction

liability, including sedatives, stimulants, and

opioids [15].

The so-called “gender gap” is closing, as more

and more girls and women are using and becoming

addicted to alcohol and drugs relative to men. In the

2006 National Survey on Drug Use and Health

(NSDUH) [16], 45.2% of females aged 12 and over

reported current use of alcohol (defined as any use

in the past thirty days) compared to 57.0% of men

(Figure 29.1). However, current alcohol use among

youths between the ages of 12 and 17 is nearly

identical: 17.0% for females and 16.3% for males.

For women between the ages of 18 and 25, 57.9%

reported current alcohol use, compared to 65.9% of

men the same age (Figure 29.2).

Figure 29.1 Current substance use: age 12 and over (Compiled by Dr Sledge from NSDUH data in Ref. [16].)
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Females over age 12 were less likely to report

current illicit drug use than males: 6.2% of women

comparedto10.5%ofmen.Currentmarijuanausewas

about half that ofmen (4.1 vs. 8.1%). Rates of current

use of stimulants (0.5%),MDMA(0.2%), oxycodone

(0.1%), and LSD (0.1%) were virtually identical.

As with alcohol use, the rates of illicit drug use in

girls and boys aged 12–17 is very similar: 6.4% for

girls and 6.8% for boys. Women over age 12

reported current nonmedical use of prescription

drugs at 2.5%; 3.2% of men in this age group were

current users. For adolescents, though, the rate of

current nonmedical use of prescription drugs was

3.5% for girls and 3.1% for boys [16].

Current use of tobacco was reported by 23.3% of

women over age 12 compared to 36.4% of men.

Among adolescents, however, current tobacco use

is nearly the same for girls (10.7%) as for boys

(10.0%) [16].Womenhave been getting lung cancer

and other diseases from smoking cigarettes at

increasing rates as we see the end result of coming

“a long way, baby.”

Among pregnant women, 11.8% reported current

alcohol use, 2.9% reported binge alcohol use, and

0.7% reported heavy alcohol use. These rates were

much lower than nonpregnant women in the same

age group (53.0, 23.6, and 5.4%, respectively).

Binge drinking has decreased significantly in preg-

nant women compared to data from recent years.

4% of pregnant women reported current illicit drug

use compared to 10.0% in the same age group of

nonpregnant women [16].

The rate of drug use during pregnancy has been

constant in recent years: 16.5% of pregnant women

reported current cigarette use compared to 29.5%of

nonpregnant women in the same age group. Though

older pregnant women were less likely to smoke

cigarettes than a matched sample of nonpregnant

women, pregnant adolescents smoked at higher

rates than their nonpregnant peers [16].

The overall rate of substance addiction or depen-

dence in women is about half that of men. In 2006,

NSDUH data [16] indicated that 6.3% of women

received a diagnosis of substance addiction or

dependence in the previous year compared to

12.3% of men. For the age group 12–17, however,

the rate of substance addiction or dependence was

8.1% for females and 8.0% for males (Figure 29.3).

For this younger cohort, the gender gap is closed.

Remember!

Current teenaged girls and boys have the same

rate of Substance Use Disorder!

29.3 ROLE OF ALCOHOL AND DRUGS IN THE DISEASES OF WOMEN

You screenedMsAddy and determined that shewas

drinking excessively. You talked to her about it

(intervened), set a goal for reducing her drinking

and referred her and her husband for couples’

Figure 29.2 Current substance use: ages 12 17 (Compiled by Dr Sledge from NSDUH data in Ref. [16].)
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therapy. She looks much better at her next visit and

reports that she was able to stick with the drinking

goals you and she had set. Her blood pressure is

normal.

There are physical (sexual) differences between

men and women which affect the development of

addiction and its health toll. There are also social

and environmental (gender) differences which

strongly influence the woman’s response to inter-

vention and treatment [2].

Alcohol has been studied more than any other

substance both in women and in men. Women start

drinking later than men, start drinking addictively

later than men and drink quantitatively less than

men. However, women progress to serious alcohol-

related problems faster and go into treatment

sooner, a phenomenon first named telescoping by

Piazza et al., in 1989 [17] and later replicated in

Project MATCH [18] and by others [19,20].

Women have a lower percentage of body water.

Alcohol is thus less diluted in women than in men

and is transported to the organs (all of them) at

a higher concentration. Alcohol is first pass meta-

bolized in the gastric mucosa via alcohol dehydro-

genase. Women have less of this enzyme, so more

pure ethanol circulates in the system before getting

to the liver. Alcohol dehydrogenase decreases in

anyone with alcohol dependence but in alcohol-

dependent women it virtually disappears, so much

of the alcohol an alcohol-dependent woman con-

sumes is absorbed from the gastrointestinal mucosa

as ethanol. These differences, in addition to hormo-

nal influences, estrogen in particular, may

account for the telescoping effects of alcohol in

women [21,22].

Remember!

Women Get Sicker Quicker!

“Telescoping” is the process by which the effect

of excessive alcohol is magnified in women

compared to men. Despite consumption of

lower quantities of alcohol, medical conse-

quences in women are more severe and occur

earlier in the course of the addictive disorder.

In both men and women, failure to recognize the

presence of addictive disorder can result in progres-

sion of the disease and further damage to mind and

body [23]. End-stage alcoholism looks similar in

men and women, but telescoping sets the clock

ticking for women and makes early diagnosis and

intervention even more imperative [24].

HIV and AIDS, other sexually transmitted

diseases, domestic violence, and every common

psychiatric disorder with the exception of Antiso-

cial Personality Disorder are all strongly comorbid

with addictive disorders in women [25–28].

Psychiatric comorbidity is addressed elsewhere

in this book, but for women, psychiatric disorders

more often precede substance use disorder (oppo-

site for men). This is especially true for Major

DepressiveDisorder and appears to relate to distinct

Figure 29.3 Substance addiction or dependence in previous year (Compiled by Dr Sledge from NSDUH data in Ref. [16].)
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genetic and environmental risk factors across gen-

ders [1,29]. Among depressed alcoholics, depres-

sion tends to be more severe in women, whereas

alcoholism is more severe in men. Treating the

comorbid psychiatric condition is crucial for recov-

ery in either gender, and the presence of addictive

disease hampers recovery from any psychiatric

condition.

In a prospective study using a clinical sample of

men and women with alcohol dependence, Green-

field et al. [30] found remarkably little difference

by gender in response to inpatient treatment. They

hypothesized that perhaps alcohol exerts its most

gender specific effects in physiological responses

to alcohol (greater vulnerability for women), onset

of adverse medical consequences (faster for

women), and barriers to treatment (more for

women), so that by the time women actually get

to inpatient treatment, the gender differences are

not so marked.

29.4 MORBIDITY FROM ALCOHOL AND DRUGS, INCLUDING GENDER SPECIFICITY

Progression from the casual use of alcohol anddrugs

to dependence is accelerated inwomen compared to

men. Women move from first use to dependence on

cocaine, heroin, and marijuana more rapidly than

men and their risk of cocaine-induced cognitive

impairment and strokes is greater [31].

Women are more vulnerable to alcohol-related

cognitive impairments and liver disease, which

occur after a woman drinks less for a shorter time

than her male counterpart. The prevalence of

alcohol-related medical problems seems to be simi-

lar between women and men but problems occur

sooner for women, especially fatty liver, hyperten-

sion, malnutrition, and gastrointestinal hemor-

rhage [32]. Even correcting for blood alcohol levels,

women progress to cirrhosismuchmore rapidly and

the risk of progression continues despite absti-

nence [33]. Estrogen may be a factor in the

increased susceptibility of women to alcoholic liver

disease [34].

The incidence of alcoholic cardiomyopathy is

higher for women at any given dose of alcohol. The

risk of hemorrhagic stroke is increased in women

who consume over two drinks per day [33].

Breast cancer is more frequent in alcoholic

women, with an estimated 9% increased risk for

each 10-gram (standard drink¼ 14 grams) increase

inalcoholconsumptionup to total intakeof60grams

per day [33]. Even in middle-aged and elderly

women who consume one drink per day, the risk

compared to nondrinkers is 30% higher [35].

Remember!

Addicted Women Have Greater Health Risks!

Olderwomenmay be evenmorevulnerable to the

effects of alcohol and drugs. Heavy drinking in

this population correlates with increased risk of

osteoporosis, impaired activities of daily living,

and poorer psychosocial functioning. Older

women who drink heavily (perhaps unknown to

their doctors) may be prescribed sedatives or pain

medication which can further increase their risk of

substance-related morbidity [24].

The tendency forwomenwith addictive disorders

to drink or use drugs in response to loss and crisis

may be magnified in the older population because

loss is so common in this phase of life. The increas-

ing use and abuse of prescription narcotics by the

older woman is of particular concern. Her cognitive

impairment and traumatic injuries may be assumed

to be age-related when they are actually caused by

a treatable addictive disorder.

29.5 MORTALITY FROM ALCOHOL AND DRUGS, INCLUDING GENDER SPECIFICITY

Gender specific mortality data for women are lim-

ited, but over the past three decades in England

alcohol-related death rates for women have almost

doubled and death by alcoholic cirrhosis in women
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has increased eightfold. Death rates for women

aged 25–44 have tripled and substance misuse is

a very strong predictor for completed suicide [36].

A Swedish study showed risk of death increased

fivefold in alcohol-addictedwomen and threefold in

addicted men [37]. In the United Kingdom in

2000–2002, 8% of all maternal deaths up to one

year from delivery were caused by substance

misuse [38].

Remember!

Substance misuse, especially of alcohol, may be

more deadly in women.

29.6 APPROACH TO THE DIAGNOSIS OF ADDICTION IN WOMEN

The stereotypical alcoholic is male, middle-aged,

and derelict. Anyone who doesn’t fit this profile is

less likely to be diagnosed [39], which means that

women, in whom the disease progresses more

rapidly, are frequently not diagnosed until later in

the disease.

If there were a female stereotype for addiction, it

would likely be a young woman – single, no kids,

sexually promiscuous, HIV positive, living on

welfare or on the street. However, women of all

ages, from all walks of life, and at all education

levels develop addictive disorders. Women are

nearly 50% more likely than men to be prescribed

drugs of addiction and the largest substance addic-

tion problem in older women is the addiction of

prescription drugs [1]. Women seek medical care

more readily than men but are less likely to be

screened for or identified as having addictive

disorder and are under-represented in alcohol treat-

ment services [5,40].

Remember!

Don’t Assume! Screen Everyone!

Addiction Is An Equal Opportunity Disease!

To reduce misery, morbidity, and mortality,

intervention must be early. To intervene early,

diagnosis must be early. To diagnose early, every-

one must be screened. To screen everyone, there

must be both the knowledge and the willingness to

use it. In women, this life saving process depends

almost entirely on primary care physicians,

obstetricians and gynecologists, psychiatrists, and

therapists.

Choose a screening method you will use. In busy

practices, this is best incorporated into your usual

health information gathering format and delegated

to your staff. They can be trained to notify youwhen

someone shows a positive result, just as they do

when blood pressure is elevated. Screen everyone,

and repeat the screen yearly.

Multiple randomized controlled trials have sub-

stantiated the benefit of screening patients in the

primary care setting, not only for alcohol addiction

and dependence, but also for levels of alcohol use

which increase health risks [41]. This is called “at-

risk” drinking. Questions about frequency and

amounts of substances used should be asked after

initial screening to avoid increasing defensiveness

and decreasing the reliability of your screen. Addic-

tion is not a disease of how much or how many, but

a disease of loss of control and continued use

despite adverse consequences.

Because women experience complications of

alcohol use at lower consumption, alcohol screen-

ing tests are less sensitive in women [42], and lower

cut-off scores are generally required. An excellent

review of screening tools by Bradley and associ-

ates [43] includes three questionnaires effective in

women: CAGE, TWEAK, and AUDIT.

CAGE performs adequately in AfricanAmerican

populations but is less sensitive for detecting alco-

hol addiction or dependence in Caucasian women.

AUDITandTWEAKare sensitive inAfricanAmer-

icanwomen, but since bothCAGEandAUDITmiss

41–62% of alcohol use disorders in Caucasian

women, TWEAK is preferred as an overall screen

for women.

Each of these instruments may be used to screen

for drug use with equal efficacy.
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Basic information, from a thorough history and

physical, can alert you to more subtle clues that a

woman’s presenting problem may at least partly be

related to substance use [33,44,45] (Table 29.1). For

example, a history of sexual assault inwomen in one

general population study increased the risk for

a lifetime diagnosis of addiction by a factor of

3.5–4 [46].

Early laboratory abnormalities discussed else-

where may herald addictive disorder and are not

known to be different in men and women. Although

this has been little-studied [47], we have observed

that alcohol-dependent women admitted for treat-

ment frequently have an elevated TSH, commonly

in conjunction with a low-normal free T4, and

opioid-dependent women may have a low thyroid-

stimulating hormone (TSH). These correct with

abstinence.

29.7 ASSESSMENT OF THE ROLE OF DRUGS AND ALCOHOL IN DISEASES OF WOMEN

Women tend to use drugs and alcohol for different

reasons than men and have different patterns of use,

different needs in recovery and different triggers for

relapse. For example, men report misusing drugs

and alcohol for the sensation whereas women do it

to increase confidence, decrease tension, and/or

lose weight [47]. Much more work is needed to

elucidate these factors and incorporate knowledge

gained into treatment given.

Though less prevalent than in men, addictive

disease is prevalent in women and the gap is nar-

rowing [48]. Women get every psychiatric disorder

except Antisocial Personality Disorder more often

than men, are beaten, raped, and abused (in all

walks of life) more often than men and more often

turn to drugs and alcohol to relieve the associated

negative affect. Women more often than men turn

to drugs in response to social pressure to be thin

(Table 29.2).

Psychological trauma and eating disorders carry

particularly strong associations for women. Treat-

ment centers without psychiatric staffing often main-

tain that the traumawill be addressed after the addic-

tion is stabilized. Unfortunately, the addiction often

cannotbeadequatelyaddressedinthefirstplaceunless

thetrauma(andanyotherpsychiatricdiagnosis)isalso

managed, because many women addicts react to

Table 29.1 Historical clues to possible substance use issues

in women

Anxiety Family history of addiction

Depression Psychological abuse/trauma

Insomnia Physical or sexual abuse

Gastrointestinal

complaints

Past history of addictive

disorder

Gynecological complaints Smoking cigarettes

Severe premenstrual

syndrome

Family problems

Sexual dysfunction Job/school problems

Psychological

abuse/trauma

Legal problems

Compiled by Dr Gross from Refs. [33,44 46].

Table 29.2 Issues in addicted women compared to men

Screened Less often

Diagnosed Less often

Treated Less often

Social consequences More severe

Medical consequences Earlier and more

severe

Researched Less thoroughly

Response to treatment At least as good if

completed

Likelihood of leaving

treatment early

Greater

Barriers to treatment Greater

Family support for treatment Less

Use and relapse triggers Loss and crisis

Psychiatric comorbidity Greater

Domestic violence Greater

Trauma/abuse More likely

Living with an addict More likely

Specific treatment

resources available

Less

Prevalence of addictive disorder Less but equalizing

Seek specialized addiction

treatment

Less often

Seek help at primary care level More often

Source Note: This tablewas compiled by Dr. Gross as a summary of

data referenced throughout this chapter.
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trauma triggers by turning or returning to drug or

alcohol use. This results in women leaving treatment

prematurely, a well-known risk factor for relapse.

Personality disorders, especially Borderline

Personality Disorder, share many characteristics

with active addictive disorder. The diagnosis of

Borderline Personality Disorder is sometimes over-

used in women and should be reviewed periodically

throughout the patient’s clinical course, since a

woman in solid recovery often thinks, feels, and

behaves very differently.

Women are using andmisusing drugs and alcohol

atever-increasingratesrelativetomen.Doctorshave

been prescribing addictive medication more often

for women than men in this country for 200 years,

startingwith laudanumand alcohol in the early days

and continuing into the present with benzodiaze-

pinesandpainpills.Womenmovefromcasual use to

dependence faster and are more vulnerable to phy-

sical, emotional and social consequences of addic-

tion.Womenare less likely thanmen tobediagnosed

and treated and more likely to be prescribed con-

trolled substances. In addition to untold misery for

women and their families, we are looking at a public

health disaster in the making.

However, women do seek general medical care

more than men, and this represents an opportunity.

Doctors can learn the skills and information neces-

sary to screen and intervene early and thus prevent

progression. Careful prescription practices can be

developed and taught to prevent inappropriate pre-

scribing and diversion, and funding for research on

both addictive disorders and women’s health issues

has been increasing.

29.8 TREATMENT OF DISEASES IN ADDICTED WOMEN

When you treat addicted women, the relationship

you develop with her is paramount. The stigma that

exists for all people with the disease of addiction is

magnified for women, especially if there are chil-

dren involved. Women of color, lesbian women,

incarcerated women, and women in different cul-

tures face similar, but magnified, challenges [2].

Women think and assess problems relationally, tend

to be self-critical, and often have been abused or

mistreated by men, which may lead to lack of trust

and thus lack of openness. The entire recovery

concept of powerlessness and surrender is particu-

larly difficult for awomanwho has beenvictimized,

as havemostwomenwith addictions. Shemust trust

you before she will confide in you.

We offer the R-E-S-P-E-C-T model as a mnemo-

nic for important issues in treating women, espe-

cially women with addictive disorder (Table 29.3).

Childhood sexual abuse is common in women

with addiction and women with childhood sexual

abuse have a substantially increased risk for a wide

range of psychopathology. The association is espe-

cially strong for bulimia, alcohol dependence, and

drug dependence [49]. Pay particular attention to

asking about drugs and alcohol in any woman with

past or present history of trauma or abuse [50].

She may still be in the abusive relationship,

which she may or may not reveal to you right away.

Don’t take it personally. A woman who has been

abused usually has trouble trusting anyone. This is

an injury caused by the trauma and not a reflection

on you. Care andmindfulness with personal bound-

aries and physical touch are important. Ask the

questions about drinking, drug use, and trauma up

front, and she may come back later and tell you the

whole story once she trusts you.

Women with untreated addictive disorders

sometimes fail to protect themselves and are re-

traumatized, increasing the risk of relapse. The use

Table 29.3 R E S P E C T: Important issues in treating

women

R Relationship Build it and gain her trust.

E Emotions Listen and validate her feelings.

S Sanctuary Make your physical space inviting.

P Psychiatry Assess and address any issues.

E Empathy Enter her world and see her reality.

C Connections Find out who’s in her life to

help or hinder.

T Trauma Ask about abuse, loss, violence,

and trauma.

Mnemonic was developed by Dr Gross.
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of substances mitigates the affective storms and

flashbacks of Post-traumatic Stress Disorder, and

these symptoms may surge forth once the patient is

clean and sober. She often doesn’t have the

resources to cope if the trauma hasn’t been treated,

which increases the risk of relapse. The use of

substances then increases the risk of re-victimiza-

tion, creating a vicious cycle.

Women with substance use disorders who have

been labeled as treatment failures frequently have

untreated psychiatric disorders and and/or psycho-

logical trauma which account for the so-called

“failure.” Simultaneous, integrated treatment of

trauma and other psychiatric issues in women

improves retention and recovery rates [50].

Depressed patients cannotmake full use of addic-

tion treatment or enter into full recovery because

their cognitions and energy are impaired. Trauma-

tized patientsmay be too fearful to open up.Women

with eating disorders frequently report escalation of

symptoms in recovery. Addiction treatment pro-

gramsmay not screen for eating disorder and eating

disorder programs may not screen for addiction,

despite frequent co-occurrence in women. The

connection between these disorders is usually easily

acknowledged by patients but remains controver-

sial in some treatment circles.

Treat depressive disorders and other psychiatric

issues aggressively. Do not wait for abstinence,

since depression in addicted women usually pre-

cedes addiction and impedes recovery. Psychother-

apy is often needed, sometimes for extended per-

iods, to address cognitive distortions and teach new,

healthier coping skills.Womenwith alcoholism and

cocaine addiction are more likely than men to be

living with an addicted significant other [51,52]. A

good family therapist may help support her recov-

ery efforts.

Be extremely careful when prescribing con-

trolled substances in women with addictive dis-

orders. Only prescribe when there is no alternative

and set up office procedures to track refills and

promptly address any patterns that might indicate

addiction.

Womenwith the disease of addiction face terrible

odds. Rates of psychological trauma for addicted

women are 75–95%. There is much interpersonal

difficulty and little social support [53]. Drug

addicted women are more likely than drug addicted

men to report psychiatric symptoms and suicide

attempts, to live in an unsafe place, to have a history

of physical abuse, and to report serious conflicts

with the people in their lives.

Covington [2] has enumerated challenges for

women with addiction. Women addicts are shamed

and stigmatized more severely than men with the

same disease. Women addicts have higher rates of

physical and sexual abuse than men addicts or than

nonaddicted women. There are relational issues –

fear of losing children or a partner, for instance.

Somewomen have to have a partner’s permission to

get treated. Treatment issues include lack of ser-

vices for women, lack of understanding of women’s

needs in treatment in what services do exist, long

waiting lists, and lack of child care resources.

Broader social issues include lack of financial

resources, lack of clean and sober housing, and

poorly coordinated services.

The woman in your office today may face all of

these problems. You may be the only person she

ever turns to for help and today may be the only day

she tries. If not you, who? If not now, when?

29.9 INTERVENTION AND REFERRAL FOR WOMENWITH THE DISEASE OF ADDICTION

Remember!

Women with addiction are more likely to seek

help from family doctors, internists, thera-

pists and psychiatrists than from any specia-

list or specialty treatment program.

Despite having more severe alcohol-related

symptoms than men, women tend to seek treatment

from less specialized sources – for example, family

doctors, internists, obstetricians/gynecologists,

therapists, or psychiatrists [5,29].

Unfortunately, most primary care physicians

neither want nor like to treat patients with
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addictions, nor have they been taught the skills to do

so. The averagemedical school provides an average

curriculum of only 12 hours on this deadly and

highly prevalent disorder of body and brain. The

average primary care physician doesn’t consider

addiction a disorder and/or doesn’t consider it

treatable [54].

So awomanwith addictive disorder ismost likely

to show up for help where she may be less likely to

get it. Up to half of patients admitted to general

hospitals have an addictive disorder. Up to 75% of

those admitted to general psychiatric units are

addicted [54]. The question is not whether you will

treat women with addictive disorders. The only

question is how well and with what level of aware-

ness you will do so.

You do not have to be an addiction specialist to be

effective. Screening and brief intervention at the

primary care level is effective for patients with

addictive disorders, perhaps even more so for

women thanmen [55]. Brief interventions can bring

about significant, lasting decreases in at-risk drink-

ing in people who are not alcohol dependent [56],

thus potentially preventing full-blown substance

dependence.

Not knowing that your patient is using and/or

misusing substances can have dire ramifica-

tions [23]. Because of telescoping, women with

alcohol use disorders are at particular risk. Screen-

ing is only the first step toward more in-depth

evaluation of drinking and drug use, exploration

of adverse consequences of substance use, and

assessment of motivation to change.

We have been in private practice (psychiatry,

family medicine, and internal medicine) and we

understand what primary care physicians are up

against in today’s managed care world. In this real

world where addicted women will seek help from

you despite the pressures and constraints of med-

icine today, you need a system that is efficient and

streamlined.

TheNational InstituteonAlcoholAbuseandAlco-

holism (NIAAA) has put together an excellent set of

integrated tools [57,58] for bothmenandwomen.We

recommend that you set up your office procedures to

include them. They are comprehensive, carefully

designed, user-friendly and free (Table 29.4).

The NIAAAguide [57] and the pocket guide [58]

are available online and provide a simplified pro-

cess for screening, diagnosis, and brief intervention

for both at-risk drinking and alcohol addiction

and dependence. The tools are easy to use within

personalized charting and information systems. The

flow chart format allows you to add questions about

the use of other drugs so that you can screen and

intervene for both at the same time.

Remember!

Choose a screening method.

Make it part of your practice routine.

Screen everyone.

Educate everyone.

Assess and diagnose anyone with a positive

screen.

Advise and assist those who need it.

Follow up routinely.

Health risk increases for women who drink more

than three drinks in a day and for women who drink

more than seven drinks in a week [59]. Using the

NIAAA system [58], a woman who drinks four or

more standard drinks in a day one or more times in

a year would be considered an at-risk drinker. By

Table 29.4 Resources available free online

. Tutorial on the use of the tools, with case studies

. Training materials

. CME for screening and brief intervention

. Downloadable screening instruments

. Preformatted progress notes and templates for patient

charts
. Information on evidence based use of medications for

alcoholism
. Medication management support templates
. Patient education information in English and Spanish
. Information about what constitutes a standard drink
. Recommended drinking limits for different patient groups

Source: www.niaaa.nih.gov/guide.
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comparison, a man is considered an at-risk drinker

if he drinks fiveormore standard drinks in a day, one

or more times in a year.

Educate your women patients (and men over age

65) to stay within maximum drinking limits of no

more than three drinks in a day and no more than

seven drinks in a week. Advise abstinence for

women who are pregnant or trying to become

pregnant. Recommend lower limits or abstinence

for anyone on medications that could interact with

alcohol and those who have a medical problem that

could be worsened by alcohol. Talking routinely

and nonjudgmentally about these matters sends the

message of concern and sets the stage for your

patients to come to you later even if they do not

open up right away.

Continuedmaladaptive use despite consequences

but without signs of physical dependence indicates

substance addiction. Signs of withdrawal, toler-

ance, and inability to stop indicate dependence,

and you will need to assess for risk of withdrawal

and possible need for detoxification. Because they

do not depend on amounts consumed, these basic

diagnostic assessments for substance addiction

and dependence are not substantially different in

women.

Women respond to medications for alcohol use

disorders. Naltrexone may be somewhat less effec-

tive in women, though the response is better (as in

men) when there is a lead-in period of abstinence.

Updated information is available in the NIAAA

guide [57].

Alcoholics Anonymous, Narcotics Anonymous

and other 12-step programs are not treatment per se,

so they are sometimes referred to as “mutual help

groups.” The meetings are organized, attended, and

led by peoplewho have the disease of addiction, not

by professional therapists. Each group may have

a different feel. Recommend that your patient

attend several different groups to find one that

suits her.

Your staff can call the Alcoholics Anonymous

number in the blue pages of your local telephone

book and get a list of meetings, some of which

may be women-only. Ask if anyone is willing to be

a contact. Helping others is part of 12-step work,

and sometimes you can find someone to talk to

your patient on the phone or help her get to a

meeting.

Alcoholics Anonymous was originally devel-

oped by and for men. Some elements, particularly

those involving the issue of powerlessness and

surrender, are difficult for women, especially the

many who have been abused. However, many

women have had success in these groups and

they remain important for anyone with the disease

of addiction. Covington’s book, “A Woman’s

Way through the 12 Steps,” can be very

helpful [60].

Your emotional tone matters greatly in the treat-

ment of addicted women. Be caring. Be direct.

Don’t judge. Acknowledge that change is hard, link

your concerns about her drinking and/or drug use to

her medical problems, and let her know you can and

want to help her. Keep the lines of communication

open.

Patients who have more severe disease or do not

respond to your interventions may need more spe-

cialized treatment. Addiction services are provided

at many levels, from office-based outpatient treat-

ment to inpatient or long-term residential care.

Referral to specialized gender-specific treatment

may improve outcomes [59].

Keep a list of local resources in your office, and

update it regularly. Hospital social workers usually

have lists of addiction treatment facilities, some of

which may provide free evaluation services. The

help of an Addiction Medicine specialist can be

invaluable. You may be able to enlist the help of

an “interventionist,” who specializes in helping

families and businesses get patients into treatment.

Some interventionists provide monitoring services

after treatment, which improves outcomes.

When you refer to specialized treatment, con-

tinue your concerned, nonjudgmental stance. As

with any chronic disease, treatment of addiction

must continue and the patient must be compliant to

achieve and sustain recovery. Longer addiction

treatment and successful treatment completion are

associated with positive outcomes in both men and

women [61]. With women, this is more likely to

occur in an atmosphere of nonjudgmental concern

in which the whole picture of her needs and life

situation is considered.
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A survey in the late 1980s [62] found little

evidence that women needed to be treated sepa-

rately but then, as now, much of the research was

done entirely with men and the results then extra-

polated to women. An expert panel in 1999 [63]

reported serious gaps in research, services, access,

and outcomes in the treatment of alcoholism in

women, and the problem is even more profound

for addiction to other drugs, since alcohol remains

far more studied.

There is mounting evidence that treatment which

addresses certain specific gender-related issues is

better tolerated, more often completed, and more

effective in the long run than the “one size fits all”

approach, which is still prevalent even in programs

in which men and women are treated sepa-

rately [10,64–67]. Treatment involving strong

confrontation may worsen depression and shame

in already stigmatized women and women with

trauma histories may decompensate or leave treat-

ment prematurely. Women in mixed gender groups

may fall into caretaking roles with men. Models

for “gender-responsive” treatment have been set

forth [2] but are not yet widely available, especially

in the public sector where the need is very great.

Women are more likely than men to face barriers

to accessing substance addiction treatment and are

less likely to enter specialized treatment.When they

do,when they complete treatment, andwhen gender

differences are reported in mixed gender studies,

they may have slightly better outcomes than men.

Somewomenwill not enter mixed gender programs

and further health services research has been

recommended [68]. It is not clear whether older

research findings still apply to women today due to

rapid social, demographic, and epidemiological

changes.

Women may be reluctant to seek treatment,

especially in mixed gender facilities, because of

lack of money and family support, increased social

stigma compared to men, history of sexual or

physical abuse or assault, living with a significant

other who uses or is addicted, living with an addict

who is abusive, tendency to attribute substance use

to depression or anxiety and seek help for

that [69–71]. Women may leave treatment prema-

turely for the same reasons.

Green has reviewed much of the literature on

gender differences in treatment services [40].

Women may leave treatment prematurely more

often than men but when they complete treatment

their recovery rates are at least as good. Women

suffer greater psychiatric comorbidity, which

tends to predict a poorer prognosis. There is some

evidence that providing child care may greatly

improve treatment completion rates for women but

programs that do so are rare [50,72].

Appropriate, affordable treatment resources are

in short supply for everyone, but the data suggest

that over the lifetime, women with substance use

disorders are less likely thanmen to enter treatment.

In 1990 among people with alcohol-related pro-

blems, almost four times as many men (8.3%) as

women (2%) reported ever seeking help [73].

Women with substance use disorders perceive

women-only treatment groups to be safer and more

comfortable for them [67]. Differences in risk

factors, presenting problems, co-occurring disor-

ders, medical consequences, and reasons for

relapse may not be adequately addressed in

mixed-gender settings. Differences in interactive

styles may negatively affect women in mixed-gen-

der groups [10].

Relapse prevention and better outcomes have

been linked to accepting addiction as a disease (thus

decreasing denial, ambivalence, and stigma),

learning gender-specific triggers and strategies for

coping, strengthening attachment to treatment (and

attachments in general), and increasing social

support [74–76].

Covington has described the needs of addicted

women in treatment [2]. Thesewomen need a sense

of sanctuary in a safe, respectful environment that is

not shaming or harsh. Gender must be acknowl-

edged as important and the addicted woman needs

to learn to view herself and her problemswithin this

social context. Healthy relationship skills must be

taught, modeled, and promoted. Integrated, com-

prehensive services must be available to address

substance addiction, trauma, and mental health

issues. Socioeconomic issues should be acknowl-

edged and help provided to improve and to access

appropriate community services, many of which do

not exist yet and need to be developed.
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Addiction is a chronic disease just like the many

others you already treat. By definition, “chronic”

means care over the long haul, rather than cure.

The addicted women may require many “doses”

of time and connection with you before she trusts

you enough to take your advice. However, we have

seen many patients come to treatment and achieve

life saving remission because a caring doctor

gently addressed the issue over and over. Success-

ful treatment of addiction is as frequent and

happens the same way as with any other chronic

illness [77].

Even if the addictedwoman in your office doesn’t

respond at first, maintain the connection and keep

trying. Say this a lot: “You can do it. Iwill help you.”

She will remember and she may come to you one

day for help she refuses at first. You can save her life

and change for the better the lives of all who depend

on her.
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30.1 INTRODUCTION

In the past decade, attention deficit hyperactivity

disorder (ADHD)has received unprecedented inter-

est from themedia, the public, aswell as themedical

community. The diagnostic criteria of ADHD has

broadened considerably since the American Psy-

chiatric Association defined “attention deficit dis-

order” and “attention deficit disorder with

hyperactivity” in the 1980s, and currently ADHD

is one of the most prevalent mental health disorders

affecting children and adolescents in North

America [1,2]. Approximately 2–7% of children

and adolescents in the United States are estimated

tohaveADHD,with anannual cost ofmore than$50

billion in treatment and management [3,4]. With

increased diagnosis of ADHD and the increased

recognition of the importance of ADHD treatment

among the child population, the United States wit-

nessedasharpincreaseintheproductionofstimulant

medication (methylphenidate (MPH) and ampheta-

mine (AMP)). Annual rates of stimulant production

rose740%from1991 to2000,withmethylphenidate

now being themost common behavioralmedication

prescribed to children in both the United States and

Australia [5,6].

Despite the tremendous increase in patient popu-

lation and public attention, the research on ADHD

is still in its early stages, and controversy and

speculation surrounding ADHD remains rampant.

Critics question the effectiveness of drug therapy in

treating conduct and behavioral issues, while some
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Internet websites and alternative religions doubt

that ADHD is an actual disorder despite robust

scientific evidence [7]. One issue that has received

considerable amount of interest in recent years

from both the public and the medical community

is the relationship between children with ADHD

and the risk for substance addiction later in life [8].

Several researches have addressed this issue, yet

the debate and fears regarding ADHD and its

treatment have not ceased. In this chapter, our

current knowledge of the epidemiology, diagnosis,

etiology, and treatment of ADHD is reviewed, as

well as the relationships between ADHD and

comorbidities of oppositional defiant disorder

(ODD), conduct disorder (CD), mood and learning

disorders, and their relationship to substance use

disorder (SUD). Also discussed are the role of

alcohol and illicit drugs in the ADHD population

and current gaps in our knowledge of managing

ADHD. In addition, we will also examine the

impact of current ADHD treatment on SUD among

children and adolescents with ADHD.

30.2 BACKGROUND ON ADHD

Attention deficit hyperactivity disorder (ADHD)

represents a significant impairment in an

individual’s ability to inhibit behaviors that are

seen as unsafe, impair learning, or are perceived

as socially inappropriate. Such behaviors include

disruptiveness, excessive activity, impulsiveness,

and inattention. If not managed properly, ADHD

can result in adverse outcomes such as severe

disruptions in familial and social relationships

(e.g., parents, teachers, peers, and siblings), aca-

demic problems during school years, as well as

delinquency, substance addiction, and poor money

management in adolescence and adulthood [9,10].

There is no biomedical test for ADHD, nor is

there a vaccine that will prevent it. Diagnosis is

based solely on “the presence of ‘developmentally

inappropriate’ levels of attention, concentration,

activity, distractibility and impulsivity” as observed

and described by the child’s parents, teachers,

social workers, and by the physician [5]. Since

many typical young children demonstrate these

behaviors at developmentally appropriate times,

caution must be used when diagnosing ADHD in

preschool children (five years and younger). Deter-

mining the prevalence of ADHD is not an easy task,

since the figure varies depending on the diagnostic

criteria used, the population studied (i.e., size and

selection of sample), and the number of sources

required to make the diagnosis [11,12]. Despite

these challenges, ADHD is the most common

neurobehavioral health condition among school-

aged children today [12]. In the first national sample

for ADHD prevalence, the National Survey of

Children’s Health (NSCH) estimated that approxi-

mately 4.4 million children aged 4–17 years were

reported to have a history of ADHD diagnosis.

Males were 2.5 times more likely to receive ADHD

diagnosis compared to females and approximately

half of children in the United States with reported

ADHD diagnoses were being treated with medica-

tion at the time of the survey [13].

ADHD diagnosis is most frequently made

between 6 and 12 years of age. Behavioral symp-

toms of ADHD are often identified at school, and

the highest prevalence of diagnosis occurs at 9–12

years of age. The child in question is brought in for

clinical evaluation due to variety of behavioral

symptoms, such as being too distracted, being too

talkative, acting younger than their chorological

age (i.e., described as “immature” by parents and

teachers), and history of repeating a grade [14].

Other common behavioral problems seen in chil-

dren with ADHD include resistance to environmen-

tal reinforcement, little sense of physical safety,

aggressive behaviors, oppositional attitude to the

environment, poor social skills, and low self-

esteem [15]. In addition, recent research has

demonstrated that a large number of children with

ADHDhave challenging behaviors in the preschool

years. However, only a small portion of preschool

children with ADHD receives treatment. One study

estimates that only 19% of children with preschool-

onset behavior disorder receive service [16]. Com-

mon barriers in receiving treatment include missed
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diagnosis and parents’ belief that symptoms of

ADHD would lessen or disappear over time [17].

Not all diagnosed children require medications,

and symptoms such as hyperactivity and impul-

siveness may decrease with age. However, several

studies have shown that inattention and symptoms

of learning problems (specific reading, math, and

writing disorders), as well as other behavioral

disorders associated with ADHD (e.g., anxiety,

ODD, and depression) either do not change or

actually increase with age. Overall, the progression

of ADHD is consistent with life-long chronic

neurobehavioral disorders and requires multimodal

management strategies that need a framework

similar to biopsychosocial techniques used for

obesity, asthma, and epilepsy. Approximately

65% of children diagnosed with ADHD continue

to have partial symptoms beyond the age 25 years

[18,19].

Although there is no single test to diagnose

ADHD, guidelines and criteria on the diagnosis are

provided by the Diagnostic and Statistical Manual

of Mental Disorders, Fourth Edition (DSM-

IV) [20]. TheDSM-IVoffers an operational descrip-

tion of 18 behavioral symptoms encompassed

by the ADHD diagnosis. These symptoms cluster

into three areas – problemswith: (1) inattention, (2)

hyperactivity, and/or (3) impulsivity.

For children between the ages of 6 and 12,

inattention is described by behaviors like “having

difficulty sustaining attention” or “not being atten-

tive to details and/or making careless mistakes”,

“appearing not to listen to instruction”, or “failing to

finish tasks.” Hyperactivity is a physical state

noticeable by movement and over-activity. It

includes behaviors like “fidgeting”, “unable to stay

seated”, “inappropriate running and/or climbing”.

These children are often described as always “on

the go,” or “acting as if driven by a motor.” Impul-

sivity is the tendency to act on impulse rather than

thought or considering the consequences of their

action. Children or adolescents who are overly

impulsive tend often demonstrate behaviors like

“blurting answers before questions are finished”,

“having difficultywaiting turns,” or “interrupting or

intruding on others.” A complete description of the

behaviors that are problematic for children with

the diagnosis ofADHDcanbe found in theDSM-IV

diagnostic manual.

Based on the DSM-IV criteria, ADHD can be

divided into the following major subtypes: predo-

minately inattentive type, predominately impul-

sive/hyperactive type, and the combined type (inat-

tention þ hyperactivity/impulsivity). Of these, the

combined type is most common and individuals

with this subtype have “more co-occurring psychia-

tric and substance use disorders and are the most

impaired of all” [8]. The child in question needs to

exhibit at least six or more of the behaviors des-

ignated by DSM-IV in order to be considered

the ADHD diagnosis. In addition, these symptoms

(1) need to have been present for at least sixmonths,

(2) need to have started before seven years of age,

(3) need to cause significant impairment in two or

more settings (such as in both classroom and at

home as opposed to exhibiting these behaviors

only in school), (4) should not be results of another

mental disorder, such as anxiety, adjustment dis-

order, or post-traumatic stress disorder (PTSD), and

(5) must result in significant impairment in social,

academic, or occupational function [12,20]. It is

important to note, however, that a thorough medical

and behavioral history and examination needs to be

undertaken to eliminate other possibilities, such as

age-appropriate high activity, thyroid disorders, hear-

ing loss or vision problem, sleep disorders, sudden

change in the child’s life (e.g., parents’ divorce, death

of family member), severe neglect or trauma, pre-

sence of learning disabilities, or under-stimulation

(e.g., children with high IQs). In addition, there are

several disorders that have ADHD as a comorbidity.

These includeTourette syndrome (TS), developmen-

tal coordination disorders (DCD), prematurity,

seizure disorders, and fetal alcohol syndrome.

30.2.1 Comorbidity and ADHD

To ensure optimal treatment response and outcome,

it is important to keep in mind that there are several

comorbidities ofADHD that can either be present at

the time of the diagnosis or develop in later stages of

life. These are illustrated in Table 30.1. Approxi-

mately two-thirds (64%) of school-aged children
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diagnosed with ADHD have comorbid conditions,

with oppositional defiant disorder (ODD) present in

21%, anxiety in 10%, anxiety and ODD in12%,

conduct disorder (CD) in 7%, tic disorder in

10%, and mood disorder (including depression,

dysthymia, and bipolar disorder) in 4% [21].

Children with ADHD also have increased rates of

developmental delays, developmental coordination

disorder, and language disorder compared to their

non-ADHD counterparts [17]. A classical study

conducted by Hechtman and colleagues demon-

strated that children with ADHD are at increased

risk for long-term adverse social consequences in

adolescence and early adulthood and that the

disorder continues in a large number of individuals

diagnosed in children [22]. Similarly, follow-up

studies of the ADHD population have shown that

people with ADHD are more likely to drop out of

school (32–40%), not complete college (5–10%),

have few or no friends (50–70%), under-perform

at work (70–80%), engage in antisocial activities

(40–50%), experience teen pregnancy (40%),

have sexually transmitted diseases (16%), have

multiple car accidents, and experience depression

(20–30%) and personality disorders (18–25%) [7].

Addiction and substance misuse in relationship to

ADHD and its comorbidities are examined later in

this chapter.

Of various psychiatric comorbidities in ADHD,

oppositional defiant disorder (ODD) is the most

common [26]. In the pastODDwas considered to be

a precursor to CD. However, recent evidence sug-

gests that the presence of ODD poorly predicts the

development of CD, although the majority of indi-

viduals with CD have ODD [27]. ODD commonly

refers to behaviors of defiance and aggressiveness

that are done to protest demands and disrupt struc-

tured settings. Children with ODD will often talk

back to authority figures, refuse to take responsi-

bility for their actions, are noncompliant to rules

and regulations, get easily annoyed and angry,

refuse to compromise, and blame others for their

behavior. It has also been reported that childrenwith

ADHD and ODD have higher rates of unintentional

injury [17]. CD is a severe disruptive behavioral

disorderwith bullying, threatening others, initiating

physical fights, physical cruelty to humans

and animals, destroying other’s property, stealing,

setting fires, running away from home, and using

weapons (baseball bat, gun, knife, broken bottle,

etc.). Children and adolescents with ADHD andCD

fare much more poorly in adulthood compared to

those with ADHD and ODD or ADHD alone. The

combination of ADHD and CD results in higher

rates of delinquency, illegal behavior, and substance

addiction [26,28,29]. In addition to increased risk of

severe accidents, drug addiction, and serious crim-

inal activities, individuals with CD as comorbidity

to their pre-existingADHDoften develop antisocial

personality disorder (ASPD) as adults and face

adverse outcomes in education, social life, and

work life [30].

Mood disorders, especially depression, can be

frequently found in children and adolescents with

ADHD. Irritability, moodiness, and emotional

immaturity are some common characteristics of the

ADHD population with mood disorders, which in

turn lead to difficulties managing disappointment

and frustration effectively [29]. Usually the mood

disorders are not the result ofADHD itself (e.g., low

self-esteem due to poor academic performance or

poor social life), but they co-exist with ADHD and

may have different causal pathways. Unlike ODD

and CD, which declare themselves by easily

observed challenging behaviors, mood disorders

(e.g., depression and anxiety) reflect internal feel-

ings which may be harder to detect than conduct

problems [31].

Both learning problems and specific learning

disabilities (e.g., dyslexia, dyscalculia, dysgraphia,

nonverbal learning disability, auditory and visual

processing disorders) are also one of many comor-

bidities affecting children and adolescents with

ADHD. If not addressed properly, these disorders

can have serious consequences on a child’s school

life, education, self-esteem, and employment

[10,26,32,33]. Learning disabilities are seen as

neuropsychological disorders that present signifi-

cant difficulties in academic achievement and higher

order applied cortical functioning [26]. Learning

disorders are a measurable difference between

different cognitive processes that are critical in

learningnew information. Somechildrenwith above

average intelligence may have learning disorders
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and do quite well if given necessary guidelines and

management to deal with their impairment. Learn-

ing disability, however, is applied when the learning

disorder interferes with attaining success at school

and impacts on academic achievement (i.e., passing

to the next grade). It is difficult to determine if

learning problems among the ADHD population is

a byproduct of ADHD (or vice versa), or if learning

problems occurs separately from attention deficit

hyperactivity disorder. However, there is increasing

evidence which suggests children with ADHD,

compared to their non-ADHD peers, have higher

rates of learning disorders and cognitive impair-

ments that impact on executive functioning, com-

plex language, perceptional and social skills, mem-

ory, and information processing [10]. A child with

such cognitive inefficiencies in the classroom will

experience frustration, boredom, depression, and

wide gaps between core intelligence and academic

achievement.

Although there are thosewho believe that ADHD

lessens in severity over time, many children diag-

nosed with ADHD continue to exhibit symptoms

that impact on school, home, and community life

throughout their adolescent years, in addition to

experiencing challenging social behaviors [10].

They often struggle in high school subjects where

demand for prolonged attention, patience, attention

to detail, organization, and long-term planning are

essential to academic success. Adolescents with

ADHD face frequent detention, repeating a grade,

failing in class, and in severe cases they might be

suspended or expelled from school due to lack

of attendance, poor academic achievement, or

aggressive behavior. Without proper treatment and

management, teens with ADHD are likely to not

complete all the requirements for a high school

degree. Normal teenage stressors such as identity

crisis, peer acceptance, and dating can also pose

significant challenges and jeapordize social and

emotional well-being in adolescents with ADHD.

In this regard, the majority of teens with ADHD

might be considered “unreliable” or “irresponsible”

by adults and will be given less opportunities to

perform “adult tasks,” such as babysitting, driving,

and working part-time jobs [10,34].

30.2.2 Diagnostic limitations

There are several diagnostic limitations to ADHD.

Due to the fact that ADHD is a profile of behaviors,

diagnosis of this disorder is largely based on obser-

vation and clinical history. These can be highly

subjective, depending on what teachers, parents,

and caregivers consider “easily distracted,” “talks

excessively,” or “careless.” At the same time, tem-

perament or individual differences in children are

hard to assess and what appears to be symptoms of

ADHD can be difficult to distinguish from normal

behavior [35].

The fact that DSM-IV is based on a field trial also

creates problems in terms of diagnostics. While

DSM-IV has a more empirical value than its pre-

decessor DSM-III, the majority of 500 children

from multiple clinical sites used in the field study

were of European American background. There-

fore, cliniciansmay have tomake adjustmentswhen

diagnosing children of non-European descent [36].

Two features of the DSM-IV guideline creates

diagnostic confusion: (1) by lacking clear criteria

for symptoms and by grouping various behaviors

under one label, diagnostic specificity is reduced; (2)

the DSM-IV recognizes as many diagnoses as symp-

toms permit. The requirement that some symptoms

appear before the age of seven years may not be

reasonable for inattentive symptoms, which may

manifest only in the context of academic demands.

It is also worth pointing out that while DSM-IV can

be useful inADHDdiagnosis in children, someof the

symptoms are not developmentally appropriate for

adults (such as “inappropriate running/climbing” or

“difficulty waiting turn”) and, therefore, DSM-IV is

less effective in diagnosing an adult ADHD [37].

In addition,DSM-IVmakes no distinction among

various ADHD comorbidities, regardless of the

differences in their severity. There is no special

category for severe comorbidities like CD, which

requires special attention and different prevention

and intervention management than that of other

comorbidities such as anxiety and depression.How-

ever, under DSM-IV no such distinction is made,

and all comorbidities are categorized under the

same umbrella.
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30.3 ADHD AND ADDICTION

In recent years there has been rising concerns

regarding the susceptibility of substance use dis-

orders (SUD), alcohol use disorders (AUD), and

nicotine dependence disorder among the ADHD

population. This fear was fueled in part by the

methylphenidate and amphetamine stimulant med-

ication used to treat ADHD. Both chemicals have

overlapping structure with street drugs such as

speed and cocaine [5,38–40]. Although prescribed

stimulantmedications improve focus, attention, and

learning ability of children with ADHD, and in

current doses and formulation have very little pos-

sibility of addiction, parents and the public “often

worry that giving their child stimulant medication

hyperactivity will set him up to be a drug abuser

later in life” [5,32,39]. The link between stimulant

medication and SUD in the ADHD population will

be examined later in this section. But first, the

relationship between SUD and ADHD itself is

evaluated.

Both legal (e.g., tobacco, alcohol) and illegal (e.g.,

cannabis, cocaine, heroin, methamphetamine) sub-

stance use have been positively linked to psychiatric

morbidity, including ADHD [26]. Several studies

have observed that ADHD is over-represented in the

adolescent SUD population [41]. Children with

ADHD have higher rates of SUD in adolescence

and adulthood, engage in risky behaviors (illicit

drug, alcohol, and tobacco use) at an earlier age,

and have a two-year earlier onset of SUD compared

to their non-ADHD peers [10,26,42]. Adolescents

and adults with ADHD are also more likely to

experience relapse of substance misuse compared

to their non-ADHD counterparts who are suffering

from drug misuse [43]. Retrospective studies also

suggest that there is a high prevalence of ADHD

among adolescents and adults with SUD; up to 50%

of adolescents and 25% of adults with SUD have

been found to have ADHD [44–49]. Persistence of

ADHD symptoms in adolescence has also been

linked to higher risk of alcohol use [50].

One explanation as to why children and ado-

lescents with ADHD engage in risky behaviors

and are more prone to SUD in adulthood than

their peers without ADHD can be found, in part,

by the very nature of the disorder. Impulsivity,

or lack of impulse control, makes the ADHD

population vulnerable to illicit drugs, alcohol,

and tobacco use because they are likely to

engage in risky behaviors whenever the opportu-

nity presents itself without contemplating the

consequences [10].

Lack of academic success and nonrewarding

social life in school can also facilitate drug and

alcohol use among children and adolescents with

ADHD. Poor academic performance has been

linked to “marginal peer affiliation,” which in turn

can providemore opportunities for drug and alcohol

use [51].

The fact that many people with ADHD exhibit

thrill-seeking activities can be one additional

reason behind the high rate of SUD among the

ADHD population. Children and adolescents with

ADHD crave excitement and novel stimulation

more than their non-ADHD peers. Children with

undiagnosed ADHD usually gratify this desire

through causing disruption in class, picking fights

with siblings or classmates, and constantly taking

physical risks (e.g., performing dangerous tricks

without adult supervision or permission). This

behavior, if ADHD is not properly diagnosed and

treated, continues throughout adolescence and

young adulthood with added risk of engaging in

recreational drugs, tobacco, alcohol, and unpro-

tected sex. Thrill-seeking behaviors among ADHD

population have more to do with trying to avoid

boredom and under-stimulation than resulting from

inattention [33].

Substance use among the ADHD population can

also be attributed to “self-medication,”. People

with undiagnosed ADHD or those who are not

receiving treatment might turn to legal (e.g.,

tobacco, alcohol) as well as illegal (e.g., cocaine,

marijuana) substances in order to subdue their

symptoms of anxiety, restlessness, hyperactivity,

depression, and low self-esteem. Cocaine, for
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example, will have similar effects to that of Ritalin

(such as increased level of focus and clarity of

thought) when taken by people with ADHD. To

those with undiagnosed ADHD, cocaine can be

seen as an effective, but short-term cure to alleviate

the painful symptoms of ADHD. Marijuana and

alcohol can also serve as short-term calming

agents that reduce anxiety although, in the long

run, continual use will actually increase levels of

depression and anxiety [33].

Externalizing behavioral characteristics that are

included in a range of psychiatric diagnoses

increase the risk for substance use disorders. In the

diagnosis of ADHD, the lack of control is captured

primarily by the hyperactive/impulsive symptoms

in the DSM-IV. Other psychiatric conditions that

include high levels of impulsivity are conduct dis-

order (CD), oppositional defiant disorder (ODD),

and adult antisocial personality disorder. Both anti-

social personality disorder and conduct disorder

play a well defined and important role in the devel-

opment of SUD and addiction among children and

adolescents diagnosed with ADHD. Diagnosis of

conduct disorder alone in childhood has been

strongly linked to substance and alcohol addic-

tion in adolescent and adulthood [27,28]. In addi-

tion, children with ADHD and subsequent CD

suffer a more severe clinical course and earlier

onset of more intense antisocial behaviors than

might be expected with ADHD alone. In a long-

itudinal study of 165 offspring of families with a

positive history of alcohol use disorder, Schuckit

and colleagues found that among children who

developed ADHD without the presence of CD,

none developed SUD in adulthood [52]. Surpris-

ingly, in those children who developed CD in

childhood, they experienced an 18-fold higher

risk for a SUD diagnosis over the next 20 years

[53–55]. Among 1500 twin siblings followed in

the Minnesota Twin Family Study, the appearance

of CD between the ages of 11 and 14 was the most

powerful predictor of substance use disorders

(cannabis, alcohol, and illicit drugs) by 18 years

of age [56]. To better understand the relative

contributions of ADHD and CD on substance

use disorders, Elkins and colleagues reported the

magnitude of influence of a CD diagnosis

between 11 and 14 years of age on the later

development of an alcohol use disorder was

nearly six times the odds associated with having

an ADHD diagnosis by 11 years of age. Finally,

they found that – categorical diagnoses aside – the

hyperactive and impulsive symptoms of the

ADHD diagnosis better predicted the adolescent

substance initiation over the next four years and

substance use disorder outcome at 18 years of

age, after controlling for conduct disorder, than

the inattentive symptoms of the ADHD diagnosis.

It is worth mentioning that the high rate of

addiction and substance use among the ADHD

population usually occurs in countries where CD

is seen as a comorbidity toADHDand not a separate

disorder. For example, in the DSM-IV used in the

United States a child can have both ADHD and CD.

In Britain, however, where the International Clas-

sification of Diseases (ICD-10) is used, a child can

either be diagnosedwithADHDorCDalone.Aswe

have examined above, the correlation between CD

and addiction is significantly high, but in countries

where CD is not considered as a comorbidity of

ADHD, the addiction among ADHD population is

lower than that of the United States [57].

30.3.1 Ritalin, ADHD, and addiction
manifestation

One of the most debated subjects pertaining to

ADHD and addiction has been the use of psychos-

timulants in treating attention deficit hyperactivity

disorder [5,26,32,38–40].

Recent studies, however, discredit this belief. In

fact, it has been suggested that childrenwithADHD

treated with psychostimulants have lower levels of

substance use compared to other ADHD children

not treated with stimulants [38]. Similarly, sub-

stance misuse of alcohol and marijuana is more

common among adolescents with untreated

ADHD [26,29]. Also, there is no evidence indicat-

ing that methylphenidate and amphetamine pro-

duce feelings of “euphoria,” feelings of being

“high,” or induce tolerance [29]. Unlike other illicit

“street drugs,” psychostimulants are highly regu-

lated and taken in specific doses at a time during the
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day under the supervision of caregivers and parents.

The fact that these drugs are administered and

approved by authority figures reduces the “thrill”

of misusing it. Also, oral ingestion of psychosti-

mulants has shown to release dopamine at a slower

rate compared to intravenous or intranasal intake.

While psychostimulants are recommended for

treatment of ADHD children and adolescents with-

out SUD, caution is required when treating adoles-

cents who are already involved with substances.

This is due to the potential risk of misuse by the

adolescent’s non-ADHD peers. Several nonpsy-

chostimulant drugs (such as Buproprion and Ato-

moxetine) have been shown to be safe and effective

in treating adolescent and adult ADHD populations

with SUD [58]. However, ongoing investigations

examining how to best manage untreated ADHD in

the setting of substance addiction are required. Also

needed are studies that explore the impact of early

comprehensive interventions for children with

ADHD on long-term health, mental health, and

SUD.

30.4 TREATING ADDICTION IN ADHD

Untreated ADHD poses a higher risk for substance

addiction than ADHD that is appropriately mana-

ged. It has been suggested that the risk for SUD

declines dramatically for adolescents with ADHD

who are being treated for the disorder [59,60]. In

this regard, stimulant medications like amoxetine

and bupropion have been tried for those adolescents

with substance addiction and under-treated ADHD.

Also, ADHD children with conduct disorder have a

greater risk for substance addiction compared to

children with ADHD alone. These findings illus-

trate the complexity of addiction within the context

of ADHD. However, these results are preliminary

and further research is required, especially among

adolescents with ADHD, CD, and SUD, on best

multimodal practices.

30.5 CONCLUSIONS

Although knowledge of ADHD has expanded dra-

matically in the past two decades, basic and clinical

research is still in its infancy. It can be said with

complete confidence that ADHD is a chronic dis-

order which often is accompanied by one or more

comorbidities and, if not treated and managed

properly, can have a devastating impact, not only

on physical and mental health but also, most nota-

bly, in the areas of higher education attainment,

employment, and relationship successes. In addi-

tion, individuals with CD and ADHD are especially

vulnerable to SUD and addiction. However, both

ADHD and its comorbidities can bemanaged effec-

tively with combinations of psychostimulant drugs,

behavioral therapy, educational and vocational

accommodation, and ongoing counseling. While

out knowledge of ADHD and its comorbidities is

far from complete, several options have proven

effective in treating individuals with this disorder

and keeping its disruptive impact to aminimum. For

obvious reasons, long-term follow-up study of the

ADHD population from diagnosis in preschool to

adulthood is exceedingly rare. The current chal-

lenge is to ensure that diverse populations of chil-

dren with ADHD have access to interventions that

optimize health, learning, and social competencies.

This strategy will also secure the protective factors

that lesson vulnerability to substance addiction.
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31.1 DEMOGRAPHICS OF AGING

Most physicians and healthcare providers are aware

that the United States population is aging. Not only

are more Americans reaching the age of 65 years,

but more are reaching into the “oldest” old category

of 85 years and above. In 2006, the number of

persons aged 65 years or older was 37.3 million.

They represent approximately 12.4% of the popu-

lation, or approximately one in eight Americans.

This percentage has tripled since 1900 and the

number has increased 12-fold. By 2030 they will

represent 20% of the population. Compared to

1900, the number of elderly persons 75–84 years

of age is 17 times larger and the number of persons

85 years of age and older is 43 times larger. Because

of the “Baby Boom” generation (those born at the

end of World War II, usually considered 1946),

the number of persons 65 years of age and older will

increase by 15% between 2000 and 2010, and by

36% between 2010 and 2020.

Given this growth in the number of older patients,

it is not surprising that there will too few geriatri-

cians to care for all of the elderly. All physicians,

almost regardless of specialty, will be seeing

increasing numbers of elderly patients and will

need to be familiar with geriatric issues, including

issues around alcohol and other substance addic-

tions. This chapter will help healthcare providers

of all medical and surgical specialties care for their

older patients who may be using alcohol or illicit

drugs, or misusing prescription drugs. Throughout

this chapter, “elderly” or “older” will refer to

patients 65 years of age or older unless otherwise

designated.While this is often the age used to define

“elderly” due to Medicare benefits, researchers

have not always consistently used this cut-off,

making reviews of the literature somewhat challen-

ging. Therefore, throughout this chapter it is noted

whenever different age minimums were used.

31.2 OVERVIEW: IDENTIFYING ADDICTIVE DISORDERS IN THE ELDERLY

For a multitude of reasons that will be discussed,

it can be very difficult to identify problem drinking

or drug use in older patients. First and foremost,

it should be understood that there may be a
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predisposition to the adverse affects of alcohol or

drugs as patients age. While there is no clinically

significant decline in liver function with normal

aging, there is a decrease in muscle mass and total

body water. This, combined with an increase in

adipose tissue mass, may predispose patients to

have toxicity at lower levels of alcohol or other

drugs. In other words, older patients may still be

able to metabolize the alcohol in the same way as

when theywere younger, but they can feel its affects

at an earlier point due to the decrease in total body

water (e.g., they lose the dilution effect). There is a

decline in renal function as patients age, although

the rate of decline is highly variable and unpredict-

able. It is particularly important to measure creati-

nine clearance or glomerular filtration rates (GFRs

in older patients to obtain an accurate measure of

their kidney function and not rely on the creatinine

alone, which may be inaccurate in older patients

with reducedmusclemass. For example, drugs such

as many benzodiazepines may have prolonged

affects in older patients due to kidney disease that

is unrecognized due to a “normal” creatinine of

1.0mg/dl, when in reality the glomerular filtration

rate is 30mg/min.

Themajority of this chapterwill focus on alcohol,

as it has the greatest amount of research in older

patients. Illicit drugs and prescription drug addic-

tion will be discussed as well, but in less detail,

due to the fact that there is much less research done

in these areas.

31.2.1 Identifying alcohol use and
addiction in the elderly

Research in the field of alcohol use and addiction

can be very confusing, as there is no specific

definition or consensus as to what defines “problem

drinking.” According to the Diagnostic and Sta-

tistical Manual of Mental Disorders, Fourth Edi-

tion (DSM-IV) [1], alcohol dependence is present

when there is a maladaptive pattern of substance

use, leading to clinically significant impairment or

distress, with three or more of the following over 12

months: tolerance (the need for increased amounts

of alcohol for the same effect or a diminished effect

with the same amount); withdrawal; taking con-

tinually larger amounts or using for longer than

intended; persistent desire for alcohol or unsuccess-

ful efforts to cut down or control its use; great deal

of time spent acquiring alcohol, using it, or reco-

vering from it; social/occupation/recreational

activities curtailed due to alcohol; and continued

use despite knowledge of having a persistent or

recurrent problem associated with alcohol use.

Alcohol abuse is defined as a maladaptive pattern

of substance use leading to clinically significant

impairment or distress, with one or more of the

following over 12 months: failure to fulfill obliga-

tions at works, school, or home; use of substance in

hazardous situations; legal problems; and contin-

ued use despite persistent or recurrent social or

interpersonal problems caused or exacerbated by

the alcohol. By these criteria, the 2001–2002 esti-

mated prevalence of alcohol abuse in those 65 years

of age and older was 2.36% for men and 0.38% for

women. However, these statistics likely underesti-

mate the amount of problem drinking significantly.

Older patients may not follow DSM-IV criteria

which, in fact, were based on lifestyles and habits

of younger drinkers. For example, older patients

may not beworking due to retirement or may not be

driving due to arthritis; they will, therefore, not fail

to fulfill occupational obligations nor be involved

in hazardous situations, such as Driving Under the

Influence (DUI) convictions. As a result, their

problem drinking could easily be missed if only

using DSM-IV criteria. The elderly may be more

likely to live alone, or be alone for long periods

when other family members are at work, and

drinking can easily be hidden or the amount of

drinking be underestimated in this setting. They

may be less inclined to report, or at least report

accurately, their alcohol intake. Families may

either not be aware of their older loved one’s

drinking or believe it not to be harmful. There may

be a subtle feeling of, “They’ve reached this age;

they deserve a little drink now and then.” Further, as

will be discussed in more detail below, healthcare

providers often assume older patients do not drink,

or do not have a problem with drinking (or other

drugs), and fail to ask the patient when getting a

history.
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The National Institute on Alcohol Abuse and

Alcoholism (NIAAA) recommends no more than

one drink per day for persons 65 years of age and

older. Of course, how people define “drink” can be

quite variable. According to the NIAAA, 12 ounces

of beer¼ 8–9 ounces malt liquor¼ 5 ounces table

wine¼ 3–4 ounces fortified wine (i.e., sherry or

port)¼ 2–3 ounces of cordial/liqueur/aperitif¼ 1.5

ounces brandy¼ 1.5 ounces spirits (i.e., gin, vodka,

whiskey, etc.). Up to 20%of older adults drinkmore

than seven alcoholic beverages per week [2]. It is

important when taking the history in an older

patient to ask not only how many drinks per day

they have, but what their drink of choice is and

how much. Breslow [3] used three cross-sectional

surveys in the years 2000–2001 and found that

approximately one-third of the United States

elderly population consumed alcohol of any

amount. According to the American Geriatrics

Society [4], up to 50% of elderly Americans may

drink alcohol, with up to 15% experiencing health

risks due to the alcohol they drink or the combina-

tion of alcohol and their other comorbidities or

medications. Therefore, these statistics underscore

the point that older Americans are in fact drinking

alcohol; clearly healthcare providers must obtain

alcohol histories from older patients.

Complicating the picture of alcohol use is the fact

that many older Americans believe that there may

be some benefit to mild or moderate drinking, in

particular on heart disease and dementia. There

have been several studies suggesting this, and the

media frequently brings attention to the reports.

Abramson et al. [5] found that heart failure rates

declined with increasing amounts of alcohol con-

sumption (either no alcohol, 1–20 ounces, or 21–70

ounces); this was independent of confounding fac-

tors and not entirely explained by the reduction

in myocardial infarction risk. Mukamal et al. [6]

found that consumption of 1–6 drinks per week was

associated with a lower risk of incident dementia

than abstention of all alcohol. Thun et al. [7] fol-

lowed 490 000men and women over nine years and

found that middle-aged and older patients with

moderate alcohol consumption had slightly reduced

overall mortality (however, note should be made

that mortality did increase with increasing use of

alcohol). As a result of these and other studies, some

elderly might either start drinking alcohol in the

belief that it will help them, or at least not cut back

or recognize problems associated with their

drinking.

Older patients are often not asked about alcohol

or other drug use when seeing healthcare providers.

Studies show that regardless of the setting – emer-

gency department, inpatient units, outpatient clinics

– healthcare providers often do not ask about sub-

stance addiction. In fact, it appears they may use

preconceived ideas as to decide whether or not to

ask a particular patient about substance addiction.

In a study of a large sample of adult patients

attending their primary care provider (PCP) clinic

over a three-year period, only 16% of the patients

were asked about alcohol use at all.Menwere asked

more than women. Interestingly, non-Caucasian

patientswere askedmore frequently thanCaucasian

patients, when in fact the Caucasian patients drank

more, on average, than the non-Caucasian patients.

Those in the lowest income range were asked more

than those in the highest income range but, again,

there was actually more drinking in the highest

income range. Many studies have shown that there

is an increased likelihood of unhealthy drinking in

Caucasian, “younger-old,” and divorced or sepa-

rated male patients who smoke and have a higher

education, greater income, and better health. While

these characteristics are important to know, it is also

clearly important to make no assumptions when

obtaining social histories from older patients.

31.2.2 Statistics on alcohol use
and addiction in the elderly

While it appears that overall use of alcohol declines

with aging, the reasons for this trend are not exactly

known. Most likely it is due to a combination of

factors, including actual reduced intake (due to any

number of reasons as well, including the fact that

lower amounts of alcohol produce the same effect).

In addition, younger patientswith heavy alcohol use

may die prior to reaching “older” age. Approxi-

mately 10–20% of older adults drink more than

the recommended limit of seven drinks per week.
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However, the percentage of elderly who actually

have a drinking problem (whether defined by

DSM-IV or other criteria), may range from

4–15% for men and 2–3% for women. Merrick

et al. [8] studied over 12 000 community-dwelling

older patients and found that 9% of the patients

reported drinking more than 30 drinks in a month

or more than four drinks in one setting. Prevalence

was fourfold higher in men than women. Approxi-

mately one-third of elderly persons begin drinking

in later life. Those who do tend to have more social

supports, and they do better in alcohol treatment

than early-onset drinkers. The early-onset drinkers

are likely those who started drinking early in life

andmanaged to survive into older age.However, the

“early-onset” and “late-onset” categories as a way

to define older drinkers are not used consistently in

the literature and are not clearly defined (for exam-

ple, it is not universal as to what age defines “early”

and “late”).

As mentioned in the last section, men drink more

than women at all ages, although the statistics may

not be completely accurate due to the fact that

women may be closet-drinkers and most statistics

on alcohol use are obtained from patient self-report.

Also, women are more likely to start later in life. As

stated previously, men who are single (especially if

divorced or separated), well-educated, smokers and

have a history of substance use or addiction are also

more likely to be problem drinkers. Retirement is

not a consistent predictor of alcohol use or addic-

tion. Like other stressful life events (for example,

death of a spouse), retirement may trigger some

later-in-life drinking but not consistently or pre-

dictably. However, healthcare providers should

consider losses or changes (especially those which

were unexpected or undesired) as potential risk

factors and ask about alcohol use, even if it has

been addressed in the past.

Depression is also associated with alcohol use

and addiction. The presence of (or suspicion of) new

depression in an older patient should prompt health-

care providers to investigate alcohol use, just as

finding alcohol use should prompt providers to rule

out coexisting depression (see Table 31.1 as well as

Section 31.3 for more discussion of depression and

Table 31.1 Warning signs of addiction of alcohol or drugs in older patients

Sign/Symptom Example

Excessive attachment to a particular drug or

resistant to tapering/discontinuing

Not willing to consider a selective serotonin reuptake inhibitor

(SSRI) instead of the benzodiazepine to treat continued anxiety

Excessive worry about supply and timing of drug Frequent requests for “emergency” prescriptions because mail

order has not yet arrived

Continued use of drug even after condition for

which it was prescribed has resolved

Continued requests for an opioid after knee replacement surgery

many weeks after discharge

Complaints about providers who do not prescribe

as the patient requests

Especially if patient wants greater number of pills or higher doses

Changes in appearance Decline in grooming and hygiene

Changes in relationships Greater isolation from family members or other social supports;

more arguments or reports of strife; reluctance to elaborate on

these issues

Changes in personality Appearing more irritable, anxious, or depressed

Changes in cognition Reduced ability to handlemedications, missing appointments or not

remembering what was discussed at previous visits; also consider

withdrawal in post operative patients who develop delirium

New vague physical complaints Newgastrointestinal complaints, arthralgias ormyalgias, changes in

sleep (insomnia or hypersomnia)

Changes in control of medial conditions Newly poor control of blood sugar or blood pressure

Changes in mobility New falls, accidents, or traumas.

Adapted from Simoni Wastila [9], Widlitz [10], and American Geriatrics Society [4].
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alcohol use). Older patients are at risk for this “dual

diagnosis,” and yet can still benefit from treatment,

just as in younger patients.

As noted previously, the “Baby Boomer” gen-

eration is aging and will affect many aspects of the

healthcare system. Gfroerer et al. [11] used data

from the National Household Survey on Drug

Abuse to create regression models and applied

these to the projected population in 2020. They

found that the number of older adults in need of

substance addiction treatment will increase from

1.7 million in 2000 to 4.4 million in 2020. Further,

where this generation lives may affect its drinking

behavior. One cannot assume that living in a facil-

itymeans no risk of alcohol addiction. Brennan [12]

found that men and women in nursing homes with

alcohol use disorders were more functional than

those without such disorders (in basic activities of

daily living (ADL) and instrumental activities of

daily living (IADL)). The men tended to be

younger than the women, and both genders had

lived alone prior to admission. Some authors have

suggested that as many as one-quarter of nursing

home patients have some form of an alcohol dis-

order. Therefore, regardless of a patient’s living

situation, healthcare providers must consider alco-

hol use.

31.2.3 Statistics on illicit drug use
in the elderly

Statistics for the use of illicit drugs in older patients

are often difficult to find. Case reports exist in the

literature of the occasional elderly patientwith new-

onset illegal drug use or the initially-young drug

user who has aged, but otherwise there is very little

research in this area. It is assumed to be rare for

older patients to begin in later life to use “street”

drugs (like cocaine, methamphetamine, etc.). Of

likely greater risk is their misuse of prescription

drugs, which is addressed in the next section. Older

patients who use street drugs are most likely those

who startedwhenyounger andwere able to live long

enough to become “elderly”. Many believe that the

onset of illegal drug use in those 65 years of age and

older is nearly nonexistent.

A recent study by Rivers et al. [13] of urine drug

screens on patients 60 years of age or older pre-

senting in an inner-city academic emergency

department found the rate of cocaine-positive

samples to be 2.0% (17/852 patients). Patients with

positive samples were more likely to be of the

“young” old (mean age 66.4 years vs. 76.0 years

for negative samples), and male, and more likely to

be diagnosed with drug or alcohol addiction.

According to the Substance Abuse and Mental

Health Services Administration’s (SAMHSA)

National Survey on Drug Use and Health [14],

between the years of 2002 and 2005, the rate of

illicit drug use increased for adults aged 50–59.

However, looking more specifically at those aged

55–59, the trend was mixed without significant

difference between the two years. This may reflect

that the younger patients (50–54years) are the aging

baby boomers. It will be important to follow these

trends and see whether and how their use of illicit

drugs changes as they age.

31.2.4 Statistics on prescription drug
addiction in the elderly

Although only approximately 12% of the popula-

tion, older patients use 25–30% of the prescription

medications. Up to 11% of women aged 50 years of

age or older misuse prescription drugs. Misuse is

defined as any of the following: using someone

else’s prescription; requesting one without appro-

priate need; taking higher-than-prescribed doses;

using the drug for purposes other than the indica-

tion; hoarding drugs; or using the drugs with alco-

hol. Factors associated with misuse of prescription

drugs include female sex, social isolation, history

of substance addiction or mental health disorder,

chronic physical illness, multiple comorbid ill-

nesses, and medical exposure to prescription drugs

with addiction potential. Approximately one-quar-

ter of older adults use psychoactive medications

with addiction potential, such as benzodiazepines

or opioids. Benzodiazepine dependency can

develop after just two months of regular use in

some patients. It has been associated with increased

falls, motor vehicle accidents, and delirium.
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Withdrawal from benzodiazepines is uncomforta-

ble and potentially life threatening; it can include

tremulousness, anxiety, nausea, vomiting, insom-

nia, and even seizures. Opioid addiction is rare in

older adults unless they have had a history of opioid

or alcohol addiction. Like any medications which

can cause sedation or central nervous system (CNS)

side effects, opioids can be associated with seda-

tion, falls, and delirium. Holroyd and Duryee [15]

examined the prevalence of substance use disorders

among patients 60 years of age and older presenting

to the University of Virginia’s geriatric psychiatry

outpatient clinic over approximately a three and

one-half year period. Twenty-eight (20%) of the

140 patients had some type of substance addiction.

16 (11.4%) had benzodiazepine dependence

and 2 (1.4%) had opioid dependence (12 or 8.6%

had alcohol dependence). These statistics may

worsen as the “Baby Boomers” age; with their

familiarity with the Internet and medical savvy,

they may begin requesting and/or receiving more

potentially-addictive prescription medications.

However, it is important that providers not under-

prescribe them for fear of addiction potential, as

under-treated pain is a much greater problem in

older adults than opioid addiction. When prescrib-

ing potentially addictive medications to older

patients, it is important to make the indication for

the medication clear to the patient, explain the

expected course of use, and begin at the lowest dose.

Complicating this issue of prescription drug

addiction further is the difficulty in identifying

these patients. Perhaps even more so than alcohol,

patients are unlikely to admit, or perhaps even to

recognize, that they are misusing a prescription

medication. As discussed previously, the DSM-IV

is not very sensitive to the older population. Pro-

viders must be aware of the potential for addiction

of the drugs they prescribe. Table 31.1 lists in detail

the signs and symptoms that should alert healthcare

providers to the potential for drug or alcohol addic-

tion in an older patient.

31.3 ROLE OF ADDICTIVE DISORDERS IN THE DISEASES OF THE ELDERLY

Almost all of the geriatric “syndromes” (including

depression, delirium, dementia, incontinence, falls,

and gait disturbances) can be caused orworsened by

alcohol and substance use. In fact, itmay be difficult

to differentiate these conditions from alcohol use

and addiction. Healthcare providers should con-

sider screening questions (discussed in greater

detail in the next section) on older patients with

new or unexplained confusion or delirium, falls,

sleep disorders, incontinence, hygiene issues, and

depression (Table 31.1). The following section

addresses specific diseases in older patients that

may be affected by or related to alcohol or other

substance use.

31.3.1 Falls and/or trauma

There is an increased risk of falls and other forms

of trauma with alcohol use or other drugs that

cause sedation (or other central nervous system

(CNS) side effects, including dizziness, drowsiness,

vertigo, and confusion). There is also an increased

prevalence of osteoporosis with aging alone; when

this risk is combined with alcohol (which affects

gait and coordination), there is an increase in hip

fracture rates. Finkelstein [16] found in men with

alcohol addiction a 4.5 greater increased risk of a

fall-related injury and in women a 3.7 increased

risk. For other drug addiction, the odds ratio for

men with a fall-related injury was 2.5 and for

women 2.2. Onen et al. [17] prospectively evalu-

ated patients 60 years of age and older presenting

to the emergency department over a three-month

period. The prevalence of alcohol use disorders in

this population was approx 5%, and a little less than

half (42%) had falls as their reason for admission,

compared to 21% of the nonalcohol-using elderly

control patients. In a fascinating study, Zautcke

et al. [18] looked at level I and II trauma centers in

Illinois over a three-year period. Of the 130 000þ
traumas, almost one-quarter (24%) involved

patients 65 years and older. Of those, only about

5% were even tested for alcohol use, and of those
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tested almost 50% were positive. Of those who

were positive, almost 72% had blood alcohol levels

above the legal driving limit for Illinois (80mg/dl).

Urine toxicology screens were done on only 5.5%

of older victims. Almost 90% did not have drugs

present on the screen, but of those who were

positive the most common drugs were benzodia-

zepines and opioids, alone and/or mixed. Almost

half of the older patients with alcohol in their blood

presented with falls (as their trauma), whereas only

one-quarter of older patients without alcohol had

falls as their trauma. Themessage from this study is

clear and supports the points made earlier: older

patients are not being tested for alcohol and other

drug use, and healthcare providers should have high

suspicion of alcohol or drug addiction in the setting

of new onset or worsening falls, accidents, or other

traumas.

31.3.2 Cardiac

Despite some of the more recent research suggest-

ing that mild to moderate alcohol consumption

may be cardioprotective in certain settings, it is

still felt by most that there is an increased risk of

cardiomyopathy, congestive heart failure, myocar-

dial infarction, hypertension, and cardiac arrhyth-

mias with alcohol misuse (often referred to as the

“holiday heart” syndrome).

31.3.3 Cognitive impairment

Alcohol may have directly toxic effects on the brain

leading to an alcohol-related dementia and the

absence of alcohol can lead to delirium as a patient

withdraws. During admissions for alcohol with-

drawal, patients 60 years of age and older have an

almost fivefold greater risk for delirium. Just as in

younger patients, older patients may experience

Wernicke’s encephalopathy or Korsakoff’s psycho-

sis. Patients referred to psychiatric services for

substance addiction treatment often have a dual

diagnosis of either depression (see below) or

dementia (approximately 10–50%).

31.3.4 Gastrointestinal (GI) system

Mosthealthcareprovidersareawareof the increased

risk of liver disease and cirrhosis, pancreatitis, and

GI bleeding with chronic alcohol use and addiction.

31.3.5 Hematology/oncology

There is an increased risk of neoplasmswith alcohol

addiction, especially of the head and neck, liver,

and breast cancer in women. Providers may see

macrocytic anemia in chronic alcohol use even in

the absence of thiamine and folate deficiency. The

presence of an elevated mean corpuscular volume

(MCV) should prompt providers to investigate

alcohol use if not already done.

31.3.6 Malnutrition

Multiple vitamin deficiencies may occur in chronic

alcohol use, including vitamin D, thiamine, and

folate deficiencies. These can occur from poor

nutritional intake, compromised vitamin metabo-

lism, and reduced sun exposure (in vitamin D

deficiency). Older patients may also be at risk for

malnourishment if they are onfixed incomes and are

using their limited resources to obtain alcohol. They

are unlikely to be eating well in this circumstance.

31.3.7 Insomnia

Older patients may have difficulty sleeping from

any number of reasons (many years of poor sleeping

habits, depression, medication side effects, medical

problems such as incontinence, sleep apnea, con-

gestive heart failure (CHF), etc.). It is important not

only to investigate potential causes of insomnia but

also to determine if a patient is self-medicating by

drinking alcohol prior to bedtime in order to hasten

sleep onset. While patients may fall asleep earlier

than they would have otherwise, their sleep will be

more fragmented and less restorative, potentially

leading to a vicious cycle of alcohol use and

possible addiction. Over time with continued use

of alcohol, its helpful affect in diminishing sleep
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latency is decreased while its disruptive affect to

sleep later in the night continues. Even alcohol

drunk at “happy hour” or with dinner can affect an

older person’s sleep many hours later.

31.3.8 Depression

Although not well studied, there is a correlation

with alcohol use and depression or other mental

health disorder in older patients, leading to a “dual

diagnosis.” The numbers range from 20–70%

depending on the study and the population used

(mostly psychiatric settings). As mentioned pre-

viously, the identification of either alcohol use or

depression in an older patient should prompt pro-

viders to investigate the presence of the other.

However, the treatment of these “dual diagnosis”

patients is likely best done by those with training

and experience in treating these patients.

31.4 ROLE OF ADDICTIVE DISORDERS IN MEDICATION USE IN THE ELDERLY

Asmentioned previously, the elderly frequently use

prescription and over-the-counter medications. In

fact, “polypharmacy” is frequently considered a

geriatric syndrome. Polypharmacy can be defined

as taking a large number of medications (often five

or more), taking medications due to side effects of

other medications (for example, needing potassium

due to the use of furosemide), or takingmedications

for unclear indications (for example, continuing to

take colchicine despite the lack of a gout flare for

decades). In addition, they may not consider over-

the-counter medications as actual “medications,”

and therefore may not report their use to their

providers. There is a very complicated relationship

between alcohol and medications. Alcohol can

inhibit the metabolism of some drugs, causing toxic

levels of the medication, or it can activate the

metabolism and decrease the medication’s avail-

ability and effect. It can also interact directly with

some drugs and transform them into toxic chemi-

cals. Some of the effects can continue to be an issue

even for several weeks after cessation of the alco-

hol. Finally, some drugs can affect how alcohol gets

metabolized and potentially increase the risk for

intoxication.

Medications with potentially deleterious interac-

tions with alcohol and examples of these medica-

tions are listed in Table 31.2.While every effort was

made to include the drugs most commonly pre-

scribed to older patients, it is certainly not exhaus-

tive. Healthcare providers need to consider a

patient’s alcohol intake prior to prescribing any

new medication and be aware of a drug’s potential

interaction with alcohol prior to prescribing it to

their patients who drink. It is also important to note

that any medication with central nervous system

side effects (such as sedation, dizziness, drowsi-

ness, confusion, etc.) has the potential to be wor-

sened by alcohol use.

Acetaminophen becomes toxic to the liver when

used with chronic alcohol use, even when only

small amounts of acetaminophen (<4 grams/day)

are used. Patients who drink >3 drinks/day are

especially at increased risk of liver damage with

acetaminophen use.

Antibiotics: some antibiotics can cause side

effects such as nausea, vomiting, and headache

when combined with alcohol; examples of these

include metronidazole, some sulfonamides and

griseofulvin. Isoniazid and rifampin can both be

rendered less effective due to reduced availability

caused by alcohol use. Isoniazid and ketoconazole

can cause liver damage when taken with chronic

alcohol use.

Anticoagulants such as warfarin have increased

availability in the presence of acute alcohol con-

sumption and thus increase the patient’s risk for

bleeding; for chronic alcohol use, the availability

is decreased, thus putting the patient at risk for

thrombosis.

Antidepressants like tricyclic antidepressants

(TCAs)andmonoamineoxidaseinhibitors(MAOIs)

are currently used less frequently for depression

in older patients; however, both have increased risk

of side effects, including drowsiness and dizziness

if used in acute and chronic alcohol consumption.
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Antidiabetic drugs, such as chlorpropamide, gly-

buride, and glucophage may cause nausea, vomit-

ing, and headaches similar to the antibiotics.

Antihistamines: diphenhydramine is available

over-the-counter (OTC) as are others in this class,

while some are still by prescription only. However,

as with any drug with central nervous system side

effects, the use of alcohol with antihistamines

increases the risk of sedation, confusion, and falls.

Antiseizure medications like dilantin can have

their availability increasedbyacutealcoholconsump-

tion and decreased by chronic consumption. Clona-

zepam use can potentiate the central nervous system

side effects, including drowsiness and dizziness.

Benzodiazepines: As with narcotics, there is an

increased risk of potentiating the central nervous

system side effects. Theremay also be a greater risk

for respiratory depression when used in combina-

tion with alcohol.

Cardiovascular drugs: Many classes of drugs in

this category may interact with alcohol. Examples

include nitroglycerin, propranolol, hydralazine,

angiotensin receptor blockers, and calcium channel

blockers; these and others may contribute to hypo-

tension, dizziness, and syncope when used with

alcohol. There is an increased risk of liver damage

if the “statin” drugs (e.g., lovastatin, atorvastatin,

etc.) are used with alcohol.

Gastrointestinal drugs: Histamine-2 blockers

may raise alcohol levels and can affect liver

enzymes. In addition, some may have drowsiness

as a side effect, which can be exacerbated in the

presence of alcohol.

Narcotics: There is an increased risk of potentiat-

ing the central nervous system side effects with

alcohol use as well as an increased risk of respira-

tory depression.

Nonsteroidal anti-inflammatory drugs (NSAID)s

can increase the risk of bleeding alone and this risk

is exacerbated by alcohol use.

Pringle et al. [20] examined the use of alcohol

with medications that had potentially adverse reac-

tions in a large sample (>83 000) older patients

(aged 65–106 years). They used a mailed survey to

assess alcohol habits and accessed prescription

medication use by using a state-funded program

that gives prescription benefits to lower income

elderly (Pennsylvania Pharmaceutical Assistance

Contract for the Elderly; PA-PACE). The overall

prevalence of alcohol use was 20.3%. 7% of the

sample drank every day or nearly every day, 8%

drank several times a week, 13% drank several

times a month, and 72% drank once a month or

less. Of the drinkers who used at least one poten-

tially interacting drug, approximately 45% used

only one drug, approximately 29% used two drugs,

approximately 14% used three drugs, and approxi-

mately 13% used four or more drugs. The most

common category of drug used was NSAIDs

(although NSAID users were less likely to drink

heavily), followed by antihistamines and antihy-

pertensives. The reasons for these combinations

were not obtained and were likely multifactorial.

One can imagine that patients may not have known

of any potential interaction of the drug(s) they were

taking and alcohol use. This study underscores the

Table 31.2 Medications with potentially deleterious

interactions with alcohol

Medication Class Examples

Acetaminophen Tylenol

Antibiotics Metronidazole, sulfonamides,

griseolfulvin, insoniazid,

rifampin, ketoconazole

Anticoagulants Warfarin

Antidepressants Tricyclic antidepressants (TCAs)

such as amitriptyline; Monoamine

oxidase inhibitors (MAOIs) such

as phenelzine

Antidiabetic Chlorpropamide, glyburide,

metformin

Antihistamines Diphenhydramine, cetirizine, others

Antiseizure Dilantin, clonazepam

Benzodiazepines Diazepam, lorazepam, others

Cardiovascular

drugs

Nitroglycerin, propranolol,

hydralazine, angiotensin receptor

blockers, calcium channel

blockers; atorvastatin, lovastatin,

others

Gastrointestinal

(GI) drugs

H2 blockers such as ranitidine

and others

Narcotics Propoxyphene, oxycodone, others

Nonsteroidal

anti inflammatory

drugs (NSAIDs)

Ibuprofen, aspirin, others

Adapted from NIAAA [19], AGS [4].
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importance of assessing older patients’ drinking

habits and knowing which medications may be

affected by the alcohol use. The range of effects

must also be considered. For some drugs, like the

antibiotics, one might recommend a reduction in

alcohol; whereas other drugs, like NSAIDs, provi-

ders may want to avoid altogether in those patients

with heavy alcohol use.

31.5 ASSESSMENT OF ALCOHOL USE IN OLDER PATIENTS

There is much debate in the literature as to the best

tool to use to assess an older patient’s drinking

habits. Each tool or survey has its advantages and

disadvantages. Unfortunately, as of yet there is no

short, easily-administered, validated tool available

to those healthcare providers seeing older patients.

However, four common tools will be discussed

briefly, with some final recommendations for

assessment at the end. Firstly, the CAGE question-

naire [21] has the advantage of being taught widely

in medical schools and being easy to remember.

It consists of four questions: (1) Have you ever tried

to Cut down on your drinking? (2) Have people

Annoyed you by criticizing your drinking? (3) Have
you ever felt bad or Guilty about your drinking?

(4) Have you ever had a drink first thing in the

morning/Eye-opener? Secondly, the Short Michi-

gan Alcohol Screening Test–Geriatric Version

(SMAST–G) [22] is a self-administered 10-item

screening questionnaire with yes/no questions

examining attitudes and behaviors of individuals

towards their alcohol intake. Thirdly, the Alcohol-

Related Problem Survey (ARPS) is a self-adminis-

tered questionnaire on medical and psychiatric

conditions, medication use, functional status, and

alcohol use. Its scoring rules categorize patients

according to the World Health Organization

(WHO) criteria of harmful drinking (the use of

alcohol that causes physical or psychological com-

plications), hazardous drinking (the use of alcohol

that places a person at risk for physical or psycho-

logical complications), or nonhazardous drinking.

Finally, the Alcohol Use Disorders Identification

Test (AUDIT) [23] was developed by the WHO to

identify hazardous drinking, harmful drinking, or

alcohol dependence. This test takes into account

quantity and frequency of consumption, unlike the

others, but this may limit its sensitivity and speci-

ficity in older patients whose drinking may be

harmful or hazardous not because of the amounts

of alcohol they drink but also due to their coexisting

comorbidities or potentially-interactive medica-

tions. The CAGE and SMAST–G do not detect

binge drinking, may not be sensitive to earlier

stages of drinking disorders, and do not distinguish

between current and past drinking. All of the tools

rely on self-report. Culberson [21] recommends

starting with the question: “Have you had a drink

containing alcohol within the past three months?”

If the patient answers positively, then providers can

follow it up with one of the screening tests. The

American Geriatrics Society (AGS) [4] recom-

mends starting with, “How often do you have a

drink containing alcohol, including any beer, wine,

or liquor/spirits?” For those who have had any

alcohol in the last year, ask the following questions:

(1) On average, how many days per week do you

drink alcohol? (2) On a typical day when you drink,

how many drinks do you have? (In asking this, it is

important to remember to review amounts:

12ounces beer¼ 4–6 ounces wine etc., in order to

be certain what the patient means by “a” drink.)

(3) How often do you have three or more drinks on

one occasion? Regardless of the questions chosen,

the most important point is that drinking habits in

older patients should be assessed. Healthcare pro-

viders should familiarize themselves with a tool or

set of questions with which they are most comfor-

table so that they remember to address alcohol use

in their older patients.

Other than the tools discussed, there are unfortu-

nately few other tests available to assess whether or

not an older patient is drinking in an unhealthy

manner. In particular, there are no definitive labora-

tory recommendations. Liver transaminase levels

(e.g., AST and ALT) should be obtained, but these

may be elevated due to any number of diseases.

Alcohol use is certainly in the differential if
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a patient’s mean corpuscular volume or gamma-

glutamyl transferase (GGT) are elevated, but these

tests are also not definitive. They can, however, be

used to question a patient further once found.

Healthcare providers can also check blood alcohol

levels or urine toxicology screens if they are suspi-

cious that patient has recently used or is under the

influence.

31.6 INTERVENTION AND REFERRAL

Unfortunately, there has historically been poor

referral of elderly to substance addiction treatment.

Brennan et al. [24] used Medicare data to evaluate

the mental health outpatient care received by older

adults with substance use disorders up to four years

after discharge from the hospital. Less than one-

third (28.6%) received mental health outpatient

care over the four years. Mulinga [25] found that

of the 176 patients 60 years of age and older

admitted to the hospital with diagnoses of alcohol

dependence or addiction, 29% went to psychiatric

wards (vs. 78% of younger patients admitted with

the same diagnoses) and only 15% were referred to

alcohol rehabilitation (either inpatient or outpati-

ent). These are abysmal rates of referral. Further,

evidence suggests that older patients may do just

as well as, if not better than, younger patients when

in treatment. In fact, women in particular may

have better outcomes if treated in elderly-specific

programs. However, there are major limitations in

the treatment-compliance literature and fewer

women than men enter treatment programs. In

general, older patients are more likely to complete

treatment programs than younger patients and

have better outcomes (in terms of alcohol or

drug abstinence). Snowden et al. [26] found

that geriatric patients were only 5% of the 5900

admissions to a general adult psychiatric unit over

a six-year period, but they fared the same as

younger patients at discharge on the Psychiatric

Symptom Assessment Scale and on the risk for

readmission. They did, however, have a slightly

longer length of stay than the younger patients

(median 16 days vs. 10 days).

Unfortunately, the difficulty can be in finding

elderly-specific programs. For those with later-

onset drinking, it may be helpful to identify the

stresses or triggers that prompted the drinking,

diagnose and treat any underlying psychiatric issue

(especially depression or early dementia), and help

determine activities or interests that can keep the

patient engaged and socializing.Whilemuch of this

can be done by primary care providers, it may

require a psychiatrist experienced in substance

addiction issues in older patients. There are also

a number of medications available that have been

used in alcohol treatment, such as disulfiram and

naltrexone. Their use is beyond the scope of this

chapter. These medications are best prescribed

and managed by those with experience in treating

older patients with alcohol addiction. Further,

patients ideally should be referred to an alcohol

treatment program, such as Alcoholics Anonymous

(AA), especially one that has older members in its

group.

It is important to reiterate that while elderly-

specific treatment programs are the ideal, primary

care providers and other healthcare providers

can be integral in helping older patients achieve

reduction or elimination of their substance addic-

tion. Heavy alcohol users or chronic, long-term

benzodiazepine users may need inpatient detoxi-

fication, but many older patients can be managed

in the outpatient setting. As part of Project GOAL

(Guiding Older Adult Lifestyles), Fleming

et al. [27] screened over 6000 older patients

in community-based clinics for problem drink-

ing. One hundred fifty-eight patients screened

positive. The intervention group received two 10-

to-15-minute physician-delivered counseling

sessions. Those who received this intervention

had significant reductions in alcohol use, includ-

ing binge drinking, at 3, 6, and 12 months after

the intervention.

An important issue especially for primary care

providers who may be counseling older patients

regarding alcohol or substance use is the issue of

driving. Clearly, providers need to recommend
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abstinence if a patient admits to driving while

under the influence. This can create a difficult

situation, as providers will want the patient to be

honest, but the patient may realize that their driv-

ing privileges may be revoked if they admit to

using alcohol or other substances while driving.

States vary in their requirements regarding report-

ing. Some states have mandatory reporting,

while others only suggest reporting if the provider

suspects that drinking is affecting the patient’s

driving. Readers are advised to check their state’s

requirements.

31.7 CONCLUSIONS

Older patients do use alcohol and illicit drugs, and

they do misuse prescription medications. While the

actual numbers of patients involved in these activ-

ities may currently be small (especially for illicit

drug use), that number will likely grow as the Baby

Boomers age. Further, these older patients are fre-

quently not recognized despite their frequent use of

the healthcare system. Patients may be socially

isolated and thus able to drink without detection,

or family members may choose to overlook the

behavior for a variety of reasons. Alcohol and drug

addiction can complicate many geriatric conditions

and can interact with many of themedications older

patients are taking. It is imperative that all health-

care providers at least consider substance use in

their older patients, especially those presentingwith

the symptoms and behaviors listed in Table 32.1.

Once identified, patients should be counseled

regarding the national recommendations for drink-

ing (no more than one per day or seven per week)

and assessed for the level of treatment they might

need (whether inpatient, outpatient with a primary

care provider, or referral to an addiction specialist).

Further research in the area of illicit and prescrip-

tion drug use in older patients is clearly needed, as

well as providers who maintain a high index of

suspicion for alcohol or other substance addiction in

their older patients, so that they may appropriately

treat not only their potential addiction issue but their

comorbid conditions as well.
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32.1 INTRODUCTION

With thegrowing rates of drugabuse anddependence

in the population, there is increasing recognition that

all physicians should be able to identify and treat

various forms of substance addictions and misuse.

However, for some substances, pharmacological

strategies and efficacious treatment are still being

researched. Among the several options available for

treatment, detoxification represents an integral step

towards achieving a sound treatment. Detoxification

refers to the abrupt cessation or rapid decrease in the

administration of a substance of abuse and depen-

dence. Detoxificationmay cause unpleasant physical

and/or psychological withdrawal symptoms. Thus, it

is characterized as the main challenge for an indivi-

dual who is transitioning from substance misuse to

nonuse. Detoxification is a necessary step towards

long-term treatment and recovery. The goal of detox-

ification is to provide a safewithdrawal setting while

motivating the patient to continue with treatment.

Pharmacological management of withdrawal is

sometimes necessary for effective recovery and

treatment. This chapter addresses the best pharma-

cological therapeutics currently available for detox-

ification of alcohol, sedative/hypnotics, nicotine,

cannabis, cocaine and other stimulants, opiates,

inhalants, and hallucinogens.

32.2 ALCOHOL

Alcohol addiction costs theUnited States billions of

dollars each year in lost production, health and

medical care, motor vehicle accidents, violent

crime and social programs for alcohol problems [1].
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Thus, there is an urgent need for comprehensive

treatment for alcohol addiction. The first step is

usually detoxification and management of with-

drawal symptoms.When someonewho has become

chemically dependent upon alcohol decides to stop

drinking, he/she will experience physical discom-

fort or withdrawal. Symptoms can range from mild

(i.e., shakes, sweats, nausea and/or headache) to

severe (i.e., hallucinations and/or seizures). The

more severe withdrawal symptoms can become

fatal if not medically treated.

The revised Clinical Institute Withdrawal

Assessment for Alcohol (CIWA-Ar) scale is a tool

for quantifying the risk and severity of alcohol

withdrawal. The CIWA-Ar is widely used in asses-

sing alcohol withdrawal due to its efficiency, clin-

ical usefulness, validity, and credibility [2,3]. The

use of an objective clinical scale is important in

order to identify patients who need immediate

sedation in order to prevent further complica-

tions [4]. Reassessment of the withdrawal symp-

toms should be performed at regular intervals.

There are both subjective and objective criteria

contained within the scale, which allow the clin-

ician to make an informed decision concerning the

use of pharmacological medication.

The CIWA-Ar is characterized as a symptom-

triggered therapy and is an assessment for monitor-

ing withdrawal symptoms. This 10-item scale mea-

sures the severity of alcohol withdrawal by the

observation of signs and symptoms, such as: nausea

and vomiting; tremor; tactile, visual and auditory

disturbances; paroxysmal sweats; anxiety; head-

ache and fullness in the head; agitation; and orien-

tation and cloudiness of sensorium of the patient.

Each criterion is rated on a scale from zero to seven,

except for “orientation and clouding of sensorium,”

which is rated on a scale from zero to four. The

assessment requires approximately five minutes to

administer and the maximum score is 67. Mild

withdrawals correspond toCIWA-Ar scores of eight

or less, scores in the range of 9–15 represent

moderate withdrawal symptoms and scores greater

than 15 indicate severe withdrawal with a higher

risk of seizures and confusion [3–5]. It is important

to note that some patients (6.4%) still suffer com-

plications despite low scores if left untreated [4].

As for treatment protocols, the appropriate treat-

ment usually is determined based on the patient’s

CIWA-Ar score. Patients scoring less than 10 and

with no increased risk for seizures can be managed

without additional medication for withdrawal [3,6].

These patients should be recommended to nondrug

therapy in a quiet and reassuring environment

where signs and symptoms of withdrawal will

continue to be monitored. Patients with CIWA-Ar

scores that are equal to or higher than 10 should be

entered into a treatment program and receive phar-

macotherapy to treat their symptoms and reduce

their risk of seizures and delirium tremens [3,6]. A

follow-up of theCIWA-Ar should be repeated every

one or two hours until withdrawal symptoms

resolve [2]. The CIWA-Ar score has a direct corre-

lationwith the amount ofmedication prescribed and

the duration of the treatment assigned: increasing

scores on the CIWA-Ar indicate the need for

increased dosage of the medication or a more

intensive level of treatment, while a decrease on

the CIWA-Ar scores dictates reducing the quantity

of medication used and duration of treatment.

Benzodiazepines are widely prescribed for the

management of alcohol withdrawal symp-

toms [3,7]. This class of drugs contains the best

efficacy and safest results when compared to place-

bos [8]. Benzodiazepines present a low potential

for physical dependency and have a wide safety

margin; therefore, administration over several

hours is possible. In addition, benzodiazepines

present with minimal side effects. Benzodiazepines

enhance the effects of GABA-A receptors on

the brain, thus mimicking the effects of alcohol.

Therefore, benzodiazepines are cross-tolerant with

alcohol, thereby easing withdrawal symptoms.

These agents not only improve the symptoms of

alcohol withdrawal but also significantly reduce the

risks for seizures and delirium tremens [8].

The two primary methods of therapy used to

administer benzodiazepines during alcohol with-

drawal treatment are fixed-dosage therapy and

symptom-triggered therapy. For the fixed-dosage

approach, the patient receives a scheduled amount

of medication during regular intervals regardless of

presence and/or severity of symptoms and when-

ever necessary. The amount of medication is then
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tapered once thewithdrawal symptom is controlled.

This method is usually recommended as the first-

line pharmacological approach [9]. In contrast, for

the symptom-triggered approach, the patient’s

CIWA-Ar score is monitored at regular intervals

and the medication is administered only when the

patient’s score is elevated. Thus, the latter approach

prevents the over-use of medication, as it is only

administered when symptoms are present [9].

In a randomized double-blind study comparing

fixed-dosage regimen therapy and symptom-trig-

gered therapy, 117 patients with alcohol depen-

dence were admitted to an alcohol treatment pro-

gram. Fifty-six patients were treated with oxaze-

pam only when alcohol withdrawal symptomswere

present (symptom-triggered) and sixty-one patients

received fixed dosages every six hours and as

needed (fixed-schedule). The results showed that

treatment duration for the symptom-triggered

group was significantly lower: 20 hours, as opposed

to 62.7 hours for the fixed-dose group [9]. In addi-

tion, the symptom-triggered group received

37.5mg of oxazepam as opposed to 231.4mg

received in the fixed-dose group [9]. In both treat-

ments, there was no difference found in the severity

ofwithdrawal, incidence of seizure, and/or delirium

tremens. Symptom-triggered therapy is as effective,

if not more effective, than the fixed-dosage regi-

men [9]. The same results were attained when

comparing symptom-triggered and fixed-dosage

lorazepam in a Veteran’s Hospital [10]. Thus, this

approach leads to more rapid detoxification while

reducing the total dosage of benzodiazepines given

to a patient, which decreases the incidence of over-

sedation. In addition, more rapid detoxification

leads to shorter hospital stays and lower overall

treatment costs. However, studies using symptom-

triggered therapy on patientswho are at high risk for

seizures despite exhibiting no or only mild with-

drawals or whose withdrawal symptoms cannot be

equally assessed, have not been done [11]. For these

patients, the fixed-dosage regimen therapy may be

more effective.

Patients who are considered at high risk for

alcohol withdrawal should receive benzodiaze-

pines, especially diazepam and chlordiazepox-

ide [12]. These long-acting agents are considered

the “gold-standard” in alcohol withdrawal treat-

ment because of their well-documented efficacy

profile; they provide a smoother withdrawal course,

decreasing the risk of rebound symptoms [13,14].

In addition, these agents are self-tapering because

of their long half-life. However, for patientswho are

elderly and/orwith severe liver dysfunction, a short-

acting benzodiazepine [either oxazepam (20–40mg

every three or four hours for 3–5 days) or lorazepam

(1–4mg for every three or four hours for 3–5 days)],

should be used to avoid the risk for over-seda-

tion [15]. Because these agents are short acting,

although not shown, it is believed they may be less

effective in preventing seizures and delirium and

require proper tapering before the medication can

be discontinued [15].

Other medications, such as beta-blockers, clo-

nidine and haloperidol, may be used as adjunctive

agents to treat symptoms not controlled by benzo-

diazepines [15]. By themselves, these medications

alleviate withdrawal symptoms, but there is not

enough significant evidence to determine their

effect on delirium and seizures [16]. Beta-blockers

should be used as an adjunct treatment in patients

with coronary artery disease [5]. Clonidine has

been effective in improving the autonomic symp-

toms of withdrawal [16]. Atenolol has been shown

to reduce cravings [17]. Haloperidol is used in

adjunction to benzodiazepines to treat agitation

and hallucinations that are unresponsive to ade-

quate doses of benzodiazepines [18,19]. Because

antipsychotic agents such as haloperidol decrease

the seizure threshold, they should only be admi-

nistered in combination with benzodiazepines [18].

Additional supportive medication may be advi-

sable in patients who are undergoing alcohol detox-

ification. Thiamine (50–100mg per day) can be

used to avoid the development ofWernicke’s Ence-

phalopathy [20]. Multivitamins and folate are also

useful to prevent alcohol-related deficiencies.

A promising new approach for managing alcohol

withdrawal is the tricyclic anticonvulsant carbama-

zepine. It has proven to be highly effective, pre-

venting seizure disorder while simultaneously pre-

senting some advantages over benzodiazepines,

especially in patients with a history of multiple

treated withdrawals receiving pharmacological
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treatments [21]. Carbamazepine does not interact

with alcohol, nor does it interfere with mental

processes or have the potential for abuse [21].

In a randomized, double-blinded trial comparing

the effectiveness of carbamazepineversus the short-

acting benzodiazepine lorazepam, one hundred and

thirty six patients were randomly assigned to

receive 600–800mg of carbamazepine or 6–8mg

of lorazepam in divided doses on day 1, tapering to

200mg of carbamazepine or 2mg of lorazepam.

The CIWA-Ar was used to assess alcohol with-

drawal symptoms on the first five days and post-

medication on days 7 and 12. Self-reporting of daily

drinkingwas recorded by each participant in a daily

drinking log and breath alcohol level was measured

at each visit. Side effects were also recorded daily.

Carbamazepine and lorazepam were equally effec-

tive at decreasing the symptoms of alcohol with-

drawal; however, carbamazepine was shown to be

more effective in preventing rebound withdrawal

symptoms and reducing post-treatment drinking,

especially for those with a history of multiple

treated withdrawals [22]. Previous trials comparing

carbamazepine with oxazepam found similar

results [23]. Patients with significant hepatic or

hematological abnormalities and patients using

medications that could alter withdrawal symptoms

were not included in this study.

Alcohol withdrawal is a result of a physical

dependence on alcohol and abrupt cessation of

drinking. Severe withdrawal symptoms can be

avoided by full assessment of the patient with the

CIWA-Ar scale. Benzodiazepines are the most

efficacious drugs to prevent severe withdrawal

symptoms, especially the risk of seizures. Alter-

native medications can be used with benzodiaze-

pines as adjunct therapy. The treatment of alcoholic

intoxication and withdrawal is only the first step

toward full recovery. Further research addressing

issues such as the specific mechanism responsible

for withdrawal symptoms will enable clinicians to

provide a more efficient and improved detoxifica-

tion treatment for patients who are experiencing or

are at risk for alcohol-induced withdrawals.

32.3 SEDATIVE-HYPNOTICS

Although benzodiazepines are commonly used in

the management of alcohol withdrawal, these sub-

stancesmaypresent a high-risk potential for chronic

abuse. According to the Drug Abuse Warning

Network (DAWN), in 2005 an estimated 34% of

visits associated with nonmedical use of pharma-

ceuticals were due to sedative-hypnotics [24].

The most common sedative-hypnotics are ben-

zodiazepines and barbiturates, which act as central

nervous system depressants, increasing gamma-

aminobutyric acid (GABA) activity and thus pro-

ducing a relaxing affect. Although alcohol is also a

depressant, alcohol abuse is so common and its

literature so extensive that its analysis will be

presented separately. Continuous chronic use of

sedative-hypnotics can cause physical dependence

and withdrawal affects. Withdrawal from sedative-

hypnotic substances includes restlessness, insom-

nia, anxiety, seizures, and even death. The first

step of treatment is detoxification followed by

long-term rehabilitation. Medical help is required

for detoxification as this process is life threatening.

Polydrug addiction, especially alcohol and cocaine,

is a concern among patients who misuse sedative-

hypnotics and in this case treatment must address

multiple addictions.

Twodifferent strategies are commonlyusedduring

the withdrawal phase of treatment: (1) gradually

tapering off the substance of abuse and (2) use of

amedicationwith the loading dose titrated to clinical

effect. The strategy selected by the clinician should

take into account the particular sedative-hypnotic

(short-acting or long-acting sedatives), the duration

and severity of dependence and the dosage of abuse.

Short-acting medications – pentobarbital (Nembu-

tal), secobarbital (Seconal), alprazolam (Xanax),

meprobamate (Miltown, Equanil), methaqualone

(Quaalude) – require a detoxification period

of 7–10 days, whereas long-acting medications –

phenobarbital, diazepam (Valium), chlordiazepoxide

(Librium) – require a period of two weeks for

detoxification [25].
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Although sharingmany characteristics with alco-

hol withdrawal syndromes, barbiturate withdrawal

symptoms generally appear somewhat later and are

characterized by its clinically variable reactions,

including seizures and delirium. The convulsions

have been shown to appear 24 and 115 hours after

the last dose administration. On the other hand, the

seizures are variable in occurrence, about two-

thirds of the patients having more than one seizure.

More than 50% of the patients may exhibit psy-

chotic symptoms resembling alcohol delirium tre-

mens characterized by disorientation relevant to

time and place and by mostly visual hallucina-

tions [26]. Deaths have resulted in association with

barbiturate withdrawal [26]. Hospitalization and

pharmacotherapy with phenobarbital is recom-

mended for patients who have previous history of

ingesting more than 0.4 g of secobarbital or its

equivalent for 90 or more days or of 0.6 g for 30

or more days or a previously experienced barbitu-

rate-induced seizure or delirium during withdrawal

periods [26,27].

While any cross-tolerant drug can be used, phe-

nobarbital substitution has shown to be more effi-

cacious than other methods of detoxifying patients

while presenting the least adverse side effects.

Furthermore, slower rates of phenobarbital elimina-

tion result in less manipulative drug-seeking beha-

vior [26,27]. Robinson, Sellers and Janecek (1981)

measured the safety of oral phenobarbital in twenty-

one barbiturate addicts by administering oral

phenobarbital at a rate of 120 mg/h until a clinical

endpoint was achieved. The endpoint was marked

by the presence of at least three of the following

conditions: nystagmus, drowsiness, ataxia, dysar-

thria or emotional lability. None of the patients in

the study developed seizures or barbiturate with-

drawalsymptoms[28].Theseresultsweresupported

by similar studies, which found phenobarbital to be

a safe method of barbiturate and nonbarbiturate

hypnosedative withdrawal regardless of its half-

life [26,27,29].

The patient is prescribed an equivalent dosage

of phenobarbital, which is divided into three of

four dosages; the initial dosage is usually

60–90mg taken orally [3]. Monitoring of the

patient is necessary so that doses can be adjusted

if the patient develops symptoms of sedative-

hypnotic withdrawals or phenobarbital toxicity.

Signs of phenobarbital toxicity include sustained

nystagmus, slurred speech, and ataxia. Once the

patient is stabilized, gradual tapering by 30mg

per day is recommended. Gradual tapering of

phenobarbital depends on severity of symptoms

and sedative-hypnotic substance abused. If the

patient demonstrates severe withdrawal symp-

toms, such as seizures and delirium, treatment

with a rapid onset medication, such as intrave-

nous diazepam and lorazepam, is adequate for

immediate alleviation. After stabilization, the

patient can be safely switched to an equivalent

dose of phenobarbital.

Medical management is also necessary for the

management of benzodiazepine withdrawal. How-

ever, prior to the commencement of treatment,

clinicians must distinguish between natural depen-

dence and addiction. Dependence is a predictable

phenomenon that may occur in patients taking

therapeutic dosages of benzodiazepines [30,31].

Several studies found that benzodiazepine addic-

tion is commonly observed among patients with

history of alcohol and drug misuse rather than

patients with anxiety disorders [31–34]. This is due

to benzodiazepines’ reinforcing effects that inten-

sify one’s “high.” Gradual tapering of the current

benzodiazepine dosage, substitution of a long-act-

ing benzodiazepine, and phenobarbital substitution

are different approaches used in the withdrawal

treatment phase [33,35,36]. Studies show that

gradually tapering off benzodiazepines is an effec-

tive method for withdrawing patients from long-

term benzodiazepine use [37–39]. Additionally,

studies found the management of benzodiazepine

cessation to be further facilitated by a regimen of

imipramine before and during the benzodiazepine

taper [40,41]. These studies found that imipramine

allows for a significant decrease in symptoms of

anxiety and depression [40,41].

Rebound depression and insomnia may result

from the discontinuation of hypnotic medica-

tions [42]. The role of adjunct psychotherapy in

alleviating such withdrawal symptoms still remains

unclear. Cognitive therapy was found to alleviate

insomnia when combined with benzodiazepine
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tapering[39,43].However,benzodiazepine tapering

without adjunct psychotherapy was found to result

in significantly higher longitudinal abstinence rates

in long-term benzodiazepine users [44].

Medical intervention is necessary in the manage-

ment of sedative-hypnotic withdrawal symptoms.

Studies have shown phenobarbital to be safe and

effective in the management of barbiturate with-

drawal, while tapering off is preferred for the treat-

ment of benzodiazepine withdrawal symptoms. It

is important to note that medical management of

benzodiazepine dependence and abuse is only the

first step towards recovery.

The detoxification of chronic sedative-hypnotic

substances can usually be done in an outpatient

setting with the help of the clinician. Gradual

reduction of the abused substance is usually the

first step in treatment in order to prevent the risk of

withdrawal and seizures. After successful comple-

tion of the detoxification phase, the patient enters

the prolonged phase of recovery inwhich the person

attempts to stay drug-free.

32.4 NICOTINE

Cigarettes and other smoked tobacco products con-

tain an exorbitant amount of chemicals and sub-

stances that the body becomes accustomed to over

time. Thus, despite the clear health benefits of

smoking cessation, it is very difficult to abruptly

become smoke-free. Nicotine is the principle com-

ponent of tobacco products and recovery from its

addiction alone takes time. Nicotine creates a che-

mical dependency that causes the body to have

physical and psychological withdrawals when a

certain level of nicotine is not maintained in the

system. “Quitter’s flu” is a common term used to

describe the nicotine withdrawal period in which

nicotine withdrawal symptoms mimic a case of the

cold or flu. Although short-lived, symptoms of

withdrawal can be unpleasant and stressful. Those

include headache, anxiety, nausea, and a craving for

more tobacco. The duration and intensity of with-

drawal symptoms vary from person to person. On

average, nicotine withdrawal symptoms peak

between 48 and 72 hours after last use. The intense

negative side effects associated with nicotine with-

drawal contribute to its high relapse rate. Thus,

pharmacotherapy may be beneficial to relieve the

severity of these symptoms.

Several pharmacological approaches exist to aid

those who are trying to be nicotine-free. Assessing

the extent of the patient’s addiction may be helpful

when choosing the most effective treatment. Since

many smokers attempt to quit several times before

they are successful, the clinician should take

into consideration previous attempts at becoming

nicotine-free. In addition, information on the inten-

sity of previously experienced withdrawal symp-

toms (if ever present) can be very valuable to the

development of a rational approach to treatment.

Because cravings are short-lived, exercising, relax-

ing, and engaging in other activities for a few

minutes are alternatives to help patients through

a craving period. However, if the patient has pre-

viously failed at quitting abruptly or does not feel

comfortable, pharmacotherapy approaches may be

used to alleviate withdrawal symptoms.

A pharmacotherapy approach approved by the

US Food and Drug Administration is nicotine

replacement therapy (NRT), which uses gum,

lozenges, and patches to ease the severity of with-

drawal symptoms. The nicotine gum, which

requires a “chew and park” method of chewing, is

available in 2mg or 4mg dosages. It quickly deli-

vers nicotine to the brain; however, the nicotinegum

must be chewed properly in order to be effective in

reducing nicotine withdrawals. Similar to the gum,

nicotine lozenges come in the form of hard candy. It

slowly releases nicotine as it dissolves in themouth.

For proper results, the lozenge should not be bitten

or chewed. The patch works by releasing a constant

amount of nicotine into the body. Somepatchesmay

be required to be worn all day. These medications

are all sold over-the-counter in the United States.

Prescription-only nicotine replacement therapies

include the nicotine nasal spray and inhaler.

Two squirts of the nasal spray comprise a dose,

releasing a total of 1.0mg of nicotine into the body
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(0.5mg per squirt). The nicotine released from the

nasal spray is absorbed relatively faster than other

nicotine replacement therapy methods [45]. The

nasal spray has also proven efficacy in alleviating

nicotine withdrawal symptoms and has shown a

year cessation rate of 15–25% [46–48]. Use of the

inhaler resembles smoking through its “hand-to-

mouth” rituals as observed in habitual smokers.

Each inhaler contains 500mg of nicotine and a puff

contains 13mg of nicotine. However, very little

nicotine actually reaches the lung because the

nicotine-containing vapor is actually deposited and

absorbed inside the mouth [45]. Success rates of

11–18% are shown in one-year cessation studies

with the inhaler [49,50]. It is important to consider

that cold weather might diminish the absorption of

nicotine when using the inhaler.

In all nicotine replacement therapy treatment,

options the amount of nicotine is gradually

decreased until a dose of zero is reached and the

patient is completely freed from nicotine addiction.

These therapies effectively suppress cravings for

nicotine. Studies found that nicotine replacement

therapy is statistically more effective than placebos

in treating patients who doubt their ability to

abruptly stop use of tobacco. However, there has

been no definite study in regards towhichmethod of

nicotine replacement therapy is more efficient.

In one study, examining the effectiveness of

nicotine replacement therapy during a 12-month

period, the sustained abstinence success rate of the

population using nicotine replacement therapy was

5.3% as opposed to 2.6% with placebo [51]. Simi-

larly, a meta-analysis of the efficaciousness of over-

the-counter nicotine replacement therapy and its

long-term (greater than sixmonths) abstinence rates

in comparison with other prescription therapies,

found that nicotine replacement therapy has similar

success rates in comparison [52]. Another study

examined the effectiveness of nicotine patches – in

terms of smoking cessation and suppression of

withdrawal severity with two different counseling

treatments. It was concluded that the nicotine patch

treatment approximately doubles the cessation rate,

which was maintained six months after initiation of

treatment [53]. Additionally, it alleviates symptoms

of nicotine withdrawal.

Nonnicotine therapies for the treatment of nico-

tine withdrawal have also shown to increase the

probability of smoking cessation. One nonicotine

therapy approved by the Food and Drug Adminis-

tration is the nontricyclic antidepressant bupropion.

Zyban, the form which was specifically developed

for smoking cessation, is an easy-to-use tablet. Like

nicotine replacement therapy, bupropion has been

shown to double cessation rates when compared

with a placebo. In a study with more than 600

participants, patients were randomized to placebo

or placed on a 50mg, 100mg, or 150mg bupropion

regimen for six weeks [54]. Most importantly,

previous diagnosis of major depression was an

exclusion criterion in this study. The cessation rates

were 10.5%, 13.7%, 18.3% and 24.4%, respec-

tively. In addition, bupropion reduced weight gain

and had minimal side effects including insomnia

and dry mouth.

Varenicline, a nicotine receptor partial agonist, is

the newest pharmacotherapy for nicotine cessation

approved by the Food and Drug Administration.

Varenicline has been proven to reduce cravings and

withdrawal symptoms. Treatment begins a week

prior to the date set for the patient to stop use of

tobacco. During the first week, the drug is gradually

increased 0.5mg per day during the first three days.

During days 4 through 7, the drug is increased

0.5mg twice a day and on day 8 the recommended

dosage of 1mg twice a day is implemented. Studies

have found varenicline to be twice more effective

than bupropion and four times more effective than

placebo after a 12-week treatment program [55,56].

At a 52-week follow-up, varenicline had more

effective continuous abstinence rates [55,56]. Thus,

varenicline is more effective than placebo and

bupropion therapy in long-term and short-term

comparisons [55,56].

Clonidine is a therapy that may be used in those

who have been unsuccessful with nicotine replace-

ment therapy, bupropion or varenicline. Approved

by the Food and Drug Administration for use as an

antihypertensive medication, it has been shown to

increase smoking cessation by 11%. Side effects of

clonidine include dizziness, dry mouth, sedation,

and orthostatic hypotension [57]. Nortriptyline is

another possible second-line therapy for smoking
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cessation. A tricyclic antidepressant, nortriptyline

showed a 12% improvement over controls in short-

term smoking cessation [58]. Finally, methoxsalen,

although not created for smoking cessation, has

been shown to reduce the CYP2A6 enzyme that

metabolizes nicotine. This allows for nicotine to

remain in the blood for longer periods, thereby

reducing the craving for nicotine. Methoxsalan is

a compound used to treat psoriasis and other skin

disorders and side effects include sensitivity to

light, premature skin aging, cataracts. and skin

cancer [59,60]

32.5 CANNABIS

The increasing demand for treatment of cannabis

dependence has led to the validity and clinical

significance of cannabis-inducedwithdrawal symp-

toms [61,62]. Although significant withdrawal

reactions from cannabis are rare, the detoxification

of marijuana still causes uncomfortable physical

symptoms, which increases the difficulty of over-

coming cannabis addiction. Anxiety, irritability,

restlessness, insomnia, weight loss, nausea, and

sweating are the most frequently reported adverse

side effects of cannabis withdrawal [61,63–66].

Symptoms are manifested in as little as 1–2

days after the last delta-9-tetrahydrocannabinol

(THC) administration and resolve within 10

days [63,67–69]. Cannabis-induced withdrawal

symptoms are subtle due to its long half-

life [70]. Cannabis-dependent individuals report

resuming cannabis use in order to avoid and/or

alleviatewithdrawal symptoms [71]. Thus, decreas-

ing withdrawal symptoms will reduce relapse

rates and allow for a more successful recovery

program.

The most promising pharmacological treatment

for the management of cannabis withdrawal is oral

THC substitution. Oral THC is a long-acting agent

with slow onset. Using THC capsules to alleviate

withdrawal symptoms, and possibly to treat canna-

bis dependence, uses the same principles as in other

effective drug treatment programs: for example,

methadone substitution treatment and nicotine

replacement treatments.

An inpatient study found oral THC capsules

(50mg/day) administered on the first day of mar-

ijuana abstinence significantly decrease cravings

and withdrawal symptoms while producing no

intoxication when compared to placebo [61]. In

another study [72], lower doses of oral THC

(30mg/day) reduced discomfort of withdrawal

symptomswhile the higher THC doses (90mg/day)

completely alleviated withdrawal symptoms with

minimum adverse side effects. Thus, clinicians can

adjust the dose regimen of oral THC in order to

alleviate a patient’s withdrawal symptoms based on

the severity of their dependence. It is important to

note that the high doses of THC produced euphoria

in some patients, which can be associated with

potential abuse in patients seeking that feeling [72].

The latter study [72] extended on the previous study

by Haney finding oral THC to be as effective in an

outpatient setting [73].

Another study [74] analyzing the acute and resi-

dual cognitive effects of 7.5 and 15mg of delta-9-

THC in infrequent cannabis users, found that use

leads to impairment of episodic memory and learn-

ing two hours after administration (peak plasma

concentration), while perceptual priming and the

working memory were unaffected. Furthermore,

these effects were not found 24–48 hours after

the administration of delta-9-THC, which indicates

the residual effects are minimal [74].

Lofexidine is an antihypertensive that has been

used as a treatment option for opiate withdrawal.

Clinical trials are underway for its use in treating

marijuana withdrawal and relapse. In a small study

of nontreatment-seeking volunteers, lofexidine in

combinationwith THCwas shown to improve sleep

and decrease marijuana withdrawal, craving, and

relapse in daily marijuana smokers better than

either monotherapy [73].

Other potential medications have shown to have

no positive effects in alleviating withdrawal symp-

toms. Divalproex and bupropion worsened the
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negative mood symptoms associated with cannabis

withdrawals [61,75]. Nefazodone alleviated certain

withdrawal symptoms, but had no effect on the

majority of the symptoms [76]. The present data

clearly suggest the role of oral THC as an effective

treatment of cannabis withdrawal symptoms.

32.6 COCAINE AND OTHER STIMULANTS

Until recently, treatment for stimulant addiction

was mainly nonpharmacological due to the belief

that it created a psychological dependency. Due

to recent advances regarding the mechanism

involved in stimulant addiction, it is now known

that chronic stimulant abuse leads to neurophy-

siological adaptation [77]. This finding has paved

the way for the research and discovery of several

targets for stimulant pharmacotherapy: antide-

pressant, anticonvulsant, and dopaminergic medi-

cations [77]. Despite these findings, however, there

is still no proven effective medication for cocaine

dependence. Since the ultimate goal of treatment is

to achieve ceased stimulant abuse by drastically

reducing and controlling the inevitable cravings

experienced during the period of withdrawal treat-

ment, current research is focused on anticraving

pharmacological agents.

The first study published on pharmacological

methodsforcocainedependencefocusedonrelieving

withdrawal symptoms, such as cravings and post-

addiction dysphoria, with medication that affected

the dopamine receptors [78]. Gawin and Kleber

showed a decrease in these symptoms with the use

of the tricyclic antidepressant desipramine [78].

Giannini and colleagues achieved the same results

in a larger open field study [79]. Subsequently, low

dosesofbromocriptine,adopaminergicagonist,were

shown to be effective in cocaine detoxification [80].

Futhermore,GianniniandBillet foundbromocriptine

tobeslightlymoreeffectivethanplaceboinmanaging

stimulant withdrawal symptoms and bromocriptine-

desipramine treatment to be evenmore effective than

monotherapy [81].

Although promising, recent evidence is incon-

sistent with the findings above. Handelsman and

colleagues found no significant difference between

bromocriptine and placebo in reducing cocaine use

or cravings [82]. Several other studies did not

support the role of bromocriptine in relieving sti-

mulant-induced withdrawal symptoms [83–85].

During withdrawal from stimulants and other

drugs, intense cravings are the trademark symptom.

These cravings may play a major role in relapse

rates and some studies suggest a relationship

between the severity of cravings and stimulant

dependence relapse rates as well as treatment out-

come [86–91]. However, other studies found no

association between the variables mentioned

above [92,93]. This inconsistency may be due to

the lack of reliable and valid instruments tomeasure

“craving” in a patient.

A valid measure of “craving” in stimulant-

dependent patients is the Cocaine Craving Ques-

tionnaire-Now (CCQ-Now) or its abbreviated for-

mat, CCQ-Brief. Findings from different studies

have shown these questionnaires to be reliable and

valid instruments in the comprehensive assessment

of cocaine cravings and in assessing relapse sus-

ceptibility as well as treatment outcome [88,94,95].

The administration of the CCQ-Now and CCQ-

Brief may be beneficial in increasing treatment

retention and in the overall recovery from stimu-

lant addiction.

Stimulant withdrawal management deals with a

wide range of physiological and psychological

symptoms [96]. Despite early beliefs that stimulant

withdrawal followed a three-phase sequence –

crash, withdrawal, and extinction [97] – more

recent studies have shown no classic pattern of

stimulant-induced withdrawal [98–101]. In these

studies, symptoms of withdrawal in cocaine-depen-

dent patients were mild and gradually improved

with the continuation of the study. Weddington’s

examination of cocaine withdrawal showed a linear

decrease in symptoms such as craving and dys-

phoria [101]. Because of the steady linear reduction

in symptoms, these authors concluded symptoms

PHARMACOLOGICAL THERAPEUTICS FOR DETOXIFICATION IN ADDICTIVE DISORDERS 491



such as cravings, sleeping disturbance, fatigue,

restlessness, and depression should be character-

ized as “short-term abstinence” rather than with-

drawal symptoms [99–101].

Similar results were found when analyzing

the symptoms of methamphetamine abstinence

[102,103]. The most prominent symptoms – depres-

sion, irritability, and poor concentration – are shown

to be mild and to linearly decline from a high initial

peak [102,103].McGregor et al. found evidence of a

phasic withdrawal pattern in methamphetamine-

induced withdrawal [103]. He further distinguished

the initial 7–10daysof symptomspresent as the acute

phase and the subsequent two weeks as the subacute

phase [103].

Due to the transient characteristics of these mild

abstinence-induced symptoms, no pharmacologi-

cal treatment is indicated unless severe symptoms,

such as acute psychotic disorders or other medical

emergencies, are present. Recent advances regard-

ing the mechanisms involved in cocaine addiction

have led the way for the discovery of several

targets for stimulant pharmacotherapy. Treatment

with disulfiram has shown to reduce cocaine use

in a number of clinical trials [1,104–114]. Other

pharmacotherapies showing promise in reducing

cocaine dependency include GABA medications:

tiagabine and topiramate, beta-adrenergic blocker

and propranolol [113,115–118], stimulant medi-

cation [110,111,119,120], modafinil and a

cocaine vaccine [112,113,117,118,120]. How-

ever, these pharmacotherapies are still experimen-

tal and not yet approved by the Food and

Drug Administration [112,113]. Thus, larger

controlled clinical trials must be performed in

order to validate the efficacy of these promising

treatments.

The literature concerning stimulant withdrawal

remains controversial. Mood and cognitive skills

improve gradually and linearly during short-term

abstinence from stimulants. Currently, there is no

proven effective pharmacotherapy for stimulant

dependence [114], although considerable advances

on the neurobiological mechanisms of this addic-

tion could pave the way for future effective phar-

macotherapy development.

32.7 OPIATES

Unlike stimulants, opiates produce physical

symptoms as a result of detoxification. Opiate

withdrawal occurs when a chronic opiate addict

abruptly stops or dramatically reduces opiate use.

Although withdrawal from opiates causes physi-

cal discomfort, it is not life threatening. The most

common clinical characteristics of opiate with-

drawal include dilated pupils, diarrhea, runny

nose, goose bumps, abdominal pain, sweating,

agitation, nausea, and vomiting. The symptoms

and severity of withdrawal varies according to

the specific opiate used and the length and

amount of regular use. The faster metabolizing

opiates are associated with shorter and more

severe withdrawal symptoms [3]. Heroin with-

drawal symptoms usually peak at 36–72 hours

after the last dose and usually last five days [3],

whereas opiates that bind tightly to receptors

and/or are slowly metabolized have longer yet

more mild withdrawal symptoms [3]. Methadone

withdrawal reaches its peak within 4–6 days of

the last dose and usually last 10–12 days [3]. In

addition, duration and dose of regular use is

directly related to the severity of withdrawal

symptoms.

A physical examination and an analysis of the

clinical history are sufficient in order to evaluate

the severity of withdrawal symptoms. These

should include an analysis of the individual’s

psychological, psychosocial, and physical status.

In addition, a physical examination of cutaneous

signs may be advantageous in the diagnostic

process. Due to the medical complications

associated with opiate addiction, several labora-

tory tests, such as a urine screening for drugs,

complete blood count (CBC) with differential

analysis, HIV test, chest X ray, PPD (purified

protein derivative, also known as tuberculin skin

test) plus antigen testing, hepatitis antigen and

antibody tests, are all recommended prior to
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determining an adequate treatment plan for

withdrawal [3].

The most common treatment for opiate with-

drawal is methadone substitution, in which metha-

done is substituted for the addicted opiate and then

slowly tapered once the patient is stabi-

lized [121–123]. Because methadone has a longer

half-life than other opiates, thewithdrawal and risks

of complications are minimized, producing a

smoother treatment [3]. In addition, methadone can

be orally given and is a long-acting agent. A dose of

10–20mg of methadone is the recommended initial

dosage and should reduce withdrawal symptoms, if

initially present, in 30–60 minutes. In this case, the

patient should be kept under observation in order to

evaluate the effectiveness of the dose. If withdrawal

symptoms continue, an additional 5–10mg of

methadone can be prescribed. If there were origin-

ally nowithdrawal symptoms, the patient should be

observed for drowsiness and/or depressed respira-

tion [3]. This process is repeated every 12 hours

until the cessation of withdrawal symptoms. An

initial dose should not exceed 30mg and the patient

should not be given more than 40mg in a 24-hour

period during the first few days of treatment. The

revised dose that adequately suppressedwithdrawal

symptoms on the first day of treatment is repeated

until the patient is stabilized. Methadone is then

gradually withdrawn either by decreasing the

dosage by 5 mg/day until zero dose is reached or

by 5 mg/day until a dose of 10mg is reached in

which 2–3mg is withdrawn a day until zero dose is

reached [3]. However, problems have been found

with this treatment protocol, in particular concern-

ing residual withdrawal symptoms [124,125]. Cur-

rently, there is no consensus on the most efficacious

treatment procedure for the management of opiate

withdrawal [126].

Also administered by opioid substitution, levo-

alpha-acetyl-methadol (LAAM) can suppress opi-

ate withdrawal for longer periods than methadone,

thus should be administered no more than every

other day. Induction onto LAAM to relieve opiate

withdrawal symptoms begins with a dose of

20–40mg. Doses are adjusted up or down to

approximate the patient’s tolerance threshold in

order to reduce and/or eliminate craving for opiates.

If relief is not felt within 48 hours, patients need to

be made aware that time rather than more medica-

tion is required for LAAM’s effects to manifest.

Thus, this is not considered a first-line therapy for

opiate withdrawal [127].

An alternative nonopioid approach is to directly

treat thewithdrawal symptomswith clonidine, aa2-

agonist approved by the Food and Drug Adminis-

tration for the treatment of high blood pressure. The

discovery of the efficacy of clonidine in alleviating

opiate-induced withdrawal symptoms lead to wide-

spread use of thismedication [128]. However, when

compared to methadone substitution, there was no

significant difference between the two treat-

ments [129]. Clonidine had a lower retention in

treatment than methadone substitution [129,130].

Furthermore, clonidine was linked with many

adverse side effects, such as hypotension and

sedation [129].

Dissatisfaction with clonidine’s adverse side

effects has opened doors to newer andmore efficient

approaches in the detoxification of opiates. Lofex-

idine is an analog of clonidine (with fewer side

effects) used preferably in outpatient settings. Still,

in a review of detoxification treatment trials, if

given the choice of clonidine, lofexidine or metha-

done, patients preferred methadone over other

medications [131].

Buprenorphine, a partial agonist of the mu recep-

tor and an agonist at the kappa receptor, has been

shown to be more effective with less adverse side

effects than clonidine [126,129,132–135]. Partici-

pants stay in treatment longer with buprenorphine

than clonidine regardless of the treatment set-

ting [129,134–136]. Furthermore, buprenorphine

has a low risk for addiction, low physical depen-

dence, and its slow rate of dissociation from opioid

receptors allows for flexibility in the dose regi-

men [136,137]. The efficiency of buprenorphine is

also associated with its long duration of action,

due to its long plasma half-life [125,138]. Due

to the latter characteristic, the sublingual solution

of buprenorphine has been equally effective in

the precipitation of opiate-induced withdrawal

whether administered daily, twice a week, or thrice

weekly [139–142]. In comparison with methadone,

Johnson [136] found buprenorphine, 8 mg/d, to be
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as effective as methadone, 60 mg/d, and superior to

methadone, 20 mg/d, in treatment retention and

reduction of illicit use. In addition, Gowing et al.

found buprenorphine to alleviate withdrawal symp-

toms faster than methadone and to provide less

severe withdrawals [125,128]. Buprenorphine is

also safer than methadone in overdose [143]. In

a blinded study, an erroneous administration of

32mg of buprenorphine (32 times greater than the

prescribed 1mg) only caused the patient to experi-

ence insomnia, pressure headache, and vomiting

[144]. Other studies found the monotherapy of

buprenorphine to be as effective as methadone

treatment [134,145,146].

Naloxone has been effectively combined with

buprenorphine by tablet to further decrease its

potential for abuse compared with that associated

with methadone [139,147–149]. This sublingual

combination was created to hinder people from

crushing the pills and dissolving the powder

for injection in attempt to get high off of the

buprenorphine (an opioid). Intramuscular injection

of buprenorphine/naloxonewould cause immediate

withdrawal symptoms and the agonist properties

of buprenorphine would likely kick in, extending

this period of withdrawal [147,148]. However, in

the sublingual formbuprenorphine/naloxone iswell

tolerated with no major adverse side effects –

neither precipitation of withdrawal nor high poten-

tial for abuse – in opioid-dependent individuals

[147]. However, Strain [150] found the sublingual

administration of buprenorphine/naloxone to have

the potential for addiction in nondependent opioid

addicts.

Recently, the number of opiate addicts with

multiple drugs of abuse has increased, complica-

ting the detoxification process [151,152]. When

comparing the efficacy of methadone and bupre-

norphine in the treatment of benzodiazepine/opiate

co-dependents, Reed [125] found buprenorphine to

be more effective than methadone in alleviating

withdrawal symptoms. In addition, patients were

more likely to complete treatment when buprenor-

phine was used [125]. Another study found a

buprenorphine/carbamazepine combination to sig-

nificantly decrease withdrawal symptoms when

compared to methadone/carbamazepine [151].

Although buprenorphine/carbamazepine was more

effective in the detoxification process for opioid

dependents with polydrug addiction, neither group

presented severe side effects [151]. Furthermore,

when compared with clonidine/carbamazepine, the

combination of valproate with buprenorphine has

been shown to be safer and more effective for

minimizing withdrawal symptoms during polydrug

detoxification [152].

32.8 INHALANTS

Inhalant addiction encompasses a variety of

agents that are volatile at room temperature [153].

Unlike other addictive substances, these agents

are grouped together by having a common route

of misuse [153]. The misuse of these volatile

substances creates a rapid onset of intoxication

marked by a “high.” Chronic abuses of inhalants

who abruptly decide to stop may experience with-

drawal symptoms for several weeks. Symptoms

include hand tremors, excessive sweating, con-

stant headaches, and irritation. The lack of

research on inhalant abuse and dependence pre-

vents effective treatment. A supportive environ-

ment is the mainstay treatment as there are no

reversal agents for inhalant intoxication. With

the exception of nitrites, inhalants are depressants

directly affecting the central nervous system

[153–155] Nitrites primarily cause “vasodilation

and smooth muscle relaxation” [153,155–157].

The immediate effects of inhalants only last a few

minutes [153]. Therefore, repeated use of inhalants

may be common in order to extend intoxication.

Chronic use may lead to a psychotic disorder char-

acterized by deliriums, hallucinations and disorien-

tation [153,154,158,159]. In the case of continued

chronic misuse of inhalants, neurological damage

can become permanent [160–162].

Abrupt cessation of volatile substancemisuse can

lead to mild withdrawal symptoms, such as anxiety,

depression, loss of appetite, irritation, aggressive
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behavior, dizziness, tremors, and nausea. These

withdrawal symptoms are infrequent [162] and,

due to their transient nature, acutely intoxicated

patients barely seek medical help, unless the con-

dition becomes life threatening. Severe withdrawal

symptoms may include seizures, coma, cardiopul-

monary arrest or death. Intoxication from volatile

substance abuse may also lead to “sudden

sniffing death syndrome” [163–166]. Shepherd

describes this syndrome as “unpredictable, unpre-

ventable and resuscitation is rarely successful”

[163]. A study found as many as half of inhalant-

related deaths to be attributed to sudden sniffing

death syndrome [164]. The risk of “sudden sniffing

death syndrome” has no bearing on whether or not

the patient previously had a history of chronic

abuse. In a study, 22% of deaths that occurred from

“sudden sniffing death syndrome” happened during

initial experimentation [165].

Since there is little literature on the effectiveness

of different treatment programs for inhalant abuse

and/or dependence, management of acute intoxica-

tion primarily relies on assessing acute injury or

toxicity and stabilizing the patient in a calm and

supportive environment. It is also important to

closely monitor hydration and cardiorespiratory sta-

tus [153,162,167]. Thus, the first step towards recov-

ery is to detoxify the patient [153,160,162]. After

stabilization, a complete physical and mental exam-

ination should be performed to assess the patient’s

need for intervention [153,154,158,159]. Currently,

intervention for volatile substance addiction is pri-

marily directed towards counseling and abstinence.

A survey of drug treatment program directors con-

cluded that drug treatment programshave inadequate

resources and trained staff for inhalant user treat-

ment [168]. Further research on the treatment of

inhalant addiction is needed in order to improve

current therapies available, and to develop new

approaches. Studies should focus on detoxification

and relief of withdrawal symptoms, as these are the

first steps into recovery.

32.9 HALLUCINOGENS

Hallucinogens, also known as psychedelic drugs,

affect the brain, causing intense sensory experiences.

Unlike other addictive drugs, adverse side effects of

hallucinogens are not dose-related but related to

personal predisposition and the setting in which the

drug was administered. A “bad trip” occurs when

negative side effects occur due to administration of

hallucinogens. These are characterized by extreme

anxiety, fearful hallucinations, panic, paranoia, and

even suicide. There are only a few studies on the

long-term effects of hallucinogens. Furthermore,

there is little evidence that dependence orwithdrawal

symptoms occur for hallucinogens.

Hallucinogen episodes usually wear off within

12 hours [25]. “Talking down” an individual

experiencing mild adverse reactions from halluci-

nogens is sufficient therapy [169]. This should be

done in a quiet and calm environment to reduce

stimuli.

If the patient’s adverse side effects intensify and

the patient becomes violent, 1–2mg of intramus-

cular alprazolam (Xanax) is adequate treat-

ment [25]. The effects of hallucinogens are not easy

to predict. Since psychedelic drugs do not seem to

cause physical addiction, they are not associated

with true withdrawal symptoms.

32.10 CONCLUSIONS

There are several pharmacotherapies available to

treat intoxication andwithdrawal and it is important

for providers to embrace and incorporate them into

standard care. Thus far, benzodiazepines are the

mainstay for alcohol withdrawal and barbiturates

for sedative-hypnotic withdrawal. Bupropion, nico-

tine replacement therapy or varenicline are top

treatment options for control of nicotinewithdrawal

symptoms. Oral THC capsules have been shown to

effectively reduce cravings and cannabis-induced
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withdrawal symptoms. Methadone substitution and

withdrawal is the most common treatment for opi-

ate detoxification. New research has found bupre-

norphine and the buprenorphine/naloxone combi-

nation to be as effective, if not more effective, than

methadone in alleviating withdrawal symptoms.

Options are few and far between in treatment of

stimulant, inhalant, and hallucinogen intoxication

andwithdrawal.More research is needed in the area

of addiction pharmacotherapies to give patients a

fighting chance at full recovery.
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33.1 SIGNIFICANCE TO THE CLINICIAN

Relapse, which is generally considered the return

to active use of a substance after a period of

intentional abstinence [1], was previously inter-

preted as a failure of treatment or catastrophic loss

of “recovery” status. Though no consensus has yet

been reached in the field regarding the markers of

relapse, lapses (i.e., temporary “slips” back to

active use that do not meet criteria for abuse

or dependence) are now generally understood to

be an expected part of the addiction cycle. How-

ever, the most desirable outcome, and a key marker

of recovery according to the prevailing defini-

tion [2], is for individuals with addictive diseases

to maintain long-term abstinence from addictive

substances. Indeed, research has demonstrated

that the length of abstinence achieved during treat-

ment is predictive of successful outcome [3]. Psy-

chotherapeutic relapse prevention techniques

encompass an important component of care [4].

In addition, pharmacological therapeutic interven-

tions (PTIs) may assist with relapse prevention. For

example, PTIs may cause an immediate reduction

of alcohol/drug craving [5]. As a result, patients

may benefit from the prescription of PTIs, which

are readily available for many addictive sub-

stances, and may increase the likelihood of achiev-

ing abstinence and sobriety. Unfortunately, many

clinicians do not feel comfortable managing the

treatment of addictive disorders, and may not

understand the clinical utility of PTIs in the stan-

dard of care. Given the potential advantages of

using PTIs to assist with treatment for addictive

disorders, more work is needed to disseminate the

research findings and promote clinician compe-

tence in this area.

This chapter discusses issues related to the imple-

mentation of pharmacological therapeutics for

relapse reduction inaddictivedisorders.Specifically,
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itaddresses thescopeof theproblem(i.e.,prevalence

of relapse), describes the clinical relevance of

relapse, and discusses the types of PTIs currently

available for relapse reduction. It offers a guide for

clinicians who wish to learn more about the incor-

poration of PTIs in the care of patients recovering

from addiction.

The over-arching goal of this chapter is to make

clinicians aware of the state of the art in pharma-

cological intervention for relapse prevention in

patients with addictive diseases. Upon completion

of this chapter, the reader will be familiar with the

major advances in the treatment of relapse to alco-

hol, opiates, cocaine and other stimulants, cannabis,

sedative-hypnotics, hallucinogens, nicotine, and

inhalants. Specifically, the reader will:

1. Understand the prevalence and course of relapse

in patients with substance use disorders

2. Be aware of available pharmacological thera-

peutic interventions (PTIs)

3. Recognize which PTIs are appropriate for each

addictive substance

4. Possess a user-friendly guide for the use of PTIs

in patients at risk for experiencing relapse.

33.2 CLINICAL PREVALENCE

Relapse typically occurs in over half of the addicted

population. In general, long-term administration of

addictive substances increases the likelihood of

relapse, even years after successful detoxification.

Several factors may influence the onset of relapse.

For example, priming (e.g., new exposure to a

formerly misused substance), environmental cues

(e.g., people, places, or things associated with past

drug use), and stress can all trigger intense craving

and cause relapse [6]. The prevalence of relapse in

addictive disorders varies by patient demographics

as well as the addictive substance.

33.2.1 Prevalence of relapse to specific
addictive drugs

33.2.1.1 Alcohol

Patients recovering from alcohol addiction or

dependence display varying rates of relapse. Most

studies show that relapse occurs among 40–60% of

patients within the first fewmonths, and that relapse

prevalence climbs to 70–80% by the end of year

one. Longer-term studies have proven somewhat

more optimistic. In a two-year longitudinal study

of 199 individuals after treatment, Booth et al.

found that 9.1% of individuals remained sub-

stance-dependent at all interviews, 69.4%abstained

once remission was achieved, and only 17.5% had a

relapsing and remitting course [7]. Evidence from

a population-based study demonstrated that only

25.9% experienced recurrence of alcohol use dis-

order symptoms at three-year follow-up, and only

5.1%experienced the recurrence of dependence [8].

This rate is much lower than that seen in most

treatment samples; however, this is expected, given

that those entering treatment generally display

greater severity of disease and/or other comorbid-

ities. Research has also identified some prognostic

factors for successful abstinence from alcohol,

including (1) the absence of a pre-existing antiso-

cial personality disorder or additional substance use

disorder, (2) evidence of general life stability, and

(3) completion of a full two-to-four week course of

initial rehabilitation [7]. The presence of these three

factors predicts abstinence for at least one or more

years. Conversely, the absence of these factors is

associatedwith amuch higher likelihood of relapse.

For example, alcoholics with other drug problems

and those who are homeless are thought to have an

85–90% chance of relapse within one year. Com-

mon reasons given for relapse include depression,

boredom, loneliness, stopping Alcoholics Anon-

ymous, and anxiety.

The High-Risk Alcoholism Relapse (HRAR)

Scale, was developed during a study of relapse

following inpatient alcoholism treatment in a cohort
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of male United States Veterans. Predictive validity

was confirmed using other populations. For exam-

ple, DeGottardi and colleagues [9] showed that a

High-Risk Alcoholism Relapse score higher than

three was associated with a 10.7 times greater

likelihood of relapse following liver transplanta-

tion. Interestingly, a recent study showed that the

highest rates of relapse among alcohol addicts are in

those aged 18–24 years [10]. It is also noteworthy

that there is evidence to suggest that smoking is

associated with a better outcome in recovering

alcoholics. One recent study found abstinence rates

of 38% for smoking alcoholics, compared to only

28% for nonsmoking alcoholics [11].

33.2.1.2 Opiates

In opiate addiction, as with other illicit drugs, the

longer the duration of the treatment program, the

less likely that relapse will occur [12]. Unfortu-

nately, rates of absolute abstinence from opiates are

low. For example, though long-term treatment for

heroin dependence generally includes abstinence-

based treatments (e.g., detoxification, participation

in Narcotics Anonymous), many patients abstain

from heroin via maintenance therapy with opioid

agonists, opioid antagonists, or heroin injected in a

controlled setting (maintenance therapies will be

further discussed later in this chapter). In addition,

results of a 12-year follow-up study of opiate

addicts by the Drug Abuse Reporting Program

demonstrated that 75% of patients had relapsed to

daily use of opiates one or more times following

treatment. However, it is noteworthy that 63%of the

samplewent at least three years without relapsing to

daily opiate use [13].

33.2.1.3 Cocaine and other stimulants

In most studies, long-term abstinence rates for

patients recovering from addiction to cocaine or

other stimulants rarely approach 50%. There are

exceptions in some specialized patient populations.

For example, healthcare professionals with stimu-

lant addictions have demonstrated abstinence rates

approaching 70% [14]. In general, treatment prog-

nosis for individuals with cocaine addiction

depends on both the degree of physical dependence

and many psychosocial factors (e.g., fewer medical

or psychiatric comorbidities, better psychosocial

functioning, and a supportive social network). These

factors are associated with improved prognosis,

regardless of the treatment modality. However, the

most important factor in predicting abstinence from

cocaine is treatment retention. Prognosis improves

with both increased frequency/intensity and dura-

tion of treatment. Shorter stays in treatment (i.e., less

than 90 days) have been associated with increased

risk of relapse [13]. As mentioned previously,

12-step programs, including Cocaine Anonymous,

improve treatment outcome. Relapse rates are

also lower when substance addiction treatment is

combined with primary medical care intervention,

psychiatric care (when appropriate), and vocational

rehabilitation.

33.2.1.4 Cannabis

Unfortunately, cannabis use is also associated with

a high rate of relapse. For example, Moore and

colleagues [15] found that 71% of individuals who

achieved at least twoweeks of abstinence during an

outpatient treatment program for cannabis depen-

dence lapsed at least oncewithin sixmonths of their

abstinence. Of those who lapsed, 71% relapsed into

heavier use, which was defined as at least four days

ofmarijuana use in aweek.Additionally, early lapse

was strongly associated with relapse [15]. Reason

for relapse has been studied in adolescent and adult

outpatients. Among teens, the most common rea-

sons for relapse include social pressure, cannabis

withdrawal, and negative affect [16]. On the other

hand, adult marijuana smokers cite boredom/stress/

anxiety (58%), enjoyed/missed the high (39%),

relaxation (18%), and cannabis craving (16%) as

the most common reasons for relapse [17].

Withdrawal symptoms from cannabis are gener-

ally mild and have not consistently been predictive

of relapse [18]. However, it is important to note that

spontaneous quitting of marijuana is associated

with increased use of legal substances such as

PHARMACOLOGICAL THERAPEUTICS FOR RELAPSE REDUCTION IN ADDICTIVE DISORDERS 505



alcohol, tobacco, and sleep aids. Cessation of mar-

ijuana use has not been associated with initiation of

new substance use [17], butmarijuana use does play

a role in relapse to cocaine and alcohol. Patients

who used cannabis were three times more likely to

relapse after extended abstinence from cocaine and

nearly five times more likely to relapse after absti-

nence from alcohol [19]. Fortunately, social support

and participation in psychosocial interventions are

related to successful abstinence from marijuana.

In a meta-analysis of psychosocial interventions

for substance use disorders, Dutra and colleagues

found that psychosocial interventions are more

efficacious for cannabis use disorders than all other

substance use disorders [20].

33.2.1.5 Nicotine

Though it is apparent that many smokers wish to

quit, rates of abstinence from nicotine are quite low.

Forty percent of smokers stop smoking for at least

one day in an effort to quit each year, but 70–80%

of those seeking treatment for nicotine dependence

relapse [21]. In addition, most research has focused

upon assessing abstinence after only one year;

whereas other studies using long-term tracking of

participants reveal that 35–40% of patients who

achieve one year of abstinencemay relapse between

years 1 and 5 after quitting [22]. The level of

nicotine dependence exhibited by a patient appears

to be a particularly important factor in predicting

relapse. For example, two prospective studies,

which included over 13 000 smokers, found that

the amount of time lapsed before a patient’s first

cigarette of the day and the number of cigarettes

smoked per day were key predictors of treatment

outcome and relapse. Although there is evidence to

suggest that women have higher relapse rates than

men, a systematic review by Singleton and collea-

gues showed no differences between genders with

respect to quit rates [23].

33.2.1.6 Inhalants

Though inhalant addicts would likely benefit from

participation in conventional treatment programs

for substance addicts, a survey of substance addic-

tion treatment programs revealed that most do not

feel they are adequately equipped to address inha-

lant abuse or dependence. Findings showed that

program directors perceive a great deal of neuro-

logical damage among inhalant users, and they are

markedly pessimistic about treatment effectiveness

and recovery. The survey respondents also felt that

there were insufficient resources for inhalant user

treatment and that special staff training in this area

is needed [24].

33.2.1.7 Polysubstance addiction

There is a demonstrated lack of research regarding

relapse to the use of sedative-hypnotics or halluci-

nogens; however, when assessing abstinence or

relapse in any substance user, it is important to

recognize the pervasiveness of polysubstance

addiction. Drug use is often opportunistic, and

many drug users will deviate from their drug of

choice due to availability. In addition, individuals

who use one substance may be more willing to try

others. For example, cigarette smokers and heavy

alcohol drinkers are 10 times more likely than

others to use cocaine. Of individuals who misuse

alcohol, 21%have a lifetime history of another drug

use disorder. Similarly, of those who misuse illicit

drugs, 47% have a lifetime history of alcohol

addiction, and 75–95% of them smoke cigarettes.

In the 2004 National Survey on Drug Use and

Health, 92% of individuals who had used cocaine

in the past month also used alcohol, 79% smoked

cigarettes, and 73% used both alcohol and

cigarettes [25].

33.2.2 Factors affecting relapse:
all substances

Despite the high rates of relapse noted among

various groups of substance addicts, not all indivi-

duals have the same chance of experiencing relapse.

For example, low socioeconomic status, comorbid

conditions, and lack of family or social supports

are associated with increased risk of relapse [21].
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In addition, studies have repeatedly demonstrated

that patients who comply with recommended edu-

cation, counseling, and/or medication have more

favorable prognoses and lower incidence of relapse.

For example, Alcoholics Anonymous affiliation

and/or attendance are associated with increased

rates of abstinence and decreased likelihood of

relapse [10,26,27]. Many other 12-step programs

(e.g., Narcotics Anonymous and Cocaine Anon-

ymous) boast similar results, including increased

abstinence, decreased substance use, and better

psychological health. Similarly, the evidence shows

improved outcomes after completion of a residen-

tial treatment program. After a first serious treat-

ment course, 10–20% of patients never relapse.

Unfortunately, there is a high rate of relapse

immediately after leaving treatment. Within the

first three months post-treatment (described as the

“critical period”), over 50% of patients will relapse.

It has been suggested that attendance at programs

like Alcoholics Anonymous or Narcotics Anon-

ymous following residential treatment (“90 meet-

ings in 90 days”) produces a more favorable

prognosis and can ensure that the patient has

adequate support to maintain abstinence past this

critical period. However, a five-year follow-up

study of patients discharged from residential treat-

ment for drug dependence found that attendance at

Alcoholics Anonymous or Narcotics Anonymous

did not affect abstinence from alcohol or cocaine,

but did increase the likelihood that a person would

be abstinent from opiates [28]. With each year of

attempted abstinence, an additional 2–3% of sub-

stance addicts will achieve long-term sobriety [29].

33.3 CLINICAL RELEVANCE OF RELAPSE

About 25–40% of hospital admissions are related to

substance addiction and its sequelae. Additionally,

10–16% of outpatients seen in general practice

suffer from problems related to addiction [30].

Substance dependence is a chronic disease, and

substance use and relapse are clinically relevant in

virtually all medical disciplines. Therefore, clini-

cians should be aware of and routinely monitor for

substance use disorders. Attention to this health

concern is particularly important for patients who

have medical comorbidities. Managing medical

problems within the context of addiction can be

quite challenging and frustrating. As described in

other chapters, there is significant evidence demon-

strating that substance addiction can both cause and

exacerbatemedical problems. As a result, relapse to

substance use may have serious medical ramifica-

tions in addition to the financial, legal, and inter-

personal consequences of addiction. Treatment for

substance addiction and relapse prevention may be

a crucial component of medical care for individuals

with certain medical conditions.

33.4 CLINICAL DIAGNOSIS OF RELAPSE

It is very important for healthcare providers to

diagnose relapse as quickly as possible. This allows

for quick intervention and more expedient restora-

tion to sobriety/recovery, which may mitigate the

return of some psychosocial and interpersonal stres-

sors associated with addiction. Research has shown

that many relapses can be predictable and preven-

table, as long as the recovering addict is well

supported [31]. Perhaps the most important aspect

of diagnosing relapse is identifying relapse trigger-

ing cues. There is a strong relationship between

contact with substance-related cues and subsequent

relapse [32]. Examples include renewing relation-

shipswith drug using friends, participating in rituals

of drug use, and returning to the location where the

drug use occurred. Understanding the influence of

these cues may be related to tolerance. Tolerance

can be defined as adaptation to a drug or the ability

of the body to compensate for the effects of the drug.

Changes occur within the body whenever drugs

are used. Once a user has developed tolerance to

a substance, his brain begins to “crave” the drug as
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a way to return to homeostasis. Indeed, exposure to

drug-related cues may reinstate such neurobiologi-

cal changes, even in the absence of the drug. Thus,

observing for relapse triggering cues is important to

prevent a lapse from resulting in the return to full

blown addiction. Some research even suggests that

neuro imaging data may be used to predict the

likelihood of relapse in certain patients [33].

Medical indications that relapse have occurred

may not be glaringly apparent. For example, there

may be no abnormal physical examination findings

that were not recorded during a previous visit.

Despite this, it is important to perform a careful and

complete physical examination, as there may be

anatomical or physiological changes that would

suggest ongoing substance addiction. Laboratory

data may offer more information than the physical

examination, especially with regard to alcohol

relapse. For example, liver tests that indicate hepa-

tocytedamage fromalcoholmaybeused.Biological

markers such as gamma glutamyl transferase

(GGT), carbohydrate-deficient transferrin (CDT),

andmeancorpuscularvolume(MCV)mayalsohave

utility as indicators of alcohol relapse. Sensitivity

for detecting relapse is 55% for CDT, 50% for GGT

and 20% for MCV [34]. In addition, there are data

to suggest thatwhen these tests are used in combina-

tion with careful history taking, the specificity

improves. Though carbohydrate-deficient transfer-

rin is arguably themost sensitivemarker for alcohol

relapse [34], there are limitations to its specificity.

For example, womenmust consume larger volumes

of alcohol to produce a positive test. In general, a

woman would have to consume 4–5 alcoholic bev-

erageswithin two-to-fourweeks in order to produce

a positive test [35]. As a result, use of breathalyzer

testing may have some utility, and screening for

ethyl glucuronide may improve urine testing for

alcohol [36], as it allows for detection of alcohol

metabolites in urine up to five days after last use.

With regard to other addictive substances, ran-

dom drug screening through urinalysis is the pre-

ferred method for identifying relapse. In general,

urine screening is more accurate than self-

report [37,38], and is more sensitive and less inva-

sive than blood testing [39,40]. Although drug

testing cannot distinguish whether substance use

is indicative of addiction, it can identify whether

the substance has been used. For individuals in

recovery who are abstaining from substance use,

any substance use is considered a “lapse” and may

be clinically important.

33.5 PHARMACOLOGIC THERAPEUTIC INTERVENTIONS FOR RELAPSE
PREVENTION AND TREATMENT

When considering treatment for addictive behavior

and relapse, it is important to note that pharma-

cotherapy alone is usually not recommended.

Rather, treatment outcome is enhanced by combin-

ing psychosocial treatment (e.g., motivational

interviewing, cognitive behavioral therapy, contin-

gency management, family/marital therapy, and/or

participation in a 12-step program) with medica-

tion. Psychosocial treatment is covered in other

sections of this book, so this chapter focuses on

drug-specific pharmacologic therapeutic interven-

tions (PTIs) used in treating addiction and prevent-

ing relapse.

Overthepast fewdecades,significantprogresshas

been made in the development of pharmacological

interventions for drug and alcohol addiction [5].

Pharmacological treatments for intoxication, over-

dose, and detoxification/withdrawal are covered in

another chapter, but several additional PTIs have

been identified or developed to prevent relapse to

active substance use. In general, the goals of these

PTIs are to reduce drug craving, block the euphoric

effects associated with use, or produce aversive

experiences following use. Research has demon-

strated that these medications are most effective

when administered within the context of concurrent

psychotherapy [5]. This section covers PTIs for

the prevention of relapse in the misuse of alcohol,

opiates, cocaine, cannabis, sedative/hypnotics, hal-

lucinogens, nicotine, and inhalants.
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33.5.1 Alcohol

Much research has been conducted to identify,

develop, and assess the efficacy of various medica-

tions in preventing relapse to alcohol abuse and

dependence. Though there are no endogenous

“alcohol” receptors in the human brain, alcohol has

demonstrated effects on several neurotransmitter

systems. As a result, several medications, which

target different neurotransmitters and receptors,

have been developed to prevent relapse among

alcohol addicts [41]. As mentioned previously, the

risk for relapse to alcohol is quite high, particularly

in the first 6–12 months. As a result, it is recom-

mended that an initial course of pharmacotherapy

extends at least three months. Research has not yet

demonstrated a preferred sequence in terms of

choosing which medication to try first; however, if

one medication is not effective, it is reasonable to

consider others. Results of published studies have

demonstrated no additive benefit of combining

medications for concurrent administration [42,43].

But, as with all pharmacotherapy for relapse pre-

vention, research has shown that medications are

most effective when used in conjunction with psy-

chological and behavioral therapies.

33.5.1.1 Disulfiram

This drug, commonly known as Antabuse, was the

first medication to be offered for the treatment of

alcohol dependence. The US Food and Drug

Administration (FDA) first approved disulfiram in

1951, and it has been used safely and somewhat

effectively in clinical settings since that time. The

mechanism of action in disulfiram is to block the

enzyme, aldehyde dehydrogenase, which helps to

metabolize alcohol. As a result, consumption of

alcohol after pretreatment with disulfiram causes

acetaldehyde to accumulate in the bloodstream.

The consequences of this accumulation can include

nausea, vomiting, sweating, flushing, palpitations,

and difficulty breathing [44], making alcohol con-

sumption an extremely aversive experience for the

user. Disulfiram is administered orally once per day

and can be effective for individuals who are com-

mitted to sobriety; however, medication compli-

ance is frequently problematic. Results of clinical

trials have demonstrated limited support for its

efficacy, generally due to low compliance [45,46].

Some research suggests that compliance may be

increased if disulfiram administration is supervised

by a spouse or employer [47].More recent advances

in PTIs for the prevention of relapse to alcohol have

rendered disulfiram less popular. Indeed, many

providers currently use disulfiram as a “last resort”

intervention.

33.5.1.2 Naltrexone

Naltrexone is an opioid antagonist that blocks

access to the endogenous opioid receptors [48,49].

It was FDA approved for the treatment of alcohol

dependence in December 1994. When used as a

treatment for individuals who misuse alcohol, nal-

trexone reduces craving and is believed to interfere

with alcohol-induced brain reward by inhibiting

the release of dopamine. Naltrexone can be admi-

nistered orally in once-daily tablet form or in

extended-release form via intramuscular injection

once per month. The latter method may be parti-

cularly useful when medication compliance is a

problem.

After a complete history, physical examination,

and laboratory testing, most patients are started on

50mg orally per day. However, a recent large,

randomized controlled trial indicated that a ther-

apeutic dose of 100mg per day may be more

effective [42]. Some clinicians provide patients

with a naltrexone ID card or ask them to order a

Medic Alert bracelet that clearly indicates that they

are maintained on an opioid antagonist. This can be

useful if opiate medication for pain relief is needed,

as the dose would need to be adjusted accordingly.

Common side effects of naltrexone include light-

headedness, diarrhea, dizziness, and nausea; how-

ever, these effects are transient formost patients and

naltrexone is generally well-tolerated. Weight loss

and increased interest in sex have also been reported

by some patients. In addition, patients maintained
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on opioid antagonists should be treated with non-

opioid cough, antidiarrheal, headache, and pain

medications.

Research has demonstrated that naltrexone pre-

treatment results in decreased alcohol self-admin-

istration in nonhuman primates [50]. Studies using

human subjects have demonstrated that treatment

with naltrexone is associated with lower relapse

rate, fewer drinking episodes, decreased “heavy

drinking” days, longer time to relapse, and reduced

tendency for a slip to become a relapse [51–53]. It is

also associated with lower rates of treatment drop-

out than placebo [53]. Oral naltrexone appears to be

most effective for individuals who experience

“slips” to heavy drinking, and may not be as helpful

in themaintenance of abstinence [54,55]. Injectable

naltrexone appears to be particularly efficacious

among men and individuals who have already

achieved a period of abstinence [56]. In addition,

naltrexone has demonstrated efficacy in treating

individuals with high levels of depression and/or

high levels of somatic distress [57]. Indeed, recent

studies suggest that naltrexone may be most effec-

tive for alcohol dependent individuals with a family

history of alcohol dependence [58].

33.5.1.3 Acamprosate

In July 2004, after many years of safe use in Europe

and around the world, the FDA approved the use of

acamprosate for the maintenance of alcohol absti-

nence. Acamprosate is a synthetic compound that

has a chemical structure similar to that of the amino

acid neurotransmitters homotaurine and GABA.

Chronic alcohol use is associated with decreased

GABA and glutamate activity, and glutamate sys-

temsmay become unstable for up to 12months after

a person stops drinking.

Acamprosate is administered orally, generally

three times per day. Similar to naltrexone, acam-

prosate reduces the reinforcing (pleasurable) effects

of alcohol to reduce craving. Common side effects

include diarrhea, anxiety, insomnia, nausea, dizzi-

ness, and weakness. Some research indicates that

acamprosate may worsen depression and/or suici-

dal ideation, so patients with a history of major

depression should be monitored closely or pre-

scribed a different medication. In addition, a recent

study has suggested that acamprosate is more effi-

cacious among patients with low levels of somatic

distress [57].

Numerous European studies and a review of

published double-blind, placebo-controlled clinical

trials evaluating the safety and efficacy of acam-

prosate for the treatment of alcohol dependence,

indicated that acamprosate was associated with

improved treatment completion rates, abstinence

rates and/or cumulative abstinence during treat-

ment, and time to first drink [59]. In addition, results

of a later meta-analysis of 17 studies comparing

acamprosate to placebo indicated a six-month absti-

nence rate of 36% for patients taking acamprosate,

versus 23% for those taking a placebo [60]. This

positive treatment effect, combined with an excel-

lent safety profile, initially suggested great hope for

the use of acamprosate across a broad range of

patients with alcohol dependence. Unfortunately,

two large-scale studies in the United States failed to

support the efficacy of acamprosate [42,61], at least

among patients who were not motivated to abstain

completely from alcohol [61]. Comparison with

the European studies suggests that acamprosate

may bemost effective for patients who have already

achieved a longer period of abstinence [62]. As

a result, clinicians may wish to delay initiation of

acamprosate medication until the patient has

achieved more stable sobriety.

33.5.1.4 Topiramate

Topiramate was FDA approved as an antiepilectic

drug. However, recent research has demonstrated

the efficacyof topiramate in decreasing binge drink-

ing and assisting with relapse prevention in patients

with alcohol dependence.Though themechanismof

action remains unclear, the results of preliminary

outcome studies for topiramate in this population

are promising. It appears that topiramiate may exert

its effect by increasing or facilitating GABA trans-

missionwhiledecreasing transmissionofglutamate.

Topiramate is administered orally.Common side

effects include difficulty concentrating, paresthe-

510 TREATMENT OF ADDICTIVE DISORDERS



sias, taste distortion, and decreased eating. These

side effects may have contributed to the signifi-

cantly greater drop-out among patients treated

with topiramate versus placebo [63]. Side effects

(e.g., nausea, dizziness, somnolence/fatigue,

ataxia, concentration problems, confusion, par-

esthesias, and speech difficulties) may be limited

by gradually titrating patients up to the minimum

therapeutic dose, which may enhance treatment

compliance.

Preliminary research demonstrated that treat-

ment with topiramate is associated with several

positive drinking outcomes when compared to

placebo, including decreased episodes of binge

drinking, prolonged abstinence, and fewer drink-

ing-related consequences [64,65]. Results of a

recent multisite randomized trial comparing topir-

amate plus brief behavioral therapy to placebo

plus brief behavioral therapy indicated that patients

in the topiramate condition displayed fewer binge

drinking episodes and achieved more days absti-

nent, fewer drinks per day, and lower levels of

plasma gamma glutamyl transferase [63]. It is

noteworthy that abstinence was not required for

treatment entry and these group differences were

apparent by the fourth week of the study.

33.5.1.5 Serotonin reuptake inhibitors

Examples of serotonin reuptake inhibitors (SRIs)

include fluoxetine, fluvoxamine, sertraline, citalo-

pram, escitalopram oxidate, paroxetine, and so

on. Serotonin reuptake inhibitors are a class of

medications which exert their mechanism of action

by blocking reuptake of the neurotransmitter

serotonin. Alcohol is believed to affect the seroto-

nin system, so research has been conducted to

examine whether serotonin reuptake inhibitors,

which are most commonly used to treat depression

and anxiety, would demonstrate efficacy in redu-

cing quantity of drinking, frequency of drinking,

and frequency of binge drinking among individuals

with alcohol dependence. Serotonin reuptake inhi-

bitors are generally well-tolerated, but common

side effects include nausea, headache, sedation, and

sexual dysfunction [66].

ThoughnotyetFDAapprovedfor the treatmentof

alcohol dependenceor relapse prevention, serotonin

reuptake inhibitors display limited efficacy in redu-

cing alcohol consumption [67]. They appear to be

most efficacious in reducing symptoms of alcohol

dependence in patients with comorbid depres-

sion[68,69].Theuseofserotoninreuptakeinhibitors

may be indicated in cases of early-onset alcohol

dependence among individuals with a biological

predisposition to alcohol dependence as well [70].

33.5.2 Opiates

Like endogenous opioids, the opiate drugs produce

their primary effects at the mu-opioid receptors

within the brain. Though many addicts use an illicit

opiate (e.g., heroin), a growing number of opiate

addicts use prescription pain killers (e.g., codeine,

fentanyl, morphine, hydrocodone, and oxycodone).

The opiates are highly addictive, in part due to the

fact that tolerance develops relatively quickly, and

also because of the significant withdrawal symp-

toms that can occur. These drugs are extremely

potent and can cause sedation, euphoria, confusion,

and respiratory depression. There are several meth-

ods of pharamcological intervention for relapse

prevention in opiate users. Opiate agonists, partial

agonists, and antagonists have all demonstrated

some efficacy in improving rates of abstention

among individuals in recovery. The following is a

description of PTIs currently being used for relapse

prevention in opiate users.

33.5.2.1 Methadone

Methadone is a lipid-soluble, long-acting synthetic

opioid agonist that was FDA approved as a phar-

macologicmaintenance treatment for opiate depen-

dence in 1960 [71]. Maintenance therapy involves

administration of an agonist medication in order to

relieve withdrawal symptoms and craving, without

producing the same degree of euphoria associated

with the addictive drug. At adequate doses, metha-

donecanpreventopiatewithdrawalandcraving[72].

It also reduces the euphoric effects of concurrent
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heroin or other opiate use, due to cross-tolerance.

Methadone is administered orally either in liquid

or tablet form. It is well absorbed and has a long

half-life and duration of action [72]. Side effects

include hypotension, bradycardia, peripheral dila-

tion, palpitations, drowsiness, dizziness, tiredness,

nausea/vomiting, constipation, and weakness.

Despite these potential side effects, in 2000 the

Office of National Drug Control Policy declared

methadone a safe drug [73]. The FDA has since

reported that methadone misuse is associated with

several negative consequences, including slowed or

stopped breathing, life-threatening cardiac arrhyth-

mias, narcotic overdose, and even death. In addi-

tion, methadone is included as a Schedule II drug

(i.e., high addiction potential), and the therapeutic

dose is quite high (generally above 40mg). In

opiate-na€ıve individuals, even this therapeutic dose
can lead to a fatal overdose [74,75]. As a result,

methadone maintenance therapy (MMT) is gener-

ally managed within specialized treatment centers

that are federally regulated. These programs can be

highly efficacious in increasing abstinence from

heroin when monitored and combined with coun-

seling and contingency management [76,77].

Methadone has been shown to reduce opiate-related

mortality and morbidity as it relates to infectious

disease. In fact, in one prospective study, a seven-

fold reduction in HIV was noted in the methadone

treated group versus the untreated cohort [78].

33.5.2.2 LAAM

Levo-alpha-acetylmethadol (LAAM) was approved

by the FDA in 1993, but has since been removed

from the market due to the side effect of cardio-

toxicity. LAAM is an opioid agonist, like metha-

done, and was used for similar patients. However,

LAAM differed from methadone in terms of its

pharmacologic properties. Whereas methadone

requires daily administration, LAAMwas adminis-

tered only once every three days [71]. Unfortu-

nately, time to initial stabilization was longer, and

there were reports of ECG changes with LAAM,

which include prolongation of the QTc interval and

ventricular arrhythmia [78].

33.5.2.3 Buprenorphine

The compound referred to as buprenorphine is a

semi-synthetic, mixed opioid agonist-antagonist.

Its mechanism of action is twofold, operating as

a partial agonist at the muopioid receptor and an

antagonist at the kappa opioid receptor [71].

Though buprenorphine was originally developed

and marketed as an analgesic, it has demonstrated

efficacy in reducing opiate use and blocking the

physiological and subjective effects of opiate drugs.

Buprenorphine was FDA approved for the manage-

ment of opiate dependence in 2002. However, oral

administration is generally not recommendeddue to

significant first-pass hepaticmetabolism [79]. Thus,

buprenorphine is commonly administered sublin-

gually or via intramuscular injection. When

injected subcutaneously, buprenorphine demon-

strated decreased addiction potential compared

to morphine, as well as decreased withdrawal

symptoms [78].

Buprenorphine is generallywell tolerated andhas

a low risk of physiological dependence. Although

considered to be much less addictive than pure mu

agonists, it does have significant addiction poten-

tial. As a result, buprenorphine can be combined

with naloxone to create a less abusable tablet [80].

In one study comparing subjects who were taking

either buprenorphine or the buprenorphine/nalox-

one combination, results indicated reduced opiate

use and craving for both groups when compared to

the placebo group [78]. No significant differences

emerged between the two active treatment groups.

Multiple studies have demonstrated the efficacy of

buprenorphine in reducing opiate use [81–84], even

in the case of comorbid cocaine use [85].

Currently, clinicians who prescribe buprenor-

phine must obtain specific education on the use of

buprenorphine as a maintenance medication. Most

are board certified in Addiction Psychiatry or

certified by the American Society of Addiction

Medicine. However, given these parameters, it is

possible that buprenorphine can be used for office-

based treatment in primary care [86]. Preliminary

data show that 70–80% of patients who were admi-

nistered buprenorphine in a primary care setting

were retained in treatment, and about half of them
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produced opiate-negative urine samples for at least

three weeks in a row [87,88].

33.5.2.4 Naltrexone

As mentioned previously, naltrexone is an opioid

antagonist that completely blocks access to the

endogenous opioid receptors. In patients recovering

from opiate addiction, naltrexone administration

prevents the euphoric effects of opiate drugs (e.g.,

heroin, morphine, oxycodone). Unfortunately,

naltrexone has not demonstrated comparable effi-

cacy in reducing craving, as compared to agonist

therapies. Potential side effects include nausea,

headaches, dizziness, fatigue, insomnia, anxiety/

nervousness, and sleepiness. Compliance remains

a problem as well, with research demonstrating

only 20–30% retention rates after six months [71].

Regardless, naltrexone does show some efficacy

among individuals who are highly motivated to

maintain abstinence. In addition, the injectable

one-month dosing of naltrexone has demonstrated

efficacy in decreasing opiate use [89,90]. Naltrex-

onemay also be particularly useful for patients who

misuse both opiates and alcohol.

33.5.3 Cocaine and other stimulants

Unfortunately, the treatment of dependence on

cocaine and other stimulants, as well as the pre-

vention of relapse to these drugs, is very challen-

ging. To date, no pharmacological agents have been

identified that consistently demonstrate efficacy

for patients with cocaine or other stimulant addic-

tion [71,91], and there are no FDA approved med-

ications for this population. As a result, this section

discusses medications that are currently being

explored and/or have shown limited efficacy with

this population.

33.5.3.1 Cocaine vaccine

Recent research has examined the feasibility and

efficacy of immunizing individuals against the

effects of cocaine. The “cocaine vaccine,” which

has demonstrated positive outcomes in ani-

mals [92,93], was developed to prevent cocaine

from crossing the blood–brain barrier. Themechan-

ism of action involves injecting a cocaine-protein

conjugate into the bloodstream, which causes the

body to produce antibodies. Once the antibodies

adhere to the cocaine molecules, the resulting

compound is too large to cross from the circulatory

system to the brain. This prevents cocaine from

exerting its effects within the brain [94], resulting

in a significant decrease in the euphoria generally

associated with use.

The cocaine vaccine has demonstrated promising

outcomes in preliminary trials. In one study, cocaine

antibodies were produced in cocaine-misusing sub-

jects, as expected, based on timing and dosing of

the vaccine. A later trial demonstrated that five out

of nine subjects achieved abstinence from cocaine

during the study (i.e., 12 weeks), and the other four

subjects noted significant reductions in their experi-

ence of a euphoric high [95]. Finally, an open-label

trial demonstrated decreases in cocaine-associated

euphoria among patients who relapsed [96].

The cocaine vaccine has virtually no negative

side effects and is well tolerated [94]. In addition,

there is no addiction potential and the effects are

sustained for several months [97]. However, there

may be a significant length of time following treat-

ment before the vaccine takes effect (e.g., enough

antibodies are produced). Additionally, its efficacy

appears to vary greatly among individuals [95]

33.5.3.2 Stimulant therapy

Given that treatment with an opioid agonist has

demonstrated efficacy for patients with opiate

addiction, research has been conducted to assess

whether using stimulant therapy for cocaine/

stimulant addiction would produce similar results.

However, the data have not uniformly supported

this hypothesis. Indeed, one study actually showed

that methylphenidate treatment was associated

with increased cocaine use [98], though another

provided preliminary data that it may be effective

for patients with comorbid attention deficit
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hyperactivity disorder [99]. Treatment with pemo-

line resulted in both positive and negative effects

[100]; and cocaine tea has been associated with

reduced cocaine use [101].

Recent researchhas focusedonmodafinil, anewer

stimulant medication. Preliminary research has

shown that modafinil decreases the euphoric high

from cocaine use, and may also decrease cravings

[102,103]. It appears to bewell toleratedbypatients,

but does not result in a high. As a result, it has not

demonstrated a significant addiction liability [103].

33.5.3.3 Disulfiram

As noted earlier, disulfiram is currently approved

for the treatment of alcohol dependence and relapse

prevention. In research examining patients with

comorbid alcohol and cocaine use [104], treatment

with disulfiramwas associatedwith decreases in use

of both alcohol and cocaine. Disulfiram has demon-

strated efficacy in reducing cocaine use following

a reduction in alcohol use [78]. In addition, studies

involving patients with opiate dependence who

misused cocaine also demonstrated significant posi-

tive effects of disulfiram treatment on the reduction

of cocaine use [105,106]. Pharmacological studies

have examined the interaction among cocaine and

disulfiram [107]. It appears that disulfiram may

cause adverse effects of cocaine use by significantly

increasing plasma concentrations of cocaine [108]

and inhibiting dopamine beta hydroxylase [109].

33.5.3.4 Naltrexone

Naltrexone has demonstrated dose-dependent effi-

cacy in reducing cocaine-seeking behavior in

rats [110]. However, human studies have been

inconclusive [111,112]. It appears that naltrexone

may have some efficacy when combined with

relapse prevention psychotherapy [112].

33.5.3.5 Topiramate

As with alcohol topiramate has also been applied

to the treatment of cocaine dependence. The

preliminary study indicated that individuals who

received cognitive behavioral therapy plus topira-

mate had higher rates of abstinence for at least three

weeks and used significantly less cocaine

than individuals who received cognitive behav-

ioral therapy plus placebo [113]. Later studies sup-

ported the efficacy of topiramate as a treatment for

cocaine dependence in animal models as well as

among human subjects with comorbid alcohol

dependence [114]. No large-scale studies have been

conducted, so more research is needed to replicate

and extend these findings.

33.5.3.6 Baclofen

The drug, baclofen, is a GABA-B receptor agonist.

It exerts its mechanism of influence by inhibiting

synaptic reflexes in the spinal cord, and serves as

a dopamine antagonist in the nucleus accum-

bens [115]. Numerous studies have been conducted

that support the use of baclofen for reduction of

cocaine-seeking behaviors [116], cocaine self-

administration [117], and “relapse” following

extinction [118] in rat models. In addition, preli-

minary human studies have demonstrated its effi-

cacy in reduction of craving for cocaine [119,120],

as well as reduction of cocaine use [121], particu-

larly among heavy users [122].

33.5.4 Cannabis

Although research continues to accumulate on the

topic, at this time there are nomedications approved

to assist with relapse prevention for cannabis addic-

tion or dependence [72]. One study assessing the

potential efficacy of naltrexone in treating heavy

cannabis users demonstrated that pretreatment with

naltrexone actually increased subjective ratings of

the cannabis-induced high [123]. As a result, cur-

rent research has switched to a focus on endogenous

cannabinoid receptors. For example, a CB-1 selec-

tive antagonist (Rimonabant) has been shown to

decrease the pleasurable effects of cannabis in

a dose-dependent fashion [124]. However, the

effects of Rimonabant on self-administration of
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cannabis (if any) are not yet known. Use of oral

THC (tetrahydrocannabinol, i.e., cannabinoid ago-

nist maintenance therapy) has also been evaluated

in one study. Results indicated that cannabis self-

administration rates were not affected, though

participants’ subjective reports of the pleasurable

effects of the drug decreased after three days on

maintenance therapy [125]. Finally, a randomized

controlled trial assessing the efficacy of bupropion

and nefazodone demonstrated that neither drug

was more effective than placebo in helping the

patient to achieve abstinence or avoid withdrawal

symptoms [126].

33.5.5 Sedative-hypnotics

The sedative-hypnotics include a broad class of

medications. Benzodiazepines, barbiturates, and

several other compounds are included in this cate-

gory. In general, it is believed that these substances

exert their effects through modulation of the

GABA-A receptor [72]. No pharmacological treat-

ments have been developed to reduce relapse in

patients who are addicted to sedative-hypnotics.

Instead, prevention remains themost effective inter-

vention. Given that these drugs are frequently pre-

scribed for the treatment of anxiety, clinicians

should monitor carefully for signs of misuse in

order to prevent the development of an iatrogenic

addiction.

33.5.6 Hallucinogens

Hallucinogens are potent psychoactive substances

that cause altered states of perception and feeling.

They are divided into two primary classes: indole

alkylamines, which have effects that are somewhat

similar to serotonin, and phenylalkylamines, which

have effects that are more similar to dopamine

and norepinephrine [72]. Examples of the indole

compounds include LSD, DMT (N,N-Dimethyl-

tryptamine), and psilocybin. Examples of the

phenylalkylamines include mescaline and DOM

(2,5-Dimethoxy-4-methylamphetamin). Unfortu-

nately, no pharmacological treatments have yet

been identified to prevent relapse to hallucinogen

addiction or dependence. Antidepressant medica-

tions (e.g., monoamine oxidase inhibitors or

serotonin reuptake inhibitors) may be helpful in

managing mood or anxiety symptoms that could

contribute to use of hallucinogens [72].

33.5.7 Nicotine

Smoking is one of the leading preventable causes of

death. However, quitting is very difficult, and even

individuals who attempt to quit many times may

experience relapse. As a result, there is great need

for treatments to assist with quitting and prevent

relapse. Behavioral interventions have demon-

strated some success, and significant advances in

pharmacotherapeutic interventions have contribu-

ted to higher quit rates. In general, the three main

types of pharmacotherapy to prevent relapse in

tobacco users include nicotine replacement therapy,

bupropion, and varenicline.

33.5.7.1 Nicotine replacement therapy

Over the past two decades, various forms of nicotine

replacement therapy (NRT) have been developed to

helppreventrelapsetosmoking.Theyarebelievedto

exert their effect by partially replacing the nicotine

that was previously obtained through use of tobacco

products.This helps to alleviate nicotinewithdrawal

symptoms and cravings, in order to remove a sig-

nificant motivation for smoking [127]. Some NRT

products (e.g., gum, inhaler, lozenge) also include a

mechanism of oral behavioral stimulation, which

may assist individuals who experience a strong

behavioral “addiction” to smoking. The first NRT

product to be FDA approved was nicotine gum,

followed shortly by the transdermal nicotine patch.

Since then, nicotinenasal spray, thenicotine inhaler,

and nicotine lozenges have been developed. The

nicotine patch is arguably the easiest to use, though

the NRT product of choice depends more on the

individual’s habits, needs, and smoking history.

Nicotine replacement therapy products are well

tolerated bymost individuals [128,129] and have an

PHARMACOLOGICAL THERAPEUTICS FOR RELAPSE REDUCTION IN ADDICTIVE DISORDERS 515



excellent safety profile [130,131]. However, there

is some evidence that NRT is associated with

increased mortality among patients in the medical

intensive care unit [132]. In addition, use of NRT

while smoking is not recommended. The addiction

potential is low [133], but patients can exhibit

withdrawal symptoms when they discontinue use.

Common side effects vary by product type but

include skin irritation (patch), jaw pain (gum),

mouth/throat irritation (gum, inhaler, lozenge, nasal

spray), dyspepsia (gum), cough (inhaler, nasal

spray), hiccups (gum, lozenge), and runny nose/

nasal irritation (nasal spray) [134].

In general, each NRT product has demonstrated

efficacy in helping individuals to quit smoking and

maintain abstinence from tobacco products. Several

studies have demonstrated that use of any of the

various forms of NRT can double an individual’s

chances at successfully quitting smoking [128].

Other research has provided support for the various

NRT products in terms of reducing intensity, fre-

quency, and duration of craving episodes [129].

None of the products has emerged as more effective

than the others, but it is recommended that NRT be

used in combination with a comprehensive beha-

vioral treatment program to improve success.

33.5.7.2 Bupropion

Bupropion was initially approved in as an antide-

pressant. After clinical accounts of patients with

depression who quit smoking while taking bupro-

pion [135], it was studied [136] and in 1997

became the first non-NRT medication to be FDA

approved for smoking cessation [137]. Though

the exact mechanism of action remains unclear,

it is believed that bupropion assists with smoking

cessation by inhibiting dopamine and norepinephr-

ine reuptake [138], and blocking nicotinic

receptors [139].

Bupropion is generally administered in sustained

release formulation and is well tolerated by most

patients. Patients are typically titrated to a thera-

peutic dose of 300mg/day. The most common side

effects include headache, dry mouth, and insomnia.

Given that bupropion has been associated with

seizures in a very small number of patients, it is

not recommended for patients with a history of

seizure disorder. Bupropion is also contraindicated

for patients with eating disorders and those at risk

for head trauma [72].

Several studies assessing the efficacy of bupro-

pion have demonstrated that it can add considerably

to rates of success among individuals motivated

to quit smoking [140–142]. It can also be used to

help decrease nicotine cravings [143]. More

recently, bupropion has been studied specifically

as an intervention to prevent relapse to smoking,

with similar findings [144]. Results are improved

when bupropion is combined with behavioral ther-

apy/counseling [141], and also may be improved

when combined with NRT [142].

33.5.7.3 Varenicline

Most recently, the pharmacological agent, vareni-

cline,was FDA approved as a treatment for smoking

cessation. Unlike NRT or bupropion, varenicline

is a partial nicotine agonist that exerts its effects on

a specific nicotinic acetylcholine receptor sub-

type [145,146]. It assists with smoking cessation

by combating withdrawal symptoms and blocking

the effects of nicotine from smoking. As a result,

even individuals who relapse while taking vareni-

cline do not experience the pleasure typically asso-

ciated with smoking [145,146]. Varenicline is also

associated with reduced craving for tobacco pro-

ducts. In general, varenicline is believed to be very

safe for patients. However, some evidence suggests

that it may be associated with increased psychiatric

symptoms, and the FDA has issued a public health

advisory addressing this concern.

In recent studies, varenicline has demonstrated

efficacy (compared to placebo) for assisting smok-

ing cessation at all time points. In addition, it has

demonstrated greater efficacy (compared to bupro-

pion) at both 12 weeks and 24 weeks [147,148].

These results have been replicated in Asian

trials [149,150]. At one-year follow-up, abstinence

rates for individuals treated with varenicline were

approximately 2.5 times greater than placebo and

1.7 times greater than bupropion [147,148].
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33.5.8 Inhalants

The inhalants include a diverse group of com-

pounds which are generally not well understood.

However, the current belief is that inhalants exert

their effects through GABA- and dopamine-

mediated mechanisms [151]. No medications

have consistently demonstrated efficacy in

relapse reduction for inhalant abuse or depen-

dence. However, lamotrigine (an anticonvulsant

that affects GABA intake) has recently shown

promise in reducing symptoms of inhalant

dependence [152]. More research is needed on

this topic.

33.6 CONCLUSIONS

Drug and alcohol addiction are significant public

health concerns. Many pharmacological treatments

have been developed to assist with detoxification

and withdrawal. In addition, recent advances in

pharmacotherapy for relapse prevention have

improved the likelihood that individuals will

achieve sustained sobriety and recovery. Choice of

medication frequently differs depending on the

addictive substance, though there are somemedica-

tions that appear to be effective for several drug

classes. Pharmacotherapy is most effective when

combined with behavioral therapy or other psycho-

social interventions, such as participation in a

12-step program. This combined treatment offers

hope to many individuals who are struggling to

overcome an addictive disorder.
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34.1 INTRODUCTION

Current guidelines recommend routine screening of

all adult medical patients for alcohol use disor-

ders [1] and drug use [2]. The goal is to identify

patients who engage in excessive drinking, are

dependent on alcohol, and misuse drugs. Brief

interventions delivered within primary care are

recommended for patients who drink excessively

but do not have major psychosocial problems [3],

whereas it is recommended that patients with more

serious drinking problems or drug disorders be

referred to specialty substance use disorder (SUD)

services [2].

Despite recent attention to issues such as screen-

ing and the delivery of brief advice, relatively little

attention has been paid to other services, such as

making referrals to alcohol and drug specialty

treatment. With better understanding of how to

encourage patients to seek treatment, as well as

knowledge of the nature, settings, and effectiveness

of such treatments, primary care providers who care

for patients with chronic medical disorders may be

more willing to make such referrals.

This chapter attempts to fill this knowledge gap.

The course of addictive disorders is briefly reviewed

and then empirically-supported suggestions are

provided for use of screening instruments to deter-

mine optimal interventions for patients and techni-

ques primary care providers can use to encourage

patients to enter SUD treatment. Some of the most

common psychosocial approaches to SUD treat-

ment are then described and evidence for their

effectiveness identified. Discussed next is a recent

change in the view of SUDs, from a condition that

can be managed in an acute episode of treatment to

that of a potentially chronic relapsing and remitting

disorder that often requires intermittent long-term

care. The chapter concludes with a discussion of

how to manage treatment-resistant patients and

again highlights the role that referring physicians

can play in the SUD treatment process.
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34.2 THE COURSE OF ADDICTIVE DISORDERS

Addictive disorders range from binge drinking to

the diagnostic category of alcohol or drug depen-

dence. Accordingly, the course of these disorders

when treated varies widely, as some individuals

respond to brief interventions and recover quickly,

some experience a fluctuating course of remission

and relapse, and still others follow amore recurring

and chronic course.

Long-term evaluations of SUD treatment indi-

cate a number of different post-treatment trajec-

tories [4]. For some, treatment brings about life

changes similar to that of a religious conversion, in

which a period of abstinence can lead to enhanced

hope and self-esteem and the development of new

social networks that are supportive of abstinence.

For others, however, the effects of treatment decay

after weeks or months as the individual slides back

into old patterns of substance use and social beha-

vior. Formany in the latter group, the course of their

disorder waxes and wanes with periods of self- or

treatment-initiated abstinence followed by relapse

into substance use and eventual re-entry into treat-

ment, and then, hopefully, recovery.

Increasingly, management of chronic illness is

seen as a central focus in primary care settings. The

adoption of models of chronic illness management

marks one of the biggest shifts in care provided by

primary care physicians [5]. This shift does not

reflect increased diagnosis of chronic illnesses but,

instead, reflects a reconceptualization of how care

should be managed. Changes in clinical manage-

ment of chronic illnesses include increased engage-

ment of patients in management of their disorders,

increases in patient-targeted education, and more

efforts to ensure continuous follow-up of the course

of a disorder (e.g., Hba1c to monitor patients with

diabetes). Concordant with these changes, there is

growing recognition that SUDs can be chronic and

that systems of care should better reflect this

reality [6].

Although the cycling of remission, relapse,

remission of some patients may seem an indictment

of psychosocial treatments for SUD, a number of

researchers have taken a more optimistic perspec-

tive [7,8]. As is the case with other chronic dis-

orders, treatment reduces the severity of SUD

symptoms while it is being administered. It should

not be surprising, then, that symptoms often

re-emerge after discontinuation of treatment. Thus,

similar to management of chronic medical illnesses

in primary care, effective care for SUD should focus

not only on acute management of emergent symp-

toms of SUD, but also should adopt a continuing

care perspective.

34.3 SCREENING AND INITIAL REFERRAL OF PATIENTS

Routine screening of alcohol and drug use in med-

ical settings offers one of the most effective meth-

ods for reducing the harm associated with SUDs.

The screening tools available are discussed in

Chapter 6. The goals of this section are to provide

primary care providers with empirically-supported

methods for the use of screening tools to initiate

discussions about substance use, and information

on how to use screening tools to determine optimal

interventions for those who screen positive.

34.3.1 Screening tools and discussions
of substance use

Widespread screening of substance use in primary

care settings has the potential to normalize discus-

sion of substance use between the provider and

patient and reduce potential for stigma and discom-

fort [9]. Unfortunately, however, screening for SUD

in primary care is not currently widespread and

physicians often report difficulty raising the topic
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of substance use when patients do not see it as a

problem.

Motivational Interviewing [10] techniques pro-

vide one useful guide to structure discussion of a

patient’s drinking or drug problems, once the

patient has completed a screening instrument. A

convenient method for remembering the central

components tomotivational interviewing is through

use of the acronym FRAMES. Feedback involves

providing objective information about the patient’s

current level of substance use, including frequency

of substance use and associated problems with use.

Responsibility emphasizes that the patient is

responsible to make changes or to determine a

course of action (e.g., “It’s up to you to decide

what to dowith this information”). Advice is also an

element of the intervention; itmay be suggested that

the individual try to abstain from drinking, cut

down on drinking, or seek formal treatment. Pro-

viding aMenuof choices (e.g., self-help group, self-

help book, specialized treatment program) at the

“advice” stage may increase the acceptability of

solutions and allow the patient to choose an option

that meets particular needs and situations. Empathy

may be the most important facet of motivational

interviewing, as the provider indicates an under-

standing that changing any health behavior can be

difficult. Finally, reinforcing the patient’s feelings

ofSelf-efficacy about his or her ability to change the
course of their substance use can help instill opti-

mism and efforts towards change.

Because the FRAMES approach primarily

involves exploration of levels of substance use

problems, assessment can occur in much the same

manner that other health behaviors, such as diet or

level of exercise, are assessed.Once a patient’s level

of use and problems have been assessed, the pro-

vider can use the patient’s information and reac-

tions as a guide for referral. A patient’s initial

disinterest in either changing drinking or in enrol-

ling in treatment should not be seen as a permanent

state or as a signal to increase persuasion efforts.

Treating drinking or drug use as a medical concern

that negatively impacts the patient’s health can

serve to decrease defensiveness and allow for more

careful consideration on the patient’s part.

Although a patient may not indicate immediate

interest in moderating substance use or in enrolling

in treatment, this does not mean that the provider

should never raise the topic again. A physician’s

advice to enter treatment is one of the most com-

monly stated reasons for entry into SUD treat-

ment [11]. The next section provides suggestions

for using the FRAMES technique with a specific

screening instrument: the AUDIT-C.

34.3.2 Determining an optimal initial
intervention

One of the explicit goals in creating theAlcoholUse

Disorders Identification Test (AUDIT) was that the

instrument provides information to guide referral

decisions. Scores from the 10-item full AUDIT

range from 0–40 and comprise three levels of risk

with specific recommendations for each level [12].

Recommendations include that: (1) patients scoring

in the 0–7 range are considered to be no-risk and are

encouraged to continue drinking in the same man-

ner; (2) patients scoring 8–15 should be given

advice focusing on reduction of hazardous drink-

ing; (3) patients scoring 16–19 should be given

brief counseling plus continuedmonitoring; and (4)

patients who score 20 and higher should be referred

to specialized providers for evaluation of alcohol

dependence.

A recent study offers similar guidelines, but bases

the guidelines on use of the 3-item AUDIT-C [13]

and one question about previous alcohol treatment

(Have you ever been in alcohol treatment or Alco-

holics Anonymous?). The AUDIT-C and the ques-

tion about previous treatment strongly predicted the

past-year severity of drinking problems, adverse

consequences of drinking, and presence of depen-

dence symptoms. The algorithm for use of the brief

screening tool can be seen in Figure 34.1. Indivi-

duals reporting no past history of treatment, scores

on the AUDIT below eight, and drinking within

recommended levels (less than five drinks per occa-

sion formen or four drinks for women, and less than

14 drinks per week) should be advised to maintain

drinking at current levels. Individuals who report no

past history of treatment, score below eight on

the AUDIT-C, but currently have hazardous levels
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of drinking should be referred for brief intervention

plus continuedmonitoring. Individualswho report a

previous history of treatment (with current drink-

ing) or scores greater than or equal to eight on the

AUDIT-C should be referred to specialized treat-

ment for additional assessment and appropriate

treatment. In situations where specialized SUD

treatment options are not available and the patient’s

screening indicates a high level of risk, physicians

should consider referral to self-help organizations,

such as Alcoholics Anonymous (Section 34.5.2).

The algorithm in Figure 34.1 helps to fill in some

of the specific elements of the FRAMES approach,

such as when to issue advice and what might be

involved with providing a menu of options. How-

ever, the option in the algorithm to refer patients to

specialty care might be followed more often if

providers had better information about specialty

care. Information about specific aspects of specialty

care or self-help organizations is essential for three

primary reasons: (1) to increase a provider’s

confidence that effective treatments are available;

(2) to help providers prepare the patient for SUD

treatment and increase the likelihood of follow-

through; and (3) to increase the ability of the phy-

sician or primary care provider to support the patient

during acute SUD treatment and, if necessary, con-

tinuing SUD care.

34.4 DESCRIPTIONS OF PSYCHOSOCIAL TREATMENTS FOR SUD

The primary goals of this section are to (a) describe

some of the most common forms of professional

psychosocial treatment for SUD and consider the

body of empirical evidence supporting these

approaches, (b) describe the most common settings

(e.g., inpatient, intensive outpatient) for professional

psychosocial treatments, and, finally, (c) discuss

direct referral to mutual help organizations (e.g.,

Alcoholics Anonymous, Narcotics Anonymous,

Smart Recovery). Pharmacologic treatments for

SUD (e.g., methadone, naltrexone, acomprosate) are

covered in separate chapter (Chapter 33).

Lowest Risk 
Encourage to continue
drinking in moderation

Intermediate Risk
Administer or refer to Brief

Intervention 

High Risk 
Refer for Specialized

Evaluation and Potential
Treatment

At-risk Drinkers Not in Treatment or
Attending AA in the Past-year  

YES

NO

NO YES

Reports drinking above
recommended levels?

AUDIT-C Score > 8? 

Ever been in treatment or attended
AA (and currently drinking)? 

YES

NO

Figure 34.1 Alcohol screening algorithm using AUDIT C [13]
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34.4.1 Common forms of psychosocial
treatment

34.4.1.1 12-Step substance use disorder
treatment programs

Themostcommonformofpsychosocial treatment in

the United States is 12-step oriented treatment [14].

Traditional 12-step treatment combines the 12-step

approach of Alcoholics Anonymous (AA), Narco-

tics Anonymous (NA), and Cocaine Anonymous

(CA)with thediseasemodel of addiction. It assumes

that, as a result of biological or psychological vul-

nerability, patients have lost control over the

addicted substance. Treatment attempts to bring

about the patient’s acceptance of the disease model

of addiction, of an “alcoholic” or “addict” identity,

and of abstinence as a treatment goal, as well as

involvement in 12-step activities (e.g., attending

meetings, getting a sponsor, working the steps).

Although acceptance of an alcoholic or addict

identity and the treatment goal of abstinence figure

prominently within 12-step treatment, other impor-

tant aspects of this approach include honest self-

examination, atonement for past wrongs, spiritual

reflection, and service to other individuals with

alcohol or drug problems. The concept of

“fellowship” is also central to many 12-step treat-

ment programs. In the early stage of treatment

patients are often encouraged to obtain a sponsor

and to attend 12-step meetings frequently (e.g., 90

meetings in 90 days). Such involvement extends the

supportive aspects of treatment outside program

hours or meeting times, forming a new social net-

work supportive of sobriety.

AlcoholicsAnonymous and12-steporiented treat-

ment are sometimes referred to as if they were inter-

changeable. However, they differ in a number of

importantrespects.AlcoholicsAnonymous(andNar-

cotics Anonymous or Cocaine Anonymous) is a

nonprofessionalorganizationthat isoperatedbyalco-

holic peers, is free of charge tomembers, andmay be

attended indefinitely. In contrast, 12-step oriented

treatment programs have paid professional staff,

charge fees, and are typically licensed or accredited.

Two recent studies support the effectiveness of

12-step treatment approaches. One such study is

Project MATCH [15], a randomized, multisite trial

that examined the relative efficacy of 12-step facil-

itation treatment, cognitive-behavioral treatment,

and motivational enhancement treatment. Over

900 patients received one of these three treatments

as outpatient “aftercare” following inpatient or day

hospital treatment; the other arm of the study

focused on over 700 individuals who had presented

at outpatient clinics or had been recruited through

advertisements. Patients in all three treatments

demonstrated comparable significant increases in

percent of days abstinent and decreases in number

of drinks consumed on drinking days both at one-

year and three-year follow-ups [16,17]. When the

outcome focus was total abstinence, 12-step facil-

itation treatment had somewhat better results than

the other two therapies.

A naturalistic, multisite evaluation focused on

over 3000 Department of Veterans Affairs (VA)

SUDpatients who received traditional 12-step, cog-

nitive-behavioral, or eclectic (mixed 12-step and

cognitive-behavioral) treatment under “normal”

conditions of treatment delivery. At a one-year

follow-up, there were no differences among the

three groups on 9 of 11 outcome criteria [18]. How-

ever, patients in 12-step programswere significantly

more likely than cognitive-behavioral patients to

abstain from alcohol and other drugs in the three

months prior to follow-up, and eclectic-program

patients were more likely to be unemployed than

patients in the other two groups. Because of prior

empirical support for cognitive-behavioral treat-

ment, the fact that 12-step patients fared as well as

or better than those receiving cognitive-behavioral

treatment in two large-scale treatment evaluations is

important evidence supporting the effectiveness of

12-step approaches and should give healthcare

providers confidence aboutmaking referrals to such

programs.

34.4.1.2 Cognitive-behavioral treatment
programs

Cognitive-behavioral (CB) treatment programs

assume that substance use is a learned behavior,

whose onset and perpetuation is influenced by

distorted beliefs about the effects of the addicted

substance and by reliance on substance use as a
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(maladaptive) coping behavior. To achieve the goal

of improved coping, cognitive-behavioral treatment

typically involves several tasks. The first task is to

determine with the patient the functional course of

the disorder in terms of precipitating and maintain-

ing factors. This functional analysis focuses on

identifying specific personal factors (e.g., depres-

sion, interpersonal distress) and environmental fac-

tors (e.g., peer pressure) that are associated with, or

trigger, substance use.

Once problem areas and situations are better

understood, patients are taught cognitive coping

techniques, such as challenging negative thoughts

as they occur, or behavioral techniques, such as how

toeffectivelynegotiateproblematic social situations

thatmay lead todrinking.Thefinal taskofcognitive-

behavioral treatments involves implementing new

coping techniquesand refining themtosuit theneeds

of the individual patient. Because a heavy emphasis

is placed on tailoring cognitive-behavioral interven-

tions to the specific needs of patients (in terms of the

pattern of precipitating or maintaining events) there

is considerable flexibility in terms of goals of treat-

ment for the patient. For instance, although absti-

nence goals are encouraged they are not typically a

prerequisite for treatment entry.

Three general reviews of psychosocial treatments

for SUD provide evidence for the effectiveness

of cognitive-behavioral interventions [19–21].

The relevant studies included in these reviews

generally were methodologically strong. For the

most part, the interventions identified as highly

effective in these reviews focus primarily on

enhancing patients’ skills in coping with everyday

circumstances and on improving thematch between

patients’ abilities and environmental demands. In

addition to helping enhance the patient’s coping

skills, several of the cognitive behavioral therapies,

such as behavioral couples therapy and community

reinforcement, seek to improve the patient’s social

support system. Of the 15 modalities examined in

all three reviews, eight of the top ten modalities

were forms of cognitive-behavioral therapy. A

noteworthy finding of these studies is the generally

low effectiveness of prevalent treatments such as

educational films, confrontational interventions,

and general alcoholism counseling (Table 34.1).

34.4.2 Treatment settings

Like much of medicine, care for SUD patients has

shifted from inpatient to ambulatory care settings.

This section describes the most common settings of

SUD treatment and reviews literature on the com-

parative effectiveness of different settings.Arranged

in terms of increasing intensity of services provided,

the general settings for SUD treatment include out-

patient treatment, day treatment (intensive outpati-

ent), residential treatment, and inpatient treatment.

Although these categories suggest a continuum of

care, it is rare that a given treatment system incor-

porates more than one or two of these settings of

treatment.

34.4.2.1 Outpatient settings

The vast majority of SUD patients is treated in

outpatient settings that provide services of varying

intensity and duration. Outpatient services gener-

ally offer counseling sessions once or twice a week.

The format of the counseling sessions may range

from individual therapy, to couples therapy, togroup

therapy, with group therapy being the most preva-

lent. Day hospital or intensive outpatient programs

provide treatment for several hoursper dayorduring

evening hours for 4–6 weeks and were originally

developed as an alternative to inpatient care.

34.4.2.2 Residential and inpatient settings

Residential treatment programs also range greatly

in terms of level of structure, the role of profes-

sionals, and the degree to which they are guided

by particular psychosocial treatment orientations.

At one end of the continuum are residential pro-

grams that include on-site addiction counseling, on-

site 12-step meetings, employment training, and

24-hour supervision. At the other end of the con-

tinuum are much less structured programs known as

“sober living houses” that provide no treatment ser-

vices or supervision and only require that residents

remain sober. The length of time in residential treat-

ment also varies considerably. Structured treatment

facilities typically have projected lengths of stay ran-
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ging from 1–6 months, whereas less structured facil-

ities allow residents to stay as long as they pay rent.

Inpatient treatment for SUDs may involve

detoxification, rehabilitation, a combination of the

two or one followed by the other. However, inpa-

tient treatment, even detoxification, is becoming

increasingly rare. For example, the Department of

Veterans Affairs went from having 180 inpatient

facilities in 1991 to just 20 inpatient facilities in

2001 [22]. Most inpatient programs traditionally

last 21–28 days and provide services similar to

those described above for structured residential

programs (e.g., individual, group, and couples

therapy). It is also common practice for patients

to be referred to outpatient and or 12-step oriented

continuing care after completion of an inpatient

episode.

The effectiveness of inpatient treatment versus

outpatient treatment is controversial. Finney and

colleagues [23] analyzed a number of studies and

concluded that outpatient treatment is most appro-

priate for patients with strong social networks of

friends and/or family and those who do not have

serious psychiatric or medical comorbidities. Con-

cordantly, inpatient services are most appropriate

for patients with few social resources and thosewho

have serious co-occurring medical or psychiatric

conditions.

34.5 SELF-HELP FOR SUBSTANCE USE DISORDER

Some providers may find themselves in a setting

where professional psychosocial treatment options

are nonexistent, distant from a patient’s home, or

are otherwise perceived to be unacceptable to the

patient. One viable alternative to referral to speci-

alty treatment programs is referral to a self-help

organization. The following section provides some

guidance on referring patients to self-help. As the

largest and best-studied self-help organization, AA

is the major focus. However, this section concludes

with a discussion of other non-12-step self-help

organizations that are accessible in some areas of

the United States.

34.5.1 For whom are self-help groups
particularly helpful

Clinical concerns are often raised about the fit of

particular patients with certain self-help organiza-

tions. For example, are 12-step programs appropri-

ate for patients with both a SUD and amental health

disorder, or, does a person need to be “religious” to

benefit?Thefollowingsectionfocusesonthreeareas

ofconcern:psychiatriccomorbidity, religiousorien-

tation, and gender.

34.5.1.1 Patients with psychiatric disorders

Many patients with SUD [24] also have psychiatric

comorbidities. Clinical concerns are sometimes

raised about referring these dual diagnosis patients

to self-help groups, such asAA.One concern is that,

because of the abstinence-orientated nature of the

program, 12-step members will discourage other

members from taking psychotropic medications.

Empirical evidence supporting this assumption is

lacking, however, as surveys ofAAparticipants find

that a substantial majority believes psychotropic

medications to be beneficial [25]. Another concern

is that is that dual diagnosis patients will not be able

to integrate socially with others in AA andwill drop

out. A number of studies of dual diagnosis patients

with a wide range of psychiatric disorders from

depression, anxiety disorders and even schizophre-

nia and post-traumatic stress disorder, suggest

equivalent attendance rates for those with and with-

out psychiatric comorbidities [26–28]. In general,

dual diagnosis of psychiatric and SUD does not

appear to be a contraindication for referral to

12-step programs such as AA.

In the case where a patient with a dual diagnosis

refuses traditional AA, another 12-step option
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available in some areas is Double-Trouble. This

12-step oriented program is only available to indi-

viduals with both a substance use and a psychiatric

disorder and has an additional emphasis onmedica-

tion adherence.

34.5.1.2 Patient' s religious orientation

Explicit use of terms such as “higher power” and

“spirituality” in the literature of 12-step programs

has led some clinicians to suggest that religious

background should be taken into account when

referring patients to these programs. Practice guide-

lines from the American Psychiatric Association

extended the concern about religious background

further by recommending that clinicians refrain

from referring nonreligious patients to 12-step

organizations. One study of more than 3000 men

tested this assumption empirically and found that

not having a religious orientation did not impact 12-

step attendance rates [29].Another randomized trial

tested the hypothesis that more religious patients

would fare better in 12-step facilitation therapy than

in the other two arms of the study. However, degree

of religious involvement did not interact with treat-

ment orientation in predicting drinking outcomes

(Project Match, 1997). Thus, degree of religious

affiliation does not appear to predict either 12-step

attendance rates or the effectiveness of 12-step

facilitation treatment.

34.5.1.3 Gender

One final concern relates to the question of how

muchwomenbenefit fromAA. In general,women’s

attendance has been less well studied, despite the

fact that women make up roughly one-third of

AA members [30]. Some clinicians have raised

concerns about the 12-step emphasis on

“powerlessness” and that the minority status of

women in most 12-step groups may make it more

difficult to discuss women-specific issues. How-

ever, the general picture painted by studies of AA

attendance by women is very positive [31]. Women

benefit at least asmuch from attendance asmen, and

tend to attend more frequently [32].

34.5.2 Tips to facilitate referral to self-
help

The most crucial component of making referrals to

self-help organizations is knowledge of local pro-

grams. The easiest way to learn about such

resources is by searching online. Most self-help

organizations have listings that indicate whether or

not meetings are taking place in a give locale.

Information numbers for Alcoholics Anonymous

are available in almost every telephone book in the

United States.

Once a clinic has determined the location of local

self-help groups, the next step is to have the

resource information on hand. Alcoholics Anon-

ymous provides “meeting guides” for most local-

ities that can be obtained for free. In addition,

clinics can order brochures that acquaint patients

with the philosophy of AA and the structure of

different meetings. Similar information is available

for online self-help groups listed in the next section.

The key is to have information readily available for

distributionwhen a patient is either identifiedwith a

SUD or brings up the topic independently.

One final suggestion is important to increase the

likelihood of longer term self-help attendance.

Patients should be encouraged to attend meetings

in at least three different locations to explore which

meeting seems to be the best fit for them. Meetings

vary greatly in terms of the demographic character-

istics of participants, such as age, gender, economic

status,andethnicgroupmembership.Thus,patients’

experiences at different groups meetings can also

vary greatly, and patients should be encouraged

to “shop around” for a group that feels right to them.

34.5.3 Self-help groups other than AA

Although non-12-step self-help organizations

constitute only a fraction of all self-help programs

forSUD, theirgrowing representation insomemetro-
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politan areas (e.g., New York, San Francisco,

Milwaukee)warrants someattentionanddescription.

. Secular Organization for Sobriety embraces ratio-

nality and scientific knowledge and does not

include spiritual content. The organization believes

that abstinence can be achieved through group

support and throughmaking sobriety one’s priority

in life.

. Smart Recovery views excessive use of alcohol

and other drugs as a maladaptive behavior rather

than a disease. Its goal is to use behavioral

techniques to enhance members’ capacity to

abstain from alcohol and cope with craving.

. Women for Sobriety was founded to help women

alcoholics recover through a positive, feminist

program that encourages increased self-worth

and enhances emotional and spiritual growth. It

emphasizes the value of having all-female groups

to improvemembers’ self-esteem and to facilitate

recovery.

. Moderation Management is the only self-help

organization aimed at nondependent problem

drinkers. This group operates under the premise

that problem drinking is a learned habit that can

be brought under controlwithout the necessity for

abstinence.

34.6 ROLE OF REFERRING PHYSICIAN DURING SELF-HELP AND/OR PROFESSIONAL
SUD TREATMENT

Primary care providers can play an important role in

supporting their patient’s efforts to manage a SUD.

Continued monitoring of a patient’s substance use

and attendance in treatment can occur in the same

fashionasmonitoringofprogresswithanyreferral to

specialty treatment. If a patient is referred to gastro-

enterology for an evaluation, it is expected that, on

return to primary care, the physician will ask about

the results of the prescribed course of care and

monitor the effectiveness of treatment. A patient

who is referred for brief intervention or SUD speci-

alty care can be monitored in a similar manner with

attention to adherence to prescribed treatment and

ongoing evaluation of the patient’s functioning.

Providing support and encouragement during a

period when the patient is successfully managing

their SUD helps to reinforce treatment gains

achieved by the patient and provides valuable

information about what “works” for the specific

patient. The easiest way to gain this valuable

information is to simply ask: “What seems to be

different for you?” or “What is working for you

right now?” Should the patient return to substance

use, information on what “works” can serve as

the “Advice” part of a FRAMES assessment.

Based on what has been effective or ineffective,

a patient can be re-linked to specialty care or self-

help.

34.7 CONTINUING CARE

Due to the relapsing nature of the disorder for

some, patients who receive treatment for an SUD

are urged to participate in continuing care. Con-

tinuing care usually consists of outpatient

“aftercare” groups and/or attendance at 12-step

meetings. The goals of such care may include:

(1) reducing the likelihood of relapse by learning

how to cope with urges and/or high risk situations;

(2) consolidating the gains achieved in the initial

period of treatment; and (3) ongoing case monitor-

ing of substance use to provide support and, if

needed, re-engagement with more intensive treat-

ment. One of the most common approaches used

for continuing care is relapse prevention. The fol-

lowing section describes continuing care in the

formof relapse prevention and discusses the empiri-

cal support for continuing care and the use of self-

help programs.
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34.7.1 Relapse prevention

Relapse prevention [33] represents a variant of cog-

nitive-behavioral therapy that specifically focuses on

helping the patient to learn skills and strategies to

either prevent or limit relapse episodes. Similarly to

cognitive-behavioral treatment, relapse prevention

helps patients to identify high-risk situations that

might lead to a return to substance use, analyzes how

they have coped with these situations in the past, and

then teaches new coping strategies, as needed.

Patients are also encouraged to examine the pattern

of decisions that lead to high-risk situations. For

example, an individual does not end up in front of

a bar at 9 p.m. by happenstance. This destination is a

result of a number of smaller “seemingly irrelevant”

decisions, such as deciding that it would be better to

fill-up the car with gas at night than in the morning,

deciding that it would be cheaper to get gas across

town, and suddenly finding that the cheaper gas

station is right next to one’s favorite bar.

The relapse prevention framework makes an

important distinction between a “lapse” and

“relapse.” Within this model, a “lapse,” or return to

substanceusedoesnotnecessarily implya return toa

full-blownSUD, or “relapse” into uncontrolled sub-

stanceuse.Thisdistinction isparticularlyhelpful for

patientswho feel guilty about their lapse orwho feel

particularly strongly about their need for complete

abstinence.Therelapsepreventionmodelfocuseson

the fact that lapses often occur and that their occur-

rence represents an opportunity for the patient to

either use or learn newcoping skills [34]. Lapses are

seen as part of a learning process by building better

confidence in the patient’s ability to cope with

situations that might inhibit long-term sobriety.

A meta-analysis by Irvin and colleagues [35]

reviewed the results of 26 controlled trials of relapse

prevention for SUDs. Most of the studies included

in this review evaluated relapse prevention imme-

diately following another primary intervention. The

effectiveness of relapse prevention in decreasing

substance use for all SUD(s) was significant and

even stronger effects were found for alcohol use

disorders and for psychosocial problems associated

with substance use. These results persisted after

controlling for factors such as treatment setting

(inpatients vs. outpatient) and method of treatment

(individual, group, couples therapy).

Several studies support the effectiveness of out-

patient aftercare groups. Ito and Donovan’s [36]

review of studies conducted prior to 1985 suggests

a link between“aftercare” participation andpositive

outcomes.Alargestudyfollowingpatients treated in

the Navy found that the single best predictor of

positiveoutcomesatone-yearfollow-upwasmonths

ofaftercareattendance [37].Within theVA,duration

of attendance in follow-up outpatient sessions was

related to positive outcomes at one-year [38] and at

two-year follow-ups [39]. A recent review of rando-

mized continuing care studies found mixed support

for continuing care [7], as three of seven studies

comparing continuing care to minimal care or no

care supported the efficacy of continuing care. One

factor complicating interpretation of randomized

continuing care studies is that the randomization

procedure may attenuate the influence that motiva-

tion exerts on long-term outcomes. This is particu-

larly the case is if attendance in continuing care

reflects a positive outcome of initial treatment.

Support also exists for the effectiveness of 12-

step self-help group attendance in enhancing long-

term outcomes after an episode of SUD treatment.

For instance, in a randomized trial of alcohol treat-

ment (Project MATCH, 1997, 1998) post-treatment

12-step self-help group attendance was related to

better drinkingoutcomes at one and threeyears [40],

irrespective of the type of treatment. In fact, the

amount of self-help group attendance “explained”

the positive effect of 12-step facilitation on absti-

nence. In research in the VA, patients with alcohol

and/or drug use disorders who attended more 12-

step self-help groups in the first year after acute

treatment weremore likely to be in remission at two

years [39] and five years [41]. Level of post-treat-

ment self-help group attendance accounted for the

positive effect of 12-step treatment (relative to

cognitive-behavioral treatment) on patient’s absti-

nence at one-year follow-up.

More extended treatment may improve patient

outcomes because it provides patients with ongoing

support and the potential to discuss and resolve

problems prior to the occurrence of a full-blown

relapse. In this vein, brief interventionsmaybemost
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effective for relatively healthy patients who have

intact community support systems. Patients who

fail to respond to less intensive interventions, have

concomitant psychiatric disorder, and/or deficient

social resources appear to be better candidates for

more intensive treatment [42,43].

34.8 MANAGING TREATMENT-RESISTANT PATIENTS

One of the primary goals of screening and referral is

to increase identification of patients with a SUD

and the patient’s access to appropriate treatment

services. In the process of screening, however,

clinicians will inevitably encounter patients who

screen positive for drinking or drug problems, and

are unwilling to accept any form of treatment. The

traditional understanding of why a patient refuses

treatment is that the patient is unwilling to admit to,

or “denies”, the existence of problems. More recent

conceptualizations of why patients refuse treatment

view refusal as an inability to see, in the moment, a

connection between substance use and medical or

social problems. The goal of the clinician, then, is to

help the patient better understand the link between

substance use and current or future problems.

Monitoring of substance use can occur in a man-

ner similar to the monitoring of any lifestyle beha-

vior. Ongoing monitoring of drinking or drug use

conveys to a patient that such behavior is of concern

to his or her physician. Suchmonitoring also allows

for the opportunity to tie substance use to the emer-

genceor exacerbationofmedical conditions, suchas

hypertension or gastrointestinal upset. Such occur-

rences provide the primary care provider with an

opportunity to link substance use to medical pro-

blems and, potentially, encourage either efforts to

cut-down on drinking or to enter treatment.

34.9 CONCLUSIONS

Primary care and (non-SUD) specialty care physi-

cians can play pivotal roles in the care of patients

with SUD. The first andmost obvious role for front-

linemedical providers is in identifying patientswith

an SUD and initiating the treatment process. The

FRAMES method from Motivational Interviewing

Screening for
Substance Use

Disorder

(A) Patient interested in
treatment: 

Refer to formal treatment
and/or self-help groups

(AA, Smart Recovery, etc)
Monitor effectiveness
Monitor outcome of

treatment   

 
 

(B) Patient not interested in
treatment: 

Continue monitoring
Use FRAMES for structuring

 discussion Re-Assess 
need for or interest

 in treatment

 

Continuing Care: 

Monitor effectiveness
Monitor outcome of

treatment
Assess potential need
for re-engagement in

treatment      

 

 

Figure 34.2 Providers role in ongoing care
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provides a useful guide to structure discussion of a

patient’s drinking or drug problems and to urge him

or her to seek treatment.

Another important role that physicians canplay in

their patients’ SUD treatment is inmonitoring of the

course of the disorder. Monitoring a patient’s suc-

cess in maintaining substance use goals by a perso-

nal physician reminds thepatient of the linkbetween

substance use and their health. Also, if indicated,

suchmonitoring can lead to consideringmore inten-

sive SUD care, or enrollment in or re-engagement

with continuing care services. An overall algorithm

for primary care provider’s role in supporting

patients with a SUD can be seen in Figure 34.2.

The authors believe that an effective approach to

patient referral and treatment should include the

following: (1) uncomplicated substance using

patients (no dependence symptoms, good social

resources, no psychiatric comorbidity) should be

referred to, or suppliedwith, brief interventions; (2)

patientswhose problems aremore serious orwhodo

not improve after a brief intervention should be

referred for outpatient treatment; (3) patients with

few social resources or in a living environment that

would impede recovery should be referred to resi-

dential treatment; (4) inpatient referral should be

reserved for patients with serious psychiatric and/or

medical comorbidity; and (5) patients referred to

treatment should be continuously monitored by

their referring physician in order to significantly

augment the long-term effectiveness of psychoso-

cial treatments.
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35.1 INTRODUCTION

As exemplified throughout this volume, the devas-

tating toll exacted by substance use disorders

(SUDs) is incalculable in terms of lost work pro-

ductivity, interpersonal strife, detrimental health

consequences, and, perhaps most importantly,

human suffering. Moreover, it is now well estab-

lished that SUDs frequently present themselves in

conjunction with other psychiatric conditions [1,2].

Whereas substance use occursmore often alongside

externalizing disorders (i.e., antisocial personality

disorder) relative to disorders of affect (e.g., depres-

sion and anxiety; [1]), rates of anxiety and depres-

sion (at both clinical and subclinical presentation

levels) remain far greater in substance users com-

pared to the general population [3].

It is important to note that the precise nature of

the relationship between psychiatric disorders and

substance addiction – and, for that matter, other

addictions like compulsive gambling and sexual

behavior – is far fromwell understood. For instance,

associations between psychiatric disorders and

drug use appear to change over time, such that rates

of comorbidity are far higher for drug and alcohol

dependence than for addiction [2,4]. Correspond-

ingly, the prevalence of anxiety and depression is

significantly higher among substance addicts rela-

tive to those who use, but do not misuse, drugs and

alcohol [5]. Importantly, issues regarding causality

– that is, the extent to which substance disorders

precede or follow other psychiatric problems, or

are both caused by a third, common factor – remain

unanswered (a conceptual review can be found

elsewhere [6]).

In their recent excellent review of the comorbid-

ity literature, Hall et al. [7] point to a number of

observations supported by the current database

regarding psychiatric comorbidity and SUDs.

Indeed, these observations hold important implica-

tions regarding the treatment of these disorders.

Firstly, and as already noted, comorbidity between

anxiety, depression, and substance use is common.

Secondly, comorbidity rates are highest between:

anxiety and mood disorders, and between alcohol

and other SUDs. Thirdly, comorbidity rates are high
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between substance use disorders and anxiety and

mood disorders, as well as between conduct dis-

orders, antisocial personality disorder and addictive

disorders. Fourthly, all of these disorders are typi-

cally manifested during adolescence, pointing to

the importance of early intervention. Fifthly, rates

of treatment seeking for substance misuse and

addiction are generally low. Finally, despite

advances in pharmacotherapy and behavioral inter-

ventions, extant treatments for substance misuse

and addiction are often inadequate.

Steeped in the belief that treatment of substance

use disorders cannot ignore issues pertinent to

comorbidity (e.g., externalizingproblems, emotional

distress), several influential treatments for addic-

tion are described, all of which either implicitly or

explicitly address psychiatric comorbidity. It is

noted that a discussion of treatment models of

comorbid psychiatric and addictive disorder could

readily fill a book itself. As such, this overview is

brief and, hopefully, will serve to motivate the

clinician to seek further information and guidance

regarding the treatment of these difficult and emo-

tionally painful disorders. The chapter is begunwith

an overview of what might arguably be viewed as

the most enduring and influential perspective on

why substance addiction so frequently co-occurs

with other psychiatric disorders.

35.2 STRESS COPING AND SELF-MEDICATION MODELS

According to stress coping [8] and self-medica-

tion [9] models of substance addiction, drugs are

thought to serve a coping function whereby they

facilitate attempts at mood regulation. Across a

diverse array of psychoactive drugs, including alco-

hol, cocaine,marijuana, and tobacco, there is reason

to believe that many people use these substances as

a means of regulating their mood and coping with

stress and negative affect. Hence, it is conceivable

that those individuals who present with psychiatric

disorders – that are almost always accompanied by,

and often defined in terms of, psychological distress

– aremost vulnerable tomisuse drugs because drugs

confer affective benefits, at least in the short run.

At the same time, and as articulated in neurobio-

logical models of addiction [10], repeated use of

drugs can result in the emergence of a withdrawal

syndrome comprised of negative affect. As such,

over time, drug use becomes negatively reinforced

via reduction of these aversive withdrawal symp-

toms. Such a phenomenon may also go some way

towards to clarifying the previously noted bidirec-

tional relationship between substance addiction

and psychiatric disorders. That is, whereas disor-

ders marked by affective distress may genuinely

heighten vulnerability to drug use, over time drug

use itself results in emotionally unpleasant with-

drawal symptoms that heighten vulnerability to

developing psychiatric disorders epitomized by

affective distress (e.g., depression, anxiety).

In summation, there is a robust and consistent

relationship between SUDs and a variety of other

psychiatric disorders. Whereas the precise causal

mechanisms linking these disorders remain unclear,

there is burgeoning reason to believe that most

drug addicts self-administer drugs, in great part, as

a means of affect regulation. Correspondingly,

emergent withdrawal syndromes – typified by

the presence of various manifestations of negative

affect [11] – serve to both negatively reinforce

further drug use and heighten vulnerability for

the development of psychiatric disorders.

35.3 TREATMENT IN THE COMMUNITY

Over the last three decades, community-focused

treatment has been forwarded as a cost-effective

alternative to inpatient treatment of the severely

mentally ill. Several community-based approaches

have emerged including Assertive Community

Treatment (ACT), intensive case management,

and integrated models. Whereas intensive case

management and integrated models have received
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increasing attention in recent years, the majority of

empirical scrutiny has been directed toward ACT.

ACT is not a clinical intervention per se, but rather a

community-based approach to providing psycho-

logical care and referral directed towards people

who do not have themeans, capacity, or willingness

to seek out traditional treatment on their own.

35.3.1 What is ACT?

The ACT model was developed on the premise

that treatment should be individualized, continuous,

and readily available. The initial goals of ACT

included provision of basic needs, reduction of

psychiatric symptoms, and decreased institutiona-

lization rates [12,13]. Hence, six basic tenets of

ACT are: (1) low patient-to-staff ratios; (2) provi-

sion of services in the community; (3) caseloads

shared across clinicians; (4) 24-hour coverage;

(5) services provided directly by the ACT team;

and (6) time-unlimited service [14].

35.3.2 ACT and comorbid substance
use and psychiatric disorders

ACTwas developed in order to offer a community

treatment alternative to inpatient institutionalized

treatment of severe mental illness, such as schizo-

phrenia. Numerous studies have investigated the

effectiveness of ACT in the treatment of severe

mental illness.Whereas somefindings suggestACT

may reduce symptom severity, a meta-analysis of

ACT treatment studies from 1980 to 1998 found

that the most consistent benefit of ACT over stan-

dard case management was improved (reduced)

hospitalization rates [15]. Moreover, a more recent

meta-analysis revealed that such reductions in

hospitalization are most frequent in patients who

already use a great deal of hospital resources [16].

In other words, while ACT may prove beneficial

in communities with high rates of hospitalization,

it may yield marginal effects in communities that

have already achieved a low rate of bed use.

Relative to the substantial body of literature

devoted to ACT and treatment of severe mental

illness, much less research has focused on the

effectiveness of ACT specifically in the treatment

of co-occurring substance use and psychiatric dis-

orders. Overall, such investigations have yielded

inconclusive findings. On one hand, there is some

evidence that ACTmay improve treatment engage-

ment [17], decrease substance addiction, and

increase quality of life [18,19]. On the other hand,

investigations have consistently failed to demon-

strate significant therapeutic advantages of ACT

over treatment-as-usual on co-occurring psychia-

tric and SUDs [18,20,21]. Furthermore, one inves-

tigation found that ACTwas no more cost effective

than standard case management in the treatment of

co-occurring severe mental illness and SUDs [21].

In a recent comparison of ACT and standard

case management for the integrated treatment of

co-occurring substance use and psychiatric disor-

ders, Essock et al. [22] found improved institutio-

nalization rates in the ACT group. However, similar

to results from studies examining the effects ofACT

on severe mental illness (without comorbid SUDs),

findings suggested that improved institutionaliza-

tion rates for comorbid patients were only observed

in communities with relatively high pre-existing

rates of institutionalization. One explanation

offered by the authors for the similar performance

of ACT and standard case management was that

case management has, in fact, begun to incorporate

many of the strategies of ACT. As such, many of the

advantages that ACT presumably held over stan-

dard case management in the treatment of co-

occurring disorders may have diminished in recent

years.

35.3.3 Integrated treatments
and intense case
management models

Several integrated and intense case management

models have been proposed for the treatment of

comorbid SUDs and severe mental illness [23,24].

These models are largely based on the notion

that separate evidence-based interventions can be

effectively combined to treat comborbid substance

use and psychiatric disorders [23]. A recent
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comprehensive review of case management for

substance misusing populations found that,

whereas case management proves to be an overall

effective treatment, few studies have revealed sig-

nificant advantages of case management over other

standard treatments [25]. There was some evidence

that intensive casemanagementmay be particularly

effective among substance misusing populations,

but more research is necessary to replicate these

findings.

A review of 10 comprehensive outpatient inte-

grated programs suggested that integrated treat-

ments are effective in engaging dually diagnosed

patients and reducing substance addiction [26]. In

this investigation, consistent effects of integrated

treatment on hospital use and psychiatric symptoms

were not observed. A difficulty in assessing the

effectiveness of integrated programs is that such

programs vary greatly in the inclusion and imple-

mentation of standardized treatment strategies.

Nevertheless, those integrated models that have

demonstrated positive outcomes appear to share

the following common features: (1) programs

developed within outpatient mental health pro-

grams; (2) awareness of SUDs is integrated into

all aspects of the program; (3) provide continuous

outreach and monitoring to dually diagnosed

patients; (4) recognize that recovery takes time

(months to years); and (5) include motivational

interviewing strategies to help patients identify

drug use as a problem [27].

35.3.4 ACT among diverse and
special populations

ACT programs may be particularly beneficial for

ethnic minority groups. Due to language and cul-

tural barriers, ethnic minority groups may not be

likely to seek out treatment for psychiatric illnesses.

A recent outcome study of the effectiveness of ACT

for ethnic minorities found that ACT improved

hospitalization rates, symptomsseverity, andpatient

satisfaction [28]. In this investigation, outcome

comparisons between groups were not provided.

A recent meta-analysis of the effectiveness of

ACT for homeless populations found that ACT

resulted in a greater reduction in homelessness

and greater improvement in symptom severity,

relative to standard case management [29]. A

significant difference in hospitalization was not

observed between ACTand standard case manage-

ment for homeless patients. These findings are in

contrast to those from ACT studies (not specifying

homeless populations) that tend to find reduced

hospitalization rates, but no relative benefit of

ACT on symptom severity.

There is some initial evidence that ACT in its

current form may not be particularly effective in

treating individuals with intellectual disabilities.

Recent investigations suggest that traditional

empirical approaches (randomized controlled

trials) may not be appropriate for study of ACT in

intellectually disabled populations [30], and that

ACT fails to demonstrate a relative advantage

over traditional standard community treatment in

outcomes for the intellectually disabled [31].

Further study is necessary to determine if ACT is

appropriate for the intellectually disabled (recom-

mendations for further study can be found

elsewhere [32,33]).

35.3.5 Limitations and criticisms of ACT

Dewa et al. [34] investigated the time (direct and

indirect) required to implement an ACT program.

Findings suggested that ACT teams spent the lar-

gest amount of time and resources on medically-

orientated activities at the expense of psychosocial

activities. This result is consistent with outcome

data suggesting that whereas ACT may effectively

reduce hospitalization (a medically-orientated out-

come), it may not significantly influence psycho-

social outcomes. Another finding from the study

was that case workers spent approximately one half

hour of indirect time (travel and preparation) to

every hour of direct time with patients. The authors

note that case workers may have to dedicate even

more indirect time in larger service areas (necessi-

tating more travel).

Gomory [35] has been particularly critical of the

ACT model. Paramount among these concerns is

the claim that ACT is fundamentally coercive and
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unethical. Gomory [35] argues that the prime

mechanism of ACT is coercion and that staff mem-

bers frequently act coercively to maintain medica-

tion compliance and implement programmatic

interventions, often against patients’ wishes. The

claim that ACT reduces hospitalization rates was

also sharply questioned. Gomory [35] contends that

the frequently cited reductions in hospitalization

rates in ACT treatment groups are a natural, yet

unremarkable (and inevitable) result of an admin-

istration rule not to admit ACT participants into the

hospital for any reason,while control group patients

are admitted without such constraints.

In a review of the ethical concerns of ACT,

Williamson [36] echoes many of the same appre-

hensions put forth by Gomory. However, William-

son argues that there are limitations in using

traditional principles of ethical treatment to deal

with the dilemmas of treating a resistant, but

severely mentally ill population. Hence, William-

son proposes that ACT programs should shift their

focus to areas of assistance that patients value. In

doing so, outreach efforts are likely to be more

effective and patients more likely to express greater

appreciation and satisfaction with treatment.

35.3.6 Recommendations for
community-based treatment
in practice

In summary, community-based treatments have

shown some positive outcomes in the treatment of

comorbid substance use and psychiatric disorders.

It is noteworthy that whereas many investigations

cited above failed to find relative benefits of ACT,

intensivecasemanagement,or integratedtreatments,

these investigations typically compared such treat-

ments with other intensive community-based treat-

ments (frequently the three treatment approaches

werecompared tooneanother). Inotherwords,while

it is true that none of the intensive community-based

programs discussed here demonstrate a clear advan-

tage over other approaches, they all tend to farewell

against standard treatment programs.

Community diversity and treatment populations

should be considered when implementing inten-

sive community-based treatment programs. ACT

appears to be particularly effective in reducing hos-

pitalization rates in communities with relatively

high ratesofhospitalizationand institutionalization.

ACT also appears to effectively improve clinical

and social outcomes in homeless populations.When

implementing ACT, communities should take care

to avoid coercion and unethical strategies to engage

patients and influence treatment behaviors. On a

practical note, a recent investigation estimated that

communities should ideally develop enough ACT

teams to serve approximately 50% of their adult

population with severe mental illness [37].

In comparative studies of ACTand intensive case

management, case management has typically per-

formed about as well as ACT. Case management is

constantly evolving and it has been suggested that

case management has proven effective because it

has naturally adoptedmany of the strategies of ACT

and integrated treatment. As an overall recommen-

dation, it would be useful for case management

programs to actively adopt effective strategies from

ACT and integrated treatment, such as assertive

engagement and empirically supported treatments.

In summary, findings suggest that integrated

treatments are particularly effective in reducing

substance addiction and engaging patients. A

review of the literature also reveals that integrated

treatments may not be as effective as ACT for

reducing hospitalization rates. At the same time,

ACT appears to be most effective in reducing rates

in communities with pre-existing high levels of bed

use. As such, integrated treatments might be most

beneficial in communities with low levels of hos-

pitalizationwhere the relative benefit ofACTis less.

35.4 12-STEP APPROACHES

A form of mutual help, 12-step groups provide a

well-organized structure for individuals with SUDs

to collectively support one another in achieving and

maintaining sobriety. Following the inception of
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Alcoholics Anonymous (AA) in 1935, several spe-

cialized groups within the 12-step tradition have

since emerged to address the unique challenges and

needs specific to certain addictions (e.g., Narcotics

Anonymous, NA; Gamblers Anonymous, GA).

Today, 12-step programs are the most widely used

treatment resource among individuals with SUDs.

In the United States alone, AA membership is

estimated at over 1.2 million people [38]. On an

international level, NA membership has risen dra-

matically, such that the number of regularly held

groups increased from 21, 500 in 2005 to 25, 065 in

2007 [39]. Moreover, these programs are extremely

cost effective because, unlike other forms of treat-

ment, 12-step groups do not employ the services of

professionally trained care providers.

In essence, the 12-step philosophy espouses that

addiction is a disease over which one is powerless.

Therefore, surrender to a higher power is deemed

necessary to recovery. Another basic tenet of the

program is that abstinence, not harm-reduction

(e.g., moderation management), is the only viable

option for maintaining sobriety. These tenets, along

with other 12-step principles have been increas-

ingly integrated into formalized treatment for

SUDs [40]. In support of this paradigm shift, a

burgeoning literature indicates that 12-step invol-

vement is useful in maintaining abstinence from

substances [41,42], and is at least as effective as

other available treatments for SUDs [43–45]).

Although the 12-step approach is firmly established

as an empirically validated psychosocial treatment

for SUDs, less research is available regarding its

effectiveness for individuals with comorbid SUDs

and psychiatric disorders.

35.4.1 12-Step programs and
comorbidity

As noted earlier, over 50% of individuals with

mental illness are known to have a co-occurring

problem with substance misuse [46,47]. Given the

serious and persistent nature of problems associated

with a dual diagnosis [48], coupled with a need

for treatment cost containment, researchers have

sought to better understand how dually diagnosed

individuals (DDIs) could benefit from participation

in self help groups. A handful of studies have

approached this particular question by assessing

attitudes towards participation by DDIs in 12-step

groups. According to one survey [49], DDIs report

feeling comfortable in a 12-step setting and also

with the program’s philosophy. Further, negative

attitudes towards taking psychotropic medication

(in accordance with the program’s total abstinence

model) are much less pronounced than before join-

ing [50]. However, other studies have identified

some barriers for comorbid 12-step participants.

For example, a review by Noordsy et al. [51]

revealed that seriously mentally ill patients had a

lower rate of consistent, long-term 12-step atten-

dance. The authors enumerated several potential

explanations for this finding, one being that DDIs

may not feel they share enough in common with

other group members. Other noted obstacles,

including but not limited to, paranoia in meetings

and believing that other group members do not

understand mental illness, have been correlated

with lower 12-step attendance among patients with

a psychotic diagnosis [52].

Despite some of these perceived obstacles, most

studies have found 12-step attendance among DDIs

similar to that of individuals with a SUD only

[49,52,53]. Some studies, however, have linked

certain subsets of mental illness with lower 12-step

participation. Specifically, individuals with social

phobia and psychotic disorders (e.g., schizophrenia,

schizoaffective disorder) attend fewer 12-step

meetings compared to individuals with other psy-

chiatric disorders [52–54]. Twelve-step participa-

tion by specific diagnostic groups indicated no

overall participation differences between indivi-

duals with only a SUD and those with a comorbid

SUD and major depressive disorder (MDD [55]) or

post-traumatic stress disorder (PTSD [56]).

Studies investigating the relationship between

12-step attendance and relevant outcomes among

DDIs have been largely conducted with male VA

populations. Nevertheless, the available literature

demonstrates a positive relationship between

12-step attendance and improved clinical out-

comes [57–61], and that the degree of benefit does

not appear to differ from individuals with a SUD
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only [62,63]. Further, one non-VA study found that

homeless DDIs whose alcohol use disorder had

remitted at 18 months had more frequent contact

with AA and NA members at baseline [64]. How-

ever, some variability in this widely observed

relationship, unique to MDD, was highlighted in

a comparison of veterans with SUDs alone to

veterans with comorbid SUDs andMDD [55]. Spe-

cifically, the effect of 12-step involvement on absti-

nence and remission status was the same one year

out but was significantly weaker for theMDD-SUD

group at two years out (compared to SUD alone).

Despite mixed findings as to whether 12-step

groups are equally beneficial to all subsets of DDIs

(as compared to SUD-only patients), the prepon-

derance of evidence suggests that benefits derived

from 12-step participation do extend to this high-

risk population.

More recently, researchers have sought to com-

pare the effectiveness of various SUD treatments for

DDIs. This initiative was likely sparked when

the authors of Project MATCH identified a client

attribute by treatment interaction, in the outpatient

arm, such that individuals low in psychiatric sever-

ity experienced more days abstinent after 12-step

facilitation (TSF) than cognitive-behavioral ther-

apy (CBT); as psychiatric severity increased, the

advantage of 12-step facilitation disappeared [44].

Ouimette et al. [43] and colleagues, however, were

not able to replicate these findings in a VA sample

with more variable psychiatric severity. Moreover,

the same team of researchers found no difference in

improvement among DDIs as a function of treat-

ment condition (i.e., CBT, TSF [65]). Other studies

have arrived at the same conclusion [46,66]. By

contrast, evidence for a treatment matching effect

was reported in a study comparing the efficacy of

CBT and 12-step facilitation for urban crack

cocaine users [67]. Specifically, among patients

with a previous or current diagnosis of MDD, those

assigned to CBT were significantly more likely to

achieve more consecutive weeks of abstinence dur-

ing treatment compared to those in the 12-step

facilitation group. A number of studies have found

other psychosocial interventions to yield signifi-

cantly better outcomes than 12-step facilitation

for certain populations of DDIs. Such treatments

include behavioral skills training and intensive case

management for severely mentally ill substance

addicts [68], group CBT for personality disorders

in an inpatient setting [69], and Dual Focus Schema

Therapy for methadone-maintained individuals

with personality disorders [70]. The heterogeneity

of these findings underscores the need for more

clinical trials to further assess the relative effec-

tiveness of treatments for subgroups of DDIs.

Both anecdotal evidence and survey findings

indicate the need for, and potential advantages of,

specialized 12-step programs for DDIs. For exam-

ple, ratings by DDIs of statements comparing a

regular 12-step group to a 12-step group specially

designed for DDIs suggested that the latter setting

allowed them to feel more comfortable and safe

discussing dual recovery needs [53]. Echoing this

finding, it was reported that 54% of a sample of

125 AA contact persons felt that participation

(by DDIs) in a 12-step group intended for DDIs

would be more desirable than a mainstream 12-step

group [50]. To address these sentiments, and to

counter reported difficulties of comorbid 12-step

participants, specialized 12-step groups have been

introduced in an effort to create a community in

which DDIs can openly discuss issues related to

both battle fronts of their recovery. Among them are

DoubleTrouble inRecovery (DTR),DualRecovery

Anonymous (DRA), and Self Management and

Recovery Training (SMART; see [71]).

Double Trouble in Recovery programs have been

particularly well received [72,73] and are generally

viewedbyDDIsashelpful inmaintainingabstinence

and facilitating recovery. Initial research on the

efficacy of this nascent program is also promising.

RegularDoubleTrouble inRecoveryattendancehas

been associated with decreases in substance use

during treatment [74,75] and better medication

compliance over time [76]. A cross-sectional exam-

ination of DDIs participating in either a Double

Trouble in Recovery program or a traditional

12-step program found that Double Trouble in

Recovery participation, but not traditional 12-step

participation, was associated with less substance

addiction and psychiatric distress alongwith greater

well-being [77]. Two analyses of the same sample

of DDIs have attempted to elucidate the active
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ingredients or mechanisms of change in Double

Trouble in Recovery. Specifically, internal locus

of control and sociability mediated both abstinence

andhealthpromotingbehavior, althoughspirituality

and hope only mediated the latter outcome [78].

Further, two of three mutual aide processes includ-

ing the helper therapy process and the reciprocal

learning process but not emotional support,

mediated Double Trouble in Recovery outcomes

[79]. Although a more systematic examination of

process variables for modified 12-step programs for

DDIs is required, it is likely they are similar to the

mechanisms of change identified among nonmen-

tally ill 12-step participants [80,81].

In summary, 12-step groups remain a cost effec-

tive and effective treatment option for those with

SUDs. Moreover, burgeoning evidence suggests

that 12-step participation is beneficial to those with

comorbid psychiatric disorders as well. It is also

important to note that as recently as 20 years ago,

data on the effectiveness of Alcoholics Anonymous

and similar programs were scant, due, in great part,

to the tenet of anonymity central to 12-step pro-

grams. Nonetheless, this obstacle appears to have

been overcome as evidenced by the publication of

numerous studies examining the effectiveness of

12-step programs. Given their profound influence

on the SUDs treatment community, this deve-

lopment is construed most positively, and goes

some way toward providing the empirical support

necessary to guide therapists when considering

treatment options for clients.

35.5 COGNITIVE AND BEHAVIORAL THERAPIES

This last section addresses a very different, albeit

no less influential, approach to treating substance

addiction in the context of other psychiatric dis-

orders. As such, CBT, mindfulness training, and

acceptance and commitment therapy are briefly

addressed.

35.5.1 Cognitive-behavioral
therapy (CBT)

CBT has been frequently used to treat substance

use disorders that co-occur with other psychiatric

disorders, including bipolar disorder, post-trau-

matic stress disorder (PTSD), depression, anxiety,

and personality disorders. Specific treatments that

are designed to target both conditions throughout

the course of the intervention have been developed.

Simply put, CBT emphasizes the role played by

cognition (e.g., dysfunctional attitudes, automatic

negative thoughts) and behavior in promoting affec-

tive distress and psychiatric disorders. As such, the

primary objective of CBT is to heighten clients’

awareness of their underlying, core belief systems

and modify them in a way that facilitates positive

and enduring change. Change is also promoted

through behavioral prescription and positive rein-

forcement of desired behavioral outcomes.

Thus,CBTiswell suitedasa therapeuticapproach

to treating comorbid substance addiction across a

host of psychiatric disorders. One such example is

a 20-session manualized, group therapy, designed

to target comorbid bipolar disorder and substance

addiction [82]. Throughout the 20weeks, topics that

are relevant and common to both disorders are

addressed, placing particular importance on issues

of recovery and relapse. Similarly, a 12-week ran-

domized study was conducted in 46 outpatients

diagnosed with both bipolar disorder and SUD,

comparingmedicationmanagement alone andmed-

ication management combined with individualized

CBT [83]. Whereas substance addiction outcomes

failed to differ across groups, the medication man-

agement with CBT group resulted in a higher com-

pletion rate, and showed greater improvements in

mood compared to the medication management

only group. CBT has been used to treat comorbid

PTSD and SUDs as well. For example, results of

a twelve-session, individual CBT therapy for Alco-

hol Dependence (AD) and PTSD study revealed

improvement in PTSD symptoms as well as

decreased alcohol use [84]. Participants also exhib-

ited improvements inotherareas, suchaspsychiatric

distress, social relationships, and physical health.

Another CBT option for PTSD and SUD,

entitled “Seeking Safety,” involved 24-session
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manualized CBT [85,86]. As its name suggests,

the key element of this treatment is safety, which

refers both to safety, or abstinence, from sub-

stances, as well as from trauma. Other important

treatment factors included reaching out for help

and surrounding oneself with supportive people.

A total of 27 women with comorbid PTSD and

SUD participated in the initial trial. At the con-

clusion of treatment, significant increases in absti-

nence rates over time were found. Moreover,

significant decreases in drug and alcohol use,

subtle trauma symptoms, and depression were

observed. Seeking Safety has since been evalu-

ated further, with initial promising results, with

other populations, including adolescent girls [87],

incarcerated women [88], and civilian men [89].

Cohen and Hien [90] assessed the utility of using

traditional CBT in a group of 107 women with

comorbid PTSD and SUD. A total of 75 received

CBT compared with 32 in a control condition. All

participants received a referral list of community

resources. At the conclusion of the three-month

treatment period, participants in the CBT group

showed significant decreases in PTSD symptoms

and alcohol use symptoms compared to the control

group. However, in other outcome measures,

including drug use disorder symptoms, depression,

dissociation, and social and sexual functioning, no

significant differences were observed between

groups.

CBT has also been used to treat comorbid depres-

sion and SUDs. One interesting study specifically

examined the effectiveness of two forms of CBT

in treating patients with comorbid depression

and substance abuse: high-structure behaviorally-

orientated (HSB) counseling and low-structured,

facilitative (LSF) counseling [91]. Perhaps not sur-

prisingly, results showed that participants with more

severedepressionbenefitedmore fromhigh-structure

behaviorally-orientated counseling, while those with

fewer depressive symptoms benefited to a greater

extent from low-structured, facilitative counseling.

An important finding from this study – and one that

the field continues to try and address – is the potential

for treatment matching, that is, matching specific

treatments with particular client characteristics.

With respect to the treatment of comorbid depres-

sion and SUD, Life Enhancement Treatment for

Substance Use Treatment (LETS ACT!) [92] has

recently been employed to promising effect. The

rationale for this treatment is that by increasing

enjoyable activities (a strategy long advocated by

behavior therapy), negative affect will decrease.

A total of 44 individuals residing at an inpatient

substance addiction treatment facility with SUD

and elevated depressive symptoms participated in

this six-session, manualized group treatment. Par-

ticipants were randomly assigned to the treatment

group or to treatment-as-usual (TAU), which con-

sisted of stress and anger management groups,

spirituality, relapse prevention, basic education and

job training, as well as 12-step groups. At the post-

treatment assessment, the treatment group showed

significant improvements in depressive symptoms,

anxiety symptoms, as well as greater enjoyment

of activities compared to treatment-as-usual. Given

the strength (in terms of its many active compo-

nents) of the “control” group, the demonstrated

efficacy of the LETS ACT approach is certainly

promising. Of course, the extent to which this

treatment also proves effective in reducing sub-

stance addiction rates needs yet to be addressed.

Lastly, CBT has been investigated as a treatment

option for comorbidpersonalitydisorders andSUDs

as well. Fisher and Bentley [69] compared three

treatmentgroups in inpatientandoutpatientsettings:

the disease and recovery group (steeped in amedical

model view of substance addiction), a group

employing CBT, and a treatment-as-usual compar-

ison group. The two experimental groups met three

times a week for four weeks, while the comparison

group received the usual treatment mandated at the

center. A total of 19 participants in each center were

included in the final analyses. Results showed that

in the outpatient center, the CBT group evidenced

greater improvements in alcohol use, social and

familial relationships, and psychological problems.

In the inpatient setting, whereas the two active

treatment groups yielded similar outcomes, they

both proved more effective than the control group.

35.5.2 Mindfulness

Individuals with comorbid mood and substance

disorders may benefit from mindfulness techniques
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as an adjunct to standard CBT [93]. It has been

proposed that repeated drug use may impair one’s

ability to regulate affect (in the absence of using

drugs toward that same end). In such instances,

affect regulation components of mindfulness – that

draw upon diverse influences, ranging from cogni-

tive therapy to Zen Buddhism –may be particularly

useful. Treatment protocols are being developed

to test the utility of mindulfness as an adjunct to

CBT for addiction in treating deficits in affect

regulation [93].

Mindfulness has also been employed as part of a

broader treatment plan to help treat sleep disorders

in adolescents who have been treated for a

SUD [94]. It was predicted that when sleep dis-

turbances improved, the likelihood of relapse to

substance addiction would decrease. Mindfulness-

based stress reduction was one component of the

six-week treatment, which also involved cognitive

restructuring of maladaptive beliefs concerning

sleep and sleep disturbance, stimulus control

instructions to help the individual use bedtime cues

to induce sleep, and sleep education. Post-treatment

sleep improved significantly. However, throughout

the sleep treatment, substance use increased. For

those who completed the program, a decreasing

trend in substance use was observed across the

12-month follow-up period. This trendwas not seen

for noncompleters. Hence, although still in its early

stages, the application of mindfulness training to

those suffering from comorbid SUDS and psychia-

tric disorders certainly appears promising.

35.5.3 Acceptance and
commitment therapy

Acceptance and commitment therapy is a relatively

new entry in the treatment armamentarium that,

although steeped in radical behaviorism, draws

upon other diverse influences, including dialectical

behavior therapy, mindfulness, and Buddhism.

Simply put, it involves six major components,

including acceptance of private events (as opposed

to experiential avoidance), cognitive defusion,

being present, self as context, values, and com-

mitted action [95]. Although acceptance and com-

mitment therapy has been tested with respect to its

efficacy in treating a host of psychiatric disorders

and SUDs, little research has been conducted in

which acceptance and commitment therapy has

been applied to individual with such comorbid

disorders.

An intriguing case study was conducted with a

19-year-old Caucasian female with comorbid

PTSD and substance addiction [96]. The treatment

protocol consisted of basic acceptance and commit-

ment therapy principles, including experiential

avoidance, acceptance of events, and commitment

to behavior change. After 12-months of treatment,

depression, psychological distress, and avoidance

symptom ratings had decreased to the point where

they were subthreshold for clinical diagnosis.

Importantly, the client also maintained abstinence

from all drugs subsequent to sevenmonths of active

treatment. As such, acceptance and commitment

therapy appears promising and warrants further

research to assess its utility in treating comorbid

psychiatric disorders and substance addiction.

In summary, CBT and its derivatives, including

mindfulness and acceptance and commitment ther-

apy, are being increasingly assessed with respect

to their effectiveness in treatment SUDs in con-

junction with other psychiatric disorders. Given

the long history of CBT, and its strong empirical

support, there is reason to be optimistic that these

approaches offer much in the way of treating this

difficult population.

35.6 CONCLUSIONS

It has become increasingly clear that SUDs rarely

occur in a diagnostic vacuum. That is, substance

addicts frequently present with other psychiatric

disorders.While this reality complicates the clinical

picture, and resultant treatment, it simply cannot be

ignored. Indeed,werecentlyobserved([97], p.282):

“It is important to remember that any observed

associationsbetweendrugusebehaviorandemotion
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ultimately reveal relationships that reflect the severe

emotional pain experienced by the vast majority

of substance abusers. Indeed, the personification of

the “happy drunk,” or the addict as a hedonist run

amok, is rarely exhibited by individuals truly in the

throes of addiction. Instead, the clinician is witness

to individuals with marked affective distress.

Hence, the observations derived from epidemiolo-

gical studies that consistently point to strong asso-

ciations between disordered emotion and substance

abuse reflect important experiential phenomena.”

In this chapter, a number of approaches to the

treatment of comorbid psychiatric disoders and

SUDS have been reviewed. Although these

approaches are certainly diverse, they all possess

the capability of addressing issues inherent to such

complex clinical presentations. And there are cer-

tainly other treatment options available to the clin-

ician that have not been discussed in this chapter.

Foremost among these would be pharmacotherapy

targeted at treating the affective distress accompa-

nying substance use disorders. By way of example,

bupropion (an antidepressant) has been used to

good effect in the treatment of nicotine dependence.

Interestingly, it appears that bupropion facilitates

smoking cessation regardless of whether the smo-

ker is depressed or not. As such, it is believed that

this drug likely works through its lessening of

negative affect [98].

To end with one last observation: Although

throughout this chapter the importance of assessing

for the presence of other psychiatric disorders (e.g.,

depression) has been emphasized when treating

substance addicts, the converse is also true. That

is, when clients present with primary conditions

other than SUDs, it is imperative that the clinician

assesses for the possible presence of substance use,

addiction, and dependence. It is our view (and one

shared by many others) that in order to effectively

treat any psychiatric disorder, issues pertinent to

substance use must be addressed up front. The good

news is that there are now a host of empirically

supported treatments available for intervening with

this difficult population.
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36.1 INTRODUCTION

Alcohol and drug misuse/addiction are common

occurrences in the United States. Few individuals,

however, who would be appropriate for brief

interventions, brief treatments, and/or specialized

substance addiction treatment actually receive the

appropriate care that they need. Substance use is

associated with a number of physical health, mental

health, social, and legal consequences, including

higher HIV risk, as described throughout this

book [1–12].

One of the early goals of the Healthy People

2000 [13] guidelines was to increase the proportion

of physical and mental health providers who screen

and provide advice for alcohol and drug problems.

Practitioners fromavariety of disciplines, including

primary and emergency medical care, can play

a crucial role in detecting and treating at-risk and

problem substance use. Because providers and

other staff in most medical settings have limited

time and a large numbers of patients, the use of brief

effective techniques to change problematic beha-

viors related to substance use are imperative. The

seriousness of the problems related to alcohol and

drugs and the potential for changing patient

behaviors led to the development of efficient and

effective screening and intervention methods that

can be implemented in fast-pacedmedical and other

healthcare-related settings.

This chapter focuses on the theoretical, research,

and practical basis for the use of screening and

brief interventions for alcohol and drug misuse/

addiction.

Addictive Disorders in Medical Populations         Edited by Norman S. Miller and Mark S. Gold

© 2010 John Wiley & Sons Ltd.  ISBN: 978-0-470-74033-0



36.2 BRIEF MOTIVATIONAL INTERVENTIONS

There is a spectrum of intervention techniques that

can be used across the range of drinking patterns

(Figure 36.1) from prevention strategies for indivi-

duals who do not have problems related to use to

those who have severe dependence. Brief interven-

tions are techniques that can have the goal of: (1)

reducing or stopping use; or (2) providing a test of

“cutting down” to determine if a patient has higher

tolerance and if cutting down is problematic.

Brief motivational interventions such as motiva-

tional interviewing [14] and motivational enhance-

ment therapy are designed to increase motivation to

change behaviors. Brief interventions for alcohol

and drug problems are defined as time-limited,

patient-centered approaches focused on reducing

or eliminating drinking and drug use. Brief inter-

ventions are characterized by few sessions (five or

fewer; often one or two) of relatively brief duration

(a fewminutes to an hour) [15]. Research has shown

the efficacy and effectiveness of a variety of brief

interventions across treatment settings, popula-

tions, and providers. Often used to reduce alcohol

consumption among individuals with at-risk or

hazardous drinking, brief interventions can often

also motivate patients to seek and engage in addi-

tional treatment as needed. Brief interventions can

provide immediate attention to individuals at risk

and help facilitate the level of care needed to

address substance use problems and prevent or

minimize potential consequences. Brief interven-

tions are also attractive as a cost-effective, efficient

way to prevent and treat substance use problems.

36.2.1 Theoretical background

Cognitive and social psychology are the theoretical

foundations for brief motivational interventions,

within a specific framework of the transtheoretical

model of change [16]. This model conceptualizes

health behavior change as a progression through

a series of stages: precontemplation, contempla-

tion, preparation, action, and maintenance [17].

Precontemplation is the stage atwhich there is no

intention to change behavior in the foreseeable

future. Many individuals in this stage are unaware

or underaware of their problems. Contemplation is

the stage in which people are aware that a problem

exists and are seriously thinking about overcoming

it but have not yet made a commitment to take

action. Preparation is a stage that combines inten-

tion and behavioral criteria. Individuals in this stage

are intending to take action in the next month and

have unsuccessfully taken action in the past year.

Action is the stage in which individuals modify

their behavior, experiences, or environment to over-

come their problems. Action involves the most

overt behavioral changes and requires considerable

commitment of time and energy. Maintenance is
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Drinking
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D
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Brief Advice 

     Brief Interventions 

Pre-Treatment
Intervention     

Formal Specialized
Treatments      

Figure 36.1 The spectrum of interventions to address patterns of use

558 TREATMENT OF ADDICTIVE DISORDERS



the stage in which people work to prevent relapse

and consolidate the gains attained during action.

The goal of brief motivational interventions is to

help individuals progress through the stages of

change. The practitioner seeks to develop a discre-

pancy in the client’s perceptions between current

behavior and significant personal goals and prio-

rities. The client’s motivation for change comes

from intrinsic personal desire for and commitment

to change. Typically, the practitioner uses open-

ended questions to explore perceived positive and

negative aspects of substance use and to elicit

client expression. The practitioner also paraphrases

the keymotivational points, “reflecting back” to the

client what they have articulated. Then time is

devoted to providing feedback to the client, devel-

oping a plan for change, and anticipating the

challenges to instituting and maintaining the plan.

36.3 USE OF SCREENING AND ASSESSMENT IN INTERVENTION PROCESS

There are recommended levels of alcohol consump-

tion to minimize risky or problematic drinking and

to prevent alcohol-related problems. For example,

the National Institute for Alcoholism and Alcohol

Abuse (NIAAA) [18] defines moderate alcohol use

guidelines for most adult women as 3–7 drinks per

week or up to one drink per day.Guidelines formost

adult men are 4–14 drinks per week or up to two

drinks per day. Drinking at these levels is usually

not associated with health risks [19]. The NIAAA

and the Center for Substance Abuse Treatment’s

Treatment Improvement Protocol (TIP) on older

adults [20] recommends that persons age 65 and

older consume no more than one standard drink per

day or seven standard drinks per week. In addition,

older adults should consume no more than 2 stan-

dard drinks on any drinking day.

A drink is 12 grams of alcohol (e.g., 12 ounces of

beer or wine cooler; 5 ounces of wine; or 1.5 ounces

of 80-proof distilled spirits).

Some individuals, however, should not consume

alcohol at all. These include women who are

pregnant or trying to become pregnant, individuals

taking certain over-the-counter or prescription

medications, those with medical conditions that

can be made worse by drinking, individuals plan-

ning to drive a car or engage in other activities

requiring alertness and skill, recovering alcoholics,

and people younger than age 21 [21].

Screening for problem substance use is a critical

first step in identifying patients who may need

further in-depth assessment and those who may be

suitable candidates for brief interventions. Screen-

ing generally identifies at-risk and harmful sub-

stance use, while more extensive assessment

measures the severity of the substance use, pro-

blems and consequences associated with use,

factors that may be contributing to substance

addiction, and other characteristics of the problem.

The screening and assessment process should

help determine if a patient’s substance use is appro-

priate for brief intervention or warrant a different

approach.

Although screening and assessment are

addressed in further detail elsewhere in this book,

two brief approaches bear mentioning [18]. Simple

questions about heavy substance use days can

be used during a clinical interview or before a

patient is seen, followed up with further questions

as indicated.

Prescreening question: Do you drink beer, wine,

or other alcoholic beverages?

Follow-up questions: If yes, how many times in

the <past year; past three months; past

6 months> have you had five or more drinks

in a day (for men)/four ormore drinks in a day

(for women)?

An average, how many days/week do you drink

alcoholic beverages? If weekly or more: On

a day when you drink alcohol, how many

drinks do you have?

Prescreening question: Do you sometimes use

illegal drugs or prescription drugs in a way

different than prescribed?
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Follow-up question: If yes, follow up with addi-

tional questions regarding which substances,

frequency and quantity of use.

A useful validated screening instrument is

the Alcohol Use Disorders Identification Test

(AUDIT),whichwasdevelopedby theWorldHealth

Organization (WHO) as a brief screening tool for

excessive drinking [22–26]. It can also be helpful in

developing a framework for brief interventions for

individuals drinking at hazardous or harmful levels.

The AUDIT (http://www.niaaa.nih.gov/NR/rdon-

lyres/287137A9-62BF-4EDE-A752-4A351C57

A0B8/0/Audit.pdf) is well validated in adults

under 65 in primary care settings. The AUDIT is

comprised of two sections: a ten-item scale with

alcohol-related information for the previous year

only, and a “Clinical Screening Procedure,” which

includes a traumahistory and a clinical examination.

The questionnaire is introducedbya section explain-

ing to the respondent that questions about alcohol

use in the previous year only are included. The

questionnaire is often used as a screener without

the clinical examination. The recommended cut-off

score for the AUDIT has been eight.

Screening opportunities include during routine

appointments, new patient intake forms, before

prescribing medications (particularly those that

interact with alcohol or other drugs), in emergency

departments/urgent care centers, patients who may

be pregnant or trying to conceive, patients with

health conditions that may be alcohol related,

patients with illnesses that are not responding to

treatment as expected, populations of patients

who may be more likely to drink heavily, such as

adolescents or young adults.

36.4 RESEARCH ON BRIEF INTERVENTIONS

36.4.1 Alcohol: primary care

Althoughtraditionalapproachestoalcoholandother

drug problems have focused on long-term counsel-

ing, there is increasing evidence that brief interven-

tions delivered in healthcare settings can effectively

reduce drinking in at-risk and problem drinkers, in

particular. The clinical trials of brief advicewith at-

riskdrinkers havebeenbased, in part, on the original

“stop smoking” trials. Early studies in Europe and

othercountriesdemonstratedasignificant (10–20%)

reduction in the drinking by persons in the experi-

mental groups when compared to control groups

who did not receive the advice [27–29]. Since these

early studies, there have been many clinical trials

testing the efficacy of brief interventions for at-risk

and problem use in medical settings.

The majority of intervention studies have been

conducted in primary care and emergencymedicine

settings and most have focused on alcohol, with

fewer focused on illicit drugs. From a public

health perspective, because of the large numbers

of patients seen in these venues, the development

of easy-to-use quickly administered screening and

intervention materials has been an important

concern. Brief interventions have been studied and

implemented in many primary care settings. In

primary care, brief interventions for alcohol misuse

have ranged from a few simple, straightforward

comments from the clinician to the patient to sev-

eral short counseling sessions followed by phone

contact. Brief comments to a patient with at-risk or

problem drinking might include the clinician stat-

ing concerns about the patient’s drinking, inform-

ing the patient that their current consumption levels

are above recommended limits, and recommended

the patient reduce or stop drinking [30].

The preponderance of brief intervention trials

from the 1980s to present has focused on primary

care settings [28,31–34]. One of the largest clinical

trials conducted in primary care practices,

Project TrEAT (Trial for Early Alcohol Treatment),

involved two brief in-person sessions conducted

one month apart with each session followed up by

a two-week follow-up phone call [34]. Those

patients receiving the intervention reduced

alcohol use and had fewer hospital days and emer-

gency department visits compared to controls. The
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effectiveness of the interventionwas still significant

after four years.

There have been meta-analytic reviews in this

subject [35,36]. The general form of the interven-

tions in these studies has included personalized

feedback based on the patients’ responses to screen-

ing questions and untailored (generic) messages to

cut down or stop drinking. Meta-analyses of rando-

mized controlled studies have found that these

techniques generally reduce drinking in the inter-

vention versus control conditions. Results indicate

that, across studies, participants reduced their aver-

agenumberofdrinksperweekby13–34%compared

to controls. The proportion of participants in inter-

ventionconditiondrinkingatmoderateor safe levels

was 10–19% greater than controls over 12 months.

Brief interventions may also be useful with

primary care patients who report symptoms of

substance addiction or dependence. Motivational

interviewing techniques may help patients accept

the need for and become motivated to pursue more

intensive treatment for substance addiction. The

primary care clinician helps facilitate the referral

process to specialized treatment [30].

36.4.2 Alcohol: emergency departments

In addition, a number of brief alcohol intervention

trials have been conducted in emergency set-

tings [37–40]. The Emergency Department (ED)

is an ideal venue for substance use screening and

brief interventions for patients seen for medical

conditions and/or injuries. Much of the brief inter-

vention research in the ED has focused on injured

patients. This population has often been the chosen

focus because studies have found that up to 36%

percent of injured patients presenting to the ED

had positive blood alcohol concentrations [41,42].

Positive blood alcohol tests have been found in up to

47% of hospital inpatients that have been admitted

for trauma [43,44]. Alcohol use is implicated in

nearly 50% of all motor vehicle crash (MVC)

deaths, suicides, and homicides. An ED study of

injured vehicular crash occupants using standard

criteria revealed that 23% had a diagnosis of

either alcohol addiction or dependence [45], while

a trauma center study demonstrated that 17% of

crash victims were alcohol dependent at the time

of injury [42]. In addition, rates of driving under

the influence of alcohol are increasing, particularly

among young adults [46].

The rates of alcohol use and misuse led the

American Academy of Emergency Medicine to

develop guidelines for the collection of blood

alcohol concentrations (BACs) and for alcohol

screening in EDs (http://www.aaem.org/). Given

the rates of alcohol and drug problems seen in this

setting and the strong recommendations to identify

these individuals when they present to the ED, there

is a need to bridge the gap between screening

and assistance with problems including entry into

treatment, where appropriate.

Brief interventions in the ED can motivate

patients with substance misuse, addiction, and

dependence to seek addictions treatment. Taking

advantage of a “teachable moment” in which a

patient has needed medical care for a substance

use-related injury, ED clinicianswill provide a brief

intervention in the acute care setting, often includ-

ing referrals and/or follow-up for further treatment.

One study found that patients who received a brief

intervention in the ED, plus a booster session 7–10

days later, had fewer alcohol-related injuries and

problems after one year compared to patients

receiving standard ED care [47]. Innovative and

time-efficientmethods for screening and brief inter-

ventions have been developed specifically for use in

ED settings [48].

Brief intervention approaches have been used

among ED patients admitted to hospital [49,50],

and on injured patients in the ED [37,51–55]. A

recent meta-analysis of ED studies concluded that

ED-based interventions significantly reduce alco-

hol-related injury but do not necessarily decrease

alcohol consumption [40].

36.4.3 Illicit drug use/misuse across
medical settings

Although a number of studies address the need for

and use of brief interventions for illicit drug

use [56–61], there are few published randomized
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controlled brief intervention trials with illicit

substance users. Despite some differences, such

as duration of the interventions, promising results

have been shown in studies investigating the effec-

tiveness of brief interventions among cocaine,

heroin, and amphetamine users from a variety of

non-ED based settings [62–65]. For example,

Bernstein et al. [63], reported that a brief inter-

vention for heroin and/or cocaine users recruited

from several walk-in nonemergent clinics (urgent

care, women’s clinic, and a homeless clinic) that

included a motivational intervention session deliv-

ered by trained peer educators and a subsequent

booster call ten days later, led to a reduction in

heroin and cocaine use, and an increased likeli-

hood of abstinence from these drugs at a six-month

follow-up visit.

Stotts et al. [65] found positive results from

a brief motivational intervention delivered to

cocaine users in an outpatient detoxification treat-

ment program. Baker et al. [62] found an increased

likelihood of abstinence from amphetamines

among individuals who received either a two- or

a four-session brief, cognitive-behavioral therapy-

based, intervention. Bashir et al. [66] found positive

results from a brief intervention delivered by

primary care in a small study (n¼�100). Similarly,

positive results have been reported from brief

motivational interventions by among community

cannabis-dependent adults the Marijuana Treat-

ment Project Research Group [67–69]. Positive

outcomes have been reported to persist through

the follow-up period, ranging from 3 to 15

months [69]. Bernstein et al. [64] found that an

ED-based brief “negotiated” interview and an

active referral process resulted in a 45% reduction

in severity of drug problem among patients who

kept their follow-up treatment appointments.

Taken as a whole, the available evidence

consistently supports the effectiveness of brief

interventions to reduce drug use, however, the

research in drug users is still preliminary.

36.5 SPECIAL POPULATIONS

36.5.1 Alcohol: prenatal care

For pregnant women who may be consuming

alcohol or have mild to moderate alcohol pro-

blems, brief interventions are recommended as an

initial step to change drinking behavior. A majority

of pregnant women seek prenatal care during the

first trimester and brief interventions to reduce or

stop alcohol consumption can be well received

among the other recommendations for healthy

behaviors during pregnancy. Prenatal brief inter-

ventions have also been shown to reduce drinking

levels among pregnant women most effectively

when a partner (generally the father of the

unborn child) also participated in the interven-

tion [30]. Brief interventions have been conducted

with women who have been identified as drinking

during their last pregnancy to motivate reductions

in alcohol use for subsequent pregnancies.

Women receiving this brief intervention drank

significantly less than the control group during

later pregnancies [21].

36.5.2 Alcohol: older adults

To date, there have been two brief alcohol inter-

vention trials with older adults. Fleming et al. [70]

and Blow and colleagues [71] have conducted

randomized clinical brief intervention trials to

reduce hazardous drinking in older adults using

advice protocols in primary care settings. These

studies have shown that older adults can be engaged

in brief intervention protocols, the protocols are

acceptable in this population, and there is a sub-

stantial reduction in drinking among the at-risk

drinkers receiving the interventions compared to

a control group.

The first, Project GOAL: Guiding Older Adult

Lifestyles withdrawal [70] was a randomized,

controlled clinical trial. The intervention con-

sisted of two, 10–15 minute, physician-delivered

counseling visits that included advice, education,

and contracting using a scripted workbook. No

significant differences were found between groups

at baseline on alcohol use, age, socioeconomic
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status, smoking status, rates of depression or

anxiety, frequency of conduct disorders, lifetime

drug use, or healthcare utilization. At baseline,

both groups consumed an average of 15–16

drinks/week. At 12-month follow-up, the inter-

vention group drank significantly less than the

control group (p< .001).

The second elder-specific intervention study,

the Health Profile Project [71], contained both

brief advice/discussion by either a psychologist or

a social worker, as used in the WHO studies, and

motivational interviewing techniques including

feedback. A total of 452 subjects were randomized

in this trial, with over 26%beingAfricanAmerican.

Follow-up rates of 92% were obtained at the

12-month follow-up. Blow and colleagues found

results similar to those of Fleming et al. [70] in

terms of seven-day alcohol use and binge drinking

over the course of the study. These randomized,

controlled clinical trials extend the potential of brief

interventions from younger at-risk drinkers to even

more vulnerable populations of older adults.

36.6 SUMMARY OF BRIEF INTERVENTION TRIALS

Brief motivational interventions have been used

successfully in a variety of treatment settings. To

summarize the results of brief intervention research,

in the 12 studies that met review criteria for the US

Preventive Services Task Force (English-language;

multicontact behavioral intervention; primary care-

based; 6- to 12-month follow-up; nondependent

drinkers) [36], participants reduced average num-

ber of drinks per week by 13–34% compared to

controls. The proportion of participants in interven-

tion condition drinking at moderate or safe levels

was 10–19% greater than controls after 12 months.

Brief interventions in the ED also have the

potential to reduce costs associated with injury

and other alcohol-related health consequences,

with research suggesting a savings of $3.81 for

every $1 spent [72], with similar findings for

primary care samples (i.e., $4.30 for every $1

spent; [73]).

In the primary care trial [34], cost analysis also

found that the total cost/patient of the brief inter-

vention was $205 (both clinic and patient costs).

The cost advantage between intervention and con-

trol group was significant for subsequent medical

(p¼ .02) and motor vehicle (p¼ .03) events. Over-

all, this suggested a $43 000 reduction in future

health costs for every $10 000 invested in early

intervention.

36.7 SBIRT MODEL

Out of all of the research on alcohol and drug

screening and brief interventions a comprehen-

sive model for addressing alcohol and drug use

in medical settings, SBIRT, has been developed.

SBIRT includes screening, brief intervention,

and referral to treatment. Screening quickly

assesses the severity of substance use and iden-

tifies the appropriate level of intervention/treat-

ment. Brief intervention focuses on increasing

insight and awareness regarding substance use

and motivation for behavioral change. Referral

to treatment provides those identified as needing

more extensive treatment with access to speci-

alty care, where appropriate [74]. Referral to

treatment can take place at any point in this

continuum and is based on severity

(Figure 36.2).

Screening, brief interventions, and referral to

treatment for substance use offers opportunities

for early detection, focused motivational enhance-

ment, and targeted encouragement to seek needed

substance addiction treatment. This chapter

focuses on the use of brief interventions to assist

individuals to reduce or discontinue their use of

alcohol or drugs or to seek specialized treatment,

if needed.
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36.8 RESEARCH TO PRACTICE: GOALS AND COMPONENTS OF BRIEF
INTERVENTIONS FOR CLINICIANS

36.8.1 Goals

The primary goal of a brief motivational interven-

tion is to lessen the potential harm of continued use

andmisuse of alcohol and drugs. Specific goals will

vary by individual characteristics and context,

including risky substance use behaviors, consump-

tion patterns, problems related to substance use, and

the individual’s unique set of circumstances and

motivations. Often simple, immediate or intermedi-

ate goals are important with brief interventions to

help individuals with substancemisuse or addiction

identify attainable goals and experience success in

setting and achieving a goal. Examples include

contacting a treatment agency and attending an

assessment appointment, decreasing frequency of

substance use, participating in a meeting, or stop-

ping use of one substance.

36.8.2 Components and steps of brief
interventions

Six key elements have been identified as critical

for effective brief interventions. The acronym

FRAMES summarizes these six components [15].

. Feedback is given to the individual about perso-

nal risk or impairment.

. Responsibility for change is placed on the

participant.

. Advice to change is given by the clinician.

. Menu of alternative self-help or treatment options

is offered to the participant.

. Empathic style is used by the counselor.

. Self-efficacy or optimistic empowerment is

engendered in the participant.

A brief intervention consists of basic components

that incorporate FRAMES and remain consistent

regardless of the number of sessions or the length

of the intervention. These include: introducing the

issues in the context of the client’s health; screen-

ing, evaluating, and assessing; providing feedback;

talking about change and setting goals; and sum-

marizing and reaching closure.

Brief intervention protocols often use a work-

book containing the steps listed below. Workbooks

provide opportunities for the patient and practi-

tioner to discuss sections on drinking cues, reasons

for drinking, reasons to cut down or quit, a drinking

agreement in the form of a prescription, and drink-

ing diary cards for self-monitoring. Providers

can be easily trained to administer the intervention

Step 3:
Optional Follow-Up Visit

Reinforce initial gains
Provide motivational

feedback
Provide or refer to
professional brief

treatment, if needed
Refer to SA

treatment, where
appropriate

Step 1:
Screen Patients

 Identify use of alcohol
or drugs in patients

Step 2:
Brief Interventions 

Provide information or
feedback

Understand patient’s
view of alcohol/drug use

Provide professional
advice

Refer to SA treatment,
where appropriate

 

 

 

Figure 36.2 The basic steps in conducting SBIRT. Adapted from: SAMHSA, Committee on Trauma Quick Guide [48]
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protocol through role-playing and general skills

training techniques in educational programs. This

approach is nonconfrontational and generally

follows motivational interviewing principles as

described by Miller and Rollnick [14].

There are nine basic steps in most manualized

brief interventions (adapted from [75]).

1. Identification of future goals for health, work,

school, activities, hobbies, relationships, and

financial stability. This step is important

because it provides information on what the

patient is interested in achieving and can help

to target goals of the intervention.

2. Summary of health habits. Customized feed-

back on screening questions relating to drinking

patterns and other health habits (may also

include smoking, nutrition, tobacco use, seat

belt use, safe sex, etc.). This health behaviors

information can be derived from screening and

pre-assessment questionnaires or from the

patient during this session.

3. Discuss the types of drinkers in the population,

where the patient’s drinking patterns fits into

the population norms for their age group. The

purpose of this is to introduce drinking guide-

lines (women under 65: no more than one drink/

day; men under 65: nor more than two drinks/

day; women and men 65 and over: no more

than one drink/day or seven drinks/week), the

idea that the patient’s alcohol use can be related

to their physical and emotional health, and

that their level of drinking can put them at risk

for more health-related problems. This brief

discussion may evoke a number of strong reac-

tions from patients (argumentation, minimizing,

acceptance, concern, tearfulness, embarrass-

ment, hostility, etc.). It is important to avoid

creating additional resistance. It is very impor-

tant to “roll with the patient’s resistance” or

reluctance to further examine their drinking

behavior in an empathetic manner.

4. Consequences of at-risk and problem drinking.

Relate this to any potential or ongoing health

problem that is currently important in the

person’s care (e.g., hypertension, gastrointest-

inal problems, etc.). It should be noted that some

patients might also begin to recognize that

their drinking is problematic. Thismay facilitate

a change in drinking behavior.

“I’m concerned about your (high blood pressure,

sleep problem, abdominal pain) and I think your

alcohol use may be a part of the problem”.

5. Reasons to quit or cut down on drinking. This is

a very brief discussion of how changing drinking

levels could have important benefits for the

individual.

6. Introduce the concept of standard drinks. This

discussion focuses on the equivalence of alcohol

content across various beverage types. This con-

cept provides the context for a discussion of

sensible drinking limits.

Key Point
One standard drink¼ 12 ounces Beer or ale;

1.5 ounces shot of distilled spirits; 4–5 ounces
wine; 4 ounces sherry; 4 ounces liqueur).

. When pouring wine, sherry, or dis-

tilled spirits, measuring is important

to ensure that the patient is consuming

standard drinks.

. Alcohol is alcohol. Some patients may

think that they do not use alcohol

because they “only drink beer or

wine”. Some view “hard” and “soft”

alcoholic beverages as different in

their effects.

. Review standard drinks briefly. Avoid

disputes about details regarding the

alcohol content of specific beverages.

7. Negotiated drinking agreement. Agreed upon

drinking limits in the form of an agreement or

“prescription” can be negotiated and signed by

the patient and the clinician. Patients take this

“prescription” with them when they leave the

office. This “formal” agreement is a particularly

effective tool in changing drinking patterns.
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A follow-up visit or phone call can help the

patient stay on track with any changes in drink-

ing patterns.It also useful for the patient to

record any alcohol use on a calendar as a method

to keep track of progress and pitfalls for discus-

sion at a follow-up phone call or visit.

Key Points:
. Give guidance on abstinence vs. cut-

ting down. Patients who have a serious

health problem or take medications

that interact with alcohol should

be advised to abstain. Others may be

appropriate candidates to cut down on

drinking to below recommended lim-

its. Based on clinical judgment regard-

ing the seriousness of the alcohol pro-

blem, the clinician will decide if the

patient should cut down on use or be

abstinent. The provider may say,

“I want you to stop drinking any alcohol for the next

month so we can see if your abdominal pain

decreases”.

OR

“I want you to cut back your drinking to nomore than

one drink every other day. How do you feel about

that?”

This last statement provides the opportunity to negoti-

ate and empowers the patient to be a part of the

decision making process. These approaches can also

be tests to determine the seriousness of the patient’s

alcohol problem. If the patient cannot abstain or cut

down, it suggests a more serious problem that requires

referral and follow-up.

. Complete the negotiated agreement/

prescription.

. Provide guidance by recommending

a low level of alcohol use or absti-

nence. Remember, you may have to

negotiate “up” so start low.

. The prescription-type form contains

a space to write what you have nego-

tiated with the patient: (1) stop or cut

down on drinking; (2) when to begin;

(3) how frequently to drink

. If the patient is reluctant to sign the

agreement, try to determine the reason

for their reluctance and alleviate their

concerns if possible. If they still do not

wish to sign, the clinician can sign and

give it to the patient for consideration

over the next two weeks prior to the

follow-up phone call.

. Be sensitive to the patients’ reactions

including concern, embarrassment,

defensiveness,minimizationofdrinking

problems, or hostility. It is very impor-

tantto“rollwiththepatient’sresistance”

or reluctance to further examine their

drinkingbehaviorinamatter-of-factand

empathic manner. Avoid disputes over

these guidelines and suggest that

whether they agree with them or not,

ask their patience to continue on to see

how alcohol could affect their life.

DRINKING AGREEMENT

Date

Start date::

Agreement

Patient signature

Clinician signature

8. Coping with risky situations. Social isolation,

boredom, and negative family interactions can

present special problems. The patient will need

to identify situations and moods that are related

to drinking too much alcohol, and to identify

some individualized cognitive and behavioral

coping alternatives.

9. Summary of the session. The summary should

include a review of the agreed upon drinking

goals and a discussion of the drinking diary

calendar to be completed.

36.8.3 Essential knowledge and skills
for brief interventions

Providing effective brief interventions requires the

clinician to possess certain knowledge, skills, and
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abilities.Essential skills include: (1) an understanding

of the “stages of change” that patients generallymove

through when contemplating and altering behavior

patterns, as well as trying to maintain behavior

changes; (2) an attitude of understanding and accep-

tance; (3) active listeningandhelpingpatients address

ambivalence; and (4) a focus on intermediate goals.

Five main interactive processes are useful in

applying the techniques of motivational interven-

tion and helping patients progress through the

stages of change, as described by Miller and Roll-

nick in their book on principles of motivational

interviewing [14]:

. Expressing empathy

. Developing discrepancy

. Avoiding argumentation

. Rolling with resistance

. Supporting self-efficacy

The differences between the motivational

approach and more traditional confrontational

substance addiction approaches can be seen in

Table 36.1.

Through all these processes, the practitioner

communicates interest in and acceptance for what

the patient is communicating. It is important to

avoid behaviors that are not part of active, sup-

portive listening and reflection. These include

lecturing, criticizing, labeling, moralizing, or

distracting.

To help providers intervene effectively in time-

sensitive settings, theNIAAAhasdeveloped a book-

let and guidelines for intervening [18].

36.9 BRIEF THERAPIES FOR SUBSTANCE USE PROBLEMS

Brief therapies are often used with either patients

who are experiencing more consequences from

their use, have difficulty changing their substance

use behavior, or to promote relapse prevention [76].

The most common brief therapies used in these

situations are cognitive-behavioral therapies.

36.10 COGNITIVE-BEHAVIORAL THERAPIES: COPING SKILLS
AND RELAPSE PREVENTION

36.10.1 Cognitive-behavior therapy

Cognitive-Behavior Therapy (CBT) is a form of

therapy that is centered in the present and focused

on the problem at hand. CBT is an integration of

principles derived from behavioral theory, cogni-

tive social learning theory, and cognitive therapy.

It can be uniquely appropriate for treating sub-

stance misuse and addiction, representing a more

comprehensive approach that pays particular

Table 36.1 Differences between motivational and confrontational approaches

Confrontational Approach Motivational Interviewing Approach

. Accept self as alcoholic . De emphasis on labels

. Personal pathology reduces personal choice, judgment, control . Emphasis on personal choice and responsibility

. Present evidence of problems . Elicit concern/evidence

. Resistance¼ “denial” . Resistance influenced/induced by interviewer

. Meet resistance with argumentation and correction . Meet resistance with reflection

. Goals and strategies prescribed . Goals and Strategies negotiated involvement

and acceptance of goals are vital
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attention to the behavioral aspects of substance

use.

CBT can be used as a primary approach or in

conjunction with other therapies, including brief

motivational interventions. Modification of both

cognitive processes and behaviors is a principal

focus. Positive behaviors and thoughts are rein-

forced, while altering maladaptive behaviors and

thoughts is encouraged. Skills training, discussion,

and operant conditioning techniques can be used to

help clients recognize and change maladaptive

behaviors, thoughts, attitudes, and beliefs. With

substance addiction clients, identifying “triggers”

or cues for substance use, constructing potential

alternative courses of action, role-playing or practi-

cing those alternative choices, and other relapse

prevention strategies are key parts of cognitive

behavioral therapy for alcohol and drug addiction.

Within a cognitive-behavioral theoretical model,

individuals who misuse drugs or alcohol lack cop-

ing skills or for some reason choose not to use the

coping skills they do have. They also generally will

develop a set of “expectancies” over time, both

based on their own perceived positive experiences

of substance use as well as the observations they

have made of others using substances in certain

circumstances or to cope with difficult emotions.

CBThelpspatientsidentifythesituationsthatarethe

most likely in which theywill drink or use drugs, plan

strategies to avoid or cope with these situations, and

address more constructively the situations, emotions,

and thoughts that contribute to substance addiction.

36.10.1.1 Core elements of CBT

Functional analysis is the process by which clients

gain an understanding of the antecedents and con-

sequences of their own substance use. The goal is to

increase personal awareness of these factors, pro-

vide focus to the cognitive-behavioral interventions

designed to address these factors, and promotemore

beneficial behaviors and decisions in the future. The

clinician may help the client identify substance use

triggers (places, people, activities, times of day,

other situational aspects of use), the thoughts and

feelings that are involved in substance use (i.e.,

boredom, stress, anger, anticipation, sadness), and

what behaviors the client engages in when those

triggers and/or thoughts and feelings are present

(binge drinking, smoking marijuana alone, etc.). A

functional analysis will also examine both the

positive and negative results of using drugs or

alcohol.

Coping skills training takes the functional ana-

lysis of both the situations as well as the thoughts

and feelings that most commonly precipitate sub-

stance use, and helps the client develop skills to

cope with these more effectively. Skills and cog-

nitive strategies are taught and practiced, ideally

with role-playing and other types of “real-life”

skill-building exercises. Positive, constructive

feedback helps clients develop self-efficacy and

confidence to change substance use behaviors.

Examples of specific coping skills include refusal

skills, enhancing social supports, increasing plea-

sant activities, problem solving, anger manage-

ment, effective communication, and coping with

cravings.

Relapse prevention extends client-centered func-

tional analysis and coping skills training to speci-

fically address the concept of anticipating relapse,

identifying risky relapse situations, the cognitions

and emotions that may occur in the relapse process,

and provide clients with strategies to prevent initial

lapses and provide relapsemanagement skills if and

when a lapse occurs.

36.11 RELAPSE PREVENTION STRATEGIES

(Adapted from Witkiewitz and Marlatt, ed. 2007).

1. Stop, look and listen. When a lapse occurs,

stop the flow of events (leave the situation,

call a supporter on the phone, etc.). Look and

listen to what is happening in the situation

and how one is responding to the events at

hand.
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2. Keep calm. A lapse can be a mistake or a “slip-

up”, but does not represent total failure. Think of

it as a learning experience, a one-time event that

can be used to better avoid similar situations and

cope more effectively in the future.

3. Renew commitment. Motivation after a lapse

can be a challenge. Patients may focus on the

negative aspects of the current set-back and need

to encouragement to remember past successes,

personal goals, and the long-term priorities that

led to stopping or decreasing substance use.

4. Review the situation that led to the relapse. A

functional analysis of the situation that led to

the lapse is very useful, including identifying

the specific circumstances, people involved,

thoughts and feelings preceding and during the

lapse, and the positive and negative aspects of

the substance use. Targeting the specific circum-

stantial, cognitive and emotional, and behavioral

aspects of the lapse will help the client be more

prepared to cope more successfully the next

time.

5. Make immediate recovery plan. Patients need to

have a set of steps to follow immediately after

a lapse. Identifying a person to contact, a safe

alternative activity, a crisis hotline to call, and/or

other “safety nets” will help patients be prepared

to keep lapses to one-time events, rather than

returning to a pattern of regular alcohol or drug

abuse.

6. Addressing the “Abstinence Violation Effect.” A

lapse after a period of successful abstinence or

reduced substance use can cause patients to

experience a range of negative emotions and

thoughts, including guilt, shame, and a sense of

failure. Practitioners need to help patients view

the experience as one to learn from, examining

the factors and feelings that accompanied it, and

feel empowered to address similar situations in

the future.

36.12 ADDITIONAL BRIEF THERAPIES FOR ADDRESSING SUBSTANCE ADDICTION

(Adapted from SAMHSATreatment Improvement

Protocol Series No. 34: Brief Interventions and

Brief Treatments for Substance Abuse [15].

Most brief therapies focus primarily on the

individual. There is a growing awareness in sub-

stance addiction treatment, however, regarding the

importance of family and other significant relation-

ships in terms of motivation and support for beha-

vior change.

36.12.1 Family systems therapy

Family systems therapy applies the principles of

general systems theory to families, with specific

attention paid to the ways in which family interac-

tions may revolve around alcohol or drug use, how

family dynamics may contribute to or interact with

substance use, and how family functioning is both

influenced by and influences substance use. The

goals of this therapeutic approach include identify-

ing the role of substance use in the family and

modifying family dynamics and interactions to

decrease or eliminate substance use as a critical

part of family functioning.

36.12.2 Behavioral couples therapy

Behavioral couples therapy is a therapeutic

approach which draws upon a family systems

approach, but also has roots in a family disease

model (inwhich substance addiction is viewed as an

illness affecting not only the substance addict but

also the family system) and behavioral approaches

(in which family interactions are viewed as poten-

tially reinforcing substance addiction). The goals of

behavioral couples therapy include eliminating

alcohol and drug misuse and addiction, engaging

the partner/family’s support for the patient’s efforts

to change, and restructuring couple/family’s

interaction patterns in ways to support long-term
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behavior change and reducing or abstaining from

drug and alcohol use.

36.12.3 Strategic/interactional therapies

Strategic/interactional therapies attempt to identify

the patient’s strengths and actively create personal

and environmental situations in which success can

beachieved.Strategic/interactionalapproachesshift

the focus from thepatient’sweaknesses to strengths.

Most commonly implementedwith individualswith

seriousmental illnesses, this typeof interventionhas

utility for individuals with substance addiction.

Strategic/interactional therapeutic approaches

often primarily address how a patient’s relation-

ships may deter or contribute to substance addic-

tion, shifting power dynamics in relationships,

helping family or other important relationship

systems change to support change, maintaining

behaviors that control substance use, and addres-

sing relapse factors.

36.12.4 Humanistic and existential
therapies

Humanistic and existential psychotherapies use

a wide range of approaches to the planning and

treatment of substance use disorders. These

approaches are built on a belief that individuals

have a capacity for choice and self-awareness.

Aspects of humanistic and existential approaches

include empathy, reflective listening, encourage-

ment of affect, and acceptance of the patient’s

subjective experiences.

36.13 CONCLUSIONS

The results of research on brief interventions for

alcohol problems (and newer work on illicit drug

use) indicate that brief interventions can reduce

use and/or consequences over at least a one-year

period, and in some studies, much longer. The

nonconfrontational, respectful approach used in

motivational brief interventions and brief therapies

is acceptable and generally effective with both

younger and older adults. There are research ques-

tions that remain regarding the “active ingredients”

that are needed in across clinical settings and the

appropriate length and complexity of the interven-

tion needed.

Brief interventions are one of a spectrum of

approaches to address alcohol and drug use/mis-

use/addiction. “Real world” implementation stra-

tegies to address time and logistical barriers will be

the key to their adaptation. The use of screening,

brief interventions, brief therapies, and referral to

substance addiction treatment, where appropriate

provides a state-of-the-art constellation of short,

targeted approaches for use by provider and other

healthcare staff that form an evidence-based prac-

tice for working with a vulnerable population to

improve outcomes and manage costs.
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37.1 INTRODUCTION

Drug addiction is essentially a brain disease, but of

course drugs’ destructive health effects extend

beyond the intricate chemical pathways of the brain.

Dr. Nora Volkow,

Director of the National Institute on Drug Abuse

The consequences of untreated addictive disor-

ders are often devastating, like many other chronic

multisystem disorders. Treatment, however, is

effective and increasingly so as the field advances.

While some addiction patients may be frustratingly

refractory, addiction patients generally respond

well to treatment, with considerable improvements

in their functioning and overall health. While the

mainmessage is that treatment works, addiction is a

complex, heterogeneous condition. Examining the

multidimensional outcomes of addiction treatment

helps us to understand what works, for whom

and under what conditions. It is also important to

understand the outcomes of treatment as more than

the unidimensional measurement of abstinence

alone. A multidimensional approach to outcomes

measurement may include: drug use, symptoms,

functional impairment, quality of life, and patient

satisfaction. Furthermore, the escalating costs of

healthcare combined with ongoing economic con-

ditions make it essential to know not only what

works, but also what is cost effective. Research on

treatment outcomes, cost effectiveness, and real-

world implementation should allow clinicians,

administrators, and policy makers to identify

empirically demonstrated treatments that work and

are practical.

In this chapter the empirical evidence on the

outcomes of alcohol and/or drug treatment are

reviewed, as well as cost analysis of the respective

treatments. The focus is on treatment and secondary

prevention strategies that target individuals that are
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using, misusing, or addicted to alcohol and/or drugs

(excluding tobacco use). Not covered is the effec-

tiveness of primary prevention strategies that target

the initiation of alcohol and/or drug use, which is

covered elsewhere in this book. The chapter begins

with a general overview of addiction treatment

outcomes and then discusses outcomes associated

with pharmacological and psychosocial treatment.

The description of treatments is limited, so as to not

be repetitive of other chapters in this book. The

chapter concludes with a discussion of treatment

outcomes in special patient populations and impor-

tant factors that can mediate the effectiveness of

treatment outcomes.

37.2 DOES TREATMENT WORK?

Just say no.

Nancy Regan

In the past, the effectiveness of addiction treatment

wascriticizedbecause of perceptions that not enough

people achieved lasting abstinence, considered as the

only benchmark of success. Under this paradigm, an

individual should be cured for the rest of their life

after receiving a discrete index episode of addiction

treatment. But this paradigm sets a false standard

both for clinical practice and for outcomes research.

The benchmark for assessing treatment outcomes

needs to be more than a unidimensional measure of

total abstinence from alcohol and/or drugs, since

both dimensional reductions in use short of absti-

nence and increasing duration of intermittent absti-

nence are associated with clinically meaningful

improvements. Furthermore, defining treatment suc-

cess as only the achievement of enduring abstinence

following a discrete time-limited intervention is

inconsistent with our understanding of addiction as

a chronic, remitting-relapsing disorder [1].

A unidimensional perspective of addiction treat-

ment outcomes also obscures the importance of the

functional impairments that occur as consequences

of addiction, and the dimensional improvements

following treatment that should be central in defin-

ing success. Understanding addiction as a chronic

disorder is important because treatment success can

now be benchmarked against other chronic condi-

tions, such as asthma and diabetes. And, in fact,

addiction treatment does achieve rates of success

that are comparable to other chronic diseases [1].

Examples of the low and high range of treatment

success are shown in Figure 37.1. Reported effect

sizes vary basedondefinition of success andwhether

the comparison group was either no treatment or

another treatment demonstrated to be efficacious.

Figure 37.1 Treatment success rates at six and twelve months
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37.3 WHAT ARE THE OUTCOMES OF TREATMENT?

A person with mental illness can recover even though

the illness is not “cured” . . .. [Recovery] is a way of

living a satisfying, hopeful, and contributing life even

with the limitations caused by the illness.

1999 Surgeon General’s Report on Mental Health

A health services perspective on treatment

outcomes is displayed in Figure 37.2 and incorpo-

rates how factors at the organizational and indivi-

dual levels inform our understanding of how the

structure and process of care impact intermediate

outcomes (efficacy) and the ultimate goal of

improving patient well being. The generally

accepted primary outcome of addiction treatment

is substantial reduction in alcohol and/or drug use

(and abstinence is certainly subsumed as a subset of

that outcome), although the field does not yet have

consensus on a standard threshold or set of mea-

sures. Some examples of dimensional outcomes

from the alcohol literature, where there is perhaps

better agreement, include: reduction of drinking

days, reduction in heavy drinking days (where

heavy drinking is defined as more than four drinks

per day for men, more than three drinks per day for

women), or increased time to major relapse.

Another approach is to use more categorical mea-

sures, for example, patients addicted to cocaine are

more treatment resistant and, therefore, two weeks

Figure 37.2 Theoretical framework for understanding drug treatment outcomes
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of continuous cocaine abstinence is often a primary

outcome.

The secondary outcomes of addiction treatment

include reduction of symptoms consistent with the

Diagnostic and Statistical Manual of Mental Dis-

orders (DSM-IV) alcohol and/or drug abuse or

dependence criteria and often include functional

impairments that occur as consequences of addic-

tion. These secondary outcomes include improve-

ments in the following functional domains: psy-

chiatric status (e.g., depressive symptoms),

employment (e.g., number of days worked in past

month), physical health (e.g., comorbid medical

conditions or medical consequences of prolonged

drug use), legal involvement (e.g., driving under

the influence, criminal recidivism), family rela-

tionships, and stable housing. In treatment seeking

populations, rates of co-occurring alcohol and/or

drug and mental health problems range from 70 to

90% [2,3] and these patients generally have lower

rates of treatment success [4]. Intravenous drug

use is one of the primary modes of HIV transmis-

sion in the United States [5]. Drug users, in

general, are more likely to engage in risky sexual

behaviors that put them at risk for HIV/AIDS,

hepatitis, and other sexually transmitted diseases

[6]. Treatment effectiveness is demonstrated not

only by reductions in direct measures of drug use

and primary symptoms of addiction, but also by

reductions in co-occurring physical and mental

health problems, and improvement in functional

domains.

Tertiary outcome measures are more subjective

in nature and may include health-related quality of

life measures and patient satisfaction. Health-

related quality of life (HR-QOL) measures are

common across a variety of health conditions and

often the same measurement instruments (i.e.,

Short-Form 12 [7]) are applied to different disease

states. Health-related quality of life measures, in

general, are subjective measures of how disease

states impact an individual’s ability to perform the

activities of daily living, as well as satisfaction

with life [8]. Finally, patient satisfaction is an

important outcome measure not only because of

how it may relate to patients’ willingness to use

services and adhere to clinical recommendations,

but also as an integral component of patient-cen-

tered care, which was recognized by the Institute of

Medicine as one of the six aims of high-quality

healthcare [9].

Other important factors that influence treatment

outcomes include: (1) stage of disease progression,

(2) degree of impairment, (3) substance of choice

(including route of administration), (4) target

population, and (5) the treatment modality, dose,

and setting. Early onset of alcohol and/or drug use,

severe impairment resulting from alcohol and/or

drug use, and IV route of administration have been

associated with poorer treatment outcomes. Often

outcomes are tailored to the specific patient popula-

tion of interest. For example, some treatment inter-

ventions may target impairment particularly in

alcohol-dependent persons, and an outcome vari-

able of interest could be decreased rates of driving

while under the influence. Another example is an

intervention for pregnant women with heroin or

cocaine dependence with the outcome of increased

mean delivery birth weight. Examples of special

treatment populations in specific settings that may

influence outcomes include criminal justice popu-

lations in drug courts, professionals in employee

assistance programs, and HIV patients in infectious

disease clinics.

Often it can be difficult to compare addiction

treatment outcomes across studies because of dif-

ferences in how outcomes are defined, measured,

and follow-up periods. One important example is

that some studies may report outcomes for only the

primary substance of choice rather than other sub-

stances. This is an important distinction because the

majority of personswith alcohol and/or drug depen-

dence are polysubstance users. In terms ofmeasure-

ment, the gold standard to assess alcohol and/or

drug use is a physiologic measure, such as urine

analysis, hair testing or breathalyzer. The greater

the severity of alcohol and/or drug addiction/depen-

dence in the population of interest, the more likely

measurement will need to incorporate strategies to

ensure that the physiologic samples are not adult-

erated (i.e., observed urine samples). However, the

costs of physiologic measurement of alcohol and/or

drug use can be prohibitive and the clinical research

setting may present collection feasibility issues,
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such as access to a laboratory to validate positive

urine analysis test results. On the other hand, self-

reports of alcohol and/or drug use have been exten-

sively validated, correlate well with physiologic

measures, and are usually acceptable as a reason-

able indicator of actual use [10–12].

The gold standard for the ascertainment of cate-

gorical diagnosis of alcohol and/or drug abuse or

dependence are structured interviews (such as is the

Structured Clinical Interview for DSM-IV (SCID)

[13]), but, in general, checklists derived from such

instruments serve as suitable, simpler substitutes.

There are numerous instruments (e.g., Addiction

Severity Index, [14]) to assess addiction/depen-

dence symptoms and related functional impairment

applicable to a wide variety of patient populations.

More information on screening, clinical and

research instruments is provided in Chapter 2.

Another important consideration in evaluating

addiction treatment outcomes is the type and inten-

sity of services provided. For example, greater

reductions in alcohol and/or drug use are observed

in higher levels of care such as inpatient settings and

other controlled settings such as prisons or jails.

This may be due to the intensity of services pro-

vided in these settings, as well as practical con-

straints, such as patients’ limited access to alcohol

and/or drugs. The next section expands upon the

core components of treatment that are associated

with positive outcomes.

37.4 GENERAL EFFECTIVENESS

If we burn ourselves out with drugs or alcohol, we

won’t have long to go in this business.

John Belushi (comedian, actor, musician)

There are a handful of large-scale studies that

include multiple mixed treatment modalities and

components, attempting to capture standard clinical

care in community-based treatment settings. One of

the largest such studies is theDrugAbuseTreatment

Outcome Studies (DATOS). The sample included

over 10 000 patients across 11 cities in the United

States and included inpatient, residential, outpati-

ent, and methadone services. The DATOS study

found that treatment reduced drug use irrespective

of treatment setting and drug of choice; and the

magnitude of the reductions in use were correlated

with the length of treatment [15]. A meta-analysis

of drug treatment outcome studies estimated the

mean effect size of 0.33 for drug use and an effect

size of 0.13 for crime when compared to either no

drug treatment or minimal drug treatment [16].

Effect size is a standardized mean difference

between the treatment and comparison groups that

ranges from 0 (no treatment effect) to 1 (high

treatment effect).Data fromtheDrugAbuseReport-

ingProgram (DARP), TreatmentOutcomeProspec-

tive Study (TOPS), DATOS, and multiple other

studieshavefound thatpatients retained in treatment

for at least three months have substantially better

outcomes. Additional studies have confirmed that

reductions in drug use persist long-term [17] and

thesefindingsarealsoapplicable toadolescents[18].

A subset of subjects in the DATOS study was

followed up five years post-treatment. These sub-

jects continued to show improvement across multi-

ple indicators including decreased substance use,

decreased involvement in illegal activities, and

increased employment [19]. In this study, positive

five-year post-treatment outcomes were again asso-

ciated with longer treatment duration [19], suggest-

ing a persistent dose-dependent relationship.

Theeffectivenessofalcoholand/ordrugtreatment

extends beyond drug use and includes improvement

in related functional domains. Receipt of alcohol

and/or drug treatment is associated with reductions

in criminal behavior [15,20], improvements in co-

occurring psychiatric and physical health symp-

toms, improvements in employment [15] or school

performance [20], and family/social interactions.

Improvements in functional domains do vary sig-

nificantly depending on the extent to which treat-

ment integrates tertiaryservicesat thefacilityoruses

clinical care managers to coordinate external social

services.
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As with all chronic diseases, alcohol and/or

drugs disorders require comprehensive, coordi-

nated, continuous, patient-centered care. The

Chronic Care Model (CCM) for improving

chronic disease management, originally created

for and adopted in primary care settings, empha-

sizes the coordination of patient care services from

multiple healthcare providers and uses resources

at the clinic, health system, and community levels

to optimize treatment success [21]. The imple-

mentation of CCM principles in a variety of

chronic illnesses has been shown to reduce health-

care costs and use of healthcare services in patients

with chronic illness [22]. The efficacy of CCM

elements have also been evaluated inmental health

and alcohol and/or drug treatment and are effec-

tive. Extended rehabilitation services [23], indi-

vidualized counseling [24], long-term medication

management strategies [1], and case manage-

ment [25] improve alcohol and/or drug outcomes.

The impact of implementing the complete CCM

on alcohol and/or drug treatment remains

unknown, but evaluation of individual model ele-

ments and emerging clinical consensus suggest

that the complete model has potential for even

greater benefit.

37.5 SYSTEM-LEVEL FACTORS THAT INFLUENCE OUTCOMES

Although substance abuse is prevalent in most

schools, primary care practices, mental health clinics,

and criminal justice agencies, there is insufficient

training, organization, or reimbursement to screen,

assess, and refer those with dependence or abuse

disorders to appropriate services.

McLellan and Meyers [26]

There are several system-level barriers to demon-

strating the effectiveness of addiction treatment.

First, only a very small percentage of those in

need of treatment receive it. It is estimated that only

10–33% of people in need of addiction treatment

receive services (not enough services, or the right

services, butany services.) [27–29].Even if services

areavailable, patientsneed tobeable topay for those

services. In 2009, 48 million Americans lacked any

form of health insurance [30] and 25 million Amer-

icans were under-insured [31]. Parity legislation

became effective in October 2009; it requires that

health insurance companies offer the samecoverage

for behavioral healthcare as medical healthcare. At

this time, its impact on use of alcohol and/or drug

services is unknown. Secondly, there are high rates

of drop out from treatment, both in clinical trials and

in real-world clinical settings. Approximately 35%

patients complete outpatient publicly-funded treat-

ment [32]. The high rates of drop out from clinical

trials can limit the generalizability of findings to

only patients who are retained, which further limits

our ability tomove therapies from bench to bedside.

At the systems level, improvement in access to and

retention in treatment is vital to ensuring that the

effectiveness of treatments are realized by patients

suffering from addictions.

As has been demonstrated for other physical

health diseases, the coordination of care across

multiple treatment systems is associated with better

outcomes. For example, treating co-occurringmen-

tal health problems and alcohol and/or drug pro-

blems is more effective in reducing drug use [33].

Not only can the coordination of care improve

treatment outcomes, but there is also evidence that

the geographic proximity of services matters. The

availability of addiction treatment varies geogra-

phically and patients may not be aware of treatment

locations. Kessler et al. [34] found, in an epide-

miological study using a nationally representative

sample, that 41% of subjects reported that they did

not get behavioral treatment because they did not

know where to go for services.

However, not all treatments are as effective as

others and in the next three sections the most

effective pharmacological and psychosocial treat-

ments are highlighted, as are interventions that

target special populations.
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37.6 PHARMACOLOGICAL TREATMENT OUTCOMES

It is easy to get a thousand prescriptions but hard to

get one single remedy.

Chinese Proverb

Medications are used widely to improve the

safety and comfort of detoxification, and hopefully

increasing the rates of engagement into ongoing

treatment following detoxification. Additionally,

anti-addiction medications are being more widely

adopted as maintenance therapy for opiate depen-

dence and alcohol dependence, and have been very

effective in substantially reducing drug use and

improving function.Methadone and buprenorphine

are available for treatment of opioid dependence,

and the US Food and Drug Administration (FDA)

has approved naltrexone (oral and extended-release

formulations), disulfiram, and acamprosate for the

treatment of alcohol dependence [35]. Unfortu-

nately, medications are not yet available for all

drugs of addiction. While there are no FDA-

approved pharmacological treatments for cocaine,

methamphetamine, or marijuana dependence; there

are exciting possibilities under investigation. It is

also important to keep in mind that the ability of

these efficacious treatments to be fully realized in

the community is limited by the availability of

clinical staff that are both able and willing to

prescribe the pharmacotherapies, as well as limited

by the stigma associated with addictions that may

make patients reluctant to seek care in these speci-

alty care settings.

37.6.1 Methadone

Agonist replacement therapy with methadone has

been widely available for over 40 years, has been

repeatedly confirmed as effective, and has become

the standard of care for heroin addiction. The out-

comes associated with methadone treatment are

substantially improved when provided in conjunc-

tion with psychosocial counseling and access to

other social services (e.g., medical and psychiatric

care) [36]. The outcomes of methadone treatment

include reduced criminal behaviors and reduced

risk of HIV infection [37] and it is highly cost

beneficial in respect to reducing criminal costs and

the medical costs associated with treating HIV

[38,39].

37.6.2 Buprenorphine

The partial agonist buprenorphine has some poten-

tial pharmacological advantages over the pure ago-

nist methadone, including lower toxicity in over-

dose, somewhat less addiction liability, and greater

ease of taper. Themost commonly used formulation

has the antagonist naloxone added (active parent-

erally, but inactive when used sublingually as

intended) to help prevent diversion for injection

use. Buprenorphine is effective for opioid depen-

dence and comparable to at leastmid-range doses of

methadone.

Perhaps more important than its pharmacologic

properties, buprenorphine can be prescribed in

general medical settings, unlike methadone, which

requires complex regulatory licensure in specia-

lized settings. The Drug Addiction Treatment Act

of 2000made pharmacotherapy for opiate addiction

available in general substance addiction treatment

programs (in contrast to methadone centers) and

primary care settings. Physicians are now able to

prescribe buprenorphine on a limited basis with the

appropriate, simple training and certification [40].

However, some research suggests that the beneficial

impact of expanding buprenorphine availability

may be limited by physicians’ reluctance to serve

this patient population [41].

37.6.3 Naltrexone

Studies have demonstrated that naltrexone is a

highly efficacious for the treatment of opioid depen-

dence [42–46], but while naltrexone is an effective

blockade of the euphoric effects of the drug, the
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effectiveness is often reduced by patient noncom-

pliance or treatment drop-out. A meta-analysis of

naltrexone for opioid dependence found that the

effect size varied given treatment retention from

0.13 in studies with low treatment retention to 0.60

in studies with high treatment retention based on

specialized compliance enhancement proce-

dures [45]. Extended release naltrexone may have

promise for addressing the issue of poor adherence

to the oral formulation [47].

Foralcoholdependence,multiplestudies[42]have

shown the effectiveness of oral and injectable

extended release naltrexone. The COMBINE study

found thatnaltrexonereduced thenumberofdrinking

days (effect size 0.22) and increased time to relapse

(hazard ratio 0.72). It also provided evidence that

naltrexone can be effective in nonspecialty care set-

tingswhencombinedwithmedicalmanagement[42].

Although the evidence has been more mixed, physi-

cians are also able to prescribe other effective phar-

macological treatmentsforalcoholdependence,such

as disulfiram and acamprosate [48].

37.6.4 Promising medications in
development

Investigations of potential new medications for

addiction is an exciting area of research, both

because of the possibility of effecting fundamental

biological mechanisms, as well as the prospect of

wider dissemination in medical care settings. Pro-

mising pharmacotherapies include extended release

naltrexone for opiates [47], long acting preparations

of buprenorphine (including an implant) for opiates

[49,50], topiramate for alcohol [51], immunother-

apy vaccination for cocaine [52], slow-release

methylphenidate for methamphetamine [53], viga-

batrin for methamphetamine [54,55], and dronabi-

nol (THC) for marijuana [56].

37.7 PSYCHOSOCIAL AND BEHAVIORAL TREATMENT OUTCOMES

For me, an area of moral clarity is: you’re in front of

someone who’s suffering and you have the tools at

your disposal to alleviate that suffering or even

eradicate it, and you act.

Paul Farmer

Various forms of counseling and other psycho-

social and behavioral treatments have been con-

firmed as effective. A recent meta-analysis of 34

clinical trials found that “the average patient under-

going psychosocial interventions achieves acute

outcomes better than approximately 67% of the

patients in the control conditions”[57]. This study

also found that contingency management (CM),

cognitive-behavioral therapy (CBT) plus contin-

gency management, cognitive-behavior therapy,

and relapse prevention (RP) were effective treat-

ments and specific both to the primary drugs of

addiction, as well as polysubstance addiction [57].

The effect sizes of these treatments are displayed in

Figure 37.3 and the observed rates of treatment Figure 37.3 Mean effect sizes across treatment types
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effectiveness are comparable to other psychiatric

treatments [57].

A variety of other “brand-name” manualized

psychotherapies have been found to be effective,

some of which are based on cognitive-behavioral

therapy or relapse prevention. The SubstanceAbuse

and Mental Health Services Administration

(SAMHSA) has a registry of evidence-based pro-

gramsandpractices(http://www.nrepp.samhsa.gov/);

many of these have been integrated into specialty

addiction treatment, and a summary is provided in

Table 37.A.1 in Appendix 37.A.

Given that patients with addiction have pro-

blems in multiple domains, clinical case manage-

ment can be an adjunctive intervention to facilitate

patients’ access to a variety of social services.

Case management is associated with reduced drug

use, as well as improvement in medical and psy-

chiatric status [58,59]. While clinicians in addic-

tion specialty treatment frequently recommend

continuing care counseling or “aftercare” post-

treatment discharge (e.g., participation in Alco-

holics Anonymous), there is mixed evidence to

support its effectiveness [60].

Contingency management, also known as moti-

vational incentives, is a behavioral intervention

with very strong empirical support of effectiveness

(Figure 37.3), although it has not been extensively

integrated into routine alcohol and/or drug treat-

ment. Motivational incentives use positive reinfor-

cement to elicit desired behaviors. The positive

reinforcement is frequently a monetary award and

the targeted behavior is negative urine test for drug

use or treatment attendance. Variants may also add

negative consequences as reinforcers, as in moti-

vated stepped care, most frequently used in the

context of methadone maintenance treat-

ment [61,62]. In this example, motivated stepped

care uses two negative consequences (methadone

taper and increased required psychotherapy atten-

dance) in response to either treatment noncompli-

ance or a drug-positive urine test. Unfortunately,

motivational incentives have not been widely

adopted despite the fact that it may very well be

one of the best interventions because it is hard to

establish the infrastructure to fund these incentives.

Additionally, it can be a difficult from a public

policy perspective to explain why alcohol and/or

drug patients should be “paid to get sober” [45].

Information from clinical trials is often difficult

to translate into expectations for standard clinical

care. Results under artificial research conditions

may be better than usual clinical care because of

increased resources, exclusion of complex patients

from trials, smaller case loads, specialized training

and fidelity to standardized protocols. Standard

clinical care, however, may be superior because it

uses multiple modalities concurrently or sequen-

tially, blending of modalities, multiple treatment

episodes or levels of care, and extended durations of

treatment.

Attempts to compare modalities of care head to

head, as in the prototypical Project MATCH Study

for alcohol (Motivational Enhancement Therapy

(MET) vs. CBT vs. Twelve Step Facilitation; [63])

and also the Cannabis Youth Treatment study

(MET/CBT vs. Adolescent Community Reinforce-

ment Approach vs. Multidimensional Family Ther-

apy for adolescent cannabis use disorders [64])

typically show that patients improve substantially

with all high quality treatments examined, without

gross differences bymodality. Presumably themes-

sage is that treatment works, that practitioners

should have access to a variety of evidence

informed modalities, and that we do not yet have

the ability to adequately differentiate the applic-

ability of “pure” types of treatment in what are

assuredly heterogeneous treatment populations.

In summary, there are a variety of psychosocial

and pharmacotherapy treatments that are effective

in the treatment of alcohol and/or drug disorders.

There is increasing evidence that the combination

of psychosocial and pharmacological treatments (if

available) is associated with improved out-

comes [36,65]. However, there is limited informa-

tion on how best to combine these treatments.

Additional research is needed to better understand

how pharmacotherapies and psychosocial treat-

ments impact outcomes, in particular, the sequen-

cing of treatment approaches.

A more comprehensive list of effective treat-

ments, as well as the National Institute on Drug

Abuse (NIDA) principles of effective treatment,

are included in Appendix 37.A (Table 37.A.2).
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The NIDA Clinical Trials Network (NIDA CTN)

which conducts clinical trials of both pharmacolo-

gical and psychosocial treatments in community-

based addiction treatment centers to expand our

evidence based real-world treatment outcomes,

provides an online dissemination library at http://

ctndisseminationlibrary.org/.

37.8 OUTCOMES IN NON-SPECIALTY SETTINGS

There’s no wrong door to treatment.

Substance Abuse and Mental Health Services Agency

(SAMHSA)

Approximately 41%of behavioral health (mental

health and substance addiction) services are

received in settings other than addiction specialty

care [66]. In recent years, there has been an empha-

sis on improving the identification andmanagement

of alcohol and/or drug problems in medical care

settings. Figure 37.4 shows why this is so critical, in

that the emergency room has essentially become a

behavioral health setting, with patients having

substantial rates of substance problems, though

unfortunately under-recognized, and even more so

under-treated.

Expanding alcohol and/or drug services in med-

ical care settings is advantageous because it allows

the opportunity for early identification of proble-

matic patterns of alcohol and/or drug use and it is a

venue to deliver services to those who may be less

likely to seek care from the addiction specialty care

system. For example, there is evidence that the

availability of buprenorphine in primary care set-

tings has made pharmacological drug treatment

available to patients that were not seeking care in

specialty addiction settings [67]. Given the stigma

associated with addiction, primary care facilities

may provide a more discrete opportunity for

patients to seek addiction services.

The National Institute on Drug Abuse (NIDA)

recommends the “Five As of Intervention” in gen-

eral medical settings:

ASK – Screening is the first A because it asks

one or more questions related to drug use.

ADVISE – The second A involves strong direct

personal advice by the provider to the patient

to make a change, if it is clinically indicated.

Figure 37.4 Percentage of emergency room patients with behavioral health problems
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ASSESS – The third A refers to determining

how willing a patient is to change his or her

behavior after hearing the provider’s advise.

ASSIST – The fourth A refers to helping the

patientmake a change if he/she appears ready.

ARRANGE – The final A is to refer the patient

for further assessment and treatment, if appro-

priate, and to set up follow-up appointments.

Additional information on how to implement this

intervention (including recommended screening

questionnaire, brief intervention and supporting

documents) into medical settings is available in the

resource guide entitled “Screening for Drug Use in

General Medical Settings” (available at http://

www.drugabuse.gov/nidamed/resguide/).

There are a limited number of interventions that

focus on the delivery of addiction services in med-

ical settings. Effective interventions in primary care

settings include: screening and brief interventions,

relapse prevention, and coordination of multiple

specialty services [68]. The majority of these inter-

ventions focus on reducing alcohol use and harm-

related behaviors associated with alcohol use and

misuse. Brief interventions, usually a single 5–10

minute psychoeducation session, can reduce fre-

quency or amounts of alcohol use by 20 to 30% [69].

Screening and brief interventions often also target

harmful drinking below the threshold of full DSM-

IV criteria for abuse or dependence, while indi-

viduals who meet diagnostic criteria should be

referred to specialty addiction care. The emergency

room should be another opportunistic setting for

screening and intervention. The evidence for inter-

ventions in the emergency room is mixed, with a

meta-analysis of emergency room based interven-

tions showing that brief interventions are not effec-

tive in reducing alcohol consumption, although

there is some evidence that these interventions

reduced alcohol-related injuries [69]. Additionally,

there is evidence that brief interventions may not be

effective in reducing alcohol use or improving

linkages with alcohol and/or drug treatment in

medical inpatient settings [70].

37.9 OUTCOMES ASSOCIATED WITH MEDICAL TREATMENT

Health is a state of complete physical, mental and

social well being and not merely the absence of

disease or infirmity.

World Health Organization

Medical care settings are not only an alternative

venue for the provision of alcohol and/or drug

services, but also important in terms of addressing

themedical co-morbidities that may be exacerbated

by or the consequences of continued alcohol and/or

drugmisuse and addiction.A study among privately

insured patients seeking alcohol and/or drug treat-

ment found that 57% of the patients had a substance

addiction related health condition and among those:

27%were psychiatric, 36%were medical, and 37%

were both medical and psychiatric conditions [71].

Common medical conditions associated with alco-

hol and/or drug addiction include: alcoholic liver

disease, hypertension, psychiatric problems, and

viral hepatitis [71]. These, as well as other medical

conditions, have been extensively addressed in pre-

vious chapters. In general, outcomes are betterwhen

addiction treatment and medical care are integrated

[71,72]. IntegratedOutpatient Treatment is an inter-

vention that integrates psychosocial services for

alcohol dependence in primary care settings and has

demonstrated increased rates of alcohol abstinence

twoyears post-treatment initiation [72]. For patients

in alcohol and/or drug treatment without a usual

source of medical care, receipt of at least two visits

with a primary care physician is associated with

reductions in alcohol and/or drug use and alcohol

and/or drug problem severity [68]. Patients who

trusted their primary care physicians and thought

they had a comprehensive understanding of them-

selveshadbetter alcohol and/or drugoutcomes [48].

Additionally, research has found that medical care

provided onsite at alcohol and/or drug treatment
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settings or transportation to medical care settings

improves rates of medical utilization [73,74].

Much of this type of research has been done in

respect to alcohol consumption and highlights both

the salutary and deleterious effects of consumption,

and the establishment of healthy drinking guide-

lines. Modest alcohol use can be protective or a risk

factor for different disease states depending upon

the level of use. For example, a meta-analysis of the

effect of alcohol use on diabetes mellitus found that

moderate alcohol consumption (less than four

drinks/per day) was associated with a lower inci-

dence of diabetes and heavy consumption (more

than three drinks per day) was associated with an

increased risk [75]. However, evenminimal alcohol

consumption was associated with an increased risk

of breast cancer although this effect was moderated

by Body Mass Index (BMI) [76].

The pharmacologic management of pain is of

special interest given the risk of dependence asso-

ciated with opioid medications and the overlap of

chronic pain conditions with addiction. A recent

meta-analysis of the use of opioids to manage

pain found inconclusive evidence to support use

of opioids to manage long-term pain and that rates

of current substance use disorders in this popula-

tion (patients with chronic pain) was as high as

43% [77].

In summary, the provision of medical care for

patients with alcohol and/or drug disorders has the

potential to improve outcomes. As our healthcare

infrastructure struggles to better integrate medical

and addiction treatment, advances in healthcare

information technologies may provide a new

mechanism to enhance a coordinated approach to

care.

37.10 IS TREATMENT COST EFFECTIVE?

According to several conservative estimates, every $1

invested in addiction treatment programs yields a

return of between $4 and $7 in reduced drug related

crime, criminal justice costs, and theft. When savings

related to health care are included, total savings can

exceed costs by a ratio of 12 to 1.

NIDA, Principles of Drug Addiction Treatment

In the determination of whether a health inter-

vention is cost effective, it is necessary to consider

both the analytic approach and define the recipients

of the potential cost savings. There are two primary

analytic approaches to economic analyses: cost

benefit and cost effectiveness. Cost-effectiveness

analysis (CEA) relies on one indicator of outcome,

which is assumed to be correlated with other poten-

tial outcomes [78]. The cost-effectiveness analysis

approach has beenwidely embraced internationally

because of the ability to convert cost-effectiveness

analysis into an analysis of cost utility or quality-

adjusted life years (QALYs). As a general rule of

thumb, a cost of $50 000–60 000 per quality-

adjusted life year is considered to be a cost effective

health intervention [79]. However, this threshold

may be significantly lower in low- and middle-

income countries. From a global public health

perspective, quality-adjusted life years have been

a mechanism to hierarchically categorize the global

burden of diseases and incorporate mortality, mor-

bidity, and disability into a single measure [80].

Using this method, alcohol use disorders were

identified as a leading cause of disability in middle-

and high-income countries around the world [81].

While the cost-effectiveness analysis approach has

numerous advantages, some economists have

argued that it is problematic because it generally

reduces alcohol and/or drug treatment outcomes

into a singularmeasure and the cost effectiveness of

a given treatment can yield conflicting results due to

which outcome measures were used [78].

The negative consequences associated with

addiction can be translated into costs at the indivi-

dual, family, community and societal levels. The

cost savings realized by addiction treatment are

largely driven by reductions in: risky sexual beha-

viors, IV drug use, and criminal behaviors. A

California-based study found that on average sub-

stance addiction treatment costs $1583 and saves

the community $11 487 (costs of incarceration,
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unemployment, comorbid medical and psychiatric

treatments) [82]. Pharmacologic opiate treatment

can reduce the risk of HIV/AIDS [37] and health

economists have estimated that the average annual

cost to treat one HIV-infected person is $157 811

compared to $4000 to provide methadone treat-

ment [38]. Studies suggest that treatment, in gen-

eral, is cost effective/beneficial. However, there is

little data available to compare the cost effective-

ness of various treatment approaches. Studies

that take a societal perspective on cost and treat-

ments that target patients with cocaine or opioid

dependence are more likely to be cost effective/

beneficial.

37.11 SPECIAL POPULATIONS

My makeup wasn’t smeared, I wasn’t disheveled, I

behaved politely, and I never finished off a bottle, so

how could I be alcoholic?

Betty Ford

37.11.1 Gender

There is some evidence that addiction treatment is

equally effective for men andwoman [83], however

treatment needs and the availability of services may

vary. For example, the special needs of pregnant

women and the need for childcare for mothers with

young childrenmay be significant barriers to receiv-

ing services. There is some evidence that women-

only treatment programs may be associated with

better outcomes when compared to mixed-gender

treatment programs [84,85].

37.11.2 Adolescents

Alcohol and/or drug treatment is effective for ado-

lescents and the most established psychotherapies

for adolescents include Cognitive-Behavioral Ther-

apy, Motivational Enhancement Therapy, and func-

tional family therapies [86]. Rates of abstinence at

one year after treatment initiation were 25 to 62%,

depending on the level of care and drug of

choice [87]. Family factors may play a more pro-

minent role in moderating treatment outcomes

compared to adults, and adolescents who receive

drug treatment may experience greater reductions

in criminal problems compared to adults [16]. In the

authors’ anecdotal experience treating adolescents,

parental involvement in the treatment process can

be an important ingredient in both retaining ado-

lescents in treatment and improving outcomes.

37.11.3 Homeless

Patients that are either homeless or lack a stable

residence are particularly difficult to treat.

Stable housing may be a prerequisite of abstinence,

however many housing shelters prohibit alcohol

and/or drug use and even use of addiction pharma-

cotherapies (e.g., methadone). Furthermore, the

homeless patient is more likely to have co-occur-

ring psychiatric and medical disorders that require

treatment. Treatments that target homeless popula-

tions may have lower rates of success in reducing

drug use and may emphasize the achievement of

secondary outcomes, such as stable housing or

employment.

37.11.4 Minorities

Racial and ethnic disparities in access to alcohol

and/or drug services have been well documen-

ted [29,88], however the reasons for this disparity

are not entirely clear. Treatment needs to be cultu-

rally competent in terms of race, ethnicity, sexual

identity, and religion. Treatment interventions that

address and tailor their programming to the socio-

cultural needs of their patient population will likely

experience better outcomes. For example, the lack

of multilingual clinical staff may be a treatment
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barrier for patients with English as a second

language and the involvement of families may vary

culturally.

37.11.5 Criminal justice populations

Treatment outcomes for patients involved in the

criminal justice system usually incorporate reduc-

tions in criminal behaviors as a primary outcome

measure, for example decreased rates of re-arrest or

return to prison while on probation. Specialized

interventions that may improve effectiveness in this

population include tight linkage of criminal justice

sanctions and reprieves to treatment progress in

such settings as drug courts, treatment in controlled

criminal justice environments “behind the walls,”

and close coordination and linkages to community

treatment and resources that support community re-

integration on release from prison.

37.12 CONCLUSIONS

. . ..it would seem appropriate to cease askingwhether

treatment for drug abuse is effective and begin asking

instead how treatment can be improved and how it can

be tailored to the needs of different types of clients.

Prendergast, Podus, Chang and Urada [16]

The outcomes of alcohol and/or drug treatment

are more than the achievement of abstinence and

incorporate a multidimensional approach that is

consistent with our understanding of addiction as

a chronic, remitting-relapsing disorder. The most

frequently used outcome measures include: drug

use, treatment retention, symptoms, functional

impairment, quality of life and patient satisfaction.

Treatment outcomes aremoderated by avariety of

individual,organizational,andsystems-levelfactors.

Individual-level factors include: (1) stage of disease

progression, (2) degree of impairment, (3) sub-

stance of choice (including route of administration),

and (4) target population. Organizational-level

factors such as treatment modality, dose, setting,

and the coordination of tertiary services are also

important. And, finally, federal and state policies

impact outcomes, for example through prescription

regulations that promote the broad availability of

buprenorphine treatment, insurance regulations that

encourage treatment access (for example through

mandating coverage parity), reimbursement strate-

gies that encourage screening and treatment in

primary care settings, and overall allocation of

resources to expand treatment capacity.

At the population level, the effectiveness of

empirically-demonstrated interventions are not

fully realized because of the low rates of treatment

access and retention in treatment. Less than two in

three adults who may need alcohol and/or drug

treatment access treatment [26] and approximately

one-third of patients drop out of treatment

early [57]. A significant number of patients receive

treatment outside of the addiction specialty system.

Through better identification of alcohol and/or drug

problems in medical settings, clinicians have the

potential to reduce the significant unmet need for

addiction services and provide an alternative “door”

to treatment. Effective interventions in primary care

settings include: screening and brief interventions,

relapse prevention, and coordination of multiple

specialty services.

Overall, treatment works and it is cost-effective/

beneficial. The efficacy of numerous pharmacolo-

gical and psychotherapies are comparable to treat-

ments for chronic medical conditions and other

nonalcohol and/or drug psychiatric disorders. Addi-

tional research is needed to better understand the

optimal sequence of delivering and combining these

therapies, aswell as to establish the incremental cost

effectivenessof specific therapies.Therapeutic opti-

mism is certainly warranted, as clinical improve-

ment is the rule rather than the exception when

substance use disorders are identified and treated,

and the field is in a period of exciting new investiga-

tion and discovery.
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APPENDIX 37.A NIDA PRINCIPLES OF EFFECTIVE TREATMENT

No single treatment is appropriate for all indivi-

duals. Matching treatment settings, interventions,

and services to each individual’s particular pro-

blems and needs is critical to his or her ultimate

success in returning to productive functioning in the

family, workplace, and society.

Treatment needs to be readily available.Because

individuals who are addicted to drugs may be

uncertain about entering treatment, taking advan-

tage of opportunities when they are ready for treat-

ment is crucial. Potential treatment applicants can

be lost if treatment is not immediately available or is

not readily accessible.

Effective treatment attends to multiple needs of

the individual, not just his or her drug use. To be

effective, treatment must address the individual’s

drug use and any associated medical, psychologi-

cal, social, vocational, and legal problems.

An individual’s treatment and services planmust

be assessed continually and modified as necessary

to ensure that the planmeets the person’s changing

needs. A patient may require varying combinations

of services and treatment components during the

course of treatment and recovery. In addition to

counseling or psychotherapy, a patient at timesmay

require medication, other medical services, family

therapy, parenting instruction, vocational rehabili-

tation, and social and legal services. It is critical that

the treatment approach be appropriate to the

individual’s age, gender, ethnicity, and culture.

Remaining in treatment for an adequate length

of time is critical for treatment effectiveness. The

appropriate duration for an individual depends on

his or her problems and needs. Research indicates

that for most patients, the threshold of significant

improvement is reached at about three months in

treatment.After this threshold is reached, additional

treatment can produce further progress toward

recovery. Because people often leave treatment

prematurely, programs should include strategies to

engage and keep patients in treatment.

Counseling (individual and/or group) and other

behavioral therapies are critical components of

effective treatment for addiction. In therapy,

patients address issues of motivation, build skills

to resist drug use, replace drug-using activities with

constructive and rewarding nondrug-using activ-

ities, and improve problem solving abilities. Beha-

vioral therapy also facilitates interpersonal relation-

ships and the individual’s ability to function in the

family and community.

Medications are an important element of treat-

ment for many patients, especially when combined

with counseling and other behavioral therapies.

Methadone and levo-alpha-acetylmethadol

(LAAM) are very effective in helping individuals

addicted to heroin or other opiates stabilize their

lives and reduce their illicit drug use. Naltrexone is

also an effectivemedication for some opiate addicts

and some patients with co-occurring alcohol depen-

dence. For persons addicted to nicotine, a nicotine

replacement product (such as patches or gum) or an

oral medication (such as bupropion) can be an

effective component of treatment. For patients with

mental disorders, both behavioral treatments and

medications can be critically important.

Addicted or drug-abusing individuals with coex-

isting mental disorders should have both disorders

treated in an integrated way. Because addictive

disorders and mental disorders often occur in the

same individual, patients presenting for either con-

dition should be assessed and treated for the co-

occurrence of the other type of disorder.

Medical detoxification is only the first stage of

addiction treatment and by itself does little to

change long-term drug use.Medical detoxification

safely manages the acute physical symptoms of

withdrawal associated with stopping drug use.

While detoxification alone is rarely sufficient to

help addicts achieve long-term abstinence, for some

individuals it is a strongly indicated precursor to

effective drug addiction treatment.

Treatment does not need to be voluntary to be

effective. Strong motivation can facilitate the treat-

ment process. Sanctions or enticements in the

family, employment setting, or criminal justice
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system can increase significantly both treatment

entry and retention rates and the success of drug

treatment interventions.

Possible drug use during treatment must be

monitored continuously. Lapses to drug use can

occur during treatment. The objectivemonitoring of

a patient’s drug and alcohol use during treatment,

such as through urinalysis or other tests, can help

the patient withstand urges to use drugs. Such

monitoring also can provide early evidence of drug

use so that the individual’s treatment plan can be

adjusted. Feedback to patients who test positive for

illicit drug use is an important element of

monitoring.

Treatment programs should provide assessment

for HIV/AIDS, hepatitis B and C, tuberculosis, and

other infectious diseases, and counseling to help

patients modify or change behaviors that place

themselves or others at risk of infection. Counsel-

ing can help patients avoid high-risk behavior.

Counseling also can help people who are already

infected manage their illness.

Recovery fromdrug addiction can be a long-term

process and frequently requires multiple episodes

of treatment. As with other chronic illnesses,

relapses to drug use can occur during or after

successful treatment episodes.Addicted individuals

may require prolonged treatment and multiple epi-

sodes of treatment to achieve long-term abstinence

and fully restored functioning. Participation in self-

help support programs during and following treat-

ment often is helpful in maintaining abstinence.
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38.1 OVERVIEW: SIGNIFICANCE TO THE CLINICIAN

The complexity of addictive behaviors has been

referenced by innumerable researchers and clini-

cians. Crews and his colleagues [1] developed a

visual model to illustrate the complicated, interac-

tive variables influencing the etiology and main-

tenance of addiction. A generalized version of this

model is shown in Figure 38.1. This diagram illus-

trates the interaction of genetic predispositions,

exposure variables and other environmental factors

which jointly interface to create not a linear descent

(as shown by the center arrow), but rather one that

encircles the fundamental process (i.e., addiction)

through a process of intertwined biopsychosocial

variables.

To fully address recovery is to necessarily

address factors beyond the physiological cravings

and perturbations associated with initial withdra-

wal. In addition to dealing with comorbid physical

disease, such as hepatic and cardiovascular func-

tion, physicians must frequently determine the

appropriateness of other medications, particularly

thosewhich have psychoactive dimensions. The use

of anxiolytics and antidepressants and related med-

ications is addressed in other chapters. However, it

should be recognized that a growing body of med-

ications directed to facilitating early/continued

abstinence is available [2]. Medications, particu-

larly those developed for alcohol addiction, may be

useful in reducing craving, prolonging time to first

use, and reducing consumption during a “slip” or

“lapse” [3–5].

However, studies of pharmacotherapies have

produced inconsistent results [6]. A likely contri-

butor to this confusion is the highly variable defini-

tion for “successful outcomes”. Even the funda-

mental construct of “recovery” has been inconsis-

tently defined and applied in research as well as

clinical practice [7–9]. For example, as illustrated in

Table 38.1, the DSM-IV [10] criteria fail to use the

word “recovery”, choosing instead the term

“remission.” Furthermore, the nosology classifies

the degree of success in outcome on the basis of
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negative consequences rather than consumption

and, therefore, avoids direct confrontation with

philosophical and treatment questions regarding

abstinence requirements. Thus, the term “full

remission” is applied to individuals achieving 12

months without any criteria for addiction or depen-

dencewithout regard to actual use. The implications

of these gradations are, however, poorly understood

when evaluating long-term physical and mental

health.

Generally, “recovery” is considered to be a pro-

cess or state engaging a daily commitment and

proactive steps to deter use. Some writers have

suggested that at least for a subgroup of former

misusers/addicts, return to moderate/nonproble-

matic use may be possible. This potential outcome

appears to be reflected in the DSM-IV criteria

discussed above. The issue remains controversial

among professional and recovering groups. Two

studies conducted by different research teams in

different geographic areas and evaluating partici-

pants from different treatment modalities suggest

that if nonproblematic use is possible, it is unlikely

for the majority of former problem users. Data from

these studies are summarized in Table 38.2. While

Experimentation
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Figure 38.1 Interactive variables influencing the etiology

and maintenance of addiction. Modified from [1]

Table 38.1 Remission specifiers [10]

DSM IV Categories of Remission

Early Full Remission This specifier is used if, for at least 1 mo, but less than 12 mo, no criteria for Dependence or

Abuse have been met.

Early Partial Remission This specifier is used if, for at least 1 mo, but less than 12 mo, one or more criteria for

Dependence or Abuse have been met (but the full criteria for Dependence have not been

met).

Sustained Full Remission This specifier is used if none of the criteria for Dependence orAbuse have beenmet any time

during a period of 12 mo or longer.

Sustained Partial Remission This specifier is used if full criteria for Dependence have not been met for a period of 12 mo

or longer; however, one or more criteria for Dependence or Abuse have been met.

Considerations of agonist/antagonist therapy and/or residence within a controlled environment (e.g., half way house, jail, etc.) serve as

qualifiers.

Table 38.2 Long term outcomes: % each category

I II III IV

Cisler and Zweben [11] N¼ 1605 36% 12% 20% 32%

Hallford et al. [12] N¼ 61 34% 13% 26% 27%

I Abstainers.

II Moderate intake: <4 (female), <6 (male) drinks per drinking day and <12 (female), <15 (male) drinks per drinking week OR 1 or 2

occasions of drinking more than the limits set above.

III Heavy intake: 3 or more occasions of drinking more than the limits set above with nonrecurrent problems.

IV Heavy intake and recurrent problems [11 13].
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these data are not generally supportive of sustained

moderate use, it should be noted that participants in

these studies met criteria for substance dependence

as opposed to addiction. That is, it is unclear

whether individuals with the less severe substance

use disorder, that is, addiction,would bemore likely

to successfully engage in post-treatment moderate

drinking. The distinction between addiction and

dependence is gaining recognition but remains

under-appreciated among the nonaddiction profes-

sionals and the public.

Recognizing the absence of a common or shared

definition for “recovery” as a basic construct, a

workgroup of experts in the field was convened by

the Betty Ford Center [7] to attempt to provide

clarification. This definition is provided in

Table 38.3.

Although not intended to be a “final” but rather a

“working” definition, it is noteworthy in several

ways. Firstly, it emphasizes an ongoing commit-

ment by its reference to “maintained lifestyle”.

Secondly, it identifies the individual responsibility

for recovery by defining it as being “voluntarily

maintained”. Thirdly, it embraces a broader defini-

tion than one that refers only to the presence/

absence of substance use (i.e., abstinence) by refer-

ring to the importance of personal health and

citizenship. Clearly, it invokes the importance of

biopsychosocial factors in the process of recovery.

Accepting this definition for working purposes,

dictates that attention be extended beyond physio-

logical measures of health to broader constructs

associated with successful living. The panel is not

alone in this recommendation, as other experts have

also recognized improvement in relationships,

social support, and employment as an essential

component of “recovery” [16–19].

Furthermore, the definition posits that abstinence

from alcohol and nonprescription drugs is neces-

sary although not sufficient to constitute

“recovery”.1 As will be discussed later, abstinence

is typically defined as a dichotomous variable, that

is, present/absent: yes/no.However, application of a

categorical variable is complicated by the patterns

of use following treatment and philosophical issues

regarding the process of recovery. These issues are

more fully explored in Section 39.3.

The goals/objectives of the chapter are to:

(a) provide on overview of the complex nature of

recovery from addictive disorders; (b) enhance

physician knowledge and comfort level when treat-

ing patients with addictive disorders; (c) increase

understanding of the pertinence of physician aware-

ness and engagement in the recovery process; and

(d) provide a brief overview of physician involve-

ment in more common types of treatment and

support. The various addictions diverge greatly in

the maturity of their research bases. Because of this

inequity, much of the available literature focuses on

alcohol. Addiction and substance misuse research

does, however, appear to be developing into a

more inclusive realm [20]. To provide additional

direction, also included are references to brief

interventions and assessments that can be reason-

ably administered in a clinic or private office

setting.

Table 38.3 Defining recovery: the Betty Ford Institute

consensus panel [7]

Definition: Recovery from substance dependence is a

voluntarily maintained lifestyle characterized by

(1) sobriety, (2) personal health, and (3) citizenship.

Component Explanation:

1. Sobriety is considered to be primary and necessary for

a recovery lifestyle. The group contends that sobriety

is most readily achieved through abstinence. Early

sobriety¼ 1 11 mo; Sustained sobriety¼ 1 5 yr;

Stable sobriety¼ 5 yr or more.

2. Personal health refers to improved quality of personal

life as defined and measured by validated instruments,

such as the physical health, psychological health,

independence, and spirituality scales of the World

Health Organization quality of life

instrument [14, 15].

3. Citizenship refers to living with regard and respect

for those around you as defined and measured by

validated instruments such as the social function and

environment scales of the WHO quality of life

instrument [14, 15].

1 The panel desired to include tobacco products in the prohibited list of substances. However, given traditional concepts of recovery and

sobriety, it elected to remain silent on this issue for the present time.

BIOPSYCHOSOCIAL RECOVERY FROM ADDICTIVE DISORDERS 605



38.2 PROTRACTED WITHDRAWAL SYNDROMES AND INITIAL RECOVERY

The physiological and psychological distress

accompanying the early hours and days of absti-

nence is alarming. Depending on the drug(s) of

addiction, the pattern of consumption, and a number

of individual risk variables, it may constitute a

medical emergency. Hospitalization and medica-

tions in addition to a supportive environment may

be needed. The subsiding of these early physical

symptoms represents the termination of the inau-

gural phase of withdrawal. The next weeks and

months are accompanied by significant shifts in the

allostatic load across physical and psychological

domains.

One aspect of this protracted withdrawal is affec-

tive and mood disruption, characterized by mixed

states vacillating between depressive symptoms to

euthymic and sometimesmanic states. Differentiat-

ing these withdrawal-related mood changes from

underlying, primary mood disorders is critical. The

association between alcohol and stimulants and

depression has long been known. However, a grow-

ing literature suggests that certain commonly used

drugs, such as marijuana and the stimulants, may

increase the probability of more severe psychiatric

presentation, such as symptomatology associated

with schizophrenic or bipolar disorders, respec-

tively [21–23]. It is not clear whether these symp-

toms are evoked directly by the drugs orwhether the

drugs serve to trigger or release these symptoms in

at-risk users, such as those with positive family

histories for certain psychiatric disorders. Regard-

less of the mechanism, these correlations reinforce

the importance of obtaining family histories of

psychiatric disorders other than substance addiction

and in careful observation of those patients with

positive family histories.

38.2.1 Psychosocial factors

Fortunately, most newly recovering persons do not

experience psychotic or bipolar episodes. However,

the large majority do report increases in negative

affect, as reflected in elevated scores onmeasures of

depression and/or anxiety.Often these elevations do

not reach severe levels and often they dissipate in

the first 3–6 weeks of abstinence, although they

may remain elevated relative to unaffected com-

munity comparison groups for some time. The

prolonged nature of these elevations is illustrated

in a classic study conducted by De Soto and

colleagues [24, 25].

These data (Figure 38.2) illustrate two highly

relevant points. Firstly, the decline toward

“community” levels is initially quite steep, fol-

lowed by consistent, but less dramatic declines.

That is, abstinence is accompanied by a steep

decline in negative symptoms of mood and life

distress in the first two years. The rate of improve-

ment slows substantially after this point. It may be

frustrating and disappointing to recovering patients

to experience this leveling effect. At this point, it

may be critical to ensure that adequate psychosocial

support continues to be engaged not only to encou-

rage sustained recovery but also to provide reassur-

ance that continued improvement can be

anticipated.

Secondly, the trajectories, at least in these sam-

ples, were remarkably similar for men and women.

Despite well-recognized gender differences in sub-

stance addiction, the similarity in the pattern of

recovery among men and women suggests a not-

dissimilar process of distress and recovery over

time.

The early months of recovery are accompanied

by changing demands/expectations across psycho-

social domains. Intimate relationships are often

challenged as partners strive to re-establish and/or

re-define their interactions. Parents and children

face conflict as roles are re-defined. Friends and

colleagues are confronted with determining their

attitudes regarding addiction, the process of recov-

ery, and their own use. Those persons newly in

recovery may be trying to obtain essential support

for their sobriety while living or working in envir-

onments which explicitly or implicitly discourage

sobriety. Finally, even if family, friends, and

employers are supportive of recovery, the stress
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associated with sober living and confronting actual

or perceived expectations regarding sobriety can be

overwhelming. The outcome can be increased anxi-

ety, depression, anger, and decreased self-esteem. It

is important that physicians be aware of this process

and its potential impact on physical and biopsycho-

social recovery.

38.2.2 Cognitive factors

Psychosocial adaptation may be further complicated

by neurocognitive deficits frequently observed in

recently recovering individuals. These deficits are

evidenced in both neuropsychological and neuroi-

maging studies [28–32]. The prevalence of these

deficits among individuals in early recovery is quite

high, with some estimates approaching 85% among

detoxified, non-Korsakoff alcoholics [33]. The

breadth of the deficits is illustrated in Table 38.4.

It shouldbenoted that the term“deficits” typically

refersnot toclinicallydefined impairment (i.e.,�1.5

standard deviations below normalized scores).

Rather, it refers to lower performance or altered

structure/function relative to age, gender, and edu-

cation matched community comparison groups.

Thus, although individuals fail to meet clinical

diagnoses, their level of function places them at an

obvious disadvantage when compared to the func-

tioning level of those with whom they seek to

socialize and work. Furthermore, the impact of

substance use disorders on neurobehavior is modu-

lated by a number of other factors, including family

history, the presence of certain childhood behavior

disorders, age, and the specific drug or drugs of

addiction. Disentangling the relative impact of each

of these factorscontinues tobeacritical area forboth

clinical and basic researchers [34].

Given thewidespread neurobehavioral deficits, it

is not surprising that clarifying the path of recovery

is difficult. The question of its recovery has been

addressed repeatedly over 25 years [51–57]. Study-

ing recovery of function is complicated by the high

rates of relapse which confound recovery, reducing

sample sizes and statistical validity. Despite the

challenges, certain patterns can be predicted. For

example, the first skills to recover appear to be those

associated with verbal functions, such as basic

verbal learning (e.g., list learning) and memory

(e.g., memory for short stories). For some indivi-

duals, these skills recover within the first 3–4 weeks

of sustained sobriety. For others, additional time

may be needed. Recovery of the most complex

functions, those associated with problem solving,

introspection, and abstraction appears to occur

much later (months to years) and may not, at least
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Figure 38.2 Global Severity Index (GSI) of the Brief Symptom Inventory (BSI) [25 27]
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Table 38.4 Compromised neurobehavioral domains

Cognitive Behavioral

[30, 31, 36 38]

Specific impairments include deficits in both verbal and visual spatial learning and memory;

perceptual motor skills, balance (heel to toe walking), abstraction/problem solving, executive

cognitive function, attention, impaired ability appropriate emotion in auditory or visual stimuli.

“ALC”¼ alcohol dependent, “A/STIM”¼ alcohol and stimulant dependent, “STIM”¼ stimulant

dependent. Shared letters denote nonsignificant differences. This study found that community

controls were only statistically significantly better in relation to the A/STIM and STIM groups.

Individual comparisons show the ALC group performed significantly better than the STIM

group, but did not differ significantly from either the Control or A/STIM groups. This pattern of

results was relatively consistent across the subtests of problem solving/abstraction, short term

memory, and cognitive flexibility and reflects drug group differences. [35, 36]

Function [39 43] Aberrations in distribution of alpha and beta brain waves; reduction in amplitude and/or increased

latency in event related potentials (ERPs) associated with attentional functions, working

memory and target detection, and detection of semantic incongruity; differential activation

patterns between addicted and nonaddicted on a variety of stimuli ranging from drug related to

those associated with universal emotions.

PET: Cocaine addicts have reduced metabolism in the orbitofrontal cortex. In this comparison of a

healthy subject (left) and a cocaine abuser (right), the highest and the lowest level of metabolic

activity, as measured by 18FDG, can be seen. [20]

Structural [44 50] Increased size of lateral ventricles, cortical and cerebellar shrinkage, decreased white matter

integrity, compromise in corpus callosum (may be qualified by gender and specific area of the

corpus callosum).
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in some individuals, achieve full recov-

ery [51, 55, 58]. This last statement must be qua-

lified, however, by referencing a statement made

earlier; just as initial deficits are affected by a

variety of familial, genetic, and childhood factors,

so is the process of recovery.

The role of neurocognitive deficits on sustained

recovery (i.e., abstinence) has also been examined.

Despite the anticipated negative association

(increasing deficits being associated with decreas-

ing abstinence, increasing use), studies have typi-

cally foundweak, inconsistent associations [59, 60].

It is likely that these negative findings may be

related to a variety of factors including, as noted

earlier, the finding that most participants do not

meet criteria for clinical impairment and the varia-

bility or range of normal scores may obscure the

association of interest.

Recently, Bates and colleagues [61] reconsidered

data obtained through the large, longitudinal

NIAAA funded study entitled Project Matching

Alcoholism Treatment to Client Heterogeneity

(MATCH). Using data from this longitudinal study,

they reviewed performance on the neuropsycholo-

gical tests and classified performance on each as

either impaired, with scores �1.5 Standard Devia-

tions below age stratified normative data, or unim-

paired. They then derived composite impairment

indices by summing the number of tests onwhich an

individual was impaired. (Consistent with earlier

research, a large majority of participants failed to

meet clinical impairment criteria on any of the

tests.) In addition to conducting a more sophisti-

cated data analysis than often employed, Bates and

colleagues also used more sensitive outcome vari-

ables by including drinks per drinking day and

percentage days abstinent rather then gross mea-

sures of “abstinent” or “relapsed”, for example.

These analyses supported the investigators’ predic-

tion that there is an association between deficits and

recovery trajectories but that it is indirect. Consis-

tent with other literature, poorer self-efficacy and

treatment compliance were associated with

increased drinking. Alcoholics Anonymous invol-

vement across groups was associated with reduced

drinking. However, this association was moderated

by group, with the impaired group benefiting sig-

nificantly less than the unimpaired group. These

findings, suggesting differential effectiveness of

mutual self-help, are highly relevant to physician

referral, which is further discussed in Section 39.4.

38.2.3 Summary

Biological, psychological, and social factors play a

significant role in sustaining recovery over time.

Significant variables include self-efficacy, treat-

ment compliance, social support, and participation

in leisure activities not associated with substance

use [61–63]. Thus, contacts with programs and

activities which will enhance these efforts are

imperative. Physician awareness of individuals

skilled in providing substance addiction treatment

and community programs directed to enhancing

sobriety should be greatly encouraged. Information

regarding some of these groups is provided in

Section 39.4.

38.3 THE COMPLEXITY OF DEFINING RELAPSE

In medicine, the primary intent is to prevent, cure,

and/or control disease. For the addictive disorders,

reconciling the issues of curing and/or controlling is

difficult; it is complicated by varying beliefs regard-

ing personal responsibility for onset, sustainability

of remission, and the availability of appropriate

pharmacotherapies. Given the complexity of the

etiology and maintenance of substance use disor-

ders, it should be expected, as noted in Section 39.1,

that defining a “best” outcome has not been without

controversy. Our “gold standard” outcome has been

and remains abstinence. However, most outcome

studies have found that a minority of treated indi-

viduals maintain abstinence. Relapse rates often lie

between 40 and 60% within the first post-treatment

months and rise to between 70 and 80% by the end

of the first year [64–66]. Longitudinal studies have

also revealed considerable shifting of individuals
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between drinking categories across time [16, 67]. It

is an understatement to refer to these data as

disheartening.

It has been argued that relying on a strict applica-

tion of the categorical system (i.e., use/no use)

denies the essence of human behavioral change;

that is process. Shifting from a “using” to

“nonusing” existence requires an interplay of bio-

logical, psychological, and social influences in a

process of acquiring more effective coping skills

and successfully engaging social support, as well as

the adaptation of neurobiological systems. As a

process, recovery may be accompanied by both

success and failure with failures providing the

opportunity to practice newly developing skills as

well as reevaluate the need for additional interven-

tion [68]. Within this more liberal framework, an

individual does not necessarily “relapse” in the

clinical application of the term with the consump-

tion of a single or perhaps a few drinks [16].

Traditional views (as well as the definition

broadly accepted here) create an expectation of

continuous abstinence, that is, perfection in the

behavior of not using. However, as illustrated above

and throughout the literature, perfection is almost

never achieved and particularly not in the initial

phases of sobriety. Marlatt and others [16, 69] have

suggested that this expectation results in the

“abstinence violation effect,” which combinedwith

lowered self-esteem and self-efficacy may propel

“lapses” toward reinstatement of problem drinking

(i.e., relapse).

A related issue centers on the fact that some users

want to reduce potential harm to themselves and

others without necessarily being abstinent. Harm

reduction [70–74]may include the possibility of use

but within certain limitations, such as in a way

which avoids law violations, maintains normal

physiological indicators, and/or sustains a mar-

riage. It has been suggested, as shown in Table 38.2,

that few individuals with significant substance use

problems are likely to be able to sustain these

reduced levels over time [12, 16, 63, 69, 75]. How-

ever, harm reduction initiatives may be more effec-

tive for those who are addicts without meeting

dependence criteria. Furthermore, setting limits for

individuals who are not currently contemplating or

initiating a sober lifestyle, may reduce use and

encourage additional reductions.

In summary, using the traditional dichotomous

definition of relapse/recovery simplifies classifica-

tion. It, simultaneously, however, discounts the

efforts of those striving toward healthy living and,

perhaps, ultimate abstinence. Although continued

drinking among dependent individuals cannot be

condoned, the context surrounding the drinking and

the drinker’s response to the episode must be eval-

uated in making clinical recommendations.

38.4 PHYSICIAN SUPPORT: ASSESSMENT, REFERRAL, AWARENESS AND FOLLOW-UP

From the shear number of chapters in this book, it is

obvious that addiction plays a substantive role in the

practice of medicine. Despite its ubiquitous impact,

many physicians remain uncomfortable and/or

under-trained in approaching and treating substance

addiction among their patients. Unfortunately,

many psychiatrists and mental health professionals

also have little direct training or experience. Given

the prevalence of substance use disorders and their

impact on health, the lack of available training is

extremely unfortunate and costly.

Appropriate use of brief interventions and moti-

vational interviewing conducted by physicians and/

or medical staff can effectively lower use when

properly used. These approaches focus on enhan-

cing clients’ motivation to engage in healthier

behaviors and, thereby, assess willingness to

change not on the basis of the presence or degree

of denial, but rather the level of motivation and

readiness to change. The change in language

reflects more than just one of semantics, as it places

the attention of the interaction not on “breaking

down” or “through” defenses, but rather identifying

a starting point of forward positive change. Indivi-

duals are made aware of their physical risk, (e.g.,

elevated liver function tests or increased blood

pressure), provided with information regarding

potential outcomes and direct advice emphasizing
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personal responsibility in the context of supportive

messages directed to enhancing self-efficacy is

shared. These interventions require only a mini-

mum time commitment but should provide timely

feedback derived from the same domains judged to

be compromised in the initial intervention (i.e., if

liver function test results were elevated, they should

be retested and these results should be shared with

the client) [76–78].Obviously, caremust be taken in

applying these techniques with individuals who

have alcohol/drug dependency and in whom abrupt

cessation might result in physical withdrawal.

Furthermore, follow-upwith these patients is essen-

tial, not only to provide feedback, but to assess

continued use patterns and evaluate for other dis-

ease states. A detailed overview of these techniques

is beyond the scope of the present chapter. However,

interested readers are invited to consult the addi-

tional literature given in the References, including

Miller and Heather [79].

There are also a number of paper/pencil ques-

tionnaires which require little time and can be re-

administered. Although these questionnaires do not

substitute for clinical acumen, they may serve to

focus attention to critical concerns and increase

officevisit efficiency.Available instruments include

assessments fordepressivesymptomswhich include

ratingsforchangeinsleep,appetite,andfatigue[80],

calendars for recent drug and/or alcohol use and

meeting/counseling attendance [81] as well as a

variety of quality of life inventories [14, 15].

Given the documented importance of social sup-

port in sustaining recovery, it is important that indi-

viduals desiring abstinence-based recovery identify

and engage such support. Referral to individual

counseling and/or psychotherapy with therapists

trained in treating substance addictionmay be neces-

sary to identify address psychiatric and/or behavioral

issues and identify a long-term treatment plan.

Many clients will benefit from participating in

community-based mutual self-help programs.

These programs do not provide therapy. However,

the shared experiences and support and help of

others who have also experienced the ravages of

addictive disorders can serve as a critical source of

social support. There are now a variety of commu-

nity-based support-driven programs. The most

common ones remain those associated with the

12-Step orientation. The first, Alcoholics Anon-

ymous (AA) was formed in 1935 and enjoys a rich

history and effective worldwide outreach [82]. It is

difficult to determine AA’s effectiveness in sustain-

ing recovery as measured by abstinence. Part of this

difficulty lies in the anonymous nature of the AA

membership as well as additional restriction asso-

ciated with the traditions [83].

Otherchallengesarise frominconsistentdefinitions

regardingAAmembershipversus“newcomer”status.

For example, Lloyd [84], citing the comments pub-

lished byAA associated with the 1989/1990 triennial

survey [85], indicated a steep decline in attendance

with 50% of first contact no longer attending at

three months and 90% dropping out by 12 months.

McIntire, citing these same comments reports, based

onafigure in that report, that 81%of thosewho“came

to AA reported “dropped out” within 30 days; that

90%were gone by the end of threemonths or 90 days

and that 95% were no longer attending at one year.

Regardless of the specific differences, such data

ostensibly suggest that AA is efficacious to only a

minority of alcoholics. However, before drawing this

conclusion, a nuance in the traditions of AA should

be noted. Membership in the Fellowship of AA is

defined by only one criterion, the “desire to stop

drinking” [86]. Newcomers are not commonly

seen as “new members” until they have had the

opportunity to experience the traditions of AA. Often

this is assumed to occur over approximately 90 days

andsomewriters [87,88]havesuggested thatapproxi-

mately 50% of newcomers discontinue by this time.

The distinction between newcomer and newmember

may be subtle, but is certainly more than one of

semantics. It emphasizes the fact that individualsvary

in their readiness to change (andperhaps their need to,

sincevisitors often attendmeetings) aswell as their fit

within the AA fellowship.

AAwas conceived and continues on the basis of

its ability to meet the needs of alcoholics. However,

the success of this approach, grounded in the foun-

dation of powerlessness over a drug or behavior and

the 12 traditions has been expanded. Twelve-step

based programs now exist for a variety of disorders,

including cocaine dependence, gambling, nicotine

use, and eating disorders.
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The outreach of 12-step programs is sufficiently

widespread that it is rare to find individuals who do

not at least recognize the name.However,many are

not aware of the traditions or the fact that the

groups are independent and have distinct persona-

lities and expectations. For example, some groups

are nonsmoking while others allow it. Some have a

predominance of younger or older participants.

Some areas have gender-specific groups and others

have identified groups for gay/lesbian/bisexual/

transgender persons. Furthermore, the groups vary

in their acceptance of medications used to enhance

or sustain recovery. Therefore, where pharma-

cotherapy is an appropriate component of the

treatment plan, physicians should discuss this

issue with their patients.

Regardless of the disorder or drug, most 12-step

programs adhere to a fundamental belief that the

addicted individual is powerless over the drug/

activity and seek the aid of a higher power in being

released from this subjugation. These concepts and

beliefs are difficult or unacceptable for some people

with addictive disorders. For these individuals,

other avenues are available. Many communities

now have recovery support groups emphasizing

individual choice, rational decision making, and

behavioral consequences. These groups may be

found under names such as “Rational Recovery”,

“Women for Sobriety”, and “Secular Organizations

for Sobriety”. Given the variations in form and

expectations, physicians should make referrals to

specific groups only after clarifying existing social

supports, previous exposure to self-help groups,

attitudes toward medication (as appropriate), pre-

sence of dual diagnosis, and attitudes toward power-

lessness and a higher power [79, 89].

Despite the fact that one of the foundingmembers

of AAwas a physician, medical professionals have

typically remained dissociated from these commu-

nity-based, mutual self-help groups. Regardless of

the rationale, this distancing has reinforced con-

cepts of the separation of addiction from general

medicine and separated those who may need med-

ical treatment from those who might provide it. As

the neurobiological mechanisms, including gene

and gene X environment interactions [90, 91],

underlying addiction are better understood, this

chasm will undoubtedly be reduced.

Another transition that will mitigate the distance

is the growing recognition of the problem of

addiction and process of recovery among medical

professionals. Widely accepted estimates of physi-

cian recovery remain unavailable. Some programs

report recovery rates as high as 94–100% [92, 93].

Although these exceptional outcomes may be

biased in their mode of recruitment and/or exclu-

sion criteria (i.e., failing to use an intent to treatment

analysis where appropriate), physician treatment

programs are accompanied by exceptionally high

recovery rates. Lloyd [84] reports a 21-year follow-

up of 100 alcoholic doctors and reports a 73%

recovery rate of an average period of 17.3 years

(range 12–28 years).

It should be noted, however, that recovery in this

context does not necessarily refer to sustained

abstinence. In this report, duration of abstinence is

defined as a period of uninterrupted abstinence,

whereas recovery is defined as a period of absti-

nence which may be interrupted by relapse and “re-

recovery”. Ten of the 51 participants who are noted

as being in recovery (currently abstinent) reported

periods of drinking over the study period and

another three reported to have returned to unaf-

fected drinking. Of the 54 physicians who were

either abstinent or normal drinkers, 54% reported

currently practicing medicine and the remainder

had retired. As demonstrated in other settings,

social support and personal accountability asso-

ciated with mutual self-help groups was a critical

component early in recovery. Interestingly, 29% of

those currently abstinent reported continued invol-

vement with AA.

38.5 CONCLUSIONS

Attention to the physiological components of addic-

tivedisorders, suchaswithdrawal,cravingandorgan

system compromise, is an important aspect of treat-

ment. However, this level of intervention is likely
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inadequate to address the multisystem compromise

associated with addictions. As reflected in the Betty

Ford Consensus Panel report [7], recovery from

addictive disorders is a process engaging physiolo-

gical, psychological, and social systems. Further-

more, psychosocial systems, although compro-

mised inaddiction, are critical to sustained recovery.

That is, the very systems (family, friends, employ-

ment) essential for recovery are typically signifi-

cantly damaged at the point of initiating recovery

efforts. Therefore, newly recovering individuals

should be strongly encouraged to seek psychosocial

support through the most appropriate means.

Neurocognitive compromise is also common

among addicts and those in recovery. These deficits

can negatively affect the psychosocial support as

well as feelings of self-efficacy, key components of

effective recovery. Fortunately, many of the deficits

do appear to improve with time; however, the

degree to which they recovery varies greatly

between individuals and among specific cognitive

domains. There are inadequate data to fully address

deficits associated with polydrug addiction,

although the outcome likely varies as a result of

the specific addicted drugs and measures

taken [30, 94–96]. Currently there are a number of

studies directed to the evaluation of the effects of

cigarette smoking and/or nicotine use among sub-

stance addicts on brain structure and function.

Finally, many newly recovering addicts find

community-based mutual-self help groups to be

extremely helpful or even necessary. However, the

personalities and expectations of these groups var-

ies substantially. It is essential that the physician be

aware of the groups’ characteristics as well as the

client’s needs and past history before making a

referral to a specific group. Physicians, and other

healthcare providers, who are informed regarding

the biopsychosocial aspects of recovery can be

strong advocates and allies in the process.
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