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NOTICE

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes in treat-
ment and drug therapy are required. The authors and the publisher of this work have checked with sources believed to
be reliable in their efforts to provide information that is complete and generally in accord with the standards accepted at
the time of publication. However, in view of the possibility of human error or changes in medical sciences, neither the
authors nor the publisher nor any other party who has been involved in the preparation or publication of this work warrants
that the information contained herein is in every respect accurate or complete, and they disclaim all responsibility for
any errors or omissions or for the results obtained from use of the information contained in this work. Readers are
encouraged to confirm the information contained herein with other sources. For example and in particular, readers are
advised to check the product information sheet included in the package of each drug they plan to administer to be certain
that the information contained in this work is accurate and that changes have not been made in the recommended dose
or in the contraindications for administration. This recommendation is of particular importance in connection with new
or infrequently used drugs.
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PREFACE

“Just the facts, ma’am.” Stan Freburg’s parody of the police procedural drama
Dragnet is instantly recognizable five decades later, even to those who have
never seen or heard of the program. Internal Medicine: Just the Facts is our
effort to provide the student, resident in training, and practicing clinician with
objective, practical information through a carefully structured format.
Accordingly, this textbook reflects the core information that the busy practi-
tioner, medical student, or resident should master. This text should prove espe-
cially useful to healthcare providers preparing for certification and
recertification examinations. The structured format necessarily lessens the
emphasis on the underlying science of medicine, such as molecular biology,
cell biology, and pathophysiology; however, the contributors were careful to
include succinct discussions of these pertinent biological principles where
appropriate. For an in-depth discussion of the biological basis of disease, the
interested reader is referred to standard comprehensive textbooks of internal
medicine. One may rightfully think of this book as a high-yield clinical ren-
dering of those standard textbooks.

This textbook covers the totality of internal medicine through 15 unique sec-
tions. Each section was designed to maximize the acquisition of practical infor-
mation involved in the everyday care of patients. Sections 1 through 3 are
intrinsically interdisciplinary in nature, and therefore should prove useful to all
involved in delivering quality care. The growth of evidence-based medicine
provided the stimulus for Section 2, which covers the basic principles vital to
the interpretation of the medical literature. Section 3 is devoted exclusively to
the unique problems encountered in the older patient. Sections 4 through 15,
each expertly written and edited by leaders in the field, cover the subspecialty
areas that the practicing physician must comprehend. The references for each
section, while short in number, are designed to furnish the healthcare provider
with high-impact, evidence-based data or scholarly summaries of the clinical
problems likely to be encountered in the practice setting. With the proliferation
of information available via the Internet, the authors were compelled to include
Web site links, where appropriate. The blueprint for the subspecialty sections
was based on an exhaustive review of the medical literature, coupled with
extensive feedback from academic faculty, primary care providers, residents,
and medical students.

Copyright © 2008 by The McGraw-Hill Companies, Inc. Click here for terms of use.
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PREFACE

We hope that you enjoy this focused, yet comprehensive approach to the
study and practice of internal medicine. To that end, we encourage you, the
reader, to let us know what we have done right, and what we could improve on
in our commitment to creating an information resource that is useful to the
busy practitioner.

Paul G. Schmitz
Kevin J. Martin
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Section 1

INTERDISCIPLINARY MEDICINE

1 MEDICAL
PROFESSIONALISM
Thomas J. Olsen

PHYSICIAN CHARTER

In February 2002, Medical Professionalism in the New
Millennium: A Physician Charter was published by the
European Federation of Internal Medicine, the American
College of Physicians, and the American Board of
Internal Medicine. This Charter reaffirmed three funda-
mental and universal principles and values of medical
professionalism. The Charter held these to be ideals that
should be pursued by all physicians and identified 10
commitments as professional responsibilities of the
physician.

DEFINITION OF PROFESSION

A profession is an occupation based on mastery of a
complex body of knowledge and skills. It is a vocation
in which the practice of an art is used in the service of
others. Traditional professions include doctors, teach-
ers, lawyers, and members of the clergy. Members of a
profession profess a commitment to competence,
integrity and morality, altruism, and promotion of the
common good. These commitments form the basis of a
contract between the medical profession and society.
Society grants the profession the right to autonomy in
practice and the privilege of self-regulation.

A physician is a professional who has mastered special
knowledge and skills. These include anatomy, physiol-
ogy, diagnosis, treatment, communication, coordination
of care, and knowledge of healthcare systems. Some
believe that this knowledge is not proprietary and that
the profession holds this knowledge in trust for the good
of society. The physician is granted special privileges

including interviewing, examining, and treating patients.
Physicians probe the body, mind, and spirit of a patient.
These special privileges also include prescription of nar-
cotics and dangerous drugs and surgery. Physicians have
special responsibilities including placing the interests of
the patient and society above their own, caring for the
sick and suffering and regulating the behavior of the
members of the profession. The American Board of
Internal Medicine defines medical professionalism as
those attributes and behaviors that serve to maintain
patient interest and welfare above physician self-interest.
These include altruism, accountability, excellence, duty,
service, honor, integrity, and respect for others.

FUNDAMENTAL PRINCIPLES
PRIMACY OF PATIENT WELFARE

The medical profession commits to the education and
training of a continuous supply of competent physi-
cians. Laws govern licensure and prescription of med-
ications. The profession oversees training, certification,
accreditation, and hospital privileges. Physicians are
committed to beneficence and act in the best interest of
the patient. They promise nonmaleficence and protect
patients from harm. The profession makes a commit-
ment to its members and to society that it will develop
systems to identify and treat impaired physicians.

PATIENT AUTONOMY

Physicians demonstrate respect for individual autonomy
and foster informed decision making through patient
education. Physicians recognize the autonomy of patients
to provide informed consent and informed refusal.
Physicians should respect informed decisions made by
patients and families provided they are ethically sound
and do not lead to demands for inappropriate care. Truth
telling and confidentiality are fundamental tenets of medical

1
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care. The physician respects the privacy of patients,
encourages them to seek medical care and discuss their
problems candidly and prevents discrimination on the
basis of their medical conditions.

SOCIAL JUSTICE

Physicians must be committed to promoting equity in
healthcare including improving access to care and a just
distribution of finite resources. Physicians must work to
eliminate discrimination of healthcare services based on
race, gender, socioeconomic status, sexual orientation,
ethnicity, or religion.

PROFESSIONAL COMMITMENTS

The Physician Charter identified a set of “definitive pro-
fessional responsibilities.” These are commitments that
cross cultural, religious, and national borders. These are
the means by which physicians provide for the care of
patients and meet the needs of the communities in
which they live and work.

Professional competence

Honesty with patients

Patient confidentiality

Maintaining appropriate relations with patients

Improving quality of care

Improving access to care

Just distribution of finite resources

Scientific knowledge

Maintaining trust by managing conflict of interest

Professional responsibilities

Threats to professionalism

Some might ask why a profession that is thousands of
years old needs to be reminded of its fundamental prin-
ciples. Threats to professionalism have come in the
form of commodification of healthcare, managed care,
and economic market forces, and emphasis on quantity
not quality of patient care. In educational settings,
emphasis on service over learning and institutional cul-
ture can contribute. Technologic advances challenge the
ability of the profession to appropriately integrate new
treatments in a cost effective and appropriate manner.
Inequities in access to medical care affect both individ-
ual health and the health of society.

Summary from the Charter on Medical Professionalism

The practice of medicine in the modern era is beset with
unprecedented challenges in virtually all cultures and soci-
eties. These challenges center on increasing disparities among
the legitimate needs of patients, the available resources to
meet those needs, the increasing dependence on market forces

to transform healthcare systems, and the temptation for
physicians to forsake their traditional commitment to the
primacy of patients’ interests. To maintain the fidelity of
medicine’s social contract during this turbulent time, physi-
cians must reaffirm their active dedication to the principles
of professionalism, which entails not only their personal
commitment to the welfare of their patients but also collec-
tive efforts to improve the healthcare system for the welfare
of society.
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2  DERMATOLOGY
Timothy Rice

“These people look, but they don’t see, and they hear,
but they don’t understand.” Luke 8:10 (Contemporary
English Version of the Bible)

* When examining the skin, the untrained eye can iden-
tify a rash without characterizing the salient features.
To illustrate this point, visualize your car dashboard
or the face of your wristwatch. Without looking, sketch
as many details of each item as you can recall. What
are the numbers and interval on the speedometer?
Does your dashboard have a tachometer and what
numbers are on the tachometer or other gauges?
Describe the numbers, intervals, and words on the face
of your watch. These exercises illustrate the pitfalls of
thoroughly examining and describing the features of
an item (or skin finding). Accordingly, an accurate
description of dermatologic findings requires practice
and patience. By carefully examining the skin and
describing the features of the lesions in detail the cli-
nician will be prepared to render a plausible diagnosis,
or at the least communicate findings to an experienced
consultant.
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PRIMARY SKIN LESIONS

* An understanding of terminology is essential to accu-
rately describe lesions and recognize morphology. A list
of descriptive terms and examples of dermatologic con-
ditions that exhibit these findings is enumerated below:
° Macule: Flat, <1-cm lesion with a color that differs
from the surrounding skin (eg, freckle, flat moles,
port-wine stains, rickettsial rash, rubella, measles,
vitiligo, tinea versicolor).

© Patch: Flat >1-cm lesion with a color that differs
from the surrounding skin (eg, Café-au-lait).

© Papule: Solid <1-cm raised lesion, such as a closed
comedone, or whitehead, in acne, warts, molluscum
contagiosum, psoriasis, syphilitic chancre, urticaria,
lichen planus, insect bites, contact dermatitis, sebor-
rheic keratoses, and actinic keratoses.

© Nodule: Solid 1- to 5-cm raised lesion (eg, dermal
nevus, xanthomas, epitheliomas, metastatic cancer).

© Tumor: Solid, >5-cm raised lesion (eg, mycosis fun-
goides, small lipomas, fibromas, erythema nodosum,
larger epitheliomas).

© Plaque: Raised, flat-topped >1-cm lesion (eg, eczema-
tous dermatitis, pityriasis rosea, tinea corporis, psori-
asis, seborrheic dermatitis, urticaria, condylomata
lata of secondary syphilis, gumma of tertiary syphilis,
erythema multiforme, lichen simplex chronicus).

© Vesicle: Clear, fluid-filled <1-cm raised lesion; appears

translucent (eg, allergic contact dermatitis, physical
trauma, sunburn, thermal burn, herpes, varicella).

© Bulla: Fluid-filled, >1-cm lesion; often translucent

(eg, drug eruptions, pemphigus, dermatitis herpeti-
formis, erythema multiforme, epidermolysis bul-
losa, and bullous pemphigoid).

© Pustule: Pus-filled lesion. Importantly, there are many

pustular lesions that are not infectious (eg, impetigo,
acne, folliculitis, furuncles, carbuncles, deep fungal
infections, hidradenitis suppurativa, kerion, pustular
miliaria, and pustular psoriasis of the palms and soles).

o Cyst: Soft, raised sack filled with semisolid or liquid

material. (eg, acne, sebaceous cysts).

© Wheal: Short-lived, raised, erythematous papule or

plaque that migrates to adjacent areas over several
hours (eg, urticaria).

 Figure 2—1 schematically depicts several common pri-
mary skin lesions.

SECONDARY SKIN LESIONS

e Primary skin lesions can transform after secondary
manipulation (scratching) or as a result of superim-
posed infection.
© Scale: Shedding of dead epidermal cells (eg, greasy

scale-dandruff, dry scale; psoriasis, tinea versicolor,
pityriasis rosea).

Brown
Adadas-

FIG. 2-1 Schematic representation of several common primary skin
lesions. Reproduced with permission from Lawley TJ, Yancey KB: Approach
to the patient with a skin disorder. In Kasper DL, Braunwald E, Fauci AS,
et al. Harrison’s Principles of Internal Medicine. 16th ed. New York, NY:

McGraw-Hill; 2004.
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Lichenification: Thickening of the skin with accen-
tuated skin-fold markings (eg, atopic dermatitis,
lichen simplex chronicus) (Fig. 2-2).

Crust: Dried exudate of body fluids—serous
(yellow) exudate or hemorrhagic (red) exudate (eg,
honey-colored crust is consistent with impetigo;
crusts are also seen in scabies, pediculosis, or creep-
ing eruption).

Erosion: Loss of the epidermis without loss of the
dermis. Erosions heal without scarring (eg, herpes
virus lesions and pemphigus).

Ulcer: Extension into the dermis which promotes
scarring (eg, chancre of primary syphilis, tertiary
syphilis, stasis ulcers).

Excoriation: Scratching that produces linear,
angular erosions (eg, scratched insect bites—sca-
bies).

Atrophy: Loss of dermal or subcutaneous tissue pro-
duces a skin depression with an intact epidermis.
Loss of epidermal tissue produces a shiny, delicate,
wrinkled area of the skin.

Scar: Fibrous change in the skin caused by trauma
or inflammation. Scaring in hair-bearing areas pro-
duce hair loss. Scars may be erythematous,
hypopigmented, or hypertrophic.

Pruritus: Sensation on the skin that induces scratch-
ing (eg, atopic dermatitis, allergic contact dermati-
tis, xerosis, and aged skin). Systemic conditions
associated with pruritus, without skin lesions
include uremia, cholestasis, pregnancy, malignancy,
polycythemia vera, hyperthyroidism, diabetes melli-
tus, and psychogenic.

Fissure: Deep, sharp skin break (eg, tinea pedis,
congenital syphilis).

FIG. 2-2 Lichenification. Thickening of the skin with accentu-
ated skin-fold markings in a patient with atopic dermatitis. Photo
by Timothy Rice.

SPECIAL SKIN LESIONS

e Milia: 1-mm, firm, white papules filled with keratin
(eg, may occur in newborns or in areas of trauma or
inflammation).

* Telangiectasia: Small, superficial, dilated vessels (eg,
rosacea, scleroderma, long-term topical steroid use,
ataxia-telangiectasia, hereditary hemorrhagic telang-
iectasia, basal cell carcinoma).

 Spider angioma: Red, central punctate arteriole with
telangiectatic network of dilated capillaries radiating
from the center. On pressure, the lesion disappears
and with release of pressure the radiating capillaries
fill from the center punctuate arteriole out. This lesion
has been described in cirrhosis, hyperestrogenic states
(pregnancy), and after oral contraceptive use.

e Burrows: Tunnels in the epidermis (eg, small, short
burrows—scabies; or tortuous, long burrows—creep-
ing eruption from hook worm infection).

¢ Comedone or blackhead: Small, flesh-colored, white,
or dark (blackhead) bumps at the opening of a seba-
ceous follicle (pore) (eg, acne).

DISEASES ASSOCIATED WITH A
COMBINATION OF PRIMARY
AND SECONDARY SKIN FINDINGS

SCALNG PAPULAR DISEASES OR
PAPULOSQUAMOUS DISEASES

* These lesions are characterized by sharp margins with
no signs of epithelial disruption. Papulosquamous
lesions are dry without crusts, fissures, or excoriation.
These lesions can be the manifestation of a primary
skin condition or can represent the dermatological
manifestations of systemic disease. The primary papu-
losquamous diseases include:
© Tinea
© Psoriasis
© Pityriasis rosea
© Lichen planus
© Pityriasis rubra pilaris

 Systemic diseases that are associated with papulosqua-
mous lesions include:

° Lupus erythematosus

© Cutaneous T-cell lymphoma
© Secondary syphilis

° Reiter disease

© Sarcoidosis

DISEASES ASSOCIATED WITH CRUSTING
AND EXCORIATIONS

* Crust and excoriation usually result from infestation:
© Scabies
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© Pediculosis
o Creeping eruption from hook worm infection

COMMON BENIGN SKIN TUMORS

e Acrochordon (skin tag): Fleshy, brown, tan or skin
colored pedunculated skin polyp.

 Cherry angioma: This is a blood-filled papule.

e Dermatofibroma: This is a firm red to brown nodule
that produces a depression or dimple with lateral com-
pression by the thumb and index finger.

e Epidermal cyst: An epidermal cyst arises when a hair
follicle is obstructed with keratin and lipid-rich
debris. This is the most common cutaneous cyst.

e Seborrheic keratosis: Seborrheic keratosis lesions
are described as stuck on brown papules or plaques
with a greasy texture. They are the most common of
the benign epithelial tumors. These hereditary
lesions do not appear until after age 30. New
tumors continue to appear throughout the patient’s
lifetime.

e Lipoma: Soft, rounded tumor that is well-defined and
easily movable both against the overlying skin and the
underlying structures. Lipomas are the most common
subcutaneous tumors.

ALGORITHM FOR EVALUATING
SKIN LESIONS

An algorithm for evaluating skin lesions based on loca-
tion is depicted in Fig. 2-3.

SKIN DISEASES BY LOCATION

The distribution of some common dermatologic dis-
eases and lesions are depicted in Fig. 2—4.
e Scalp

o Seborrhea

© Tinea capitis

© Psoriasis

o Contact dermatitis

° Folliculitis

© Pediculosis

Identify lesions
I

Is lesion solitary or are

there multiple lesions?

Solitary I Multiple
[ I I ]
Macule Papule/nodule Plaque Ulcer
* Portwine stain* * Dermal nevus e Lichen simplex * Basal cell carcinoma
* Fixed drug eruption| | ¢ Basal cell carcinoma chronicus  Diabetic ulcer
* Erythema migrans * Nodular melanoma * Bowen disease * Primary chancre of
* Superficial spreading syphilis
melanoma
[ [ [ [ [ |

Macular Papular Plaque Nodular Vesicular/bullous| |Pustular
¢ Solar lentigines ¢ Condylomata * Psoriasis * Metastatic | |* Herpes zoster * Folliculitis
* Fixed drug accuminata * Mycosis cancer * Herpes simplex barbae

eruption * Syringomas Fungoides * Herpes zoster

e Lichen planus * Impetigo
[ I I I ]
Macular Papular Vesicular/bullous Pustular Nodular
* Viral exanthem * Psoriasis * Varicella e Pustular * Metastatic
* Drug eruption e Lichen planus * Bullous psoriasis melanoma
* Secondary syphilis pemphigoid * Smallpox e Lipomas
* Neurofibromatosis

*Conditions labeled with dots are examples.

FIG. 2-3 Algorithm for evaluating skin lesions.

Reproduced with permission from Wolff K, Johnson RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of
Clinical Dermatology. 5th ed. New York, NY: McGraw-Hill; 2001.
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Epidermal

Psoriasis h .
inclusion
cyst

Acne
vulgaris
Herpes
Pityriasis zoster
rosea

Psoriasis

Psoriasis
Lichen

planus Folliculitis

Dyshidrotic
eczema

Hand eczema
Atopic
dermatitis

Perianal lesions
Hemorrhoids
Condyloma
acuminata
Herpes simplex
Dermatitis
Vitiligo

Verruca plana

A Tinea pedis
Seborrheic
dermatitis
Melasma

Actinic Seborrheic
keratoses dermatitis

Basal cell Xanthelasma

carcinoma
Acne rosacea
Contact

dermatitis Seborrheic

dermatitis
Skin tags Perleche
C

FIG.2-4 The distribution of some common dermatologic diseases and lesions. Reproduced with permission from Lawley TJ, Yancey KB:
Approach to the patient with a skin disorder. In: Kasper DL, Braunwald E, Fauci AS, et al. Harrison’s Principles of Internal Medicine.

16th ed. New York, NY: McGraw-Hill; 2004.

¢ Face
° Acne
© Rosacea
° Impetigo
o Contact dermatitis
° Lupus erythematosus
¢ Axillae
o Contact dermatitis
o Seborrheic dermatitis
° Hidradenitis suppurativa
° Acanthosis nigricans

Skin tags

Seborrheic
keratoses
Senile
angioma

Keratosis
pilaris

Atopic

dermatitis

Tinea or
Candida
cruris
Actinic
keratoses

Verrucae

vulgaris Psoriasis

Asteatotic
eczema

Dermatofibroma

Stasis ulcer

Lichen simplex Stasis dermatitis

chronicus ) )
Tinea pedis

Herpes labialis

Lichen planus

Aphthous Leukoplakia
stomatits Squamous cell
carcinoma
Geographic Oral hairy
tongue

leukoplakia

* Flexural area: cubital and popliteal fossae
° Atopic eczema
° Contact dermatitis
° Bullous pemphigoid
e Extensor area
© Psoriasis
° Atopic dermatitis (infants)
° Dermatitis herpetiformis
* Hands
° Atopic dermatitis
° Dyshidrotic eczema
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o Id reaction from tinea pedis
© Erythema multiforme
© Psoriasis
o Secondary syphilis (palms)
 Feet
© Tinea pedis
© Contact dermatitis
© Atopic dermatitis
© Dyshidrotic eczema
© Secondary syphilis (soles)
* Photo/sun exposure distribution
© Phototoxic dermatitis
= Plants containing a furocoumarin (limes, parsley,
celery, bishop’s weed, and figs)
= Drugs include thiazides, sulfonylureas, sulfon-
amides, tetracyclines, phenothiazines, psoralens,
nalidixic acid, and nonsteroidal anti-inflammatory
drugs
© Photoallergic reactions
= Thiazides and benzocaine
© Metabolic disorders
= Porphyria cutanea tarda
© Polymorphous light eruption
o Solar urticaria
© Dermatomyositis
© Porphyria cutanea tarda
o Systemic lupus erythematosus

SEASONAL DERMATOLOGIC DISEASES

e The following are conditions that occur with seasonal
variation.
° Winter
= Acne, folliculitis, psoriasis, atopic eczema, num-
mular eczema
° Spring
= Actinic keratosis, seborrheic dermatitis, and pityr-
iasis rosea
°© Summer
= Contact dermatitis caused by poison ivy, insect
bites, and tinea versicolor (apparent increased
intensity is sometimes noted because the sur-
rounding skin may be tanned)
° Fall
= Atopic dermatitis, contact dermatitis caused by
ragweed and pityriasis rosea
° Day of the week variation
Wednesday tends to be the day that patients present
with contact dermatitis due to poison ivy. These
patients are exposed while working in the yard or
garden on Saturday or Sunday. The rash usually
appears after 24 to 48 hours.

SKIN FINDINGS IN AILING PATIENTS

* Fever associated with a rash
© Generalized red rash
= Drug eruptions
= Viral exanthems
= Rickettsial exanthems
= Bacterial infections with toxin production
* Staphylococcal scalded skin syndrome (SSSS)
* Staphylococcal toxic shock syndrome (TSS)
* Staphylococcal food poisoning (enterotoxin)
e Scarlet fever
e Streptococcal TSS
e Cutaneous anthrax (usually secondary
wound infection with streptococci or staphy-
lococci)
© Blisters and prominent mouth lesions
= Erythema multiforme (major)
© Generalized pustules
= Generalized acute pustular psoriasis
= Drug eruptions
© Generalized vesicles
= Disseminated herpes simplex
= Generalized herpes zoster
= Varicella
© Generalized purpura
= Nonpalpable purpura
* Purpura fulminans
= Palpable purpura
* Bacterial endocarditis
© Multiple skin infarcts
= Meningococcemia
= Gonococcemia
© Facial inflammatory edema
= Erysipelas
* Generalized red rash
°© Fever
= Drug eruptions
= Viral exanthems
= Rickettsial exanthems
= Bacterial infections with toxin production
© Blisters and prominent mouth lesions
= Erythema multiforme (major)
= Toxic epidermal necrolysis
= Bullous pemphigoid
= Drug eruptions
© Pustules
= Generalized acute pustular psoriasis
= Drug eruptions
° Vesicles
= Disseminated herpes simplex
= Generalized herpes zoster
= Varicella
= Drug eruptions
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o Generalized wheals and soft tissue swelling
= Urticaria and angioedema
°© Scaling over the entire body
= Exfoliative erythroderma
° Without redness but with blisters, erosions, and mouth
lesions
= Pemphigus
* Generalized purpura
° Nonpalpable purpura
= Thrombocytopenia
= Purpura fulminans
= Drug eruptions
© Palpable purpura
= Vasculitis
= Bacterial endocarditis
e Multiple skin infarcts
° Meningococcemia
° Gonococcemia
° Disseminated intravascular coagulopathy
° Fat embolism syndrome
* Localized skin infarcts
o Calciphylaxis (calcific uremic arteriolopathy)
° Atherosclerosis obliterans
° Atheroembolization
° Warfarin necrosis
° Antiphospholipid antibody syndrome
¢ Facial inflammatory edema with fever
° Erysipelas
° Lupus erythematosus

DISTINCTIVE FEATURES OF SKIN AND
SOFT TISSUE BACTERIAL INFECTIONS

* Impetigo

° Honey-colored serous crust is classically described.

° Variations in impetigo appearance is common, from
small vesicles to large bulla.

o Impetigo is the result of a superficial, cutaneous
infection that must be differentiated from ecthyma,
an infection that involves the dermis.

o Impetigo is caused by Staphylococcus aureus and
group A Streptococcus pyogenes (GAS).

o Treatment for mild localized disease usually involves
topical application of mupirocin ointment, although
the topical approach is generally less effective than oral
antibiotics. In advanced lesions or in patients not
responding to topical antibiotics, oral antibiotics
should be administered. Cephalexin, 250 mg four
times daily; doxycycline, 100 mg twice daily; or
cefadroxil 500 mg twice daily. Community-acquired
methicillin-resistant S. aureus (CA-MRSA) may cause
impetigo. In communities with a high incidence of CA-
MRSA or MRSA, initial treatment options include
trimethoprim-sulfamethoxazole or doxycycline.

¢ Erysipelas (Fig. 2-5)

o Sharply marginated, painful, bright red, raised, ede-
matous, indurated plaques with advancing raised
borders emanating from the surrounding normal
skin. Erysipelas frequently involves the central face.

° Treatment: Intravenous antibiotics with coverage for
group A hemolytic streptococci and staphylococci
for 24 to 48 hours. With less severe disease or after
initial intravenous (IV) therapy, oral dicloxacillin or
cephalexin, 250 to 500 mg is administered four times
daily for 7 to 10 days.

e Cellulitis

° Cellulitis is characterized by lesions that are poorly
demarcated, typically flat, erythematous, warm, and
tender. The surrounding uninvolved skin appears
normal.

° Treatment: Intravenous antibiotics with activity
against group A hemolytic streptococci and staphy-
lococci for 24 to 48 hours. With less severe disease
or following the initial IV therapy, oral dicloxacillin
or cephalexin, 250 to 500 mg is administered four
times daily for 7 to 10 days.

e Folliculitis, furuncles, and carbuncles

° These three conditions represent a continuum from

mild involvement to severe.

FIG. 2-5 Erysipelas. Sharply marginated, painful, bright red,
raised, edematous, indurated plaque with advancing raised bor-
ders involving the ear and extending onto the face. Photo by
Timothy Rice.
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o Usually caused by methicillin-susceptible S. aureus;

MRSA infections are increasing in frequency.
° Folliculitis.

= Infection of hair follicles
o Furuncle (boil).

= Firm, tender, up to 1- to 2-cm nodule with a cen-
tral necrotic plug

= Occurs in an area with existing folliculitis

= [f recurrent consider colonization of the nose, per-
ineum, and body folds with S. aureus

o Carbuncles.

= These large lesions arise from coalescence of sev-
eral adjacent furuncles.

© Treatment: Incision and drainage is the mainstay of

therapy. For moderate to severe lesions, the patient

should also receive oral dicloxacillin or cephalexin,

250 to 500 mg four times daily for 10 days.

 Hidradenitis suppurativa

© Chronic, recurring infection of the apocrine glands.
o Usually localized to the axillae, but may also arise
in the groin, perianal, and suprapubic area.

© Treatment: Drainage of the lesions and meticulous
hygiene. For severe recurrent hidradenitis, apoc-
rine sweat-bearing skin may be surgically excised.

e Ecthyma

© A vesicle or pustule that arises from a minor super-
ficial break in the skin from excoriations, insect
bites, or minor trauma. Often seen in diabetics, eld-
erly patients (>60 years of age), active military per-
sonnel, and alcoholics.

o Ecthyma progresses rapidly to the crusting stage.

© Deeper cutaneous infections may occur and extend
into the dermis.

o §. aureus and GAS (S. pyogenes) are the usual
micro-organisms associated with ecthyma.

© The treatment requires antibiotic administration, usu-
ally cephalexin, 250 mg four times daily, doxycycline,
100 mg twice daily, or cefadroxil 500 mg twice daily
for 5-7 days. When CA-MRSA or MRSA are sus-
pected, initial antimicrobial treatment options include
vancomycin, trimethoprim-sulfamethoxazole, or
doxycycline.

CHARACTERISTICS OF CELLULITIS
ASSOCIATED WITH SPECIFIC
ORGANISMS

e S. aureus

© Focal infection site of entry is usually obvious

e Group A Streptococcus
© The incidence of invasive GAS is increasing

* Group B Streptococcus (Streptococcus agalactiae)
© Anogenital cellulitis
© Puerperal sepsis following childbirth

e Streptococcus pneumoniae (Pneumococcus)
© Bulla, brawny erythema, violaceous hue
e Erysipeloid (Erysipelothrix rhusiopathiae)
© Painful, swollen plaques with sharply defined irreg-

ular raised borders at the site of inoculation (eg,
finger or hand, spreading to the wrist and forearm)

© Color characteristics

= Acute lesions are characterized by purple-red hue
= With resolution the color changes to brown

© Enlarges peripherally accompanied by central fading
o Systemic symptoms are usually absent. In some

patients with diffuse eruptions, systemic symptoms
including arthritis and endocarditis may occur.

o Usually develops after exposure to game, poultry, or

fish (eg, butchers, veterinarians, or fishermen)

e Pseudomonas aeruginosa
© Ecthyma gangrenosum

= The lesion begins as an erythematous macule
(cutaneous ischemic lesion).

= Quickly evolving into a blue or gunmetal gray
gangrenous plaque with an erythematous halo or
frank necrosis.

= The epidermis overlying the ischemic area devel-
ops into a bulla. The epidermis eventually sloughs,
resulting in an ulcer.

= The distribution of the lesion(s) usually involve
the intertriginous areas: axilla, groin, perineum.

= Typically, there is a solitary lesion.

= Ecthyma gangrenosum has been described in
Pseudomonas septicemia.

© Rose spot lesions of P. aeruginosa

= These are characterized by erythematous macules
and/or papules on trunk

= Seen with Pseudomonas infection of the gastroin-
testinal tract

© Small embolic lesions secondary to P. aeruginosa

= Characterized by multiple painful nodules
= The lesions may cluster forming vesicular or bul-
lous lesions

* Haemophilus influenzae
° Violaceous erythema hue associated with

swelling

° Involve the cheek and periorbital areas
© Children are the most susceptible
e Vibrio vulnificus and Vibrio cholerae (non-01 and
non-0139 types)
© Bulla formation and necrotizing vasculitis
° Location: extremities; often bilateral
e Aeromonas hydrophila
© The cellulitis occurs after water-associated trauma

and usually involves a preexisting wound

© The lesions are most common in an immunocom-

promised host

© The lower leg is the most common site of involvement
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e Capnocytophaga canimorsus
° Bites or scratches from dogs in immunosuppressed
patients (organ transplantation)
* Pasteurella multocida B
° Bites from cats
e Clostridium species
© Subcutaneous gas and severe systemic toxicity
© Usually arises from wounds that are contaminated by
soil or feces (Mycobacterium chelonae—Mycobacterium
Jortuitum complex)
© Recent surgery, use of injectables, or following a
penetrating wound
* Cryptococcus neoformans
° Produces a red, hot, tender, edematous plaque on the
extremity
o Rarely involves multiple noncontiguous sites
© Only observed in immunocompromised patients
© This organism may also be associated with molluscum-
like lesions, subcutaneous or mucosal lesions, pus-
tules, and erythematous papules
e Cutaneous Mucormycosis
© Characterized by a single, painful, indurated area
° Progresses into an ecthyma-like lesion
© Usually occurs in individuals with uncontrolled dia-
betes, organ transplantation, or neutropenia

DERMATOLOGIC EMERGENCIES
LIFE-THREATENING CONDITIONS

. Angloedema and urticaria

© Characterized by swelling of the face, lips, and
tongue which may contribute to airway obstruc-
tion.

© Urticaria is a localized process, whereas, angioedema is
more extensive and associated with bronchospasm and
shock.

 Stevens-Johnson syndrome and toxic epidermal

necrolysis

° Stevens-Johnson syndrome is characterized by
severe, intensely painful bullae and mucosal ulcera-
tions with target-like lesions on the trunk.

° Toxic epidermal necrolysis is characterized by
fever, pruritus, pharyngitis, and conjunctivitis.

© The painful rash usually begins on the upper trunk
or face. Affected skin may be erythematous or
exhibit bullae. The bullae may erode or the affected
skin may slough into large sheets. Pressure on the
bulla produces lateral extension of the blister known
as Nikolsky sign.

© The mucous membranes are involved in Stevens-
Johnson syndrome and toxic epidermal necrolysis
while spared in SSSS.

 Exfoliation and erythroderma

© There are many underlying diseases that may be
associated with these lesions. Psoriasis with its char-
acteristic plaques and/or nail changes may develop
erythroderma. Bullous pemphigoid typically pres-
ents with tense bullae in addition to erythroderma.
Severe drug reactions may be associated with ery-
throderma. These patients appear acutely ill with
fever, malaise, and lymphadenopathy. Other find-
ings in patients with life-threatening erythro-
derma include leukocytosis with eosinophilia and
organomegaly. Hepatic or renal impairment may
also occur because of volume contraction, shock,
and high-output cardiac failure.

e Staphylococcal scalded-skin syndrome

° Staphylococcal scalded-skin syndrome may simply
be characterized by localized eruption of a few frag-
ile fluid-filled bullae surrounded by normal skin.
Conversely, severe manifestations with widespread
bullae may develop in some patients. Skin erosions
can involve large areas resulting in open, painful
lesions. A positive Nikolsky sign is present. The
mucous membranes are spared in SSSS.

POTENTIALLY LIFE-THREATENING CONDITIONS

e Cellulitis and erysipelas

o If untreated, both conditions can result in septicemia,
local abscess formation, gangrene, and cavernous
sinus thrombosis in patients with facial erysipelas.

* Pustular psoriasis

° These patients manifest systemic symptoms (fever,
chills) accompanied by multiple pustules and large
areas of erythema. Pustular psoriasis mainly occurs
in patients with pre-existing psoriasis.

° Treatment involves hospitalization and emergent
consultation with a dermatologist.

. Pemphlgus vulgaris

° Pemphigus vulgaris is characterized by superficial
blistering initially in the oral mucous membranes,
then extending to virtually any mucous membrane
area. The lesions are fragile, and easily rupture.
The underlying skin may be erythematous.
Importantly, the blisters often slough prior to the
clinical presentation leaving only ulcerations on
examination. Involvement of the lower airway may
result in hoarseness. A positive Nikolsky sign is
present.

° Treatment involves hospitalization and consultation
with a dermatologist. Antibiotic treatment may be
necessary if secondary infection is suspected.
Lifelong immunosuppressive therapy may be required
in the chronic form of this disease.
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COMMON SKIN CONDITIONS

* Intertrigo

© Intertrigo is an inflammatory condition of two
closely opposed skin surfaces (intertriginous area)
resulting from heat, moisture, and friction.

© There are two major categories of intertrigo, one
caused by Candida infection and a noninfectious
category of intertrigo.

© The lesions are erythematous with macerated
plaques and erosions. Fine peripheral scaling and
erythematous, papulopustular, satellite lesions may
also accompany the primary lesion. The pustules FIG. 2-6 Tinea pedis, interdigital macerated type. The web
rupture easily, leaving an erythematous base with a space between the fourth and fifth toes is hyperkeratotic and mac-
surrounding narrow rim of loosened keratin over- efated.in a black in.dividua.l with plantar keratoderma and hyper-
hanging the edge of the ruptured pustule. The lesions hidrosis. The greenish hue is caused by Pseudomonas aeruginosa

i tic. Thi diti b inful superinfection of this moist intertriginous site. Erythrasma also
are often pruritic. 1s condition may be paintu occurs in the setting of moist intertriginous sites and may occur

especially with significant skin breakdown. concomitantly with interdigital tinea pedis or Pseudomonas
© Treatment consists of topical antifungal cream as intertrigo. Reproduced with permission from Wolff K, Johnson

well as avoiding conditions that promote moisture RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of

accumulation between skin folds. Clinical Dermatology. 5th ed. New York: McGraw-Hill; 2001.

* Dermatophyte (tinea) infections of the scalp
° Tinea capitis

= Scalp dermatophyte infection is characterized by ° Tinea cruris is a dermatophyte that involves the groin,

an erythematous, scaling, well-demarcated patch pubic area, and thighs. Large, well-demarcated plaques

with hair loss. with scaling that is prominent at the edge with

= A kerion is a boggy, elevated, tender nodule that is some central clearing may be noted. These plaques
sometimes associated with tinea capitis. exhibit a dull red, tan, or brown color (Fig. 2-8).

= Scalp dermatophyte infection is more common in ° Tinea corporis (Fig. 2-9) is a dermatophyte that

children. involves the trunk, legs, arms, and/or neck, exclud-

= Infected hair stubs (Microsporum canis) fluoresce ing the feet, hands, and groin. Well-demarcated

bright green under a Wood’s ultraviolet lamp. plaques with scaling at the edge and some central

© Black dot tinea capitis clearing is noted. The peripheral edge of the lesions

= Characterized by an asymptomatic, erythematous, gradually extends into the surrounding normal skin.

scaling patch on the scalp, which slowly enlarges.
° Treatment
= Treatment with topical agents is ineffective.
= The drug of choice is oral griseofulvin: 500 mg of
microsized or 350 mg of ultramicrosized griseoful-
vin daily with a fatty meal for 6-12 weeks.
= Terbinafine or itraconazole are alternatives in
resistant cases
* Dermatophyte (tinea) infections of the body and feet
© Tinea pedis (Figs. 2-6 and 2-7) involves the interdigi-
tal area in a moccasin- like pattern. The lesions
between the digits may appear as dry scaling or
moist, macerated pealing areas with fissures
between the toes. The moccasin distribution of tinea
exhibits hyperkeratotic features with abundant scal-
ing and may be associated with onychomycosis.
Other manifestations of tinea pedis include vesicu-
lar or bullous lesions on the feet. These features can

. > e ) FIG. 2-7 Tinea pedis. The web space between the fourth and
be associated with autosensitization and an id reac- fifth toes is mildly hyperkeratotic, some scaling and a fissure.

tion accompanied by vesicular lesions on the hands. Photo by Timothy Rice.
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FIG. 2-8 Tinea cruris. Confluent, erythematous, scaling
plaques on the medial thighs, inguinal folds, and pubic area. The
margins are slightly raised and sharply marginated. Erythrasma
should be ruled out by Wood lamp examination. Coral red fluo-
rescence of intertriginous site confirms diagnosis of erythrasma.
Reproduced with permission from Wolff K, Johnson RA,
Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of Clinical
Dermatology. 5th ed. New York, NY: McGraw-Hill; 2001.

The edge may or may not exhibit fine pustules or
vesicles. The lesions may coalesce to produce a
gyrate pattern.

° For tinea infections any of the following agents
should be applied twice daily to the involved area
for 4 weeks and continued at least 1 week after

FIG. 2-9 Tinea corporis. Inflammatory annular plaque on a
patient’s neck with some central clearing. Photo by Timothy Rice.

lesions have completely cleared. Application should
extend 3 cm beyond the edge of the lesions.
= Clotrimazole (Lotrimin, Mycelex)
= Miconazole (Micatin)
= Ketoconazole (Nizoral)
= Econazole (Spectazole)
= Oxiconazole (Oxistat)
Sulconazole (Exelderm)
= Naftifine (Naftin)
= Terbinafine (Lamisil)
= Tolnaftate (Tinactin)
= Ciclopirox olamine (Loprox)
© Nystatin is not effective against tinea infections.
* Tinea versicolor (pityriasis versicolor) (Figs. 2-10
and 2-11)
© Tinea versicolor is a superficial infection of the skin
caused by the the yeast Malassezia furfur resulting
in multiple hypopigmented macules that coalesce
into large confluent areas. Patients notice the lesions
when the involved skin fails to tan in the summer.
The lesions appear in a rained-down pattern more
extensive on the shoulders and upper chest; lesions
are less abundant further down.
© Topical treatments for this condition include the
following: Selenium sulfide (2.5%) lotion or sham-
poo or ketoconazole shampoo applied daily to the
affected areas for 10 to 15 minutes, followed by
cleansing (shower), for 1 week. Ketoconazole, econa-
zole, miconazole, or clotrimazole applied daily or
twice daily for 2 weeks is also effective.
o Systemic therapy with ketoconazole 400 mg, flu-
conazole 400 mg, or itraconazole 400 mg is an
alternative in refractory cases. These agents are

FIG. 2-10 Pityriasis versicolor. Sharply marginated brown
macules on the trunk. Fine scale was apparent when the lesions
were abraded with the edge of a microscope slide. Photo by
Timothy Rice.
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FIG. 2-12 Onychomycosis of toenails. The dorsal nail plate is
chalky white. Photo by Timothy Rice.

shafts and lice may be discovered in the scalp, skin,
or clothing.

° Permethrin 1% cream rinse (Nix) is applied to the
scalp and hair and left in place for 8 hours before
rinsing. A repeat treatment should be applied in 7 to
14 days. Malathion 0.5% in 78% isopropyl alcohol
(Ovide) is an alternative prescription treatment.
Malathion binds to the hair providing residual pro-
tection against recurrence. A second treatment may
be given if live lice are seen a week or more after the
first application.

° Pruritus may persist after treatment but this is

FIG. 2-11 Graphic distribution of pityriasis versicolor. Front
and back have similar rained down distribution. Drawing by
Timothy Rice.

o]

administered 1 hour prior to exercise which promotes
excretion of the antifungal in the sweat.

After treatment, the hypo- or hyperpigmentation
of the rash may take months to blend in with

rarely a sign of treatment failure. Careful inspec-
tion for lice should be carried out to identify treat-
ment failures. Nit removal is not required to cure
the infestation.

the surrounding normal skin.

* Onychomycosis (Fig. 2-12)
© Characterized by a yellowish discoloration of the

nail with heaping of keratin resulting in separation

of the nail from the nail bed

Systemic therapy is of limited benefit, in part because

of toxicity (and expense). However, newer oral anti-

fungal drugs (terbinafine and itraconazole) offer
shorter treatment periods (oral antifungal medications
usually are administered over a 3-month period),
higher cure rates, and fewer side effects. Topical ther-
apy is expensive and of limited efficacy (naftifine gel

1% or ciclopirox nail lacquer [Penlac] 8%).

* Differentiation of onychomycosis from onycholysis
(psoriasis, trauma, chemicals, certain medications
such as tetracycline, hyperthyroidism, and hypothy-
roidism) is important.

¢ Pediculosis (Fig. 2-13)
© Pediculosis infestation presents with pruritus of the

scalp and excoriation. Nits are observed on hair

o]

FIG. 2-13 Head lice. Adult louse Pediculus humanus capitis
next to a millimeter ruler. Photo by Timothy Rice.



14 SECTION 1 e INTERDISCIPLINARY MEDICINE

ACNE VULGARIS

e The hallmark of acne is the appearance of come-
dones. Acne may progress to an inflammatory
stage with papules and pustules or may become
cystic or nodular with subsequent scaring.

Treatment of this condition depends on the severity

of acne (Table 2—1).

Comedonal acne

° Closed comedones or white heads are tiny, flesh-
colored, noninflamed bumps that give the skin a
rough texture and appearance. Blackheads or open
comedones typically are a bit larger, are noninflamed,
and have black material at the ostia (Fig. 2—14).

© Treatment typically involves the use of a mild soap
to avoid irritation of the skin. Diet is not thought to
contribute to acne. Treatment may be associated with
a disease flair for the first 4 weeks.

o Topical retinoids are the treatment of choice.
Tretinoin 0.025% cream (not gel) twice weekly,
increasing in frequency to nightly or as tolerated. If
this is not tolerated, adapalene gel 0.1% or a refor-
mulated tretinoin (Renova, Retin-A Micro, or Avita)
or tazarotene gel (0.05% or 0.1%) (Tazorac) may be
employed. Benzoyl peroxide once or twice daily
may be added to topical retinoids. Topical antibi-
otics decrease the number of comedones.

o Topical retinoids, tetracycline, minocycline, doxy-
cycline, and isotretinoin are contraindicated in preg-
nancy.

* Papular inflammatory acne
° Inflamed papules and pustules represent an

advanced inflammatory stage of acne. Begin ther-
apy with topical retinoids, however, antibiotics

TABLE 2-1 Acne Treatment Algorithm

FIG. 2-14 Acne vulgaris. Comedones are keratin plugs in the
follicles. Comedones with white heads are small or closed ostia.

Comedones with large ostia, are referred open comedones or
blackheads. Photo by Timothy Rice.

(topical and oral) are the mainstay of therapy for
severe inflammatory acne. Treatment involves a
combination of erythromycin or clindamycin with
benzoyl peroxide topical gel. If there is no
improvement in 4-6 weeks, oral antibiotics can be
added. Antibiotic choices include minocycline,
50 to 100 mg twice daily, or doxycycline, 50 to 100
mg twice daily, which are tapered to 50 mg/day as
the acne resolves. Other oral antibiotic choices
include tetracycline, 500 mg twice daily, or eryth-
romycin, 500 mg twice daily. These should also be
tapered as the inflammatory component of acne
improves (2 to 3 months).

MILD

MODERATE

COMEDONAL

PAPULAR/PUSTULAR  PAPULAR/PUSTULAR

NODULAR SEVERE, NODULAR

First-line therapy  Topical retinoid Topical retinoid +

BPO or BPO/AB

Alternatives Salicylic acid

Alternatives for
female patients

Topical retinoid + oral
antibiotic + BPO or
BPO/AB

Hormonal therapy +
topical retinoid +
BPO or BPO/AB

Topical retinoid + oral Oral isotretinoin
antibiotic + BPO or
BPO/AB

Oral Isotretinoin Oral antibiotic + topical
retinoid + BPO or
BPO/AB

Hormonal therapy +
oral antibiotic +

topical retinoid *

Hormonal therapy +
topical retinoid +
BPO or BPO/AB

BPO or BPO/AB
Maintenance Topical retinoid Topical retinoid + Topical retinoid + BPO
therapy + BPO or BPO or BPO/AB or BPO/AB
BPO/AB

Reproduced with permission from Zaenglein AL, Thiboutot DM. Expert Committee recommendations for acne management. Pediatrics

2006;118;1188-1199.
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FIG. 2-15 Acne vulgaris. Papulopustular A spectrum of
lesions is seen on the face of a 17-year-old male: comedones,
papules, pustules, and erythematous macules and scars at site of
resolving lesions. The patient was successfully treated with a
4-month course of isotretinoin; there was no recurrence over the
next 5 years. Reproduced with permission from Wolff K, Johnson
RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of
Clinical Dermatology. 5th ed. New York: McGraw-Hill; 2001.

© Spironolactone (antiandrogen effect) and oral con-
traceptives with low androgenic activity may be
useful in women when other treatments fail.

* Severe cystic acne (Figs. 2—15 and 2-16)

© Scarring can occur as a result of large inflamma-
tory cysts and nodules associated with severe
cystic acne. A dermatology referral should be con-
sidered (Isotretinoin, Accutane treatment) to pre-
vent scarring or if symptoms are not promptly
controlled by the above measures.

* Atopic dermatitis (eczema)

© Characterized by a pruritic, exudative rash in the ante-
cubital and popliteal folds but may also involve the
face, neck, upper trunk, wrists, or hands (Fig. 2-17).
The edges of the eruptions do not have discrete mar-
gins. With longer duration, the lesions become
lichenified from chronic scratching. The eruptions
may become chronic or relapsing.

° Atopic dermatitis has been linked to atopic disease
eg, asthma, allergic rhinitis.

© Instructing the patient to avoid rubbing or scratch-
ing the lesions is the first step in improving this
condition.

FIG. 2-16 Acne vulgaris: acne conglobata. Inflammatory nod-
ules and cysts have coalesced forming abscesses and even leading
to ulceration. There are multiple comedones and many recent red
scars following resolution of inflammatory lesions on the upper
chest, neck, and arms. Reproduced with permission from Wolff K,
Johnson RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis
of Clinical Dermatology. 5th ed. New York: McGraw-Hill; 2001.

© Treatment to minimize xerosis consists of hydrating the
skin with oil baths or baths with oatmeal powder fol-
lowed promptly by patting the skin dry and applying a
thin film of unscented emollient such as Aquaphor,
Eucerin, or Vaseline. Treatment with topical low- to

FIG. 2-17 Predilection sites of atopic dermatitis. Reproduced
with permission from Wolff K, Johnson RA, Suurmond D.
Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology.
5th ed. New York, NY: McGraw-Hill; 2001.
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midpotency glucocorticoids should be used if hydra-
tion does not control the eruptions. Tacrolimus oint-
ment and pimecrolimus cream are effective, but
considered second-line therapies due to concerns
over the potential risks of T-cell lymphomas.
Special attention should be paid to herpes simplex
and to superimposed staphylococcal infection in
patients with atopic dermatitis because they are at
higher risk for the secondary complications of these
infections.
° Crusted and weeping skin lesions should be treated
with oral antibiotics to eradicate S. aureus.
= Patients with eczema may develop a generalized
herpes simplex infection referred to as eczema
herpeticum. This condition is characterized by dif-
fuse, monomorphic vesicles with crusts or erosions.
It should be treated with oral acyclovir, 200 mg five
times daily for 14-28 days (Fig. 2-18).

e Erythema nodosum

© Erythema nodosum is characterized by painful red
nodules on the anterior aspects of the legs.

© Erythema nodosum usually lasts approximately
6 weeks and may recur.

© Erythema nodosum is associated with a variety of
micro-organisms including: streptococcus, coccid-
ioidomycosis, other fungi (eg, histoplasmosis, blasto-
mycosis), tuberculosis, syphilis, Yersinia enterocolitica,
or Yersinia pseudotuberculosis.

© Other conditions which may give rise to erythema
nodosum include sarcoidosis, drugs (eg, oral contra-
ceptives), inflammatory bowel disease, Behcet dis-
ease, pregnancy, lymphoma, or leukemia.

FIG. 2-18 Erythema nodosum. Indurated, very tender inflam-
matory nodules in the pretibial region. Photo from Timothy Rice
and John Alex Holt.

° Further evaluation:
= Careful history for symptoms suggesting infec-
tions, pulmonary or gastrointestinal diseases. Rule
out offending drugs
© Further testing:
= Chest x-ray, partial protein derivative (PPD) testing,
and two consecutive anti-streptolysin/anti-DNAase
B titers 2 to 4 weeks apart
 Hidradenitis suppurativa (Fig. 2-19)
© Hidradenitis suppurativa is a chronic, recurring
infection of the apocrine glands.
© It usually involves the axillae but may extend to the
groin, perianal, and suprapubic areas.
© Treatment involves drainage of the pustules and
meticulous hygiene. For severe recurrent hidradenitis,
apocrine sweat-bearing skin may be surgically
excised.
e Lichen planus (Fig. 2-20)
© Characterized by violaceous, scaly papules with
small intersecting white streaks or lines (Wickham
striae) that appear at sites of skin trauma or scratches
(Koebner phenomenon).
° Distribution: Flexural area of the wrist and
ankles
= May become generalized and involve the penis or
mucous membranes
o Consider secondary syphilis if pruritus is absent in
this condition.
© Duration: Rash progresses over 2 to 3 weeks and
resolves within 6 weeks.
° Treatment: High-potency topical corticosteroids.
° Prognosis: May last months or years and may recur.

FIG. 2-19 Hidradenitis suppurativa. Axillae photo in a patient
with chronic, recurring infection of the apocrine glands. Photo by
Timothy Rice.
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FIG. 2-20 Hypertrophic papular lesions of lichen planus of the
ankle. Reproduced with permission from Orkin M, Maibach HI,
Dahl MV, eds. Dermatology. New York, NY: McGraw-Hill; 1991.

e Lichen sclerosus et atrophicus (Fig. 2-21)

© Characterized by atrophic, white, sharply demar-
cated, individual papules that may coelesce to form
confluent plaques.

© These lesions are predominantly located in the
anogenital region but occasionally may affect other
areas.

© Females are affected more commonly than males.

© This dermatologic condition is often mistaken for
childhood sexual abuse.

° Treatment: High-potency topical steroid and a der-
matology consultation.

e Psoriasis (Figs. 2-22 and 2-23)

© Characterized by scaly, erythematous, discrete
papular lesions.

© The psoriatic scale is thick with a stuck-on appearance.

° Removal of the scale produces punctate bleeding
(Auspitz sign).

© Lesions may appear at areas of skin trauma (Koebner
phenomenon).

© The distribution of the lesions is primarily localized
to the scalp and extensor surfaces such as elbows
and knees.

© The fingernails reveal punctate pitting and nail
thickening.

© Psoriatic arthritis
= Characterized by sausage appearance of the fin-

gers and toes

FIG. 2-21 Lichen sclerosus et atrophicus. An ivory-white,
indurated but superficially atrophic plaque on the lower back that
has arisen from the confluence of multiple whitish papules (best
seen on left border). Initially, these papules may show follicular
hyperkeratosis; and dry, hyperkeratotic scaling is also evident in
the center of this glistening plaque where there is also superfi-
cial petechial hemorrhage. The border is surrounded by a hyper-
pigmented ring of otherwise normal-appearing skin. Reproduced
with permission from Wolff K, Johnson RA, Suurmond D.
Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology.
5th ed. New York: McGraw-Hill; 2001.

= Clinical features are similar to those observed
with rheumatoid arthritis
= Sacroiliac joint involvement is particularly
common
© Duration: Chronic, with relapses and remissions
© Treatment of mild to moderate disease
= Topical steroid cream or ointment or calcipotriene
ointment 0.005%, a vitamin D analog or tazarotene
gel, a topical retinoid
= Occlusive dressings alone may eradicate isolated
plaques
° Treatment of extensive disease involves the use
of narrow-band ultraviolet B light exposure, oral
Methotrexate, psoralen plus ultraviolet A, or oral
retinoids (acitretin, and isotretinoin).
© Scalp involvement may respond to tar shampoo or
ketoconazole shampoo in addition to topical steroid
solutions.
e Pemphigus vulgaris (Fig. 2-24)
© Pemphigus vulgaris appears as superficial blistering in
the oral mucous membranes, and eventually extends
to involve virtually any mucous membrane. This
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FIG. 2-22 Predilection sites of psoriasis. Reproduced with per-
mission from Wolff K, Johnson RA, Suurmond D. Fitzpatrick’s
Color Atlas and Synopsis of Clinical Dermatology. 5th ed.
New York, NY: McGraw-Hill; 2001.

condition is characterized by fragile, easily ruptured,
flaccid blister-like lesions. The underlying skin may
be erythematous. Importantly, the blisters often
slough prior to presentation only leaving ulcerations
on examination. Involvement of the lower airway may
result in hoarseness. Pressure on the bulla produces
lateral extension of the blister (Nikolsky sign).

© Treatment involves hospitalization and consultation
with a dermatologist. Antibiotic treatment is
employed if a secondary infection is suspected.
Lifelong immunosuppressive therapy may be
required in the chronic form of this disease.

* Pityriasis rosea (Figs. 2-25 and 2-26)

o Lesions are scaly, oval, discrete, mildly pruritic, and
papular.

o Pityriasis rosea is generally localized to the trunk
and proximal areas of the extremities, sparing the
palms and soles.

° Consider secondary syphilis if pruritus is absent or
the palms and soles are involved.

° Distribution tends to be in a Christmas tree branch-
ing pattern.

° Herald patch is a larger lesion preceding the gener-
alized rash by 2 to 10 days and may initially be con-
fused with tinea corporis.

© Duration: The rash progresses over 2 to 3 weeks and
resolves within 6 weeks.

FIG. 2-23 Psoriasis of hand (A) and elbow (B). Photos by
Timothy Rice.

FIG. 2-24 Pemphigus vulgaris. These are the classic initial
lesions: flaccid, easily ruptured vesicles and bullae on normal-
appearing skin. Ruptured vesicles lead to erosions that subsequently
crust. Reproduced with permission from Wolff K, Johnson RA,
Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of Clinical
Dermatology. 5th ed. New York, NY: McGraw-Hill; 2001.



CHAPTER 2 o DERMATOLOGY 19

FIG. 2-25 Pityriasis rosea in an African American. Note the
“Christmas tree” distribution of lesions. Photo by Timothy Rice.

° Treatment

= Oatmeal colloidal (Aveeno) bath every other day

= Oral antihistamine for pruritus
= Topical low-potency steroids can be used

Herald
patch

FIG. 2-26 Pityriasis rosea. Distribution Christmas tree pattern
on the back. Reproduced with permission from Wolff K, Johnson
RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of

Clinical Dermatology. 5th ed. New York: McGraw-Hill, 2001.

FIG. 2-27 Poison oak. Note the linear, streaking character of
the lesions. Photo by Timothy Rice

* Contact dermatitis (Figs. 2-27 to 2-30)

© Contact dermatitis presents as a localized area of
erythema and edema with pruritus that often pro-
gresses to vesicles and bullae. The location, distri-
bution, and pattern of the rash are strong clues to the
etiology of the cutaneous reaction. A linear eruption
on exposed skin sparing other areas is a pattern that
suggests plant contact dermatitis.
Causes of contact dermatitis include chemical irri-
tants or an allergen that elicits a type IV (cell-
mediated or delayed) hypersensitivity reaction.
Tables 2.2-2.4 summarize the myriad causes of
contact dermatitis and the signs and symptoms
used to differentiate between irritant- and allergen-
induced dermatitis.

]

FIG. 2-28 Acute allergic contact dermatitis caused by nickel.
This papular erythematous eruption with vesiculation and crust-
ing occurred at the site of contact with the clasp of a watch band.
Contact hypersensitivity to nickel was verified by patch testing.
Reproduced with permission from Wolff K, Johnson RA,
Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of Clinical
Dermatology. 5th ed. New York, McGraw-Hill, 2001.
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FIG. 2-29 Acute allergic contact dermatitis caused by nickel. This papular erythematous
eruption with and crusting occurred at the site of contact with the necklace amulet. Rash
resolved with the discontinued use of the necklace. Photo by Timothy Rice.

FIG. 2-30 Postinflammatory hyperpigmentation from
contact dermatitis caused by nickel in earring. Photo by
Timothy Rice.

© Identifying and removing the offending agent is the
cornerstone of management. Symptomatic relief can
be achieved with wet bandage dressings applied for
30 to 60 minutes several times a day. Treatment with
topical steroids for a maximum of 2 weeks is recom-
mended. Fluocinonide gel, 0.05%, twice or three
times daily with compresses, or clobetasol or halobe-
tasol cream twice daily is effective. Oral steroids
tapered over 2 weeks can be used for widespread,
extensive disease or if there is facial involvement.

* Rosacea

© Facial flushing is the hallmark of this condition.

© Persistent erythema in a butterfly distribution with
telangiectasias arise as the disease progresses.

o Later stages are characterized by inflammatory
papules, tiny pustules, and nodules.

TABLE 2-2 Most Common Irritant and Toxic Agents

* Soaps, detergents, waterless hand cleaners

* Acids and alkalis*: hydrofluoric acid, cement, chromic acid, phosphorus,
ethylene oxide, phenol, metal salts

* Industrial solvents: coal tar solvents, petroleum, chlorinated
hydrocarbons, alcohol solvents, ethylene glycol ether, turpentine, ethyl
ether, acetone, carbon dioxide, DMSO, dioxane, styrene

* Plants: Euphorbiaceae (spurges, crotons, poinsettias, machineel tree).
Ranuculaceae (buttercup), Cruciferae (black mustard), Urticaceae
(nettles), Solanaceae (pepper, capsaicin), Opuntia (prickly pear)

* Others: fiberglass, wool, rough synthetic clothing, fire-retardant
fabrics, NCR paper

* Lead to chemical burns and necrosis, if concentrated.

DMSO, dimethyl sulfoxide.

Reproduced with permission from Wolff K, Johnson RA, Suurmond D.
Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology. 5th ed.
New York, NY: McGraw-Hill; 2001.
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TABLE 2-3 Top Ten Contact Allergens (North American
Contact Dermatitis Group) and Other Common Contact

Allergens

ALLERGEN

PRINCIPAL SOURCES OF
CONTACT

Nickel sulfate

Neomycin sulfate
Balsam of Peru
Fragrance mix
Thimerosal

Sodium gold thiosulfate
Formaldehyde
Quaternium-15

Cobalt chloride

Bacitracin

Methyldibromoglutaronitrile,
phenoxyethanol

Carba mix

Ethyleneurea melamine-
formaldehyde resin

Thiuram

p-Phenylene diamine

Parahydroxybenzoic acid ester
Propylene glycol

Procaine, benzocaine
Sulfonamides

Turpentine

Mercury salts

Chromates

Cinnamic aldehyde

Metals, metals in clothing, jewelry,
catalyzing agents

Usually contained in creams, ointments

Topical medications

Fragrances, cosmetics

Antiseptics

Medication

Disinfectant, curing agents, plastics

Disinfectant

Cement, galvanization, industrial oils,
cooling agents, eyeshades

Ointments, powder

Preservatives, cosmetics

Rubber, latex
Textile additives

Rubber

Black or dark dyes of textiles,
printer’s ink

Conserving agent in foodstuffs

Preservatives, cosmetics

Local anesthetics

Medication

Solvents, shoe polish, printer’s ink

Disinfectant, impregnation

Cement, antioxidants, industrial oils,
matches, leather

Fragrance, perfume

Reproduced with permission from Wolff K, Johnson RA, Suurmond D.
Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology. 5th ed.
New York, NY: McGraw-Hill; 2001.
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There is also bulbous, greasy hyperplasia of the soft
tissue of the nose (rhinophyma).

Inflammatory acne can be confused with this condi-
tion, however acne is associated with comedone for-
mation, which is not seen in rosacea.

Duration: Prolonged course with multiple recurrences.
Treatment usually includes topical metronidazole
with or without oral antibiotics (usually erythromy-
cin or tetracycline) (Fig. 2-31).

* Herpes simplex

Characterized by small vesicles that appear in clus-
ters with a surrounding small rim of erythema. Rain
drops on roses is the classic description.

Herpes simplex lesions arise at the site of primary inoc-
ulation, generally on the lips or in the genital region.
A primary genital herpes outbreak is usually severe and
may be associated with systemic symptoms such as
fever. High-dose oral acyclovir, 200 mg orally five
times daily (or 800 mg three times daily); Valacyclovir,
1000 mg twice daily; or famciclovir, 250 mg three times
daily for 7 to 10 days hastens recovery and reduces the
severity of symptoms. Treatment of the primary out-
break has no affect on the rate of recurrent outbreaks.

* Herpes zoster and varicella (Fig. 2-32)

Characterized by small vesicles generally appearing
in clusters with a small rim of erythema surrounding
the lesions. Rain drops on roses is the classic appear-
ance of the vesicular rash. Herpes zoster occurs in a
dermatomal distribution, but a few lesion may arise
outside the primary dermatomal area. Pain in the dis-
tribution may precede the appearance of the vesicles.
Varicella primary outbreak (chickenpox) is associ-
ated with fever and pruritic lesions that appear in
different stages over the first 1 to 5 days of the out-
break. Examination early in the course shows newly

TABLE 2-4 Differences Between Irritant and Allergic Contact Dermatitis”

[RRITANT CONTACT DERMATITIS

ALLERGIC CONTACT DERMATITIS

Symptoms

Lesions

Margination and site

Evolution

Causative agents

Incidence

Acute Stinging, smarting = itching

Chronic Itching/pain

Acute Erythema = vesicle = erosion = crust =
scaling

Chronic Papules, plaques, fissures, scaling, crusts

Acute Sharp, strictly confined to site of exposure

Chronic I1l-defined

Acute Rapid (few hours after exposure)

Chronic Months to years of repeated exposure

Dependent on concentration of agent and
state of skin barrier; occurs only above

threshold level

May occur in practically everyone

Itching = pain

Itching/pain

Erythema = papules = vesicles = erosions =
crust = scaling

Papules, plaques, scaling, crusts

Sharp, confined to site of exposure but
spreading in the periphery; usually tiny
papules; may become generalized

Tll-defined, spreads

Not so rapid (12 to 72 h after exposure)

Months or longer; exacerbation after every
reexposure

Relatively independent of amount applied,
usually very low concentrations sufficient
but depends on degree of sensitization

Occurs only in the sensitized

* Differences are printed in bold. N )
Reproduced with permission from Wolff K, Johnson RA, Suurmond D. Fitzpatrick’s Color Atlas and Synopsis of Clinical Dermatology. 5th ed.

New York, NY: McGraw-Hill; 2001.
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FIG. 2-31 Acne rosacea. Reproduced with permission from
Bondi EE, Jegasothy BV, Lazarus GS, eds. Dermatology:
Diagnosis & Treatment. New York, NY: McGraw-Hill; 1991.

erupting vesicles with older lesions that are crusting
and healing. The rash begins centrally and then
migrates to involve the extremities.

° Treatment of varicella with Acyclovir (800 mg by
mouth five times daily for 5 to 7 days) is not rec-
ommended but should be considered in adolescents
or adults with severe disease.

© Post-exposure immunization against varicella with
live attenuated varicella vaccine is effective if given
within 72 hours of exposure.

o Early (<72 hours after appearance) antiviral treatment
may reduce the severity and duration of postherpetic
neuralgia. Acyclovir, 800 mg five times daily for 7 days,
is the recommended treatment. Alternative choices
include 7 days of treatment with famciclovir, 500 mg
three times daily, or valacyclovir, 1 g three times daily.

* Seborrheic dermatitis (Figs. 2-33 and 2-34)

o Seborrheic dermatitis is characterized by greasy
scales with underlying erythematous patches or
plaques located in the eyebrows, eyelids, glabella,
nasolabial folds, and scalp; it can also involve the

FIG. 2-32 Herpes vesicles in a patient with shingles in a der-
matomal distribution the chest wall. Photo by Timothy Rice.

FIG. 2-33 Seborrheic dermatitis. Reproduced with permission
from Bondi EE, Jegasothy BV, Lazarus GS, eds. Dermatology:
Diagnosis & Treatment. New York, NY: McGraw-Hill; 1991.

Greasy scales
with overlying
erythematous
patches or plaques

Seborrheic dermatitis

FIG. 2-34 Seborrheic dermatitis distribution front view.
Graphic by Timothy Rice.
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chest, axilla, groin, submammary folds, and gluteal
cleft. This condition may be secondary to an inflam-
matory reaction to the yeast M. furfur.

© Treatment with a combination of a low-potency topical
steroid and a topical antifungal agent is generally
effective. Ketoconazole cream or ciclopirox cream
coupled with shampoos containing coal tar and/or sal-
icylic acid to treat the scalp and beard areas is effective.
Severe involvement of the scalp may respond to high-
potency topical steroids (betamethasone or fluocinon-
ide) but these agents should be applied cautiously
because they may cause atrophic scaring of the face
and are associated with severe flairs when withdrawn.
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3 NUTRITION
Nora L. Porter and H. Douglas Walden

BASIC NUTRIENTS AND NUTRITIONAL
REQUIREMENTS

e Calories/Energy: Basal energy requirements vary
with gender, body size, and activity level. Proteins and
carbohydrates provide 4 cal/g, fats provide 9 cal/g,
and alcohol provides approximately 7 cal/g.

© Requirement: A sedentary adult needs approximately
30 cal/kg of body weight to maintain their weight.
Adults who are moderately active need 35 cal/kg, and
up to 40 cal/kg are needed for more active individu-
als. The energy requirement for males are somewhat
higher than those for females, but substantial varia-
tion exists rendering it difficult to make precise
estimates.

Protein: Dietary protein provides essential and nonessen-
tial amino acids required for the synthesis of endogenous
proteins. Nine of the twenty-one amino acids are essen-
tial (cannot be synthesized endogenously) and must be
consumed in the diet. Not all protein sources provide all
nine essential amino acids. Meat protein is considered to
have the highest biologic value in this regard. Although
plant and grain proteins do not contain all the essential
amino acids, diets rich in plants and grains are associated
with a lower risk of cardiovascular disease than those
heavy in animal protein sources.

° Requirement: A healthy adult diet should derive
about 10% to 15% of calories from protein or
approximately 0.8 grams of protein per kilogram of
body weight.

Carbohydrates: Carbohydrates are usually classified
as either simple carbohydrates which include the mono-
saccharides (glucose, fructose, and galactose) and dis-
accharides (sucrose, maltose, and lactose) or complex
carbohydrates comprised of polysaccharides (starch
and glycogen) and fiber. Whole foods are often higher
in complex carbohydrates than processed foods and
are preferred as carbohydrate sources.

© Requirement: A healthy adult diet should be com-
prised of approximately 55% to 65% of calories as
carbohydrates, preferably as complex carbohydrates
derived from fresh fruit, vegetables, legumes, and
whole grains.

Fat: Dietary fats serve important roles as components

of cell membranes and substrates for steroid hormone

synthesis. In addition, dietary fat insures absorption of
the fat-soluble vitamins and serves as an abundant
energy reserve in adipose tissue. Diets enriched with
saturated fat increase the risk of atherosclerotic dis-
ease and certain types of cancer (colon, prostate and
breast). Trans-saturated fats are associated with an
increased risk of atherosclerosis, probably related to
their affects on LDL-cholesterol and high-density
lipoprotein—cholesterol. Monounsaturated and polyun-
saturated fatty acids may be protective from athero-
sclerosis and are preferable to saturated fat.
Consumption of diets enriched with omega-3 fatty
acids have been associated with a significant reduc-
tion in thromboembolic stroke and heart disease. The
omega-3 class of fatty acids possess unique biological
properties including an antithrombotic effect, anti-
inflammatory effects and triglyceride lowering effect.
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© Requirement: A healthy adult diet should contain no
more than 30% of calories as fats and less than 7% to
10% of calories as saturated fat. Monounsaturated
fats and omega-3 fatty acids may be beneficial. The
American Heart Association recommends consump-
tion of omega-3 fatty acids (as fish oil) in patients at
risk for coronary artery disease. Trans-saturated fats
should be avoided.

¢ Fiber: Dietary fiber is a subset of indigestible carbo-
hydrates found only in plants. It is present in highest
quantities in whole grains, vegetables, fruits, and nuts.
Fiber is generally classified as insoluble fiber (the
fiber that increases water content of the stool and
improves bowel motility) and soluble fiber (the fiber
that provides the sensation of fullness and slows car-
bohydrate digestion). Soluble fiber effectively lowers
serum glucose and cholesterol levels. In addition,
high-fiber diets may be effective in lowering the risk
of colon cancer, and possibly lowering all-cause mor-
tality. High-fiber diets are commonly used in patients
with diverticulosis, hemorrhoids, irritable bowel syn-
drome, and constipation.

° Requirement: Experts recommend consumption of
approximately 30 g of dietary fiber each day.

e Water: Water requirements vary depending on age
and the presence of water-depleting states such as fever,
diarrhea, vomiting, excessive sweating, renal disease,
and extreme environmental conditions. Elderly patients
are particularly prone to dehydration because of the
frequent presence of a defect in thirst sensation and
consumption of medications that promote water loss
eg, diuretics.

° Requirement: In the basal state, most individuals
require at least 1 mL of water per kcal of energy
expended. An increased intake is needed when
excessive losses occur.

NUTRITIONAL AND DIETARY
ASSESSMENT

 Patients with a variety of medical conditions often
have nutritional deficiencies that go unrecognized. A
complete nutritional assessment requires historical
information, physical examination, and measurement
of laboratory markers. A dietary history is a key com-
ponent of a thorough nutritional assessment. A 24-hour
dietary recall or a 3 to 5 day food diary provides valu-
able information about a patient’s eating patterns and
nutrient consumption.

* Nutritional assessment should also focus on risk fac-
tors that alter nutritional status. For example, past and
current medical conditions, surgeries, medication use,
alcohol and drug use, a history of recent weight loss
or appetite change, functional impairment resulting in

difficulty feeding, chewing or swallowing, symptoms
of depression, or gastrointestinal symptoms of nausea,
vomiting, or diarrhea may all engender risk of nutri-
tional deficiencies. Hospitalized patients may be sub-
jected to starvation because of their underlying
medical condition or because testing and procedures
require fasting. Information about patients’ food pref-
erences and any personal or cultural dietary restric-
tions may highlight an important risk factor in the
development of nutritional disorders, and can prove
invaluable in individualizing nutritional education.

Socioeconomic factors such as poverty and homeless-

ness limit access to nutritious foods.

e The physical examination should focus on the
skin, hair, nails, mucous membranes, muscle mass
and adiposity, looking for evidence of malnutri-
tion or obesity. Weight and height should be meas-
ured on all patients, and body mass index should be
calculated:

Body mass index (BMI) = weight (kg)/height (m)?
BMI = weight (Ibs)/height (in)? X 703

e Desirable BMI is 18.5 to 25. BMI, less than 18.5 is
considered underweight. A BMI of 25 to 30 is consid-
ered overweight, and greater than 30 is considered
obese. Specialized measurements such as percent
body fat and skin fold thickness may prove useful in
some patients.

 The laboratory assessment of nutritional status should
include a complete blood count with differential (Ilym-
phocyte count), albumin, prealbumin, and transferrin.
In patients at risk for deficiencies of specific micronu-
trients, appropriate blood levels should be measured.
Malnourished patients are frequently deficient in
magnesium, zinc, and vitamin A.

NUTRITIONAL SUPPORT

 Nutritional support via the gastrointestinal tract (enteral
nutrition) or by vein (parenteral nutrition) is available
for individuals unable to consume adequate calories by
mouth and who are at risk of malnutrition and its com-
plications. It need not be used simply because an indi-
vidual is unable to eat but should be considered for use
when the potential benefits of improving nutritional
status outweigh the risks of therapy.

* The enteral route for nutrition is preferred if the gas-
trointestinal tract is functional. It is generally safer,
cheaper, and more physiologic than parenteral feeding.
Use of parenteral nutritional support without any
enteral nutrition is probably only indicated for selected
individuals with advanced bowel or pancreatic disease.
Enteral and parenteral nutrition can be provided in
both hospital settings and at home.
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e Use of oral liquid nutritional support supplements and

medications to stimulate appetite (megestrol) are rea-

sonable alternatives to enteral or parenteral nutrition in

some situations. Importantly, there is little credible evi-

dence that provision of nutritional support through

enteral or parenteral routes improves outcomes for

many disease states.

Evaluation by a nutritionist skilled in nutritional sup-

port aids in the design of a nutritional support regi-

men. The regimen should be tailored to the individual

needs of the patient (eg, kidney disease, diabetes,

chronic obstructive pulmonary disease [COPD])

© Enteral nutrition: Enteral nutritional support is
usually provided by small flexible tubes passed
intranasally into either the stomach or jejunum.
Feeding tubes can also be surgically placed directly
into the jejunum for individuals likely to require
enteral nutrition for a prolonged period. Feeding
through a tube in the stomach permits bolus feeding
but increases the risk of aspiration, particularly in
individuals with an impaired ability to protect their
own airway. Tubes placed into the duodenum have
been found to offer no greater protection against
aspiration than those in the stomach. Tubes located
in the jejunum protect against aspiration, but bolus
feeding cannot be used (feeding by continuous drip
infusion must be used). A variety of feeding formu-
las are available for use and are best selected with
the aid of a skilled nutritionist.

© Complications of enteral nutrition include aspiration,
displacement of the feeding tube, wound infection
for surgically placed tubes, and diarrhea. Individuals
at highest risk for aspiration are those on ventilator
support as well as those with delayed gastric empty-
ing, altered mental status, or neurologic dysfunction.
Endotracheal and tracheotomy cuffs do not provide
adequate protection from aspiration.

© Parenteral nutrition: Parenteral nutritional support
can be provided by way of either a peripheral
venous or a central venous route. Primarily, periph-
eral vein use is appropriate as a short-term bridge to
enteral feeding in individuals with temporary dys-
function of the gastrointestinal tract. Lipids, dex-
trose, and amino acids can all be provided through
the peripheral route; however, the parenteral provi-
sion of adequate carbohydrate calories usually
requires use of a central vein where rapid equilibra-
tion of the concentrated glucose solutions can take
place. For longer-term and more complete nutri-
tional replacement, the central venous route is
preferable. Catheters can be peripherally inserted
into a central vein. Obtaining consultation from a
nutritionist experienced in parenteral nutrition is impor-
tant and ensures that the patient receives adequate

water and appropriate calories from protein, carbo-
hydrate, and fat sources as well as all of the neces-
sary vitamins and minerals.

© Complications of parenteral nutrition include
mechanical problems with the catheter (placement
complications and thrombosis), catheter infection
(usually with Staphylococcus epidermidis or
Staphylococcus aureus), and metabolic issues (hyper-
glycemia, electrolyte abnormalities, and cholestasis).
The complications can be substantial, occur with
greater frequency in patients most dependent on
nutritional support and can lead to death. These com-
plications must be kept in mind as the initial decision
for nutritional supplementation is being considered.

VITAMINS AND MINERALS

e Most vitamin and mineral deficiencies (with the
exception of vitamin D deficiency) are rare in devel-
oped countries. A deficiency of one vitamin or min-
eral should promote a search for other deficiencies.
These nutritional deficiencies are most common in
individuals with alcoholism, with malabsorption syn-
dromes, or on parenteral nutrition. Vitamin D defi-
ciency is though to exist in 40%—-50% of individuals
and has been linked to cancer and cardiac disease. A
summary of the sources, possible manifestations of
deficiency, and toxicity of vitamins and selected miner-
als is provided in Table 3—1, Table 3-2, and Table 3-3.
The current recommended daily allowance (RDA) for
each vitamin and mineral is being revised.
Recommended intakes may vary based on gender and
age and are often increased in pregnancy and for
nursing mothers. Complete information on current
US recommendations for intake can be located at
www.nal.usda.gov.

NUTRITIONAL NEEDS IN SPECIFIC
STATES

e Many chronic medical problems can adversely affect
nutritional status and nutritional requirements.
Patients with any chronic medical condition should
receive an appropriate nutritional assessment and
receive dietary education.

ALCOHOLSM

 Patients with alcohol abuse and dependence are at
risk for a number of nutritional disorders, including
obesity, binge eating, eating disorders, and malnutri-
tion. Dietary intake may be inadequate during binge
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TABLE 3-1 Water-Soluble Vitamins

MANIFESTATIONS OF

VITAMIN SOURCES DEFICIENCY TOXICITY
Thiamine (B,) Yeast, legumes, pork, Beriberi: High-output congestive None
cereals, rice heart failure, Wernicke-
Korsakoff syndrome,
neuropathy
Riboflavin (B,) Fruits, vegetables, meats, Pharyngitis, stomatitis, anemia, None

Niacin (B,)

Pantothenic acid (B,)

Pyridoxine (By)

Cobalamin (B,)

Biotin

Folic acid

Ascorbic acid (C)

fish, eggs
Fruits, vegetables, meats,
cereals

Egg yolk, liver, kidney,
broccoli, milk

Meats, whole grains,
vegetables, nuts

Meat, poultry, fish, dairy
products

Liver, egg yolk, soybean,
yeast

Fruits, vegetables,
legumes, grains
Fruits and vegetables

dermatitis
Pellagra: dermatitis, diarrhea,
dementia

Distal paresthesias

Stomatitis, glossitis, irritability,
depression

Megaloblastic anemia, neuropathy,
dementia

Anorexia, nausea, myalgias,
mental status changes,
paresthesias

Megaloblastic anemia, neural
tube defects

Scurvy: Impaired collagen
synthesis (perifollicular
hemorrhages, petechiae,
purpura, bleeding gums,
hemarthroses, impaired
wound healing)

Flushing, hepatic
toxicity (at
pharmacologic
doses)

None

Rare: Sensory
neuropathy,
dermatitis

None

None

None

Oxalate renal
stones

drinking; conversely, overeating may occur during peri-
ods of alcohol abstinence. Because alcohol may inter-
fere with vitamin absorption, and because many
alcoholics do not have otherwise healthy balanced diets,
they may develop deficiencies of vitamins A, C, D, E,
K, and the B vitamins. A daily multivitamin and folic
acid supplement are recommended for all patients with
alcoholism.

CARDIOVASCULAR DISEASE

A number of dietary modifications have been identified
which are effective in the prevention of coronary heart
disease. The substitution of unsaturated fats, especially

TABLE 3-2 Fat-Soluble Vitamins

polyunsaturated fats, for saturated and trans-saturated
fats appears to be more effective than lowering the total
fat in the diet. Increased consumption of fruits, vegeta-
bles, nuts, whole grains, and omega-3 fatty acids from
fish oil or plant sources all confer a protective benefit.

DIABETES MELLITUS

¢ Prevention: The Diabetes Prevention Program (DPP)
studied the effect of intensive lifestyle modifications in
patients at high risk for the development of diabetes.
The DPP diet was low in fat and restricted in calories to
promote weight loss. Combined with physical activity,
this diet was more effective than placebo or metformin

VITAMIN

SOURCES

MANIFESTATIONS OF
DEFICIENCY

TOXICITY

Retinoic Acid (A)

Calciferol (D)
Tocopherol (E)

K

Liver, kidney, egg yolk,
butter, pigmented
vegetables

Fortified milk, fatty
fish, eggs
Vegetables

Green leaty vegetables,
intestinal bacteria

Night blindness, complete
blindness, xerophthalmia,
dermatitis, immune dysfunction

Rickets, osteomalacia
Neuromuscular disorders,

hemolysis
Impaired coagulation

Dry skin, nausea,
headache, fatigue,
hypercalcemia,
increased intracranial
pressure

Hypercalcemia

Can increase vitamin K
requirements

Interference with
anticoagulant therapy
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TABLE 3-3 Minerals
MANIFESTATIONS OF
MINERAL  SOURCES DEFICIENCY TOXICITY
Calcium Fortified dairy products Increased risk for osteoporosis Milk-alkali syndrome,
nephrolithiasis
Iron Meat, chick peas, spinach, Anemia Secondary hemochromatosis
figs, apricots
Selenium Meat, egg yolks, poultry, Cardiomyopathy, impaired cell-mediated Hair loss, nail changes,
shellfish, tomatoes immunity, increased cancer incidence neuropathy
and mortality
Chromium Whole grains, legumes, Impaired glucose tolerance, lipid No toxicity from dietary
peanuts, meats abnormalities sources
Magnesium  Legumes, nuts, whole grains,  Cardiac dysrhythmias, neuromuscular Diarrhea, abdominal cramps,
green vegetables symptoms, hypocalcemia neurologic changes
Todine Fortified salt Goiter, hypothyroidism, impaired Goiter and hypothyroidism,
mental function, delayed physical hyperthyroidism
development
Zinc Red meat, shellfish, whole Impaired growth and maturation, immune  Rare: Abdominal pain,
grain cereals deficiency, sexual dysfunction, skin diarrhea, nausea, vomiting
lesions
Copper Legumes, meats, nuts Rare: anemia, neutropenia Nausea, vomiting, abdominal

pain, hepatic necrosis

in preventing the development of diabetes: Risk was
reduced 58% in the lifestyle intervention arm compared
to a 31% risk reduction in the metformin arm.
Medical nutrition therapy: All patients with diabetes
should receive individualized dietary education. The
American Diabetes Association has identified a
number of goals in the dietary management of patients
with diabetes. These include consumption of a healthy,
balanced diet; caloric intake to achieve and maintain
ideal body weight; management of coexisting risk fac-
tors for cardiovascular disease; and glycemic control.
Because the amount and type of carbohydrates con-
sumed affect glycemic control, monitoring carbohy-
drates by either carbohydrate counting or use of dietary
exchanges is essential for patients with diabetes.
Carbohydrates should comprise 45% to 65% of total
calories. The use of foods with a low glycemic index
may improve glycemic control. Recommended sources
of carbohydrates are fruits, vegetables, whole grains,
and low-fat dairy products. Sucrose should be counted
in the total carbohydrate intake for the day and should
be used only in the context of an otherwise healthy, bal-
anced diet. Total carbohydrate requirements depend on
weight, physical activity, whether or not weight loss is
a goal, and concurrent medication use. Distribution
of carbohydrates throughout the day depends on
medication, physical activity, and patient preferences.
Fat should comprise 25% to 35% of the total calo-
ries, with saturated fat contributing less than 7% of
total caloric intake, and consumption of trans-
saturated fat should be minimized. Restriction of pro-
tein to (0.8 g/kg), may slow the progression of
nephropathy in patients with nephrotic range protein-
uria, however recent meta-analysis suggests that this

common practice is of marginal benefit. Recommen-
dations for fiber intake for diabetic patients are the
same as those for the general population.

DYSLIPIDEMIAS

* Modification of the type of fat consumed has a more
favorable affect on serum lipid profiles than simple
reduction in total dietary fat. The National Cholesterol
Education Program recommends 25% to 35% of total
calories from fat, with up to 10% from polyunsaturated
fat, up to 20% from monounsaturated fat, and less than
7% from saturated fat. Cholesterol intake should be
less than 200 mg/d. Consumption of trans-saturated fat
should be minimized. Between 50% and 60% of calo-
ries should be derived from carbohydrates; recom-
mended sources include whole grains, fruits, and
vegetables. Between 20 and 30 g/d of fiber are recom-
mended. The remaining calories, approximately 15%,
should come from protein. Total calories should be
adjusted to achieve or maintain ideal body weight.

FOOD ALLERGY AND INTOLERANCE

 Adbverse reactions to food are common, but only a small
percentage of reactions are true food allergies. Food
allergy should be suspected when there is a history of an
allergic or allergic-like reaction temporally associated
with a specific food product, in the absence of anatomic,
functional, metabolic, or infectious etiology. Clinical fea-
tures may include acute severe gastrointestinal symp-
toms, pruritus, urticaria, angioedema, rhinoconjunctivitis,
bronchospasm, eosinophilic esophagitis or gastritis,
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enteropathy, malabsorption, or anaphylaxis. Food allergy
is most common in children younger than age 3 but may
occur at any age. The most common foods causing sig-
nificant food allergy in adults are peanuts, tree nuts, fish,
and shellfish. No further testing is indicated following
anaphylactic reactions to ingestion of a suspected food.
For other reactions, the diagnosis may be confirmed if
symptoms resolve with elimination of the food and symp-
toms recur after an oral challenge. Percutaneous skin test-
ing or serum tests for specific immunoglobulin E are
helpful in excluding the diagnosis. Treatment requires
elimination of the causal food from the diet.

e The most common food intolerance in the general pop-
ulation is lactose intolerance, which becomes more
prevalent with increasing age. Patients develop charac-
teristic symptoms, including abdominal pain, bloating,
flatulence, diarrhea, and vomiting after the ingestion of
lactose-containing foods. The lactose tolerance test or
lactose breath hydrogen test can be used to confirm the
diagnosis. Avoidance of lactose-containing foods
results in resolution of symptoms. Commercially avail-
able lactase enzyme replacements and milk that has
been pretreated with lactase are alternatives for patients
who wish to continue to consume dairy products.
Calcium supplementation may be needed in patients
who restrict their consumption of dairy products.

GASTROINTESTINAL DISORDERS

* Gastrointestinal disorders may result in impaired
absorption of essential nutrients, necessitating nutri-
tional support or micronutrient supplementation.
Conditions that cause fat malabsorption are associated
with deficiencies in the fat soluble vitamins A, D, E,
and K. Patients with celiac disease, gastrectomy, or
short-bowel syndrome may also develop deficiencies
of vitamin D, iron, and folic acid. Electrolyte abnor-
malities such as hypocalcemia, hypomagnesemia,
hypokalemia, and hypophosphatemia may also be seen
in such patients. Nutritional deficiencies usually
resolve when specific therapy for the underlying cause
of the malabsorption is initiated (such as pancreatic
enzyme supplementation for pancreatic insufficiency
or a gluten-free diet for celiac disease). For conditions
without specific therapy, monitoring of nutrients and
electrolytes and appropriate supplementation are
essential.

GOUT

e Obesity and weight gain are risk factors for gout,
whereas weight loss reduces the risk of gout. Adjusting
caloric intake to achieve and maintain ideal body weight

is one approach to decreasing the risk of recurrent gout.
The traditional purine-restricted diet may be difficult
for patients to follow. A diet with increased protein and
complex carbohydrates as well as decreased refined car-
bohydrates and saturated fat can produce a more sub-
stantial reduction in serum urate concentration and may
be beneficial. The source of protein may also have an
effect on the recurrence of gout. The risk of developing
gout increases with increased consumption of meat and
fish but decreases with consumption of low-fat dairy
products. Increased consumption of organ meats, beer,
and distilled spirits may also influence the recurrence of
gout, and reduction in dietary intake of these may be
helpful.

HYPERTENSION

* One of the most important dietary modifications in
the prevention and treatment of hypertension is
adjusting caloric intake to achieve and maintain ideal
body weight. In addition, specific dietary strategies
have been shown to be effective. Several observa-
tional studies have documented a lower incidence of
hypertension in people following a vegetarian diet,
although it is unclear if other lifestyle factors may
also play a role in lowering blood pressure. In the
Dietary Approaches to Stop Hypertension (DASH)
trial, a diet high in fruits, vegetables, and low-fat
dairy products produced small but significant reduc-
tions in blood pressure compared to a control diet.
The DASH diet also included whole grains, poultry,
fish, and nuts and restricted red meat, fats, and
sugars. The OmniHeart study compared the effect of
three different diets low in saturated fat and choles-
terol and high in fruits, vegetables, and fiber: a high
(58%) carbohydrate diet, a high protein diet (with
about half the protein from plant sources), and a high
unsaturated fat diet (mostly monounsaturated fat). All
three diets had a beneficial effect on lowering blood
pressure.

Dietary intake of specific minerals also has an effect
on blood pressure. Sodium restriction (1.6 g/d) in con-
junction with the DASH diet resulted in additional
blood pressure—lowering benefits. Increased potassium
intake has also been associated with decreased blood
pressure. Although evidence is insufficient to deter-
mine the optimal levels of sodium and potassium
intake, expert recommendations suggest an upper limit
of 2.3 g/d of sodium and a recommended potassium
intake of 4.7 g/d (in patients with normal renal func-
tion). Moderation in alcohol intake to no more than
2 drinks per day for most men and no more than 1 drink
per day for most women is also an effective approach
to lower blood pressure.
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LIVER DISEASE

* Patients with liver disease are at increased risk of nutri-
tional deficiencies including protein-energy malnutri-
tion; zinc deficiency; and deficiencies of the fat-soluble
vitamins A, D, E, and K. Dietary assessment for intake
of these micronutrients as well as total caloric and pro-
tein intake is required. Although protein restriction has
a role in the management of acute hepatic encephalopa-
thy, it should not be chronically implemented because it
increases the risk for protein malnutrition. Because
patients with cirrhosis respond poorly to hypoglycemia,
their caloric intake should be divided into four to six
daily meals, including a late evening snack.

OSTEOPOROSIS

¢ Adequate calcium intake is necessary for osteoporosis
prevention and treatment. The recommended daily intake
of calcium is 1000 mg for men and premenopausal
women, and 1500 mg for postmenopausal women or
those with established osteoporosis. The maximum daily
intake is 2000 mg. Many people find it difficult to get
enough calcium from diet alone. A serving of dairy
(8 oz of milk or yogurt or 1 oz of hard cheese) has
approximately 300 mg of calcium. Calcium supplemen-
tation should be used in the form of calcium citrate or
calcium carbonate to achieve the recommended intake if
dietary calcium consumption is inadequate. Vitamin D is
also needed. The recommended daily intake is 400 TU
for young adults and 800 IU for the elderly or those with
malnutrition, intestinal malabsorption, or receiving long-
term anticonvulsant or glucocorticoid therapy.

RENAL DISEASE

e Chronic kidney disease: Patients with chronic kidney
disease are at increased risk for protein-energy malnutri-
tion, a strong predictor of poor clinical outcome. All
patients with chronic kidney disease should receive indi-
vidualized nutritional education and monitoring.
Nutritional status in these patients should be periodically
monitored by serial measurements of multiple biochemi-
cal and anthropometric markers of nutritional status,
including serum albumin (and prealbumin for patients on
maintenance hemodialysis), cholesterol, transferrin, cre-
atinine, edema-free body weight, assessment of dietary
intake, and a standardized subjective global assessment.
Energy requirements in patients with chronic kidney dis-
ease are similar to those of the general population,
approximately 35 kcal/kg/d (30-35 kcal/kg/d for
patients older than age 60 years). Low-protein diets
may retard the progression of renal failure and decrease
the risk of symptomatic uremia, hyperphosphatemia,

metabolic acidosis, and hyperkalemia. A diet provid-
ing 0.6 to 0.8 g protein/kg/d is adequate to maintain
nutritional status in most chronic kidney disease patients.
¢ Maintenance dialysis: The recommendations for
nutritional education and assessment of patients with
chronic kidney disease apply to those on dialysis as
well. Serial measurement of body weight should be
obtained postdialysis for hemodialysis patients, and
after drainage of dialysate in patients undergoing peri-
toneal dialysis. Serum bicarbonate should be measured
monthly, and maintained at or above 22 mmol/L.
Because dialysis removes some amino acids and pep-
tides as well as small amounts of protein and glucose,
protein requirements are higher for patients on mainte-
nance hemodialysis. A dietary protein intake of 1.2 to
1.3 g/kg/d is crucial and associated with a reduction in
hospitalization rates and overall mortality. Some dialy-
sis patients are unable to meet their increased protein
and energy requirements and may require nutritional
support. Water-soluble vitamin supplementation is also
recommended for chronic dialysis patients. Vitamin A
deficiency may develop, so vitamin A levels should be
monitored and supplementation initiated if necessary.
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4 PREVENTIVE MEDICINE
Robert M. Heaney and Nora L. Porter

INTRODUCTION
RATIONALE FOR PREVENTION

Death and disability statistics suggest that preventable
conditions are significant contributors to morbidity and
mortality. Analysis of underlying causes of death in the
population suggests that many of them could be pre-
vented by behavioral changes or simple medical
interventions.

Many preventive interventions have been demon-
strated to be cost-effective when applied universally or
to selected populations. A less tangible but still impor-
tant benefit of preventive healthcare is the improved
quality of life resulting from decreased morbidity.

DEFINITIONS
PREVENTION

Prevention is classified as primary, secondary, or terti-
ary. Primary prevention occurs before the onset of the
disease process, with the goal of preventing or delaying
development of the disease. Secondary prevention
occurs after the disease has started but before the onset
of symptoms, with the goal of preventing progression to
the symptomatic stage. Tertiary prevention occurs in an
already established disease process, to prevent progres-
sion or worsening and to minimize morbidity and dis-
ability from the disease process.

SCREENING

Screening is defined as the application of a test to detect a
potential disease or condition in a person who has no
known signs, symptoms, or test abnormalities. Most screen-
ing is secondary prevention, as it is designed to detect dis-
ease in the early, asymptomatic stage. Early detection of
patients requiring special intervention can minimize the
burden of the disease to both the individual and society.

PREVENTION PRACTICES

Practicing clinicians use a number of strategies to provide
preventive healthcare to their patients. As the number of
preventive interventions can be seemingly endless, a
rational approach for determining which patients will
benefit most from specific interventions is needed. The
clinician should use the patient’s medical history and
sociodemographic factors to stratify the patient’s risk for
the development of disease. The history should focus on
current and past medical problems; medications; diet;
physical activity; alcohol, tobacco, and other substance
use; sexual history; and family history. The physical
examination should include height and weight (with cal-
culation of the body mass index), and blood pressure. The
remainder of the examination can then be customized to
focus on the conditions that will be most likely to influ-
ence the health and well-being of the individual patient.
Appropriate education, screening, immunizations, and
medications can then be selected for the patient.

It is not always feasible for patients, especially those
with multiple medical problems, to schedule an addi-
tional provider visit to address their preventive health-
care needs. For many patients, incorporating preventive
components into visits for acute or chronic medical
problems can be the most effective way to ensure that
patients receive appropriate preventive services.

CRITERIA FOR SCREENING
RECOMMENDATIONS

Criteria for screening recommendations seek to ensure
clinical efficacy: that is more benefit results than the
harm to the patients for whom the screening tests are
performed.

* Importance of the screening target. The disease or the
condition sought by the screening intervention should
have prevalence or incidence or both that warrant the
screening. The attributable morbidity or mortality
should be significant.

Recommendations have been developed for extremely
common conditions with a high morbidity or mortality
such as coronary artery disease. They have also been
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developed for quite uncommon conditions such as tes-
ticular carcinoma. It is important to recognize that an
intervention which results in a small mortality reduction
due to a common condition which affects a relatively
large percentage of a population will have greater impact
than an intervention with dramatic mortality reduction in
condition that is extremely uncommon. For instance a
1% reduction in mortality in the condition that causes
100,000 deaths per year in North America could prevent
1,000 deaths; whereas an intervention that resulted in a
50% mortality reduction from a condition that causes 10
deaths in that same population per year would only pre-
vent 5 deaths.

* Effectiveness of a preventive intervention. Once found,
the screening target must be treatable. Although lung
cancer is far more common than testicular cancer until
recently there was a general recommendation for tes-
ticular cancer screening; but very limited indications
for lung cancer screening. Lung cancer was usually not
curable and a decrease in mortality when the lung
cancer is found by a screening test has not yet been
demonstrated. This may change as improved imaging
and treatment modalities become available.

Safety. Preventive interventions should be safe and they
should be comfortable enough that a reasonable compli-
ance rate with the recommendations can be expected.
Before the advent of improved conscious sedation and
more flexible endoscopes, it was difficult to convince
patients to comply with a second uncomfortable proce-
dure with a low but present perforation rate when
making recommendations for screening for colorectal
cancer.

Accuracy and Reliability. For screening intervention to
be effective the test itself should be reliable and accu-
rate. Tests should have acceptable sensitivities and
specificities. Sensitivity is the ability of the test to
detect the disease in all those patients that have the
condition being screened. Conversely specificity is the
ability of the test to find health (the absence of the dis-
ease in question).

Predictive Value. Sensitivity and specificity are proper-
ties of the test; not of the patient. Patients desire to
know whether or not they have the disease after the test
is performed. Predictive Value, either Positive or
Negative, allow clinicians to provide patients with an
indication of what a screening test result means for
their particular circumstances.

Even a test with good reliability, sensitivity, and speci-
ficity can perform relatively poorly. For instance, when
screening for a disease condition with a prevalence of 5%
in the population, using a test with excellent sensitivity and
specificity of 95%; the predictive value of a positive test
result is only 50%. On the other hand, the predictive value
of a negative test result in this population will be much

better at 99.7% (0.03% likelihood of missing the disease
condition at this screening episode because of a false neg-
ative test).

It is important to recognize that screening as a second-
ary preventive intervention has its greatest utility when
the likelihood that the patient has the target disease is rel-
atively high. This condition is often not met in routine
office practice. The positive predictive values of many
screening tests are less than 20% even in research or
referral settings. In many practice situations not only are
most patients who receive the screening test free of the
disease; but most of those with positive tests results are
also free of the disease. However, once a screening test is
positive; other diagnostics and therapeutics inevitably
occur at additional cost and additional risk to the patients.

For these reasons, sequential screening strategies using
safe tools as a first step either for general or selective
screening, thereby creating relatively higher risk groups
(ie, groups with positive stool hemoccults) before apply-
ing more expensive or potentially more dangerous screen-
ing tests may have some utility while realizing lower costs
and better safety profiles in the populations screened.

Recommendations for preventive medical care are
dynamic and depend on the diseases prevalent in the
communities served, the performance characteristics of
tests or interventions to be recommended, and the per-
formance characteristics of the treatments available to
the diseases once identified. Recommendations across
expert or specialty groups do not always agree; and
treating physicians should be familiar with of the evi-
dence that supports recommendations for primary, sec-
ondary, and tertiary preventive care.

CANCER SCREENING

The United States Preventive Services Task Force
(USPSTF) and numerous specialty organizations make
recommendations concerning cancer screening.
(Table 4-1). The USPSTF takes an evidence-based
approach to the development of clinical practice guide-
lines, with a focus on conditions with a significant
burden to society and potentially effective preventive
services available. The USPSTF emphasizes population
health, while other organizations’ recommendations may
be more focused on a single disease or condition. This
results in some variation in screening recommendations
made by different organizations.

PREVENTION OF LUNG CANCER AND LUNG
CANCER RELATED MORBIDITY AND MORTALTY

Lung cancer continues to be the leading cause of cancer
death for both men and women in the United States. As
such it would expected to be a target for aggressive
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TABLE 4-1 Recommendations for Cancer Screening in Patients at Average Risk?®
USPSTF
SCREENING RECOMMENDATIONS POTENTIAL RISKS/
CANCER RISK FACTORS MODALTY FOR SCREENING COMPLICATIONS COMMENTS
Breast Age; family history; first Mammography Every 1-2 years for women age Discomfort of examination; false =~ AMA, ACR, ACS, ACOG
childbirth older than 30 years 40 years and older (evidence is positive tests; radiation make same recommendation;
of age; previous breast biopsy best for women ages 50-69 years) exposure; possible CTFPHC, AAFP, ACPM
with atypical hyperplasia overdetection and overtreatment recommend beginning
of carcinoma in situ screening mammography at
age 50 years
Cervical Early onset of sexual activity, Cervical cytology At least every 3 years, beginning at  Discomfort of examination; need
multiple sexual partners, HIV screening with age 21 or within 3 years of onset for repeat examinations and
infection; tobacco smoking; Papanicolaou smear of sexual activity, whichever is further testing
atypia or CIN on cervical earliest
cytology screening
Colorectal Ulcerative colitis; adenomatous ~ Multiple options for All men and women age 50 years No evidence of superiority of
colon polyps; family history screening and older a single screening modality
of familial polyposis or
HNPCC
Fecal occult blood testing Annually, with or without flexible Noninvasive; proven mortality
OR sigmoidoscopy (if not having benefit; any positive test
colonoscopy) mandates colonoscopy
Flexible sigmoidoscopy Every 5 years (if not having Less burdensome bowel
OR colonoscopy) preparation and less risk of
perforation compared with
colonoscopy; does not visualize
entire colon
Double contrast barium Every 5-10 years (if not having Risk of perforation; less sensitive
enema colonoscopy or sigmoidoscopy) than endoscopic visualization;
OR limited to patients unable to
tolerate endoscopy or in whom
cecum cannot be visualized
endoscopically
Colonoscopy Every 10 years Burdensome bowel preparation;
risk of perforation; requires
conscious sedation
Prostate DRE, PSA USPSTF found insufficient False negatives; false positives; No evidence of benefit of

evidence to determine whether
benefits of PSA testing outweigh
harms; no evidence of benefit of
DRE

If screening is done is most likely
to be beneficial for men ages
50-79 years (beginning at age
45 years in high risk)

adverse effects of biopsies
and therapies necessitated
by positive test; unclear
benefit of early detection

DRE; USPSTF found
insufficient evidence to
determine whether benefits
outweigh harms; ACP, AUA,
AAFP, ACS, AMA
recommend discussing
potential benefits and
possible harms with the
patient; CTFPHC
recommends against routine
use of PSA
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Testicular cancer Monthly testicular self No recommendation
examination; clinician-
performed testicular
examination

Skin cancer Monthly mole self- No recommendation
examination; clinician-
performed examination

Ovarian cancer Bimanual pelvic No recommendation
examination; CA 125

Lung cancer No recommendation

AAFP, American Academy of Family Physicians; ACOG, American College of Obstetricians and Gynecologists; ACP, American College of Physicians; ACPM, American College of Preventive
Medicine; ACR, American College of Radiology; ACS, American Cancer Society; AMA, American Medical Association; AUA, American Urological Association; CA 125, cancer antigen (125); CIN,
cervical intraepithelial neoplasia; CTFPHC, Canadian Task Force on Preventive Health Care; DRE, digital rectal examination; HNPCC, hereditary nonpolyposis colon cancer; PSA, prostate-
specific antigen; USPSTF, United States Preventive Services Task Force.

“Patients at increased risk may require screening at younger age, increased frequency, or with different modalities.
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screening. However, lung cancer is a heterogeneous dis-
ease with variable presentations, and wide variations in
natural history.

For many decades now screening attempts combining
imaging and clinical criteria and laboratory diagnostic tests
such as sputum cytology have failed to reveal a significant
morbidity or mortality improvement in screened versus
unscreened populations. Most recently several authors and
groups which studied the use of low dose computerized
tomographic studies (LDCT) of the lung have found some-
what conflicting results. The International Early Action
Lung Cancer Program reported that low dose CT scan
screening resulted in an 88% ten year survival for patients
with stage 1 lung cancer. However, another large medical
center study assessed the effectiveness of CT scanning
found no decrease in advanced lung cancer cases or in lung
cancer deaths despite a large increase in the number of new
lung cancer cases and a ten-fold increase in lung cancer
resection. One of the central problems in any screening
methodology and subsequent diagnostic and treatment
protocols is the high false positive rate of a screening test,
particularly low dose CT. Comparison of studies is difficult
when the primary outcome measures vary. Case survival
will be strongly effected by early detection biases that have
no influence on population based mortality. Lead time
bias, length bias, and natural history bias have an impact on
all studies to date.

Formulation of screening policy continues to await
the rigorous assessment that will be provided by ongo-
ing randomized control trials such as the National Lung
Screening Trial and the NELSON Trial. Until data from
such trials is available, it is very likely that wide spread
adoption of costly screening interventions will cause
more harm to patients than good; and not improve the
health of populations.

The primary preventive strategy for lung cancer
remains the removal of risk factors and the prevention

of exposures known to be associated with lung cancer.
Of these, cigarette smoking (either passively or
actively) continues to be far and away the most impor-
tant risk factor. The US Preventive Services Task Force
has concluded that the evidence is insufficient to rec-
ommend for or against screening an asymptomatic
person for lung cancer with either low dose computer-
ized tomography, chest x-ray, sputum cytology, or a
combination of these methodologies.

SCREENING FOR OTHER DISEASES

Some diseases with high prevalence, significant asso-
ciated morbidity and/or mortality, and readily avail-
able interventions are targeted for universal
screening. Screening for other conditions should be
considered based on individual patients’ risk factors
(Table 4-2).

IMMUNIZATIONS

The Advisory Committee on Immunization Practices
(ACIP) is an expert panel that develops recommenda-
tions regarding indications, contraindications, schedules,
and dosages for the routine administration of vaccines
(Table 4-3). The overall goal of ACIP is to reduce the
incidence of vaccine-preventable diseases while increas-
ing the safe usage of vaccines.

Prior anaphylactic or neurologic reaction to a vaccine or
any of its components is an absolute contraindication to
future administration of that vaccine. Moderate or severe
acute illness is a relative contraindication to all vaccines;
however, the severity of the illness should be weighed
against the benefit of the vaccine and the risk that the
patient might not return for the vaccine after the illness
resolves.

TABLE 4-2 Screening Recommendations for Selected Diseases/Conditions in Patients at

Average Risk®
DISEASE/CONDITION SCREENING MODALTY  SCREENING RECOMMENDATIONS
Hypertension Blood pressure check At least every 2 years

Hypercholesterolemia Fasting lipid profile

Diabetes mellitus
Sexually transmitted diseases

Fasting glucose

Vision problems/glaucoma Eye examination
Hearing loss Audiometry
Thyroid disease TSH

Osteoporosis

Chlamydia, gonorrhea,
trichomonas, HIV

Bone mineral density

At least every 5 years beginning at 20 years
of age

Every 3 years beginning at 45 years of age

Both partners should be tested before
initiating sexual intercourse; periodic
testing for patients at high risk

Every 1-2 years

Every 10 years

Women: every 5 years beginning at 35 years
of age

‘Women 65 years of age

HIV, human immunodeficiency virus; TSH, thyroid-stimulating hormone.
“Patients at increased risk may require screening at younger age, increased frequency,

or with different modalities.
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TABLE 4-3 Recommendations for Vaccinations for Adult Patients

VACCINE VACCINE TYPE  IMMUNIZATION SCHEDULE INDICATIONS SIDE EFFECTS COMMENTS
Diphtheria/Tetanus ~ Toxoid Primary series of three then booster Universal Soreness, redness, swelling; Recommended for
every 10 years (5 years in the anaphylaxis; deep aching pain healthcare workers and
event of a tetanus-prone injury) and muscle wasting in upper others in contact with young
arm(s) beginning 2 days to 4 weeks children if at least 2 years
after immunization, lasting since diphtheria/tetanus
months (rare) booster.
Diphtheria/tetanus/  Toxoid/acellular Single dose for all adults as part Universal
acellular tetanus tetanus of primary series or as booster
Influenza Killed virus Annual before the onset of influenza Age older than 65 years; Soreness, redness, swelling, Contraindicated in patients
season (usually beginning in chronic cardiac, pulmonary, aches, fever; anaphylaxis; with egg allergy
September in the northern renal disease; DM; cirrhosis; Guillain-Barré syndrome
hemisphere) immunosuppression; (1-2 per million doses)
hemoglobinopathy;
healthcare workers;
residents of chronic care
facilities; children aged
6 months to 6 years;
women in the 2nd or 3rd
trimester of pregnancy
during influenza season
Pneumococcal 23-valent poly- One-time revaccination after 5 years Age older than 65 years; Redness, pain, fever, muscle

Hepatitis B

Hepatitis A

saccharide

Recombinant

Killed virus

for patients who receive the
vaccine for medical indications
or if the initial vaccine was
given younger than 65 years
of age

Series of three vaccines separated
by at least 2 months each

Two vaccines separated by at
least 6 months

chronic cardiac,
pulmonary, renal or
liver disease; functional
or anatomic asplenia;
DM; immunosuppression;
residents of chronic care
facilities; Alaskan Natives;
certain American Indians
Injection drug use; multiple
sexual partners; recent STD;
MSM; hemodialysis; clotting
factor recipients; chronic
liver disease; healthcare
workers; sexual contacts
of patients with hepatitis
B; individuals who are
institutionalized or in cor-
rectional facilities; trav-
elers to countries where
hepatitis B is endemic
Chronic liver disease;
clotting factor recipients;
travelers to developing
countries; injection drug
use; MSM;

aches; anaphylaxis (rare)

Soreness, fever; anaphylaxis

Soreness, headache, loss of
appetite, tiredness (starts
3-5 days after vaccination,
lasts 1-2 days); anaphylaxis
(very rare)

Safety during pregnancy
unknown; risk of contracting
disease should be weighted with
the potential risk of the vaccine
in pregnant women; may
be prudent to delay travel
until after delivery if possible

(Continued)
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TABLE 4-3 Recommendations for Vaccinations for Adult Patients (Continued)

VACCINE VACCINE TYPE IMMUNIZATION SCHEDULE INDICATIONS SIDE EFFECTS COMMENTS
Measles, mumps, Live attenuated virus Single dose; second dose separated Adults born after 1957; Fever, rash, Contraindicated in pregnancy;
rubella® by 6 months for those at high second dose for college lymphadenopathy, parotitis, patients who have received
risk of exposure students; healthcare pain/stiffness in joints, blood products or
workers; travelers to thrombocytopenia immunoglobulins in the
countries where measles preceding 11 months,
is endemic; individuals immunocompromised
with recent exposure or condition except HIV
in an area with a recent
outbreak
Varicella® Live attenuated virus Two vaccines separated by at Healthy adults with no Soreness, swelling, fever; Contraindicated in pregnancy,
least 1 month history of or serologic rash (extremely rarely patients who have received
evidence for prior infectious); pneumonia blood products or
varicella infection; (very rare) immunoglobulins within
especially those in the preceding 5 months,
institutions, colleges, immunocompromise
military base; women including HIV; caution
of child-bearing age; should be used in patients
healthcare workers using steroids
Meningococcal Quadrivalent purified Single vaccine Universal immunization Redness, pain, fever
capsular of adolescents, especially
polysaccharide college freshmen who
will be living in
dormitories; terminal
complement deficien-
cies; functional or anatomic
asplenia; travelers to
hyperendemic or
epidemic areas
HPV Recombinent Series of 3 vaccines Females 11-26 years of age Mild injection site reactions Serotypes 6, 11, 16, 18 that
quadrivalent cause 70% of cervical cance;
indicated in women with
prior HPV infection: does
not eliminate need for
routine cervical cancer
screening
Zoster High dose live- Single dose Adults over 60 Soreness, swelling, fever; Contraindicated in pregnancy,

attenuated varicella

rash (extremely rarely
infectious); pneumonia
(very rare)

patients who have received
blood products or
immunoglobulins within
the preceding 5 months,
immunocompromise
including HIV; caution
should be used in patients
using steroids

DM, diabetes mellitus; HI'V, human immunodeficiency virus; MSM, men who have sex with men; STD, sexually transmitted disease.
Special considerations for administration of live viruses: measles-mumps-rubella (MMR) and varicella vaccine can be given concurrently. If they are not given concurrently, they should be
separated by an interval of 4-6 weeks. Similarly, purified protein derivative (PPD) can be placed at the same time as administration of a live virus vaccine. If not done concurrently, they should be

separated by an interval of 4-6 weeks.
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HEALTH BEHAVIOR

IMPORTANCE OF BEHAVIORAL CHANGE
TO HEALTH AND ILLNESS

There is significant morbidity and mortality attributable
to lifestyle factors, with the increasing prevalence of
obesity and the metabolic syndrome contributing signif-
icantly to heart disease, cerebrovascular disease, and
diabetes. As such conditions become increasingly preva-
lent the importance of lifestyle modification in the pre-
vention and management of chronic diseases cannot be
overemphasized. Changes in health behavior can have
the biggest impact on the long-term health of individu-
als and the population as a whole.

A number of behaviors have been directly linked to
health outcomes. Dietary factors, tobacco use, excessive
alcohol use, drug use, physical inactivity, high-risk
sexual behaviors, and excessive sun exposure can all
have adverse health consequences. Conversely, adop-
tion of healthier dietary habits, smoking cessation, and
use of simple injury prevention interventions such as
seat belts and bicycle helmets can have significant
health benefits. There is good evidence that physician
counseling can motivate patients to make some behav-
ioral changes, including adopting a low cholesterol diet,
restricting sodium in the diet, exercising, losing weight,
and stopping smoking. Even a brief intervention has
been shown to decrease high-risk alcohol consumption.

A number of theoretical models that have been developed
for research in health behavior can have practical applica-
tion in the clinical setting. The Health Belief Model
focuses on the individual’s perception of four simple con-
structs: (1) the individual’s susceptibility to the condition
of interest, (2) the severity of the condition, (3) the benefit
of making the suggested behavioral change, and (4) poten-
tial barriers to making the change. Exploration of these
four factors can help the clinician respond to the patient’s
specific questions and concerns more effectively. Another
commonly used model, the stages of change, holds that all
behavior change occurs in a series of predictable steps,
from precontemplation (no thought of making a change)
through contemplation, preparation, action, and mainte-
nance. By assessing a patient’s stage of change, the clini-
cian can provide appropriate counseling to help the
individual move to the next stage.

Often, factors beyond the patients’ control will have a
significant effect on their health. Access to and affordability
of nutritious food and appropriate exercise facilities often
determine whether patients are able to take advantage of
advice about diet and exercise, whereas violence in the
home and the community, availability of firearms, and
the presence of environmental pollutants can all
adversely affect patients’ health. Physicians need to be

aware of the constraints of a patient’s environment in
making recommendations for healthy behavioral
change, and need to work with the individual patient to
develop strategies appropriate to the patient’s circum-
stances. Physicians can also be effective advocates for
community change and effective health policy.

HEALTHY PEOPLE 2010

Every 10 years, the United States Department of Health
and Human Services establishes a set of disease preven-
tion and health promotion objectives for the nation to
achieve over the next decade. The goals of Healthy
People 2010 are to increase quality and years of healthy
life and to eliminate health disparities. The underlying
premise of Healthy People 2010 is that the health of the
individual is closely linked to the health of the larger
community. Accordingly, a wide variety of focus areas
have been selected to address individual and community
health needs while promoting broad participation by
diverse groups, communities, and government organiza-
tions. In addition to specific diseases and conditions,
these focus areas encompass preventive services such as
immunizations, health behaviors such as physical activity
and tobacco use, and healthcare delivery system issues
such as access to quality health services, health com-
munication, and public health infrastructure. Healthy
People 2010 adopts a systematic approach to health
improvement that requires identification of individual and
environmental determinants of health in each focus area
and evaluation of health status by monitoring leading
health indicators.
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5 PERIOPERATIVE MEDICINE
H. Douglas Walden

Complications of surgical procedures, including myocar-
dial infarction, congestive heart failure, pneumonia, res-
piratory failure, venous thromboembolism, and delirium,
occur in approximately 1 million US patients each year.
Surgical complications will likely increase in future years
as the population continues to age and surgery is per-
formed on patients with multiple comorbidities. There
are significant long-term consequences to perioperative
complications, including increased mortality and loss of
function, most prevalent in elderly patients.

ROLE OF THE CONSULTANT

The perioperative medical consultant has three primary
goals:

1. Evaluate and identify medical conditions to pro-

vide an accurate assessment of surgical risk.

2. Formalize recommendations with the surgical

team to minimize the patient’s perioperative risk.

3. Assist in the comanagement of chronic medical ill-

nesses of the surgical patient.

The preoperative medical consultant can never “clear”
a patient for surgery. Surgical risks exist regardless of
the procedure or the condition of the patient. A risk
assessment can be provided, but should be carefully
constructed to avoid suggesting that the procedure is
without risk.

Important factors that have been shown to improve
compliance with consultant recommendations include
each of the following:

1. Provide recommendations within 24 hours of the

request.

2. Limit the number of recommendations to five or

fewer, if possible.

3. Clearly identify the crucial/critical recommendations.

4. Make specific and relevant recommendations.

5. Be specific with drug dosages, routes, frequency,

and duration.

6. Follow up frequently.

7. Discuss recommendations verbally with the request-

ing physician or team.

Goldman highlighted the role of a medical consultant
in his Ten Commandments for Effective Consultation.
These ten principles appropriately underscore areas of
emphasis needed to provide effective consultation.

1. Determine the question.
2. Establish urgency.
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Look for yourself.

Be as brief as appropriate.
Be specific and concise.
Provide contingency plans.
Honor the turf.

Teach with tact.

Talk is cheap and effective.
Follow up.
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ANESTHESIA FACTS

Peripheral vasodilatation is a common effect of both
general and spinal/epidural anesthetics. All inhaled
anesthetics also cause depressed cardiac contractility
and diastolic dysfunction. Hypotension, usually tran-
sient, is often seen with each method. Many inhaled
agents may cause bradycardia and atrioventricular con-
duction abnormalities.

A decreased tidal volume is commonly seen with both
general and spinal/epidural agents and is associated with
atelectasis.

The need for invasive hemodynamic monitoring
during surgery is controversial, but evidence suggests
that it does not lower surgical risk when used routinely.
However, its use in selected patients (heart failure) may
prove beneficial.

American Society of Anesthesiologists (ASA) Classification

CLASS DESCRIPTION

I A normal healthy patient

1T A patient with mild systemic disease

I A patient with systemic disease that is not
incapacitating

v A patient with an incapacitating systemic disease that
is a constant threat to life

\Y A moribund patient who is not expected to survive for

24 hours with or without operation.

Although the anesthesia team will often document the
surgical patient’s ASA class, it is of limited use to the
medical consultant as many surgical patients fall into
categories II and III and will require additional meas-
ures to optimally determine perioperative risk.

Decisions about the choice and route of anesthesia are
best left to the anesthesiologist as little evidence sug-
gests that one agent or route is preferable to another in
order to minimize surgical risk.

PREOPERATIVE EVALUATION
HISTORY AND PHYSICAL EXAMINATION

Obtaining a full medical history and performing a careful
physical examination are the most important aspects of

preoperative evaluation. They may be the only evaluation

tools needed in healthy individuals 50 years of age and

under, as the operative risk in this patient group is very low.

e Special emphasis should be placed on assessing car-
diopulmonary symptoms as well as the patient’s func-
tional status and exercise tolerance. Individuals with a
poor functional status may require further evaluation
to exclude unrecognized disease. Recall that one
metabolic equivalent (MET) is an individual’s basal
oxygen consumption at rest in a sitting position. Four
METS is roughly equivalent to walking two blocks on
level ground or carrying two bags of groceries up one
flight of stairs. Individuals able to generate exercise
that exceeds more than four METS in intensity have a
lower risk of complications. The absence of car-
diopulmonary symptoms in individuals unable to per-
form activities above four METS is not reliable for
assessing perioperative risk. These individuals may
require additional studies to assess their risk.

e Effort should also be directed toward identifying
symptoms of a bleeding disorder (prior excessive sur-
gical blood loss, hemarthroses, unprovoked epistaxis,
or unprovoked bruising) that may increase transfusion
requirements or require repeat procedures for uncon-
trollable bleeding. A careful and full medication
history is important. Many agents that can affect
hemostasis are available without a prescription
(aspirin, nonsteroidal anti-inflammatory drugs
[NSAIDS], and various herbal preparations) and may
not be reported by the patient unless they are ques-
tioned specifically about them. Ginseng, garlic, and
ginkgo biloba affect platelet function and all herbal
products should be discontinued approximately one
week prior to surgery. Some consultants also request
that patients discontinue vitamin E prior to surgery
due to its effects on hemostasis.

MEDICATION MANAGEMENT

All unnecessary medications should be discontinued
prior to surgery. Most medications used for chronic
medical conditions (hypertension, hypothyroidism,
ischemic heart disease, etc) can be continued until the
day of surgery and taken with a sip of water on the day
of the procedure. Transdermal or intravenous therapy of
some agents may be needed if the individual cannot take
medications orally. Statins may have favorable effects
perioperatively and should be continued throughout the
perioperative course.

* Aspirin and clopidogrel are irreversible inhibitors of
platelet cyclooxygenase and should be discontinued at
least one week prior to surgery if the procedure poses
a risk for catastrophic bleeding (central nervous
system [CNS] procedures). Despite the possibility of
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increased surgical blood loss, aspirin need not be dis-
continued routinely. In peripheral vascular surgery
and coronary artery bypass procedures, the benefits of
antiplatelet therapy appear to outweigh the possible
adverse effects and, therefore aspirin should be con-
tinued. Nonsteroidal anti-inflammatory agents inhibit
vasodilatory prostaglandins and pose a risk to postop-
erative renal function. They are best discontinued 1 to
3 days prior to the procedure.

* Perioperative care for patients requiring warfarin ther-
apy due to a history of thromboembolism, atrial fib-
rillation, or mechanical heart valves can be
challenging. For patients undergoing a procedure with
a low risk of bleeding (cataract extraction and various
dermatological, dental, and gastrointestinal proce-
dures), warfarin can often be continued through
the perioperative period without interruption.
Discontinuation of warfarin 4 to 5 days before the
procedure coupled with bridging anticoagulation ther-
apy using low molecular weight heparin is advisable
for patients with an intermediate or high risk for
thromboembolism. If anticoagulation with warfarin
must be reversed due to bleeding complications or
emergent surgery then fresh frozen plasma and/or
vitamin K given orally or intravenously is useful.
Subcutaneous vitamin K should not be used due to
erratic absorption from subcutaneous tissue.

* B-Blockers, clonidine, and benzodiazepines are best
continued throughout the perioperative period due to
adverse effects of abrupt withdrawal. Administration
of these agents through an alternate route (transder-
mal or intravenous) should be considered if the patient
cannot take medications orally.

e The following medications are often held the day
prior to surgery based on studies suggesting possible
adverse effects in the perioperative period: metformin,
diuretics, lipid-lowering agents (other than statins),
oral hypoglycemics, and theophylline. Continuation
of angiotensin-converting enzyme (ACE) inhibitors
and angiotensin II receptor blockers probably pose
little risk perioperatively but should be discontinued
in patients with volume depletion or hypotension.

 Up to one-third of all surgical patients are taking herbal
products. All herbal medications are best stopped prior
to surgery. Those thought to have adverse effects in the
perioperative period are ginseng, garlic, gingko biloba,
echinacea, ephedra, kava, St. John’s wort, and valerian.

LABORATORY TESTING

There is little evidence that extensive laboratory testing or
imaging studies predict surgical risk or lower complica-
tion rates in healthy patients 50 years of age and younger.

e Selective rather than routine testing is recommended.
Most laboratory tests are not helpful unless ordered to
evaluate a specific sign, symptom, or suspected diag-
nosis. Unnecessary laboratory tests add to the cost of
healthcare and often require additional studies to
evaluate false positive results. Evaluation of false pos-
itive test results can delay the planned surgical proce-
dure and thus increase risk from the underlying
process requiring surgical intervention.

e Tests performed within approximately 6 months of a
planned procedure appear to be acceptable if there has
been no change in the clinical condition of the patient.

e A chemistry profile may be helpful in healthy patients
over age 50 and in patients with diabetes or hyperten-
sion or those on diuretics to identify renal disease and
electrolyte abnormalities that can be associated with
an increased surgical risk.

e Liver function tests should be evaluated in patients with
a history of alcohol use. Serum albumin should be ana-
lyzed based on its association with pulmonary risk.

e Electrocardiography may be performed on patients
older than 50 to detect latent cardiac abnormalities,
but the results rarely alter the recommendations.

* Blood counts, urinalysis, coagulation profiles, chest x-
rays, and pulmonary function tests should be obtained
when signs, symptoms, or history of chronic illness
dictate; they offer little benefit when obtained routinely.

CARDIAC RISK ASSESSMENT

The revised cardiac risk index (RCRI) is the best car-
diac risk evaluation tool available. It is simple, current,
validated, and accurately predicts risk. The six independ-
ent predictors of postoperative cardiac complications
include:

1. Intrathoracic, intraperitoneal, or infrainguinal vas-
cular surgery
History of ischemic heart disease
History of congestive heart failure
Diabetes mellitus requiring treatment with insulin
Serum creatinine >2 mg/dL
. History of cerebrovascular disease

Each RCRI predictor receives equal weight. The risk
of major cardiac complications (myocardial infarction,
pulmonary edema, ventricular fibrillation, cardiac
arrest, and complete heart block) varies based on the
number of predictors present

RO NS

RISK OF MAJOR CARDIAC COMPLICATIONS
BASED ON THE RCRI

None 0.4%
One 0.9%
Two 7.0%
Three or more 11%
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Older cardiac risk evaluation tools including those of
Goldman (1977), Detsky (1986), and the American
College of Physicians (1997) do not reflect current sur-
gical risk and should no longer be used in clinical prac-
tice. The 2007 American College of Cardiology/
American Heart Association (ACC/AHA) guidelines on
perioperative evaluation for noncardiac surgery provide
additional useful recommendations.

Selected patients with severe aortic stenosis, active car-
diac ischemia, or decompensated congestive heart failure
are also at increased risk. Individuals with asymptomatic
aortic stenosis usually tolerate surgical procedures well.

Individuals who are candidates for stress testing, car-
diac catheterization, or revascularization regardless of
the planned surgery (those with unstable angina, limit-
ing angina, recent myocardial infarction, or previous
abnormal cardiac studies) should have the procedures
performed prior to planned noncardiac surgery.

If functional status or exercise tolerance cannot be
evaluated a negative noninvasive stress test is predictive
of a low risk of major cardiac complications.

Use of a dobutamine echocardiogram or a dipyridamole-
radionuclide study may be helpful in assessing cardiac risk
if an individual is unable to exercise.

CARDIAC RISK REDUCTION

B-Blocker therapy appears to lower cardiac risk in the
perioperative period, especially in high-risk patients.
This effect appears to be due to a reduction in perioper-
ative ischemia and a reduction in myocardial infarction
and death.

The ideal agent, dose, route, and timing/duration of
therapy remain unclear. Beginning therapy as soon as
possible is reasonable and allows time to monitor treat-
ment. The heart rate should be lowered to 55 to 65 beats
per minute; the heart rate achieved in the clinical trials
demonstrating benefit. Some 3-blockers may be superior
to others for this purpose. For example, some evidence
suggests that longer-acting agents (atenolol) may be asso-
ciated with better outcomes than shorter-acting agents
(metoprolol).

One retrospective cohort study suggests that indi-
viduals with an RCRI of 3 or more benefited from 3-
blocker therapy whereas those with scores of 0, 1, or
2 failed to benefit or may have been harmed by treat-
ment. Thus, higher-risk patients may obtain a greater
benefit from perioperative 3-blockade than low-risk
individuals.

The ACC/AHA 2006 guideline update on periopera-
tive B-blocker therapy offered these recommendations
for use in the absence of contraindications:

1. B-Blockers should be continued in patients under-

going surgery who are receiving (3-blockers to treat

angina, symptomatic arrhythmias, or hypertension,
and to patients undergoing vascular surgery at high
cardiac risk with established ischemia on preoper-
ative testing.

2. B-Blockers are probably recommended for patients
undergoing vascular surgery in whom preoperative
assessment identifies coronary heart disease or
high cardiac risk as defined by the presence of
multiple clinical risk factors.

3. B-Blockers are probably recommended for patients
who are undergoing intermediate or high-risk pro-
cedures and in whom preoperative assessment
identifies coronary heart disease or high cardiac
risk (as defined by the presence of multiple clinical
risk factors).

4. B-Blockers may be considered for patients who are
undergoing intermediate or high-risk procedures,
including vascular surgery, in whom preoperative
assessment identifies intermediate cardiac risk as
defined by the presence of a single clinical risk factor
or for patients undergoing vascular surgery with low
cardiac risk who are not currently on 3-blockers.

Clonidine, an a,-agonist, is an alternative to 3-blockers
for cardiac protection. Studies have demonstrated a sig-
nificant reduction in mortality and incidence of myocar-
dial infarction with preoperative clonidine as compared
to placebo. It can be administered as either the oral or
transdermal preparation.

Perioperative statin therapy has been demonstrated to
decrease postoperative complications in vascular sur-
gery patients without evidence of increased toxicity in
the perioperative period.

Many patients who receive perioperative [3-blockers
and/or statin therapy are candidates for long-term use and
should be continued on these agents at the time of discharge.

Coronary artery revascularization before elective vas-
cular surgery among patients with stable cardiac symp-
toms does not significantly alter outcome and is not
recommended purely as a prophylactic measure. In addi-
tion, recent studies have demonstrated an increased risk
of cardiac complications and death in patients undergo-
ing surgery within 6 to 8 weeks of receiving intracoro-
nary stents. This may be due to discontinuation of
antiplatelet therapy prematurely. Ideally, surgery should
be delayed for at least 8 weeks after stent placement.

PULMONARY RISK ASSESSMENT

Pulmonary complications (atelectasis, pneumonia, res-
piratory failure, and exacerbation of underlying chronic
lung disease) are as common as cardiac complications
after noncardiac surgery and contribute significantly to
morbidity, mortality, and length of hospital stay.
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RISK FACTORS FOR PULIMONARY
COMPLCATIONS

Significant patient-related risk factors for postoperative
pulmonary complications include the following:
Chronic obstructive pulmonary disease (COPD)
. Age older than 60
. ASA class II or greater
. Functional dependency
. Congestive heart failure
. Impaired sensorium
. Abnormal findings on chest examination
. Alcohol use
. Weight loss

10. Serum albumin <3.5 g/dL

Obesity and asthma have not been found to be associ-
ated with an increased risk of pulmonary complications.

Procedure-related pulmonary risk factors include the
following:

1. General anesthesia

2. Surgery greater than 3 hours duration

3. Surgery of the abdomen, thorax, brain, head and

neck, vascular, and aortic sites

4. Emergency procedures

Laboratory and imaging evaluation preoperatively need
not be extensive. There is little evidence that spirometry
adds to clinical assessment for prediction of pulmonary
risk, with the exception of lung resection procedures and
determining candidacy for coronary artery bypass. There
appears to be no clear spirometric threshold below which
surgical risk is unacceptable. Chest radiographs rarely
provide information that could not be predicted by history
and physical examination; they rarely influence preopera-
tive management. Chest films should be limited to those
patients with known cardiopulmonary disease; those older
than 50 years of age; and those undergoing upper abdom-
inal, thoracic, or abdominal aortic aneurysm surgery.

Serum albumin (<3.5 g/dL) is the primary laboratory
study that predicts pulmonary risk and should be obtained
in patients at risk for hypoalbuminemia and those with
additional pulmonary risk factors.
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STRATEGIES TO REDUCE POSTOPERATIVE
PUIMONARY COMPLICATIONS

Smoking cessation interventions—Smoking cessation is
a reasonable recommendation for patients undergoing
surgical procedures. Surprisingly however, there is little
evidence that smoking cessation within 8 weeks of sur-
gery actually lessens the pulmonary complication rate.
In fact, some studies suggest a slightly higher rate of
pulmonary complications in individuals who quit
shortly before the procedure. These findings highlight
the need for all physicians to regularly assess the

smoking habits of their patients and to recommend ces-
sation of smoking regardless of the setting.

Lung expansion modalities—Any modality of lung
expansion (incentive spirometry, chest physical therapy,
postural drainage, percussion and vibration, suctioning
and ambulation, intermittent positive pressure breathing,
or continuous positive airway pressure) appears superior
to no lung expansion modality at all in patients undergo-
ing abdominal procedures. No modality has been proven
superior to another and there appears to be no additive
effect of multiple techniques. Therefore, use of incentive
spirometry is reasonable for those able to perform it and
nasal continuous positive airway pressure is an alterna-
tive for those unable to perform incentive spirometry.

Perioperative care—Although malnutrition (and
hypoalbuminemia) increases the risk of pulmonary
complications there is no evidence that nutritional sup-
plementation (either enteral or parenteral) reduces the
complication rate. Pulmonary artery catheter use also
does not appear to lower pulmonary complication rates.
Evidence does suggest that selective use of nasogastric
tubes (only used in patients with postoperative nausea
and vomiting, inability to tolerate oral intake, or symp-
tomatic abdominal distension) after surgery signifi-
cantly lowers the risk of pneumonia and atelectasis.

SELECTED PERIOPERATIVE PROBLEMS
HYPERTENSION

Blood pressures less than 180 mm Hg systolic and less
than 110 mm Hg diastolic have not been associated with
increased perioperative complications. Hypertension
preoperatively, however, is associated with lability of
blood pressure intraoperatively. For elective procedures
it is reasonable to employ measures to control blood
pressure before surgery.

Postoperative hypertension is often due to pain, anxi-
ety, or interruption of previous chronic drug therapy.
Attention to these factors is often all that is required.
Use of parenteral antihypertensives is rarely needed and
can be associated with undesirable hypotension.

FEVER

Fever is very common after surgery and not specific for
infection in the postoperative setting. In the first 48 hours
postoperatively, fever is due to infection in less than 10%
of cases. Release of cytokines, particularly interleukin
6 (IL-6), is thought to mediate fever in the early postoper-
ative setting. Atelectasis has been considered to be a cause
of early postoperative fever, but there is no evidence to
support this, and this perception should be abandoned.
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A careful history and physical examination with spe-
cial attention to new symptoms suggestive of infection
(cough or diarrhea, for example), current medications,
history of blood product administration, vascular
catheter sites, vital signs, skin, cardiac, and pulmonary
examinations are critical. If there are no findings sug-
gestive of infection, routine cultures of blood and urine
and chest x-ray have a low yield in the first 48 hours
postoperatively and need not be obtained.

Fever developing on or after the fifth postoperative
day is due to infection in approximately 90% of cases.
The most common causes of infection in this time interval
are

1. Urinary tract infection (especially if a urinary

catheter has been used)

2. Surgical site infection

3. Pneumonia (especially if COPD) is present or

mechanical ventilation is needed)

4. Intravenous catheter-related infection

5. Clostridium difficile associated diarrhea

Noninfectious causes of fever that should be consid-
ered include venous thromboembolic disease, drug fever,
acute adrenal insufficiency, transfusion reactions, gout
or pseudogout, malignant hyperthermia, drug/alcohol
withdrawal (especially in trauma or emergency sur-
gery), and serotonin syndrome.

CONFUSION

Factors associated with development of postoperative
delirium include preoperative alcohol abuse; poor cogni-
tive function; poor physical function status; age older than
70 years; marked abnormalities of serum sodium, potas-
sium, or glucose; and aortic or noncardiac thoracic surgery.

Interventions most helpful in preventing postoperative
delirium include early discontinuation of urinary catheters;
maintaining normal bowel function; minimizing the use of
benzodiazepines, antihistamines, and anticholinergics; and
maintaining the hematocrit at or above 30%.

One double-blind placebo-controlled trial demon-
strated that administration of haloperidol (0.5 mg three
times per day until the third postoperative day) to hip sur-
gery patients older than 70 years of age with intermediate
to high risk of postoperative delirium decreased the dura-
tion and the length of hospital stay for individuals who
actually developed delirium. Haloperidol, however, did
not decrease the incidence of delirium in these patients.

RENAL INSUFFICIENCY

Approximately 50% of patients who develop acute renal
failure following general, vascular, or cardiac surgery
die. Others recover partial function but are at risk for

gradual progression to chronic kidney disease and
may eventually need some form of renal replacement
therapy.

Maintenance of adequate intravascular volume and
renal perfusion are keys to prevention of renal compli-
cations. Use of dopamine, mannitol, or furosemide has
not been effective in preserving renal function. High
dose diuretics must be used judiciously 