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It has been over 20 years since the first reports on fatigue began to
demonstrate the extraordinary prevalence and impact of this symptom on
multiple sclerosis (MS) patients. In the past two decades, our knowledge
of MS-related fatigue and its consequences has improved dramatically.
Studies in the area of MS-related fatigue have revealed several theories
about its pathophysiologic basis, including alterations in immune and
endocrine system activity, neuronal damage, hypofunctionality of certain
areas of the brain, and psychological factors such as mood disorders and
poor coping skills. Ample research studies have been published that sup-
port the contribution of the various biologic and psychologic factors
underlying fatigue. However, it is unlikely that any one of these factors,
standing alone, is the sole cause of fatigue in any individual. It is far more
likely that there is a complex set of interactions among these factors, with
each contributing in some manner to the onset of fatigue and its severity.

The goals of this book are: 1) to discuss the definitions of fatigue and
illustrate its high frequency in MS; 2) to familiarize the MS care provider
with the tools available to diagnose MS fatigue; and finally 3) to bring
together the knowledge that has been generated about the treatment of
fatigue. Along with the recognition of the impact of MS-related fatigue,
there has been progress in different pharmacologic and nonpharmacolog-
ic approaches to treatment. The book also reveals several areas in which
continued research is needed.

It is my hope that the reader of this book takes away the message
that fatigue is a condition for which interventions are possible. Neither the
patient nor the physician should feel resigned to its inevitability. Various
therapies, support systems, and treatment of underlying affective disor-
ders can be beneficial for fatigue and thereby favorably influence quality

of life.
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Introduction

The word “fatigue” does not lend itself easily to interpretation. Ask
healthcare providers form various specialties to define fatigue, and you
will likely come up with a wide range of terms, including muscle tired-
ness, exhaustion, sleepiness, weakness, depression, languor, and any num-
ber of others. The phenomenon of “fatigue” cannot be described with
complete accuracy in all cases, and appreciation of fatigue’s importance or
role in illness can vary with one’s background.

Compounding the study and understanding of fatigue is that physi-
cians usually rely solely on the patient’s report of symptoms to make a
diagnosis. Fatigue is almost always a subjective experience. Therefore,
physicians may have various definitions in their own minds, any or none
of which may mesh with the patient’s own definition. Patients’ self-per-
ceptions of fatigue may be complicated to a great extent by confounding
factors that are common among multiple sclerosis (MS) patients, including
pain, depression, loss of cognitive skills, and “learned helplessness.”

The identification of fatigue as a distinct clinical entity requires both
art and science, and most of all a willingness and ability to listen carefully
to patients and their families. Obtaining a comprehensive history requires
a full understanding of the circumstances in which fatigue occurs (physi-
cal, cognitive, and psychosocial), and demands consideration of a large
number of disorders, including anxiety, depression, excessive daytime
sleepiness, pain, and spasticity, all of which may mimic or contribute to
fatigue.

This is a challenge to the most experienced practitioner, but it is a
challenge that must be undertaken with the MS patient because of the
extraordinarily high frequency and severity of fatigue in MS. While rec-
ognized for many decades as a core feature of MS, many reports from the
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1980s! and since have noted that fatigue occurs in 78% or more of MS
patients and that it limits activity more than any other MS symptom.
Fatigue has emerged as perhaps the single most frequent and often most
disabling symptom of the disease.™

Fatigue can have a major impact on functioning and activities of
daily living, quality of life, employment, and psychological well-being.
The effects are not limited to the patient: The individual’s family can suf-
fer as well. Thus, each time the patient presents with new-onset fatigue
or an increase in pre-existing fatigue, the physician must delve deeply into
the patient’s medication use (prescription, over-the-counter, and illicit),
diet, exercise programs, activities of daily living, disease history, family
history, psychiatric history, psychosocial support network, and the possi-
bility of other disorders that may be causing fatigue to tease out the
potential reasons for this symptom.

Unfortunately, all too often, the approach to the fatigue workup
does not nearly approach this level of comprehensiveness. In fact, quite
the opposite is usually true. Fatigue is often given little attention by physi-
cians. This has been amply demonstrated not only in MS, but in other dis-
eases. In one study of over 1,300 cancer patients, although 58% reported
being “somewhat fatigued” or “very much fatigued,” only 52% of those
with fatigue ever reported it to their hospital physician, and only 14% had
received treatment or advice about managing this symptom.®

While immune modulation, inflammation, demyelination, axonal
transection, and brain hypometabolism all appear to play important roles
in fatigue, other physical factors are strongly related to fatigue symptoms,
including pain and deconditioning, as well as psychologic factors such as
depression. Identifying fatigue clearly depends on what questions are
asked, and what diagnostic criteria are used. It is often necessary to assess
patients for the presence or absence of potential overlapping or con-
founding symptoms.

This book is intended to be a practical guide to physicians and other
health care providers interested in better understanding MS-associated
fatigue. The topics cover the impact of fatigue on the individual with MS,
the potential etiologies underlying MS-related fatigue, workup and diag-
nosis, and pharmacologic and nonpharmacologic management strategies.
More than many other symptom physicians treat, the problem of
fatigue—and indeed, therapeutic efforts for the MS patient in general—is
a team effort, requiring the expertise of the nursing staff, physical, occu-
pational, and psychotherapists, social work providers, nutritionists, and
the patient’s family and friends. The goal of this book is to provide infor-
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mation that is valuable to the many different health care providers
involved in the care of the individual with MS.
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What Is Multiple Sclerosis-
Related Fatigue?

A 51-year-old man with relapsing-remitting multiple sclerosis (MS) pre-
sented to the MS center with symptoms of severe fatigue, leg pain, and hip
pain. He has been on immunomodulator therapy for 5 years. His symptoms
had been continuing without remission for 1 month. He was employed as an
executive in a construction firm. Although he was still working, he was
beginning to consider going on disability.

His neurologic examination showed increased tone in his right leg and
additional weakness of the iliopsoas (hip flexors) and hamstring muscles on
that side. A magnetic resonance imaging (VRI) scan showed no new lesions
in the spinal cord or brain, and urinalysis and urine culture were negative for
infection or bacterial growth. The patient’s pain improved with the addition
of physical therapy and an antispasticity agent taken at bedtime. He repori-
ed a major improvement in pain and some improvement in fatigue, but was
still dissatisfied with how tired he felt in the early afternoon.

The neurologist was pleased with the overall improvement in the patient’s
response to physical therapy and failed to make recommendations for man-
aging the fatigue. The patient in turn reported his concerns to the nurse. He
explained how fatigue was negatively impacting his career, and how his
employer was critical of the patient’s slowness in getting things done. He also
expressed his concern that both his physician and his boss thought his fatigue
was “laziness,” and that “no one understood his MS.”

As the above case shows, fatigue can be a difficult concept to com-
municate from both the provider’s and the patient’s standpoint.
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Because “fatigue” is a common lay term, there can be a wide variation
in the way that patients understand it, as well as in the way they under-
stand related terms such as depression, weakness, deconditioning,
tiredness, pain, and motivation. As diagnosing fatigue relies heavily on
patient self-reporting, providers’ recognition of fatigue can be limited
by patients’ inability to describe their symptoms accurately. At the
same time, providers’ own poor understanding of fatigue can contribute
to a failure to diagnose fatigue. Providers are generally not trained to
diagnose or even look for fatigue, and they usually underestimate its
importance.

Because the word “fatigue” is laden with ambiguity, when patients
come to physicians with complaints of fatigue, it is essential for physi-
cians to determine accurately what patients mean by this complaint. It is
equally important for providers to recognize when fatigue is present in
cases where patients do not specifically complain of the symptom. Fatigue
as a symptom incorporates a number of different concepts that have been
applied and studied in a range of contexts.!™ Some of the more common
associations with the word fatigue include:

e  Physical tiredness;

J Mental tiredness;

e Lack of motivation;

e Difficulty concentrating;

e Inability to complete tasks;

e Feelings of depression;

e Feelings of anxiety;

e Failure to feel refreshed after sleep;
o Overall muscle weakness;

e Weakness in certain muscle groups;
e Poor performance at home or work;
e  Performance that fails to meet prior expectations;
e Pain or physical discomfort; and

e Sleep difficulties.

One of the most challenging issues in defining fatigue is that there
are few, if any, objective criteria that can aid physicians in observing
fatigue for themselves. Other than certain cases of muscle weakness,
which can be quantified through neuromuscular testing,® the definition of
fatigue relies heavily on the patient’s experience and the information that
he or she can provide. Therefore, providers must always be respectful of
patients’ descriptions of their fatigue.
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Insufficient work has been performed in the area of defining fatigue.
This is a little disappointing and is also surprising, given both the perva-
siveness of fatigue in the MS population and its effects on daily function-
ing. Multiple sclerosis-related fatigue has been shown to be both highly
prevalent and long lasting. More than 40% of 85 MS patients in one study
reported feeling fatigued on every day of the month (Figure 1).”

Defining MS-Related Fatigue

A variety of investigations have ascribed different definitions to MS-relat-
ed fatigue, including a feeling of tiredness that is out of proportion to the
level of exertion, a feeling of weakness, the lack of capacity to generate
sufficient muscle force,'? or the lack of ability to sustain mental perform-
ance.? In 1998, the Multiple Sclerosis Council for Clinical Practice
Guidelines published a consensus definition of fatigue. The Council,
which was composed of a wide variety of MS providers, including neu-
rologists, psychologists, rehabilitation therapists, and MS nurses, defined
fatigue as:

A subjective lack of physical and/or mental energy that is perceived by the
individual or caregiver to intetfere with usual and desired activities.’?
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The Council cited a number of advantages in this definition of
fatigue, including the fact that it is a generalized definition that is easily
understandable by MS patients as well as providers. Observing that the
severity of fatigue may wax or wane depending on circumstances (e.g.,
physical exertion, the presence of infection, or hot weather), the Council
separated chronic fatigue from acute fatigue. Under the Council’s defini-
tion, chronic persistent fatigue was defined as:

*  Fatigue that is present for any amount of time on 50% of the days for more
than 6 weeks.
e Fatigue that limits functional activities or quality of life.

Acute fatigue was defined as:

e New or a significant increase in feelings of fatigue in the previous 6 weeks.
e Fatigue that limits functional activities or quality of life.

In addition to distinguishing between acute and chronic fatigue,
providers should distinguish between fatigue that results from other MS
symptoms (e.g., poor sleep, pain) and fatigue that is primarily due to the
MS itself. Not infrequently, fatigue has multiple causes in the same indi-
vidual. Strong lines of evidence suggest that fatigue is a primary disor-
der, directly related to the underlying pathophysiologic processes of MS
itself, including immune dysregulation, inflammation, neuronal dys-
function, and demyelination. Factors that support the concept of fatigue
as an inherent component of MS include: 1) the marked association
between MS fatigue and heat; 2) the fact that fatigue may precede dis-
ease relapses or be a prominent symptom within a relapse; and 3) the
observation that fatigue may be the first presenting symptom of MS.1?
When fatigue occurs secondary to other MS-related factors, frequent cul-
prits are deconditioning, pain, poor sleep, and agents used to treat other
symptoms of MS (e.g., muscle relaxants, anticonvulsants, and interferon
betas).

It is also important for the provider to distinguish between “normal”
and “abnormal” fatigue. Everyone feels fatigued at some point, and the
problem is not necessarily related to MS. As many as 23% of the general
population have experienced persistent fatigue at some point.!! It is likely
that fatigue appears along a continuum, in much the same way that blood
pressure does, with some patients experiencing low levels of fatigue,
some extremely high levels, and the remainder feeling “normal” levels
(Figure 2).1? The challenge to providers, therefore, is to determine not only
when fatigue is present, but when it is pathologic. It has been suggested
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FIGURE 2 Dimensions of fatigue in a population-based sample.
Source: Pawlikowska T et al. Br Med J. 1994,308:763-766.12

that fatigue in normal individuals can be distinguished from MS-related
fatigue based on the fact that MS-related fatigue:

o Worsens with heat;

e  Prevents sustained physical activity;
e Interferes with physical functioning;
e Interferes with role performance;

e Emerges easily;

e Causes frequent problems; and

e Interferes with meeting one’s responsibilities.!”

Epidemiology and Impact of Fatigue
in the MS Population

A variety of surveys and clinical studies have shown that fatigue is a major
symptom, and highly prevalent in a number of disorders, including chron-
ic fatigue syndrome, systemic lupus erythematosus, epilepsy, Parkinson’s
disease, and cancer. Much of what we have learned about fatigue over the
past 2 decades, however, is attributable to work in the field of MS.13
Fatigue in MS was not readily recognized or discussed before the early
1980s. In 1984, a seminal study on MS symptoms in 656 MS patients
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showed that fatigue was the single most commonly reported symptom,
cited by 78% of patients.!* The prevalence of fatigue was higher than
“typical” MS symptoms such as difficulty in balance, tremor, gait distur-
bances, weakness, tingling/numbness, and bowel/bladder difficulties
(Table 1).* The finding at this time was relatively novel; as based on the
prior literature, the researchers did not expect fatigue to be a frequent
symptom. Twenty-two percent of the patients reported that fatigue
caused them to reduce their level of physical activity, 14% said it required
them to have more rest, and 10% said that it forced them to quit work.!

Since that time, a number of studies have confirmed and expanded
on the epidemiology of fatigue in the MS population and its potential
associations with demographic characteristics, disease subtype, level of
disability, emotional status, and other symptoms of MS. Fatigue has con-
sistently been ranked among the most prevalent and disabling MS symp-
toms. In a 1997 United Kingdom MS Society survey of 233 persons with
MS, 86% of patients reported symptoms of fatigue, more than balance
problems (73%), muscle weakness (69%), and bladder/bowel problems

TABLE 1 Symptoms Reported by a Sample of 656 MS Patients

No ADL Producing ADL

Symptom Difficulty (%) Difficulty (%)
Fatigue 22 56
Balance problems 24 50
Weakness/paralysis 18 45
Numbness/tingling/other sensory 39 24

disturbance
Bladder problems 25 34
Increased muscle tension (spasticity) 23 26
Bowel problems 19 20
Difficulty remembering 21 16
Depression 18 18
Pain 15 21
Laugh or cry easily (emotional lability) 24 8
Double or blurred vision, partial or 14 16

complete blindness
Shaking tremor 14 13
Speech and/or communication difficulties 12 11
Difficulty solving problems 12 9

ADL = activities of daily living.
Source: Freal JE et al. Arch Phys Med Rehabil. 1984;65:135-138.1
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(66%).1° Two thirds of MS patients have rated fatigue as one of the three
worst symptoms of their disease.!? It commonly occurs as the principal
presenting symptom of the disease.!

Multiple sclerosis-related fatigue has also been contrasted with the
fatigue experienced by either healthy adults or individuals with other
medical disorders. The fatigue associated with MS is unique from that of
healthy individuals in its disabling effect on activities of daily living,
including carrying out physical activities and meeting one’s responsibili-
ties, as well as in its severity and frequency.!%!6 Qualitatively, MS-related
fatigue is different from the fatigue associated with other medical condi-
tions because of its aggravation by heat.

Part of the difficulty in recognizing fatigue in the MS patient is the
fact that it does not correlate well with demographic characteristics, the
clinical form of MS, or other MS signs and symptoms. For example,
fatigue has not been found to correlate closely with either age or
Expanded Disability Status Scale (EDSS) score,!”:'® and does not correlate
with the level of disease activity as found on MRI.'?20 In addition, there
does not appear to be an association between fatigue and gender in MS
patients.?!?? The lack of association with these factors makes fatigue dif-
ficult to predict.

Nevertheless, fatigue has been found to be associated with perceived
general and mental health,”?® and to have a substantial impact on activities.
For example, fatigue has been shown to be a frequent cause of unemploy-
ment in MS patients.?* It also limits social relationships and the ability to
engage in self-care activities,?! and generally limits the patient’s ability to
perform tasks requiring physical effort.” Fatigue may worsen some of the
other symptoms of MS.?> Some data have suggested that fatigue may be
associated with older age and progressive forms of MS, as opposed to
relapsing forms.??? In one epidemiologic study of 368 individuals with MS
from Norway, fatigue showed a significant inverse correlation with years
of education and, for patients with progressive MS, positively correlated
with age and disease duration.? Sleep disorders also are associated with
fatigue.3 Fatigue has been shown to be associated with overall decrements
in quality of life on instruments that include assessments of health, job
activity, housing, finances, and family and friendships.”’ The patient’s
sense of control over his or her symptoms also has been shown to be sig-
nificantly associated with fatigue (Figure 3).%8

One of the most consistent associations that has been observed is
the association between fatigue and affective disorders, including depres-
sion and anxiety.?” Studies have shown that anxiety and depression both

11
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FIGURE 3 Fatigue model for MS, indicating effect of sense of control on
fatigue and physical activity. Source: Vercoulen JHMM et al. J Psychosom Res.
1998;45:507-517.%

have a high positive predictive value and specificity for fatigue (approxi-
mately 80%), and both depression and fatigue have been shown to have
an impact on physical and mental health.?’ Despite this overlap, howev-
er, psychiatric involvement is present in a relatively small population of
fatigued patients, and depression in itself, without fatigue, can be an inde-
pendent predictor of poor quality of life.3" For example, in a study of MS
patients with severe fatigue, defined by a score on the Fatigue Severity
Scale (ESS) of =4.0, very few patients had any evidence of major depres-
sion, as assessed by a psychiatric interview.?! Thus, it is important to be
aware that fatigue is generally an independent entity in the MS patient,
and is rarely associated exclusively with psychiatric problems.? In those
MS patients who are depressed, treatment of the depression should pre-
cede therapy for fatigue, to see if the fatigue resolves with the alleviation
of mood symptoms.

Conclusions

The symptom of fatigue in the MS patient is one that incorporates a num-
ber of concepts, including weakness, tiredness, lack of motivation, affec-
tive disorders, pain, and sleepiness. Providers must be aware of all of these
facets of fatigue, and any of these complaints should raise the index of

12
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suspicion for MS-related fatigue. Publication of a consensus definition of
MS-related fatigue’ has increased focus on this symptom. Because of the
high prevalence of fatigue in MS patients, the presence of fatigue should
be suspected unless and until it is specifically ruled out. Fatigue in MS is
poorly related to disease type, disability level, gender, age, and imaging
findings on MRI. Therefore, the provider must rely heavily on the
patient’s self-report in the diagnosis.
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The Measurement
of Fatigue

A great deal of attention has been focused on the accurate identification
and measurement of fatigue in the past 20 years.! Different scales and
techniques have been developed not only to attempt to differentiate the
pathologic fatigue of multiple sclerosis (MS) from fatigue of healthy indi-
viduals and that experienced by patients with other disorders, but also to
distinguish fatigue from related MS symptoms such as excessive daytime
sleepiness or depression.

While measurement techniques vary considerably, they all fall into
one of two categories. Subjective fatigue measurement scales endeavor to
measure patients’ perceived level of fatigue by asking them to self-report
the existence of fatigue and/or fatigue severity. The consensus definition
of MS fatigue proffered by the MS Council for Clinical Practice Guidelines
is an example of the subjective fatigue that these scales endeavor to cap-
ture. The consensus definition states that MS fatigue is a “subjective lack
of physical and or mental energy that is perceived by the individual or
caregiver to interfere with usual or desired activities.”? Objective fatigue
measurement scales endeavor to quantify the patient’s level of fatigue
through various parameters such as a reduction in muscle force generation
over a specific period of exertion, or an increase in error rate or time nec-
essary to complete a cognitive/neuropsychological testing task that
requires sustained vigilance. Each approach to fatigue measurement has
advantages and drawbacks.
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Subjective Measures of Fatigue

Fatigue questionnaires in the form of self-report scales are the most wide-
ly used methods of measuring fatigue, and have been the tools employed
in most clinical investigations. These scales, all of which measure the
patient’s perceived level of fatigue, have a number of advantages that make
them useful for clinical practice. They are generally short, are widely avail-
able, are easily understandable by the patient, and require little prior train-
ing by the health care provider and staff. The results can be expressed as a
summary score or the mean of the individual question scores.

Self-report fatigue measures address core feelings of fatigue such as
a sense of exhaustion or tiredness, as well as decreased motivation associ-
ated with the fatigue state and its accompanying negative affect.
Additional components often included in measures of subjective fatigue
are the duration and frequency of fatigue and the deleterious effect of
fatigue on activities of daily living. While the content of different items
varies among different scales, there is also a significant degree of item sim-
ilarity across scales. The questionnaires range in length from unidimen-
sional scales® to longer multidimensional assessments.”~1°

With respect to scaling methods, the most common approach is to
use a Likert format in which subjects are asked to report the degree to
which they endorse a particular item (e.g., “feeling exhausted”) on an
ordered scale (e.g., ranging from O=not at all to 5=completely) as a way
of gauging the symptom’s severity or intensity (see FSS, Table 1).
Alternatively, subjects can be asked to bisect the line of a visual analogue
scale (VAS) for the same purpose. The advantages of the Likert scale
include its ease of scoring and better accessibility for respondents.!!:1?

Listed in Table 2 are a number of fatigue self-report scales of varying
complexity, including the Visual Analog Scale for Fatigue (VAS-F);* the
Fatigue Severity Scale (FSS);® the Fatigue Impact Scale (FIS);'” the Modified
Fatigue Impact Scale (MFIS),? which along with the FSS is widely used in
studies of MS; the Fatigue Descriptive Scale (FDS);!® and the Fatigue Scale
(ES).1* Additional measures such as the MS-Specific Fatigue Scale (MS-FS),1°
the Checklist of Individual Strength (CIS),'° the Fatigue Assessment
Instrument (FAI),® and the Fatigue Symptom Inventory (FSI)'” have also been
used, as have multiple other measures, including the Fatigue Symptom
Checklist (FSC),'819 the Multidimensional Assessment of Fatigue (MAF),?
the Multidimensional Fatigue Inventory (MFI),” the Multicomponent Fatigue
Scale (MFS),?! the Multidimensional Fatigue Symptom Inventory (MFSI),”
the Piper Fatigue Scale (PFS),'?? and the Rochester Fatigue Diary (RFD).?
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TABLE 1 The Fatigue Severity Scale

For each question, the patient is asked to choose a number from 1 to 7 that indi-
cates how much she or he agrees with each statement, where 1 indicates strong-
ly disagree and 7 indicates strongly agree.

Statement Score

. My motivation is lower when I am fatigued.

. Exercise brings on my fatigue.

. I am easily fatigued.

. Fatigue interferes with my physical functioning.

. Fatigue causes frequent problems for me.

. My fatigue prevents sustained physical functioning.

N OV O AW N -

. Fatigue interferes with my carrying out certain
duties and responsibilities.

[e0)

. Fatigue is among my three most disabling symptoms.
9. Fatigue interferes with my work, family, or social life.

Total Score:

Scoring is done by taking the average of the nine scores. A score of 4 or higher
generally indicates severe fatigue.

Copyright © Lauren B. Krupp, MD.

In many cases, scales have been designed to assess fatigue in specif-
ic disease populations. For example, the FDS'® and the MS-FS'® ask ques-
tions about the effects of fatigue on heat, factors that are of particular
importance to the MS patient, whereas the FSI was developed primarily
for cancer-related fatigue.!” Choosing a particular fatigue measure requires
an understanding of the purpose of the investigation and the specific char-
acteristics of the patient population of interest.

Subjective fatigue scales fall into two categories: umnidimensional,
which attempt to measure fatigue as a single construct, and multidimen-
sional, which attempt to measure fatigue as several constructs or differen-
tiate among various forms of fatigue (e.g., physical, cognitive, and
psychosocial). Unidimensional scales range from the simple VAS-F to
more complex measures such as the FSS, the fatigue subscale of the Profile
of Mood States (POMS),?* and the vitality subscale of the Medical
Outcomes Survey Short Form 36 (SF-36).2°

The VAS-F is a 50- or 100-cm line that asks patients to rate their level
of fatigue on a scale of 0 (no fatigue) to 100 (fatigue as bad as can be) by
marking their fatigue level on the line (Figure 1). The VAS-F has been used
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The Measurement of Fatigue

I I
I I
1 100
Not fatigued Fatigue as bad
at all as can be

FIGURE 1 The Visual Analog Scale for Fatigue. When administering this scale,
patients should be asked to mark their fatigue severity on the line, ranging from
0 (not fatigued at all) to 100 (fatigue as bad as can be).

in MS fatigue populations and has shown the ability to detect response to
therapy.?6% It has the benefit of ease of use and interpretation, and easy
translation into multiple languages. In addition, similar VAS scales can also
be administered at the same time to ask patients to rate other symptoms
such as pain. However, the VAS-F has drawbacks in that it may be less
reliable than questionnaires and is more difficult for investigators to score.
There is also the concern that a single response may be vulnerable to
“impulsive answering,” and answers may fluctuate, depending on situa-
tions such as time of day.

The FSS is a nine-item scale that assesses disabling fatigue in various
medical populations (Table 1), and was developed as an improved method
over the VAS-E Like many of these scales, the FSS can be scored using the
sum total of the responses, or be presented as the average score. The FSS
has shown high reliability, validity, and internal consistency,® and has
been the most widely used in cross-sectional and longitudinal studies of
MS fatigue. It has also been shown to be effective for distinguishing
fatigue in medically ill populations (systemic lupus erythematosus and
MS) from those of healthy, nonfatigued controls, and like other scales, has
shown the ability to detect positive effects of treatment.31927,28

The scores of these various unidimensional fatigue scales may differ
in subtle ways across different disorders. For example, it has been sug-
gested that in the chronic fatigue syndrome (CES) population, the ES
focuses more on the intensity of fatigue, while the ESS assesses to a
greater extent functional outcomes of fatigue.?” In contrast, in studies of
head trauma, the FIS may be more comprehensive than the FSS.30

A number of multidimensional scales have been developed in
attempts to identify different forms of fatigue or analyze it across differ-
ent domains (Table 2). Examples of scales designed to assess multiple
dimensions, including social and physical functioning, include the FIS!?
and FDS,!3 as well as the MFI” and the MAE? both of which have been
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used in a variety of disease groups, including arthritis, cancer, CFS, and
pulmonary disease.

There are varying levels of support for the utility of these multidi-
mensional measures. For example, the EDS was developed to discriminate
between asthenia and fatigability, based on prior observations of the lack
of correlation between muscle fatigue and perceived fatigue.!® The FIS
was designed to assess the perceived effect of fatigue on cognition, phys-
ical functioning, and psychosocial functioning (Table 3), based on the
assumption that asking patients to measure the effect of fatigue on activ-

TABLE 3 The Fatigue Impact Scale

For each of the following statements, rate your score as a small problem (score of
1), moderate problem (2), big problem (3), or extreme problem (4).

Because of my fatigue: Score Dimension
1.1 feel less alert. _ Cognitive
2.1 feel that I am more isolated from social contact. ~ Social
3. I have to reduce my workload or responsibilities. _ Sodial
4.1 am more moody. _ Social
5. I have difficulty paying attention for a long period. _ Cognitive
6. I feel like I cannot think clearly. _ Cognitive
7. I work less effectively (both inside or outside ~ Social
of the home).

8. I have to rely more on others to help me or do ~ Social
things for me.

9. I have difficulty planning activities ahead of time. _ Sodcial

10. I am more clumsy and uncoordinated. _ Physical

11. T find that I am more forgetful. _ Cognitive

12. T am more irritable and more easily angered. __ Social

13. T have to be careful about pacing my physical activities. ___ Physical

14. T am less motivated to do anything that requires __ Physical

physical effort.

15. T am less motivated to engage in social activities. _ Sodial

16. My ability to travel outside my home is limited. _ Social

17. T have trouble maintaining physical effort for __ Physical

long periods.

18. I find it difficult to make decisions. _ Cognitive

19. I have few social contacts outside of my own home. __ Social

20. Normal day-to-day events are stressful to me. Social

(continued on next page)
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TABLE 3 The Fatigue Impact Scale (continued)

For each of the following statements, rate your score as a small problem (score of
1), moderate problem (2), big problem (3), or extreme problem (4).

Because of my fatigue: Score Dimension

21. 1 am less motivated to do anything that _ Cognitive
requires thinking.

22.1 avoid situations that are stressful to me. ~ Social

23. My muscles feel much weaker than they should. _ Physical

24. My physical discomfort is increased. _ Physical

25. 1 have difficulty dealing with anything new. __ Social

26.1 am less able to finish tasks that require thinking. _ Cognitive

27.1 feel unable to meet the demands that people _ Sodial
place on me.

28. 1 am less able to provide financial support for _ Sodial
myself and my family.

29. 1 engage in less sexual activity. _ Sodial

30. I find it difficult to organize my thoughts when _ Cognitive
I am doing things at home or at work.

31. I am less able to complete tasks that require _ Physical
physical effort.

32. I worry about how I look to other people. _ Physical

33. 1 am less able to deal with emotional issues. ~ Social

34.1 feel slowed down in my thinking. _ Cognitive

35.1 find it hard to concentrate. _ Cognitive

36. I have difficulty participating fully in family activities. ___ Social

37. 1 have to limit my physical activities. __ Physical

38. I require more frequent or longer periods of rest. _ Physical

39. T am not able to provide as much emotional ~ Social
support to my family as I should.

40. Minor difficulties seem like major difficulties. Social

The total points for each subgroup (physical, cognitive, social) and the entire
questionnaire are summed. For the Cognitive subscale (10 questions) and
Physical subscale (10 questions), the maximum scores are 40 for each. For the
Social subscale (20 questions), the maximum score is 80.

Source: Fisk JD et al. Clin Infect Dis. 1994;18(suppl 1):579-583.10
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ities is more sensitive than asking patients to simply rate their feelings of
fatigue.!%3! Validation studies have shown a high degree of internal con-
sistency for evaluating fatigue in MS patients and those with CES, as well
as the ability to discriminate between fatigue in these two disease states,
with CFS patients reporting a higher level of dysfunction related to fatigue
symptoms on the FIS.'® A modified version of this 40-item scale, with
elimination of redundancies, is included in the Multiple Sclerosis Clinical
Practice Guidelines for fatigue.?

Innovative Methods to Measure Subjective Fatigue

A number of innovative methods of fatigue self-reporting attempt to pro-
vide a more accurate assessment of fatigue. For example, ecological
momentary assessment is a computerized, palmtop tool that assesses
fatigue phenomena at various points throughout the day, and has been
used to study fatigue in patients with CFS.3? It has the advantage of using
multiple repeated observations, which are typically made in the daily
environments that patients inhabit. Patients are asked to respond to
fatigue rating questionnaires using the palmtop device at several random
moments throughout the day, as well as during certain events. Additional
subjective instruments such as the Rochester Fatigue Diary ask patients to
fill out a VAS for each hour of the day.?3

Limitations of Subjective Fatigue Scales

Despite the advantages of assessing multiple aspects of fatigue, it has been
suggested that multidimensional measures of fatigue may show less
robust psychometric properties of reliability, validity, and responsiveness
than unidimensional fatigue measures such as the fatigue subscale of the
POMS.3

Both multidimensional and unidimensional scales have the same
limitations in that they are subject to rater bias, as they ask the patient to
make a retrospective assessment of fatigue over varying degrees of time.
They also ask patients to rate their fatigue without clearly defining it; as a
result, the physician can never be entirely clear whether the patient is
commenting on the distinct symptom of fatigue,?® as opposed to related
factors such as depression, weakness, sleepiness, or pain. The scales all
show varying degrees of fluctuation, with the VAS-F generally acknowl-
edged as the most prone to variation.

In addition, even multidimensional scales do not provide a truly
accurate assessment of social, cognitive, or physical functioning. Such fac-
tors can only be obtained by more extensive investigation into the
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patient’s individual circumstances (e.g., by confirming work attendance
through the patient’s employer or assessing performance on neuropsy-
chological tests). Such steps may be time-consuming and impractical and,
in cases such as confirming work attendance, may infringe upon the
patient’s confidentiality rights.

Objective Measures of Fatigue

Objective, performance-based measures attempt to quantify the patient’s
level of fatigue. For the most part, such measures have been limited to the
research arena, and clinical applications are not widespread. Measures
have been used for both physical and mental (cognitive) fatigue.

Physical Fatigue

Several approaches have been used to measure physical fatigue objective-
ly, with most focusing on declines in performance during sustained muscle
activity. For example, a Fatigue Index (FI) has been developed that calcu-
lates the ratio between the integral of muscle strength decay over time and
maximal voluntary contraction.®® Testing this model in 30 patients with
MS, four patients with CFS, and 13 healthy controls, researchers found a
significantly higher FI in the MS patients compared with both the controls
and the CFS patients. The FI correlated with the presence of pyramidal
signs and worsened during relapses affecting the pyramidal tract, but not
during relapses not involving the pyramidal tract.?*

In studies of maximal force generation, patients with MS were
shown to generate only about three quarters of the maximal force-gener-
ating capacity of their muscles compared with controls. During repeated
exercise, the muscles of MS patients showed greater fatigability compared
with controls, as measured by a greater decrease in force generation.®
Multiple sclerosis subjects have also demonstrated significantly lower
peak force and a faster decline in force than controls, as measured with
motor-evoked potentials.®

Cognitive Fatigue
Objective testing has been used to identify a form of “cognitive fatigue”
among MS patients, who have often reported that fatigue adversely affects
their cognitive functioning.?” Cognitive impairment can be disabling, with
a detrimental impact on employment and social functioning.3®

In general, routine measures of cognitive ability, as evaluated with a
standard neuropsychological battery, show no significant correlation with
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fatigue.3#0 Further evidence of the disassociation between routine meas-
ures of cognitive functioning and fatigue can be found in the lack of a
treatment effect of medications used to reduce fatigue on neuropsychogi-
cal performance.*!

However, different strategies have been used to examine the issue of
cognitive fatigue or induced cognitive decline. A pilot study that tested
cognitive performance following physical exertion failed to detect cogni-
tive decline, and did not include a control group comparison.*> Another
study that did not use sustained cognitive tasks did not show a difference
between MS patients and control participants,?! while a third study that
measured sustained attention did show decrements in performance over
time in MS patients compared with controls, but the test did not include
other aspects of cognitive functioning.*®

A more promising approach to assess this potential relationship was
demonstrated by measuring cognitive fatigue before and after the per-
formance of a continuously effortful cognitive task.** This study compen-
sated for limitations of previous research both by including a control
group and by including a sustained continuous cognitive task. Following
baseline self-report measures of fatigue (using the ESS) and depression
(using the Center for Epidemiologic Studies-Depression Scale), 59 patients
(45 individuals with MS and 14 healthy controls) with varying forms of
MS were given a neuropsychological test battery derived from the Brief
Repeatable Battery. These included the Selective Reminding Test, the
Spatial Recall Test, and the Tower of Hanoi. Patients were then subjected
to the Alpha-Arithmetic test, a continuous cognitive effortful task that
involves continuous arithmetical calculations, followed by repeat neu-
ropsychological testing.

The MS group exhibited a significant decline in performance on neu-
ropsychological testing following the continuous cognitive task. As seen
in Figure 2, the declines were seen on the Selective Reminding Test, indi-
cating decrements in verbal memory.*

As with other performance-based studies,?® the objective changes in
cognitive performance did not correlate with self-reported fatigue on the
ESS at baseline, nor was there a significant difference in testing outcomes
between MS patients with lower FSS scores (<4) versus those with high-
er scores.

Additional experimental support for cognitive fatigue comes from
two separate investigations of MS patients and healthy controls evaluated
during a period of sustained performance on a working memory task, the

Paced Auditory Serial Addition Test (PASAT). In these studies, MS patients
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Selective Reminding Test (Sum Recall)
56

54 -
52 -
50 -

Total score

48
46

44 T T

Time 1 Time 2

FIGURE 2 Verbal learning before and after a continuous cognitively effortful
task in MS and control participants. Circles = control subjects (n=14); squares =
patients with MS (n=45). Time 1 indicates battery administered before the con-
tinuous cognitively effortful task; time 2 indicates battery administered following
the continuous cognitively effortful task. Compared with controls, who

improved in the second testing session, a significant decline was seen in the MS
patients (P=0.035). Adapted from Krupp LB et al. Neurology. 2000;55:934-939.44

showed declines in performance, defined as an increase in errors over time
during a period in which they continuously performed the PASAT. Of
note was the finding that even MS patients who appeared relatively cog-
nitively intact compared with controls showed this performance decline
over time.*46

Taken together, these studies support the concept of cognitive
fatigue. Cognitive fatigue can be best measured by using a continuous
cognitive task and by measuring the decrement in performance over time.
However, cognitive fatigue is not closely associated with subjective
fatigue.

The basis behind cognitive fatigue remains unclear. It may be that
the factors such as metabolic dysregulation (e.g., fluctuations in glucose
metabolism), which are linked to motor and muscle fatigue, are also
responsible for cognitive fatigue. In fact, metabolism in the frontal cortex
and basal ganglia, as detected by positron emission tomography (PET)
scan, have been associated with higher scores on the FSS in MS patients.?
Studies conducted using functional MRI in fatigued MS patients perform-
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ing a simple motor task revealed that those patients with higher reported
fatigue on the FSS showed lower activation of cortical and subcortical
areas involved in motor planning and execution.*?

Conclusions

Multiple fatigue assessment instruments are available to measure the
patient’s level of fatigue. Most are relatively easy to understand, and can
be filled out by the patient in the waiting room prior to each visit.
Together with the history and physical examination, these measurement
scales can be an important tool to assess perceived fatigue severity and
distinguish between types of fatigue and its effects on daily activities
(physical, cognitive, or psychosocial). Many of the fatigue scales have also
shown the ability to demonstrate response to therapy; therefore, they can
be used at the time of fatigue diagnosis and periodically thereafter to
assess response to therapy. Objective measures of fatigue that assess fac-
tors such as muscle strength and recovery time have generally been limit-
ed to research applications; however, they may be useful under certain
circumstances, as when fatigue is limited to certain muscle groups.
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Pathophysiology

Why do people with MS experience fatigue? A complete physiologic
explanation for MS fatigue is beyond our current level of knowledge of
the central nervous system (CNS) or of MS. Nonetheless, there has been
considerable effort towards explaining this symptom. The major proposed
pathophysiologic mechanisms for fatigue can be categorized according to:
1) the autoimmune nature of MS and its associated disrupted immune
responses; 2) the impaired neuronal functioning caused by CNS demyeli-
nation and axonal destruction; and 3) alterations in neuroendocrine feed-
back. Additional proposed mechanisms that have been studied as
explanations for MS fatigue are autonomic nervous system dysregulation
and deficits related to energy conservation. These different mechanisms
likely interact with one another, with no one pathway serving as the sole
cause for MS fatigue.

Definition of Fatigue and Explanations

Explanations for fatigue vary on which definition of the symptom is being
considered. In this chapter, the sense of exhaustion reported by individu-
als with MS as one of their primary concerns is the phenomenon we are
trying to explain. Fatigue in this sense is not adequately accounted for by
gender, psychosomatic mechanisms, motor impairments, or sleep dys-
function. Large demographic studies have shown either weak or minimal
correlation with age or disease duration.!

The physiologic definition of fatigue as performance decrement is a
useful descriptive term, but does not provide a pathophysiologic mecha-
nism for perceived states of exhaustion because most motor or cognitive
measures are not meaningfully associated with perceived fatigue.>* In
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contrast, studies of perceived fatigue measured by self-report scales have
led to some supportive experimental data regarding brain metabolism and
fatigue, and have allowed inferences of MS fatigue to be drawn from other
medical disorders.

Proposed Mechanisms of MS-Related Fatigue

Immune Dysregulation and Fatigue

There is strong evidence that alterations in immune system activity play a
substantial role in fatigue in the MS patient. Fatigue is a significant symp-
tom across several autoimmune disorders aside from MS, including sys-
temic lupus erythematosus (SLE).” In the cases of both MS and SLE,
fatigue can be the first symptom of an impending relapse or flare.

In chronic fatigue syndrome (CFS), where fatigue is the essence of
the condition, there are several changes consistent with decreased cellular
immunity that have been reported, including increases in the number of
activated T lymphocytes and inflammatory cytokines such as interleukin-
1 (IL-1) and tumor necrosis factor-alpha (TNF-alpha).® It has been suggest-
ed that these cytokines may accumulate during periods of wakefulness
and thereby promote daytime fatigue.®

Immune activation may exert effects on fatigue in the MS patient
through changes in neuroendocrine function, by promoting the secretion
of corticotropin-releasing hormone (CRH), adrenocorticotropic hormone
(ACTH), and cortisol.5 An association has also been proposed between
fatigue and thyroid function,” with a case study in a patient with MS-
related fatigue showing the presence of autoimmune thyroid disease fol-
lowing interferon-beta administration.® Hence, interaction with thyroid
function may underlie the fatigue associated with interferon immune
modulating therapies.

Attempts to correlate MS fatigue with circulating levels of cytokines
have been inconsistent. Multiple sclerosis is associated with increased
changes in CD4 cell subsets, which lead to elevations in proinflammatory
cytokines.” Changes in both proinflammatory and anti-inflammatory
cytokines have been associated with fatigue. In at least one study of MS
patients, levels of circulating cytokines were linked to fatigue.!® However,
these findings have not been replicated by other groups.!! Given the sen-
sitivity of circulating inflammatory cytokines to so many variables and the
multiple factors affecting measurement of cytokine levels, it is not sur-
prising that associations between circulating levels of cytokines and other
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biologic markers of immune activity and fatigue would be difficult to
detect. Evidence for an association between fatigue and various CD recep-
tor T cell subsets and cytokines such as IL-1, IL-6, and TNEF-alpha in
patients with CFS has also been inconsistent.

Another line of evidence for a role of immune system dysregulation
in producing fatigue relates to how the class of immune modulators, the
interferon betas, clearly produces fatigue as a side effect. The interferons
have been associated with the induction of a flu-like reaction that includes
fatigue, fever, and chills, not only in MS but in other disorders such as can-
cer.'>”14 The precise mechanism by which the interferon betas induce
fatigue is unclear. In one study of healthy individuals, interferon beta
administration was associated with an increase in inflammatory cytokine
levels, including TNF-alpha, IL-1, and IL-6.1° In contrast, another study of
healthy volunteers found that interferon beta administration resulted in
decreases in the levels of cytokines, though fatigue was still a prominent
side effect.!6

Whatever the precise mechanism, fatigue or a “flu-like symptom
complex” has been reported in 41% to 76% of patients in the phase 3 clin-
ical MS trials of the interferon betas.”~!” This type of reaction was con-
siderably lower (approximately 19%) in the phase 3 trials of glatiramer
acetate, which is not a naturally occurring protein but a synthetic prepa-
ration that has immune-modifying properties.?’ The mechanism of action
of glatiramer acetate is sufficiently distinct from the mechanism of action
of the interferon betas that it is not surprising that the side-effect profile is
quite different.?!

Potential differences between the interferon betas and glatiramer
acetate relative to fatigue symptoms were noted in a study that used the
Fatigue Impact Scale (FIS, see Chapter 3) to assess fatigue symptoms in
patients taking any of the four available disease-modifying therapies for at
least 6 months. Compared with baseline FIS assessments, 25% of individ-
uals taking glatiramer acetate showed reductions (i.e., improvement) in
FIS scores, compared with 12% of those taking any of the interferon betas
(P=0.02). The reduction in the fatigue was seen on all three of the sub-
scales of the FIS: physical functioning, cognitive functioning, and social
functioning, and the odds ratio for having an improved FIS score was 2.2
for glatiramer acetate compared with the interferon betas.??

Two other studies have also shown positive symptomatic effects
relative to glatiramer acetate in MS patients. One identified positive
effects of the medication on upper and lower extremity muscle strength in
64 patients before and after the initiation of glatiramer acetate therapy.?®
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Another investigation of MS patients found that those who performed a
physically fatiguing task while on one of the interferon betas had a signif-
icantly greater postural tremor amplitude (P=0.015) compared with those
on glatiramer acetate.?*

In severely fatigued patients, the side-effect profile with the disease-
modifying therapies is an issue to consider in choosing a particular thera-
py. This is especially important, as interferon-related fatigue can have an
effect on adherence to therapy. In an open-label trial of 72 patients who
received interferon beta-1b, a number of side effects, including fatigue,
depression, and headache, were observed. However, fatigue and a
“fatigue-depression interaction” were the only symptoms significantly
predictive of therapy discontinuation.'?14

It is clear that medications and other factors affecting immune func-
tion may contribute to fatigue. However, immune dysfunction is only one
underlying mechanism for fatigue, and many other causes also contribute
to the phenomenon. Since fatigue occurs during relapse-free periods and
in progressive forms of MS that are considered less likely to be as inflam-
matory, it is reasonable to conclude that CNS mechanisms also play a key
role.

Central Nervous System Mechanisms

Several distinct areas of the CNS are believed to be involved in the patho-
physiology of MS-related fatigue, including the premotor cortex, the lim-
bic system, the basal ganglia, and the brain-stem. Hypofunctioning in
these areas could lead to decreased motor readiness, resulting in fatigue.
The dysfunction in these CNS regions could result from immune injury,
neuronal dysfunction secondary to demyelination of nerve sheaths and
destruction of axons, and other changes resulting from a state of recurrent
or chronic CNS inflammation.

Functional imaging studies, including functional MRI (EMRI) and
positron emission tomography (PET), have yielded provocative findings
that may be relative to the study of MS fatigue. In one fMRI study, signif-
icantly lower activation of several brain areas involved in motor planning
and execution, including the thalamus, was seen in MS patients.? This is
important, as the thalamus is an important relay station that links the
motor and prefrontal cortices to the basal ganglia, and is part of the feed-
back loops of the limbic system that serve to modulate cortical motor out-
put.222 Reduced activation of select areas including the contralateral
thalamus, was associated with higher fatigue scores on the FSS.?> Other
studies employing PET imaging have demonstrated significant hypome-
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tabolism in the prefrontal cortex and basal ganglia of MS patients, with
mean reductions in total brain glucose metabolism of approximately 10%
to 20% compared with normal individuals.?”?® Decreased glucose metab-
olism was demonstrated in the MS patients with fatigue in one of these
studies.?®

Reduced frontal lobe activity has also been associated with fatigue
in other progressive CNS disorders, such as Parkinson’s disease.?’ Parallel
findings such as these in other neurodegenerative disorders lend support
to the importance of CNS perfusion deficits and decreased glucose uptake
in fatigue pathophysiology.

While efforts that tie neuronal function to fatigue have met with
some success, investigations attempting to identify a specific neu-
roanatomic locus for fatigue have not been as promising. Several MRI
studies have failed to establish an association between MS fatigue and
lesion load or brain atrophy.®%3! Given the complex and multifaceted
nature of fatigue, it seems less likely that one brain location would corre-
late with this symptom.

The way in which demyelination in MS contributes to fatigue is not
clear, but has been the subject of much speculation and research. It has
been suggested that impaired innervation of muscle groups may require a
compensatory increase in central motor drive exertion,® causing the indi-
vidual to expend a greater degree of energy for a given level of motor func-
tion. In support of this, studies employing quantitative measures of
electromyography and voluntary muscle contraction have attributed
decreases in muscle force generation to changes in central motor drive.334
The resulting muscle fatigue as a result of these impairments has been dis-
tinguished from muscle “weakness.”® However, a limitation of research
into a CNS mechanism for fatigue has been the poor correlation between
self-reported fatigue and changes in central motor activation or muscle
activation.®

Perhaps one of the factors most characteristic of fatigue in MS that
is not seen in other disease states is the strong association between heat
and fatigue. Excessive heating in the MS patient exacerbates fatigue, per-
haps through disrupted conduction that requires an increase in heat-gen-
erating exertion to achieve a given level of physical activity.> The
sensitivity of MS fatigue to heat is likely a consequence of the CNS nature
of the symptom.

The importance of cerebral mechanisms in fatigue is supported at
least in part by the apparent correlation between fatigue and depression.
A significant relationship between fatigue and depression in MS was
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noted in a study of 71 patients, with depressed patients having higher FSS
scores than nondepressed patients, even after controlling for physical dis-
ability.% It has been proposed that the correlation between depression and
fatigue, independent of the level of physical disability, suggests that dys-
function along specific neural pathways may play a role in both MS-relat-
ed fatigue and depression.%

Neuroendocrine/Neurotransmitter Dysregulation

As noted above, it is likely that endocrinal abnormalities, such as abnor-
mal thyroid functioning, play at least a partial role in fatigue develop-
ment.® Most research in this area, however, has focused on the role of the
hypothalamic-pituitary-adrenal (HPA) axis (Figure 1), which is the body’s
stress regulator.?’

Support for a significant role of the HPA axis in fatigue pathophysi-
ology is found in CES and fibromyalgia. Reduced activation of the adrenal

Paraventricular
nucleus of
hypothalamus

l CRH

Pituitary

Cortisol

Adrenal gland

FIGURE 1 The hypothalamic-pituitary-adrenal (HPA) axis, which serves as the
body’s stress regulator. In response to stress, the hypothalamus releases corti-
cotropin-releasing hormone (CRH), which triggers the release of adrenocorti-
cotropic hormone (ACTH) from the pituitary gland. ACTH acts on the adrenal
cortex, causing it to release cortisol in the bloodstream. Cortisol exerts a “nega-
tive feedback” effect on the hypothalamus to inhibit further CRH release and
thus reduce cortisol levels. A condition of chronic stress can result in prolonged
depletion of cortisol levels, potentially leading to fatigue. One interesting study
demonstrated that interferon beta-1b exerts a stimulatory effect on the HPA axis
that may contribute to side effects.
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gland, with low circulating levels of the stress hormone cortisol, in
response to physical and emotional stressors, may underlie the physiolog-
ic changes associated with CES, and may account for the severe
fatigue.3837 It is possible that the HPA axis may exert a similar influence
in MS fatigue.

Several studies have been specifically performed on HPA axis dys-
regulation in MS patients. One group studied HPA axis activity in 52
patients with clinically definite MS, concluding that activation of the HPA
axis occurs secondary to active inflammation.* Administration of inter-
feron beta to healthy subjects leads to significant increases in proinflam-
matory cytokines, as well as elevations in cortisol, prolactin, and growth
hormone plasma levels. The link between cytokines, interferon beta, and
the HPA axis may underlie the fatigue associated with interferon beta
administration in the MS patient. One interesting study demonstrated that
interferon beta-1b exerts a stimulatory effect on the HPA axis that may
contribute to fatigue side effects.'?

While HPA axis dysregulation appears to play some causative role in
the development of fatigue, it remains unclear whether endocrine dys-
function is a primary or secondary cause of fatigue. For example it is pos-
sible that a reduction in cortisol levels occurs secondary to changes in
sleep or exercise. It has been observed that changes in cortisol levels are
often not exceptional enough to account for the significant fatigue associ-
ated with CFS.6

The hypothalamus, and pathways involving neurotransmitters such
as dopamine, histamine, and serotonin, are also likely to contribute to
fatigue pathogenesis. For example, it has been argued that disruption in
serotonergic pathways interferes with attention, and could lead to cogni-
tive fatigue.#14? Effects on the hypothalamus can lead to decreased arous-
al and hence, increased fatigue. The observation that modafinil reduces
fatigue in MS, and is a medication that is hypothesized to exert its effects
via nondopaminergic mechanisms mediated through the hypothalamus,
provides indirect evidence of the importance of hypothalamic mecha-
nisms in fatigue.*3#4 It may also be that fatigue as a symptom depends on
defects in both neuroendocrine and neurotransmitter systems, as well as
the interactions between these systems and the hypothalamus.

Autonomic Nervous System Involvement

Other pathophysiologic bases for fatigue have been explored in patients
with chronic disease, including those with MS. It has been theorized that
clinical symptoms of cardiovascular autonomic dysregulation (e.g., dizzi-
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ness, weakness, neurocognitive complaints, and exhaustion) are similar to
symptoms reported by those with fatigue. In a study of 84 MS patients,
64% of whom were fatigued, approximately 20% had coexistent signs of
autonomic failure and fatigue.*’ In a study of autonomic tests and meas-
ures of heart rate variability in 60 MS patients, an association was seen
between fatigue and hypoadrenergic orthostatic response, which was
interpreted as due to impaired sympathetic vasomotor function with
intact vagal heart control.#6 However, in other studies of autonomic func-
tion in which autonomic instability has been measured by pupillary
unrest,” there was no positive correlation seen with fatigue severity.
Taken together, these data show a need for additional investigation before
a conclusion regarding the influence of autonomic dysregulation and
fatigue in MS can be drawn.

Energy Depletion

Fatigue has been linked to energy depletion in a number of conditions,
both chronic (e.g., cancer) and acute (e.g., the postsurgical state).54
Although the issue of fatigue and energy depletion due to chronic illness
has not been researched directly in the MS patient, it is likely that the
extreme metabolic demands placed on the body in battling a chronic ill-
ness such as MS may contribute to a fatigued state.

Fatigue Cofactors

There are a number of factors that, while not considered causes of pri-
mary MS-related fatigue, may serve as secondary contributors. These
include affective/mood disorders (discussed in Chapter 5), pain, decondi-
tioning, sleep disorders, and medications used to treat other symptoms of
MS. As with primary causes of MS-related fatigue, these cofactors can
overlap and exacerbate each other, increasing the severity of existing
fatigue. For example, the use of sedatives or muscle relaxants can decrease
daytime energy and interfere with muscle functioning, leading to decreas-
es in exercise. This, in turn, increases deconditioning and symptoms of
fatigue.

Sleep Dysfunction

Nighttime sleep disruption often contributes to daytime symptoms of
fatigue, in MS as well as other fatiguing disorders.*’ Sleep disorders are
common among the general population (with an estimated prevalence of
12%),°° and have been estimated to be up to three times more common

38



Pathophysiology

in MS patients.”! In the MS patient, motor problems such as nocturnal
spasms or spasticity are the most common causes of disruption of night-
time sleep duration or quality. In addition, nocturia and incontinence can
frequently interrupt sleep patterns and lead to daytime fatigue. Finally, MS
patients are susceptible to unrelated conditions such as obstructive sleep
apnea hypopnea syndrome.

It is important to try to determine the basis for reports of sleepiness
in the fatigued patient. Often, the patient’s bed partner is the most valu-
able resource for diagnosing a sleep disorder. The physician should query
the patient’s bed partner about the presence of disrupted sleep pattern or
apneas/hypopneas. Subjective sleep questionnaires such as the Epworth
Sleepiness Scale can be used to diagnose the presence and severity of
sleepiness symptoms, and to assess response to interventions such as
stimulant medications or modafinil.

Some researchers have reported an association between MS and pri-
mary sleep disorders, such as REM-sleep behavior disorder.”? On occa-
sion, patients may complain of severely disrupted sleep or sudden sleep
episodes that intrude into normal wakefulness, which may indicate a pri-
mary sleep disorder such as narcolepsy.”® In such cases, referral to a sleep
clinic for polysomnographic monitoring may be indicated to diagnose a
primary sleep disorder. Given the potential severe consequences of
obstructive sleep apnea hypopnea syndrome, including hypertension and
cardiovascular disease,” patients with this condition should also be
referred to a sleep disorders specialist for appropriate treatment.

Pain
Pain and fatigue often overlap, and both can have a substantial detrimen-
tal impact on functioning.® Sensory disturbances including neuralgia,
dysesthesia, and paroxysmal painful spasms all occur in individuals with
MS.%96 Pain can contribute to fatigue by limiting activity, thereby increas-
ing physical deconditioning. The presence of nighttime pain can interfere
with normal sleep and cause daytime fatigue and/or sleepiness. Pain can
also contribute to depression, which may be closely associated with
fatigue.”” In addition, it is likely that the experience of moving and func-
tioning in pain is energy consuming, and leads to a depletion of reserves.
As in fatigue or sleepiness, self-report scales, such as the Visual
Analog Scale, can be used to assess the patient’s level of pain. Pain due to
spasticity should be treated appropriately with analgesics and antispastic-
ity medications (e.g., tizanidine or baclofen). In patients who report that
they are severely disabled by pain, a multidisciplinary approach that con-
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siders mechanisms of coping, contribution of affective disorders, and psy-
chosocial support should be included in addition to pharmacologic or
physical therapy interventions.

Physical Deconditioning

Deconditioning from failure or an inability to exercise can exacerbate
fatigue in MS. Patients who exhibit increasing levels of weakness as the
disease progresses may experience a decrease in aerobic capacity.
Individuals with fatigue may avoid activities such as exercise, which is a
problem, as lack of excercise can worsen fatigue over the long term. In
persons who are severely disabled and unable to move, the respiratory
muscles can become weakened, causing the body to use increasing
amounts of energy to breathe.”®" Exercise/reconditioning programs are a
treatment strategy that must be prescribed within the physical limitations
of the individual (see Chapter 7).

Medication Use

Medications used to treat other symptoms of MS, such as spasticity and
pain, often have side effects that include fatigue. Among the most common
classes of medications associated with fatiguing side effects are analgesics
(e.g., opioids), antispasticity agents (e.g., tizanidine and baclofen), sedatives
and antihypnotics (e.g., diazepam or zolpidem), anticonvulsants (e.g., car-
bamazepine), and antihistamines (e.g., diphenhydramine). An inclusive list
of potentially fatiguing medications that are often used in the MS patient
can be found in the guidelines on fatigue promulgated by the MS Council
for Clinical Practice Guidelines.5’ The guidelines can be obtained by con-
tacting the Paralyzed Veterans Association or visiting its website at
www.pva.org. (A comprehensive list is also found in Chapter 8.)

As noted above, in addition to the medications used for symptom
management, the interferon betas have been associated with fatiguing
side effects. The fatigue that occurs with interferon beta therapy general-
ly is part of a postinjection, flu-like reaction that also includes fever and
chills. This reaction generally subsides over time.

Conclusions

The pathophysiologic underpinnings of MS-related fatigue are multifacto-
rial. Fatigue in the MS patient most likely appears to be the result of alter-
ations in immune system function, functional consequences of pathologic
changes in the nervous system related to the disease process, and neu-
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roendocrine changes. Numerous other disease features, including sleep
dysregulation, pain, chronic illness factors, psychologic factors, and
deconditioning. However, none of these features alone fully accounts for
the fatigue experienced by the MS patient. Fatigue remains an enigma;
however, continued progress in defining its pathophysiology will
undoubtedly lead to improvements in therapy.
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Depression/Affective
State and Its Relationship
to MS-Related Fatigue

Patigue and affect often show a reciprocal interaction in chronic medical
disorders. In multiple sclerosis (MS), in particular, it is clear that depres-
sion, coping style, personality traits, and each individual’s interpretation
of the disease influences the experience of fatigue. This chapter reviews
the relationships between fatigue, mood, and psychologic consequences
of MS in greater detail.

Depression and Fatigue

The most notable affective disorder associated with MS is depression.
Over 50% of MS patients will have a diagnosable depressive disorder over
the course of their lifetime,! and the point prevalence of significant depres-
sive symptoms is also very high.? The unpredictable nature of MS and its
severe disabling symptoms (including fatigue) contribute to mood disor-
ders. However, depression appears to be more common in MS compared
with other similarly disabling neurologic disorders.? Depressive symptoms
occur in patients with all stages of MS, including those with a recent diag-
nosis, as well as those with greater levels of neurologic impairment.*

The higher frequency of depression in MS has been explained by
pathologic and immune consequences of the disease, including damage to
different regions of the brain. Lesion burden in the frontal lobes, periven-
tricular region, and temporal lobes correlates positively with depressive
symptoms in MS in some, but not all, neuroimaging studies.®
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Symptoms of depression aggravate fatigue, either directly or
through other psychologic consequences.”” Depression may add to the
deficits in executive functioning that are already often present in MS.®
Depression can also lead to somatization disorder in chronic illness, which
increases the severity of disability associated with a given level of neuro-
logic impairment.’ The stresses associated with chronic illness can
increase the severity of depressive symptoms. In addition, physical
impairments and fatigue can affect depression through an association
with decreased recreational activity.!? It is possible that decreased recre-
ational functioning can in turn lead to greater social isolation and further
deconditioning, which can further add to fatigue.

Fatigue, neurologic impairment as measured by the EDSS, and
depression are also inter-related.!'"14 However, in at least one study, once
depression was controlled for the association between fatigue and neuro-
logic impairment was very much attenuated.!!

Depression in association with severe chronic fatigue has been
linked to changes in neurohormonal or immunologic function. A growing
body of research supports a relationship between stressful life events and
psychologic distress, and impairments in cellular immunity.” It is reason-
able to assume that these stress-related factors can further add to the
fatigue of MS.

It is critical to evaluate MS patients for the presence of symptoms of
depression and treat these symptoms aggressively (Table 1).1° Treating
depression through either cognitive-behavioral therapy or antidepressant
medication lowers fatigue levels in depressed MS patients,'® as well as in
other fatigue states such as chronic fatigue syndrome.!” Depression treat-
ment should precede or occur simultaneously with other strategies for
reducing fatigue.

Fatigue and mood both vary over time, and can be affected by dif-
ferent factors in the disease course. Examining fatigue as a multidimen-
sional phenomenon has shown that mental fatigue and physical fatigue
may correlate differently with depression when assessed in a cross-sec-
tional versus a longitudinal analysis. In a study of 98 MS patients evaluat-
ed at baseline and over one year, depression was significantly correlated
at baseline with mental fatigue but one year later was predictive of only
physical fatigue. Hence the relationships over time between mood and
different fatigue dimensions are complex.!® In contrast, a study using a
unidimensional measure of fatigue, in which changes in fatigue and
depression were measured over the course of a clinical trial, showed a rel-
ative independence between fatigue and mood."”
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TABLE 1 DSAM-IV Diagnostic Criteria for Depression

Major Depressive Episode*:

A. Five (or more) of the following symptoms have been present during the same
two-week period and represent a change from previous functioning; at least
one of the symptoms is either: 1) depressed mood, or 2) loss of interest or
pleasure. (Do not include symptoms that are clearly due to a general medical
condition, or mood-incongruent delusions or hallucinations.)

1. Depressed mood most of the day, nearly every day, as indicated by either
subjective report (e.g., feels sad or empty) or observation made by others
(e.g., appears tearful).

2. Markedly diminished interest or pleasure in all, or almost all, activities
most of the day, nearly every day (as indicated by either subjective
account or observation made by others).

3. Significant weight loss when not dieting or weight gain (e.g., a change of
more than 5% of body weight in a month), or decrease or increase in
appetite nearly every day.

4. Insomnia or hypersomnia nearly every day:.

5. Psychomotor agitation or retardation nearly every day (observable by oth-
ers, not merely subjective feelings of restlessness or being slowed down).

6. Fatigue or loss of energy nearly every day.

7. Feelings of worthlessness or excessive or inappropriate guilt (which may
be delusional) nearly every day (not merely self-reproach or guilt about
being sick).

8. Diminished ability to think or concentrate, or indecisiveness, nearly every
day (either by subjective account or as observed by others).

9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal
ideation without a specific plan, or a suicide attempt or a specific plan for
committing suicide.

B. The symptoms do not meet criteria for a Mixed Episode.

C. The symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning.

D. The symptoms are not due to the direct physiological effects of a substance
(e.g., a drug of abuse, a medication) or a general medical condition
(e.g., hypothyroidism).

E. The symptoms are not better accounted for by bereavement (ie, after the loss of
a loved one); and the symptoms persist for longer than two months or are char-
acterized by marked functional impairment, morbid preoccupation with worth-
lessness, suicidal ideation, psychotic symptoms, or psychomotor retardation.

*Major depressive disorder can be diagnosed upon the occurrence of a single major depres-
sive episode. Recurrent major depressive disorder is diagnosed upon the occurrence of two
or more major depressive episodes.

Source: American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 4th ed. Washington, DC: American Psychiatric Press; 1994.15
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It is clear that the severely depressed MS patient is likely to be
fatigued, and treating the depression should improve fatigue. However,
the reverse is not always true. The fact remains that, while there is over-
lap between severe fatigue in MS and depression, both symptoms can
independently influence perceived health and quality of life.?” Therefore,
separate but overlapping treatment approaches for fatigue and depression
should be implemented.

Anxiety and Fatigue

Anxiety in MS is common, with a reported frequency as high as 25% to
90%.% There have been few formal studies examining the relationship
between anxiety and fatigue. One investigation of 101 MS patients did
examine affective state and fatigue in association with neurologic impair-
ment.?! There did not appear to be a major effect of fatigue, in that con-
trolling for the symptom of fatigue did not change the association among
depression, anxiety, neurologic impairment, and quality of life.
Nevertheless, it is reasonable to assume that the expenditure of energy
and resources from unremitting anxiety in an individual with depleted
reserves from MS will create added fatigue.

The Influence of Psychologic Factors on Fatigue

Regressional analyses in studies of large numbers of MS patients usually
do not focus solely on the relationship between depressive symptoms and
fatigue. Instead, there is a complex web of interactions between fatigue,
depressive symptoms, other affective states, coping style (e.g., behavioral
avoidance), and perceived mental and physical functioning, in addition to
such physical factors as pain (Figure 1).?? Exploring any one of these illness
variables individually is unlikely to explain the role of fatigue in the dis-
ease state. In contrast, considering the group of factors as a whole, with
different relative weighting, comes closer to capturing the nature of the
complex fatigue experience in the individual with MS.

Among the psychosocial factors that contribute to fatigue and
depression are feelings of control, helplessness, and illness perception.?
Feelings of control lessen fatigue, whereas focusing on bodily sensations
can exacerbate fatigue.?* Individuals who feel they can create environ-
ments appropriate to their psychologic and physical needs have been
shown to experience less fatigue and fatigue-related stress.5 In those in
medical groups who experience severe fatigue, fatigue correlates with low

48



Depression/Affective State and Its Relationship to NMS-Related Fatigue

Physical

iliness \
Treatment

v v v
Pain Depression Direct physncal
mechanisms
Sleep

disturbance \
FATIGUE |4=—
Behavioral /
—) avoidance and

deconditioning

FIGURE 1 Integrated scheme of potential mechanisms underlying fatigue.
Source: Wessely S, et al. Chronic Fatigue and its Syndromes. London, UK: Oxford
University Press; 1999.22

positive affect, but does not correspond with elevated negative affect.?>26
In a small study of 20 relapsing-remitting MS patients on interferon beta
therapy who also had fatigue, there was a clear inverse relationship
between fatigue severity and positive affect on the Positive and Negative
Affect Scale, but no association between fatigue and negative affect.?”

That the way patients perceive their illness is relevant to the fatigue
experience was demonstrated in a study of 168 MS patients assessed using
a range of measures of illness perception, self-esteem, anxiety, depression,
and severity of MS.?® Among many MS patients, the perception of their
disease was much more central to the fatigue experience then either their
ambulatory status or clinical disease subtype.

A sense of helplessness!® is associated with the uncontrollable,
unpredictable features of MS. This sense of helplessness is associated with
depression and fatigue severity. It also correlates with higher EDSS scores,
and may explain the relationship observed in some studies between
fatigue and neurologic impairment.!* In addition, a sense of hopelessness
(e.g., a focus on the negative aspects of the future and thoughts of suicide)
is associated with depression and a more progressive disease course.?’
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The close association between fatigue, personality traits,> psycho-
logic factors, and chronic illness variables is not unique to MS. In other
medical conditions, psychologic vulnerability has been shown to prolong
illness recovery and, along with attributional and coping style, contribute
to symptoms of persistent fatigue.>!33 Given the complex nature of a dis-
ease that affects primarily young adults, can have a highly unpredictable
course and cause a range of neurologic impairments, it is not surprising
that there are many interactions between mood, chronic illness measures,
and the symptom of fatigue.

Conclusions

Individuals with MS bring to their disease their own underlying personal-
ity and method of coping style. Thus, each person with MS-related fatigue
has a unique set of physical and psychologic circumstances that contribute
to this symptom. The fatigue that is caused by MS is further aggravated
by depression, pain, and sleep disorders, and is also highly sensitive to the
individual’s coping pattern, attribution of illness style, and personality
traits. The fact that these psychologic factors have powerful modulating
effects on fatigue suggests that behavioral interventions may be helpful to
selected MS fatigue patients.
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Examination
and Diagnosis

A comprehensive workup for MS-related fatigue is essential to diagnos-
ing fatigue and choosing an effective management strategy. The workup
requires a detailed history from the patient and the family. In addition to
a general and neurologic examination, laboratory testing to rule out other
potential causes of fatigue is helpful. The evaluation should also include
self-report measures of fatigue, sleep, pain, and depression/other mood
disorders.

History

The history and physical examination should be designed to gain as full
an understanding of the patient’s physical and psychologic condition as
possible, and to tease out any information that may indicate a cause of
fatigue other than MS.

It is useful to distinguish between reports of pathologic fatigue (an
overwhelming sense of tiredness or loss of energy that persists after rest)
versus the transient, mild fatigue associated with otherwise healthy indi-
viduals. Fatigue should also be distinguished from excessive daytime
sleepiness or affective disorders. The Epworth Sleepiness Scale (ESS) can
help assess excessive daytime sleepiness (see Table 1).! In addition, it is
often valuable to administer a brief inventory of mood, such as the
Depression Subscale of the Multiple Sclerosis Quality of Life Inventory
(MSQoL),?> the Beck Depression Inventory (BDI),® or the Center for
Epidemiologic Studies Depression Scale (CES-D).* One approach to
administering these assessments is to ask patient to fill out the question-
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TABLE 1 Epworth Sleepiness Scale (ESS)

The ESS can be used to detect symptoms of excessive daytime sleepiness (EDS),
which may mimic fatigue. EDS may be a sign of a sleep disorder such as nar-
colepsy or sleep apnea syndrome. A score of =10 generally signifies the presence
of moderate to severe EDS.

Indicate your chance of falling asleep under the following situations:
0 = no chance of dozing

1 = slight chance of dozing

2 = moderate chance of dozing

3 = high chance of dozing
Situation Chance of Dozing

Sitting and reading

Watching TV

Sitting inactive in a public place (e.g., a theater or a meeting)

As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstances permit
Sitting and talking to someone

Sitting quietly after a lunch without alcohol

© N oA~ WD

. In a car, while stopped for a few minutes in traffic
TOTAL SCORE:

Source: Johns MW. Sleep. 1991;14:540-545.1

naires while still in the waiting room. During the interview, specific ques-
tions about fatigue should include its onset (ie, whether it is acute or
chronic), whether there are any variations during the day or night, the
severity of the fatigue (which can be assessed using a self-report scale),
and whether the fatigue is general or isolated to certain parts of the body
(e.g., the upper or lower extremities).

The health care provider should also inquire whether the patient can
identify any triggering factors that may worsen fatigue (e.g., heat, exer-
cise, or personal or family stress) or situations and activities that can lessen
fatigue (e.g., whether fatigue improves after exercise or rest). The guide-
lines for MS-related fatigue issued by the MS Council for Clinical Practice
Guidelines include a fatigue diary that can be given to patients to help
them identify potential triggers for fatigue and determine whether the
timing or severity of fatigue varies (Table 2).° A copy of the diary or a sim-
ilar tool can be given to patients when they initially complain of fatigue or
tiredness, and reviewed during subsequent visits.
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TABLE 2 MS Daily Activity Diary

Instructions

1. At the top of the day’s diary, describe how you slept the night before.

2. Assign a number value from 1 to 10 (1 being very low and 10 being very high)
for:

* Your level of fatigue (F).
* The value or importance of the activity you are doing (V).
e The satisfaction you feel with your performance of the activity (S).

You can compute the “value” of an activity by comparing it to other activities
you would like to do during the course of the day.

For example:

1 pm: F=7 V=3 S=2
Activity: Fixing lunch standing 15 minutes (hot)
Comment: Blurred vision

3. Always describe the physical work done in the Activity section (e.g., stood to
shower 10 minutes, went up 20 stairs, walked 200 feet).

4. Note the external temperature of the environment under Activity.

5. List under Comments all MS symptoms as they appear or worsen during the
day, including cognitive problems, visual problems, weakness, dizziness, drag-
ging foot, pain, numbness, burning, and so forth.

6. Make notes every hour.
Name: Date:

Describe last night’s sleep:

Time F |V |S Activity Comment
6:00 AM
7:00
8:00
9:00

10:00

11:00

12:00 pm
1:00
2:00
3:00

(continued on next page)
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TABLE 2 MS Daily Activity Diary (continued)

Time F| V]S Activity Comment
4:00
5:00
6:00
7:00
8:00
9:00

10:00

11:00

Source: Multiple Sclerosis Council for Clinical Practice Guidelines. Fatigue and Multiple
Sclerosis: Evidence-Based Management Strategies for Fatigue in Multiple Sclerosis. Washington,
DC: Paralyzed Veterans of America; 1998.5

The history should include an assessment of professional activities
and activities of daily living. The physician or nurse should inquire about
the patient’s occupation and level of stress at work, as well as any changes
in occupational, educational, social, or personal activities.

While fatigue in an MS patient is most likely related to MS itself,
other coexisting medical disorders could also produce fatigue and should
be considered. Prominent diseases or conditions in which fatigue may be
a symptom include malignancy,5 chronic fatigue syndrome,” chronic kid-
ney disease,® recent surgery,” Parkinson’s disease,'” chronic obstructive
pulmonary disease,'! human immunodeficiency virus infection,'? or other
acute or chronic infectious disorders such as hepatitis or influenza. The
patient should also be asked about the presence of movement disorders
such as restless legs syndrome or periodic limb movements of sleep. The
patient’s bed partner should be queried about the presence of any move-
ment disorders during sleep, as well as the occurrence of sleep
apneas/hypopneas.

In reviewing the medication history, it is necessary to consider the
possible contribution to fatigue of medications such as benzodiazepines,
muscle relaxants, antihistamines, and sedatives. (A list of medications
that may cause or contribute to fatigue is given in Chapter 8.) The
patient’s immunomodulating therapies are also important factors, and
should be assessed to determine whether an association can be estab-
lished between interferon therapy and fatigue. Caffeine and alcohol
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intake should be determined, as excessive consumption may interfere
with sleep patterns.

Questions on the patient’s lifestyle should be designed to elicit infor-
mation about relationships with family members, as stress and/or depres-
sion may be associated with fatigue. Careful attention should be paid to
the patient’s physical, emotional, and psychologic support network at
home; if any of these are deemed to be insufficient, referral for appropri-
ate care (e.g., occupational therapy, psychologic care, or a social work
provider) should be given. The patient’s degree of physical activity (exer-
cise and recreational activities) should be assessed.

During the interview, the health care provider should observe the
patient carefully for the presence of negative affect, apathy, or other signs
that may be indicative of depression. Taking a psychologic history can be
challenging. Patients may not be aware of depressive/fatigue symptoms,
or they may have accepted them as a “normal” part of their lives. The
physician should focus on the potential presence of depression or anxiety
disorders; recent weight loss or gain, loss of appetite, feelings of sadness,
or recent loss of interest in activities are all signs of depression.!® The psy-
chologic history should also ask about the patient’s experience with alco-
hol or other drugs of abuse, prescription medication abuse, and a history
of spousal abuse. If any of these are suspected, a psychiatric consultation
is appropriate.

Physical Examination and Laboratory Testing

A comprehensive physical exam should be designed to rule out comorbid
conditions that may be causing or contributing to fatigue. The exam should
include a temperature/vital sign assessment, and a head, ear, eyes, nose,
and throat evaluation to check for signs of lymph node enlargement, thy-
roid size, throat and ear redness or swelling, or otitis. Chest examination
should check for the presence of abnormal heart and lung sounds that may
indicate the need for cardiac/pulmonary testing. The skin should be exam-
ined carefully for evidence of rash or local erythema at injection sites, and
the abdomen should be palpated and assessed for hepatosplenomegaly. A
thorough neurologic examination should be conducted to assess for evi-
dence of disease progression or abnormalities in affect.

A number of laboratory tests are available if a cause of fatigue other
than MS is suspected. A nonexhaustive list of laboratory tests is shown in
Table 3.1 Routine laboratory tests should be used to exclude causes of
fatigue such as infection and metabolic disease.!® Imaging examinations
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such as conventional and functional magnetic resonance imaging (MRI)
and positron emission tomography (PET) have been used to help diagnose
MS and estimate disease progression. However, they are not indicated as

part of the fatigue workup.

TABLE 3 Differential Diagnosis of Fatigue in the
MS Patient: Laboratory Testing

The following laboratory tests are useful if the physician has an index of suspicion

for fatigue that is not related to MS:

Test

Assesses for:

Serial morning or afternoon
temperatures

Complete blood cell count
and differential

Sedimentation rate

Electrolytes

Glucose

Blood urea nitrogen/creatinine
Calcium

Total bilirubin

Serum glutamic oxalocetic
transaminase (SGOT)

Serum glutamic pyruvic
transaminase (SGPT)

Alkaline phosphatase

Creatine phosphokinase (CPK)
Urinalysis

Posteroanterior lateral chest radiograph
Antinuclear antibodies

Thyroid stimulating hormone
HIV antibody test

Purified protein derivative
Hepatitis screen

Lyme serologies

Infection, malignancy
Infection, malignancy

Abscess, osteomyelitis, endocarditis,
cancer, tuberculosis, mycosis,
collagen-vascular disease

Adrenal insufficiency, tuberculosis
Diabetes mellitus
Renal failure

Hyperparathyroidism, cancer,
sarcoidosis

Hepatitis, hemolysis
Hepatocellular disease

Hepatocellular abscess

Obstructive liver disease
Muscle disease

Renal disease, proteinuria
Cardiopulmonary disease

Systemic lupus erythematosus, other
collagen-vascular disease

Hypothyroidism

HIV/AIDS

Tuberculosis

Hepatitis

Lyme disease/postlyme syndrome

Source: Adapted from Morrison RE. Obstet Gynecol Clin North Am. 2001;28:225-235.14
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Conclusions

The fatigue workup for the MS patient should be designed to determine
specific triggers of fatigue and to systematically rule out other potential
causes such as neurologic, cardiac, infectious, metabolic, and neoplastic
disease. Careful attention should be paid to the patient’s psychologic his-
tory to identify or rule out affective disorders such as depression. Because
of the high prevalence of fatigue in the MS patient, it should be consid-
ered a diagnosis of inclusion; a careful patient history and appropriate lab-
oratory testing can be used to rule out other suspected causes.
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Nonpharmacologic

Approaches

Multiple sclerosis-related fatigue requires a comprehensive management
strategy that should incorporate a range of nonpharmacologic interven-
tions. Patients can be greatly helped by an exercise plan, nutritional coun-
seling, energy-conservation strategies, and cooling strategies for
heat-induced fatigue (whether or not it is related to exercise). This chap-
ter discusses the basic principles of nonpharmacologic management of
fatigue. The recommendations discussed here vary in the degree to which
they have been explored specifically for MS-related fatigue; therefore,
there is a greater level of evidence for some strategies than for others.
Unfortunately not all of the recommended interventions have been tested
in randomized, controlled trials. Nevertheless, all of these strategies incor-
porate common-sense approaches to overall physical and mental well-
being that can be expected to reduce the deleterious effects of fatigue. The
few available controlled studies that have been conducted have tended to
support these nonpharmacologic approaches to management.

Exercise

Exercise provides numerous benefits to individuals with MS, including
decreases in risk factors for cardiovascular disease, reduction in obesity,
and improvement in mood.! On the contrary, limiting physical activity
contributes to muscle weakness and worsening aerobic capacity, which
can cause fatigue, worsen existing fatigue, and make it more difficult to
reverse fatigue symptoms.
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No innate symptoms or qualities of MS specifically contraindicate
exercise. It has been demonstrated that MS patients exhibit a normal car-
diovascular response to exercise, and that they can exercise sufficiently to
improve their fitness levels.?® Exercise has proven beneficial in other
chronic disease states such as cancer,* and similar effects can be expected
for people with MS.?

Several recent studies have examined the effects of exercise on
fatigue, as well as closely related measures such as vitality and overall car-
diovascular health. These trials used various study designs, making it dif-
ficult to draw comparisons among trials. However, all have demonstrated
at least some degree of improvement with regard to fatigue and/or vitali-
ty. One short-term trial randomized 26 patients with moderate disability
(EDSS mean, 4.5-4.6) to an exercise training program or to no exercise
intervention as part of an inpatient rehabilitation program.® All patients
were able to pedal on a free-standing bicycle ergometer and had no histo-
ry of cardiovascular, respiratory, or other conditions that precluded partic-
ipation in the training program. A graded maximal exercise test, tests of
lung function, and various questionnaires that included the Fatigue
Severity Scale (FSS) and Medical Outcomes Survey Short Form 36 (SF-36)
were administered at baseline and at the end of 4 weeks. Also included
were 26 healthy, mostly sedentary persons who served as controls.
Baseline testing showed that the levels of fatigue on the ESS were 60 to
67 % higher in the MS groups compared with the healthy, but sedentary
controls.

Those assigned to the exercise program participated in five super-
vised training sessions per week over 3 to 4 weeks, with each session con-
sisting of 30 minutes of bicycle exercise training. The patients assigned to
exercise training showed significant increases on respiratory measures of
forced vital capacity and peak expiratory flow rate. A 17% increase in
sport-related activity was also demonstrated. Of the scales used to meas-
ure fatigue, there was a trend toward reduced fatigue on the ESS in the
exercise group compared with the no-exercise group (-14% versus —4%;
P=0.09); however, there was a significant increase in the vitality subscale
of the SE-36 in the exercise group, as well as a significant increase in social
functioning. No significant increase was seen on either of these scales in
the no-exercise group.

The results showed that a short-term exercise program can be suffi-
cient to impact fatigue and vitality scores in MS patients with a high base-
line level of fatigue, by counteracting the effects of detraining secondary
to fatigue. The lack of a significant effect on the FSS was deemed poten-
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tially related to the short duration of the study, which may not have been
long enough to exhibit significantly marked changes. Alternatively, the
ESS may not have been sensitive enough to detect changes in fatigue over
a short period of time.” A longer, 15-week graded exercise program
showed significant reductions in the fatigue category of the Profile of
Mood States (POMS) at week 10, but again, no significant reduction on
the FSS.3 In this study also, it was suggested that the FSS may be insuffi-
ciently sensitive to changes over time.

The effects on fatigue of a longer-term outpatient rehabilitation pro-
gram were examined in a trial of 46 patients with chronic progressive
MS.6 In this study, 20 patients were randomized to rehabilitation services
for 5 hours, 1 day per week, over the course of 1 year. They were com-
pared with 26 patients in a nontreatment group who were assigned to a
waiting list for rehabilitation. The program integrated physical therapy
with supportive services to maintain physical function, as well as occupa-
tional therapy and nutrition services. Fatigue, measured as an item on the
26-item MS-Related Symptom Checklist, was significantly reduced in the
treatment group compared with the waiting group (P=0.004).°

Practical Considerations for Exercise

Unfortunately, few resources offer specific exercise guidelines for the MS
patient, to alleviate fatigue and improve well-being.! Thus, physicians
must use careful clinical judgment in assessing the patient and assigning
an exercise program. Programs should be tailored to meet individual cir-
cumstances, taking into account medications, exacerbations, and recovery
stages.! For the severely disabled patient, exercises to maximize inde-
pendence, including strengthening muscles used for activities of daily liv-
ing and exercises for balance, coordination, and range of motion, may be
most appropriate.”

Health care providers must assess how new the patient is to exercise
and give an appropriate evaluation of cardiovascular and overall health
risk, as well as any non-MS-related conditions that may pose additional
health risks, such as asthma. Any exercise program must be designed with
the patient’s level of physical activity in mind, and adjustments must be
made that take into account the patient’s level of disability (e.g., use of
special shoes, use of foot straps for stationary cycles). Thorough neuro-
logic and musculoskeletal examinations should be performed that take
into account factors such as gait, balance, and degree of spasticity. A phys-
ical therapist should be consulted initially and used periodically to moni-
tor the patient’s progress. A hierarchical program that is designed to meet
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the individual needs of the patient should then be developed, with
patients progressing at their own pace through the different stages (pas-
sive range of motion, active resistance, specific strengthening, integrated
strength exercises, and increases in the amount of time devoted to cardio-
vascular workouts).®

People tend to have a low degree of adherence to exercise programs,
whether or not they have MS. Therefore, when initially discussing an exer-
cise program, the physician must make every effort to “sell” the program
to the patient, conveying its importance and giving the same weight to
exercise as to any pharmacologic therapy. The exercise program should be
presented as a structured regimen that includes details such as the number
of days each exercise should be performed, the amount of time spent on
each exercise, and the specific number of repetitions performed. In the
author’s experience, providing a prescription for the exercise program gives
additional authority to the program and underscores its importance.

Patients also should receive positive reinforcement for completing an
exercise program. Asking the spouse or partner to provide a special
reward (dinner out, etc.) at the end of a month of exercise is an important
way of sustaining morale and encouraging the activity. Offering acknowl-
edgment or adapting cognitive-behavioral methods can aid in increasing
patient adherence to an exercise program. Table 1 summarizes some
adherence techniques that can be discussed with the patient.

Cooling Programs

Given the association between heat, fatigue, and deficits in nerve impulse
conduction, heat sensitivity is a major factor to take into account for MS
patients regardless of whether they are assigned to an exercise program.’
Several small studies have shown that the use of cooling garments can
effectively decrease fatigue in MS patients. In a series of case studies
designed to assess the perceived impact of fatigue with the use of a cool-
ing suit, eight individuals reported a reduction in fatigue on the Fatigue
Impact Scale (FIS), as well as reduced sense of fatigue or affective prob-
lems related to fatigue on patient diaries and interviews.!”

In a crossover study that randomized patients to active cooling (7° C)
or sham cooling (26° C) for 60-minute periods with a head-vest cooling
garment, active cooling was associated with improvements in fatigue on
the Shortened Fatigue Questionnaire, an instrument that rates four
fatigue-related questions on a 7-point scale.!’ The improvement in fatigue
was associated with decreases in nitric oxide (NO) production, which
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TABLE 1 Ensuring Patient Adherence to an Exercise Program

The following will help the fatigue patient adhere to an exercise program over
the long term:

o Make sure the patient has the right equipment: Depending on their level of
mobility, patients may need adaptive equipment such as special footwear,
walkers, or safety guards that can be attached to exercise equipment. The
physician should consult with a physical therapist to assess the patient’s
needs in this regard.

o Use a pyramid approach: The exercise plan should be based on a pyramid
approach, both for muscle fitness and aerobic fitness. With a pyramid
approach to muscle fitness, the patient should start with simple range-of-
motion exercises, gradually working up to strength-training exercises that
involve all major muscle groups. For aerobic fitness, the patient can start by
slowly increasing the number of normal daily activities, moving on to mild
recreational activities, and eventually to a structured exercise program. An
exercise program can involve activities such as walking, treadmill work, or
cycling for 30 to 45 minutes three to four times per week.

® Have the patient choose enjoyable activities: Allowing patients to choose
activities that they enjoy will give them a better chance of succeeding
over the long-term.

o Work with the patient on exercise planning: Encourage the patient to get enough
sleep the night before, and to plan exercise activities during times when
fatigue is less severe. A fatigue diary (see Chapter 6) can be useful in
identifying such times. Instruct the patient never to exercise to the point
of exhaustion.

o Make exercise a “prescription”: Treat your discussions on exercise with the
patient with the same degree of gravity that you would pharmaceutical
prescriptions.

*  Lncourage patients to reward themselves: Encourage patients to set exercise goals
and give themselves small rewards for achieving these goals.

leads to improvement in nerve conduction; active cooling was associated
with a 41% decrease in mean leukocyte NO production (P=0.004).

For the patient engaging in exercise, a water program can be consid-
ered to prevent overheating. A water temperature of less than 85° F has
been recommended!?; however, there is evidence from one case study
that higher temperatures (94° F) may not induce fatigue.’® In addition to
its cooling effects, the buoyancy and viscosity of water can facilitate
movement, alleviate problems with balance, and provide resistance for
muscle strengthening.!3

If a water exercise program is neither desirable for the patient nor
easily accessible, other options include precooling prior to exercise and the
use of cooling garments during exercise. In a study of six MS patients with
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demonstrated thermosensitivity in which each subject performed an exer-
cise test with or without precooling, the subjects performed better and
had lower levels of fatigue following the precooled trial.!* Precooling con-
sisted of immersion to the level of the suprailiac crest for 30 minutes in a
water bath of 16-17° C. Fatigue was assessed via FIS scores, which were
significantly lower in the precooled group than in the noncooled group
immediately following exercise (FIS mean, 23 versus 30; P<0.05).14

Nutrition

No special diet specifically treats fatigue. However, developing a solid
nutrition program can help maintain overall health, increase energy
reserves, improve sleep, and reduce tiredness.

MS patients who are fatigued can be offered nutritional counseling
to evaluate their dietary habits and to educate them on the cornerstones
of healthy nutrition. For patients who are overweight, their excess weight
can contribute to fatigue and deconditioning. Patients may also be under-
weight, due to the state of “high metabolic demand” that results from bat-
tling a chronic illness such as MS. The following are some nutritional
guidelines that can be discussed with patients:

e Avoid refined sugars and other sweets: Excess sugar can alter blood
glucose levels, increasing tiredness as glucose levels “spike” and then
drop.

e Eusure adequate hydration: Dehydration can increase feelings of
fatigue. Drinking adequate fluids (preferably water) should be
encouraged. This is especially important following exercise, as dehy-
dration may not always be apparent. Potential bladder problems
should be taken into account in making recommendations for fluid
intake; drinking too much liquid can create a need for nighttime
bathroom trips, thus interfering with sleep, which can be another
potential contributor to daytime fatigue. A prescription for oxybu-
tynin (Ditropan-XL®) or another agent to control overactive bladder
should be considered in these cases.

e Limit consumption of caffeine and avoid tobacco: Both caffeine and tobac-
co act as central nervous system (CNS) stimulants, and can interfere
with sleep. Both should be assessed during the patient interview. If
a smoking-cessation plan is needed, the selective norepinephrine
reuptake inhibitor bupropion (available as Zyban® for smoking ces-
sation and Wellbutrin-XL™ for depression) can be considered, as it

66



Nonpharmacologic Approaches

has the added benefit of antidepressant activity, and at least one
report has supported its benefits for improving fatigue.'”

Ensure quality nutrition: A balanced diet should include foods that are
high in vitamins, minerals, protein, and complex carbohydrates.
High-quality protein (fish, poultry, and lean meat) can help the
patient preserve muscle mass, while complex carbohydrates (such as
potatoes, whole-grain foods, and legumes) can help stabilize blood
sugar and energy levels. A diet with adequate fiber can help avoid
constipation, which also may contribute to feelings of fatigue.

In premenopausal women and those for whom there is a likeli-
hood of blood loss (e.g., postsurgical patients), supplemental iron
may be considered, as there is a clear association between fatigue
and anemic states.!® Several commercial iron supplements are avail-
able, generally containing about 200 mg/d of elemental iron.!6
Eat smaller meals: Eating smaller meals throughout the day instead of
three large meals can also help stabilize the patient’s energy levels,
and avoid feelings of fatigue and lethargy.

Limit alcohol intake: Although alcohol is not specifically proscribed for
the fatigue patient, it acts as a CNS depressant and can interfere with
sleep, increasing feelings of daytime tiredness and fatigue. In addi-
tion, alcohol interacts with a number of medications that the patient
may be taking for other MS symptoms (e.g., benzodiazepines).
Exercise regulatly: Regular exercise can help stimulate the appetite. It
also helps maintain a healthy weight.

Assess the patient’s use of “herbal” or “alternative” therapies:
Manufacturers of supplements and herbal products often make
claims that these products can fight fatigue. With the exception of
iron supplements, which can treat fatigue related to anemia, there is
no evidence that these alternative therapies are useful for fatigue.
The use of such products should be discouraged.

Principles of Energy Conservation

Principles of energy conservation, or “energy-effectiveness strategies,”
have not been subjected to extensive evaluation as part of a strategy for
MS fatigue management. Nonetheless, the few studies available are sup-
portive of an energy conservation approach. One such study evaluated the
effect of a six-session, 2-hour per week energy course taught by occupa-
tional therapists to 54 patients with MS-related fatigue. Reductions in
fatigue were seen on the FIS, combined with improvements in quality of
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life and assessments of self-efficacy on the Self-Efficacy Gauge, a measure
of the patient’s confidence in the ability to perform specific behaviors.'”

Energy conservation was also effective in reducing fatigue as meas-
ured by the FIS in an 8-week energy conservation program involving 37
patients with progressive MS. Patients were randomized either to an
experimental energy conservation program or an 8-week period of tradi-
tional treatment, using a crossover design study. The total FIS and the FIS
subscale scores (physical, cognitive, and psychosocial) significantly
declined during the experimental treatment program but not during the
control period. Improvement was also maintained 8 weeks later in those
subjects available for repeat evaluation.!®

These data support the use of occupational therapy referrals in help-
ing patients learn energy conservation techniques as a means of reducing
fatigue. Some specific recommendations regarding energy conservation
are given in the Appendix."”

Conclusions

Nonpharmacologic interventions are an essential component of therapy
for the fatigued MS patient, as they can have significant benefits in reduc-
ing or eliminating both secondary and primary MS fatigue. Unfortunately,
the interventions that are necessary, including exercise, changes in diet
and nutrition, and adoption of energy-effective strategies, all require long-
term commitments and lifestyle changes that make them difficult to inte-
grate into patient routines. Therefore, it is up to the physician and the
entire health care team to be especially vigilant in making sure that the
patient adheres to nonpharmacologic therapy recommendations.
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Pharmacologic
Management

N onpharmacologic measures should be considered first-line therapies
for fatigue. These include exercise, proper nutrition, and energy conserva-
tion strategies. Nevertheless, if the patient does not respond or responds
inadequately to these measures, adding pharmacologic therapy is often a
necessary next step. In patients with overwhelming and severe fatigue
who are unlikely to engage in exercise, medication should be considered
a first-line option. This chapter discusses drug therapy options for MS-
related fatigue, including issues related to medication management for the
control of other symptoms and those surrounding immunomodulator use.

Adjustment of Symptomatic Medications

A 55-year-old nurse with secondary progressive NS was expetiencing
severe fatigue, spasticity, and painful leg spasms at night, which disrupted
her sleep. She required assistance with transfers, and was either confined to
a wheelchair or to her bed most of the day. High doses of baclofen (in the
range of 180 mg/day) were necessary to control the painful spasms.
However, her fatigue, which had been severe at baseline, became over-
whelming with the increases in oral baclofen, and was further complicated
by lethargy and mental slowing. The patient underwent baclofen pump
insertion and was able to discontinue oral baclofen. At an intrathecal dose
of 100 mcg/day, she was able to sleep pain free without spasms at night.
During the day, her muscle tone was significantly reduced, yet she was
mentally alert, no longer lethargic, and her fatigue was much improved.
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The preceding case illustrates the fatiguing effects that can result
from medications used to control other symptoms of MS. Multiple scle-
rosis patients often require medications that control spasticity, tremor,
bowel or bladder dysfunction, and pain. They may also be taking med-
ications for other diseases/conditions that may be related to or independ-
ent of MS, including depression and anxiety.

Table 1! is a partial list of medications that can have sedating prop-
erties that contribute to fatigue. Medications that carry a high risk of seda-
tion and/or muscle weakness and that can cause or exacerbate fatigue
include those used for analgesia (hydrocodone and other opioids); muscle
relaxants (carisoprodal, diazepam and other benzodiazepines, tizanidine,
and baclofen); and sedative/hypnotic medications (benzodiazepines and
benzodiazepine receptor agonists such as zolpidem). As part of the fatigue
workup, the health care provider needs to be aware of all medications that
the patient is taking, noting the changes in regimens (as well as the reason
for the regimen change) in the patient’s chart. It is important to determine
not simply what was prescribed at the prior visit, but to determine, using
the individual’s family as a resource if necessary, what the individual with
MS is truly taking (including any over-the-counter medications and/or
“alternative” therapies). Patients should also be asked to keep track of
medications, and to pay careful attention to any perceived association
between medication use and feelings of fatigue.

In general, initiation of medication should begin by starting at the
lowest possible dose and titrating up slowly so that the patient can adjust
to medications that may be sedating. Dosing of sedating medications in
the evening can reduce daytime fatigue and help facilitate sleep.

Issues With Immunomodulator Therapy

Fatigue in association with other flu-like symptoms (e.g., fever and chills)
can develop with interferon beta therapy (see Chapter 4). These symp-
toms usually abate after several months, but in some individuals, persist
for longer periods. Flu-like symptoms, including fatigue, can develop the
day after either subcutaneous or intramuscular injection, and may persist
for 1 or more days. The reaction can be treated with a combination of
acetaminophen and ibuprofen for pain and fever control. It is useful to
take both medications prior to the interferon beta injection, several hours
after the injection, and the morning following the injection.

In addition to acetaminophen or ibuprofen, the wake-promoting
agent modafinil can reduce cytokine-induced fatigue. In a small study
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TABLE 1 Pharmacologic Agents That May Cause/Contribute
to Fatigue in the MS Patient

Drug Used for: Examples

Analgesics Pain control Butalbital, hydrocodone (Vicodin®),

oxycodone (Oxycontin®)

Interferon Reducing MS Interferon beta-1a (Avonex®, Rebif®);

therapies exacerbations interferon beta-1b (Betaseron®)

Muscle Spasticity, muscle  Tizanidine (Zanaflex®), baclofen (oral or

relaxants strain, anxiety through an intrathecal pump);
disorders carisoprodal (Soma®)

Sedatives/ Sleep aids, anxiety, Alprazolam (Xanax®), clonazepam

hypnotics muscle relaxation  (Klonopin®); diazepam (Valium®);
zolpidem (Ambien®)

Anticonvulsants Seizure control; Carbamazepine (Tegretol®); divalproex
pain control; (Depakote®); gabapentin (Neurontin®)
depression or
anxiety

Antidepressants Depression and Clomipramine (Anafranil®); nefazodone
anxiety disorders (Serzone®); sertraline (Zoloft®)

Antihistamines  Allergies, hay fever Diphenhydramine (Benadryl® or other

over-the-counter allergy medicines);
cetirizine (Zyrtec®)

Antipsychotics  Schizophrenia, Clozapine (Clozaril®); risperidone
psychoses (Risperdal®)

Hormone Hormone Medroxyprogesterone (Depo-Provera®)

therapies replacement,
contraception

Source: Multiple Sclerosis Council for Clinical Practice Guidelines. Fatigue and Multiple
Sclerosis: Evidence-Based Management Strategies for Fatigue in Multiple Sclerosis. Washington,
DC: Paralyzed Veterans of America; 1998.1

involving 18 patients, eight of whom reported increased fatigue following
weekly intramuscular injections of interferon beta-1a, the use of modafinil
significantly reduced fatigue scores on the Fatigue Severity Scale (FSS)
(P<0.05), and improved positive affect scores on the Positive and Negative
Affect Scale (PANAS).? In this study, modafinil was given at a starting dose
of 100 mg 48 hours after the interferon beta-1a injection, and titrated to
200 mg daily after 3 days. Low doses of prednisone also can be used to
control persistent flu-like symptoms following inteferon beta therapy.®
Glatiramer acetate has a lower incidence of malaise, fatigue, and
other flu-like effects compared with the interferon betas. In the controlled,
premarketing clinical trials of this agent, a flu-like syndrome was reported
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by 19% of patients.* Thus, in patients who are naive to immunomodula-
tor therapy, if severe fatigue is a major concern, the fact that glatiramer
acetate has a reduced association with fatigue may be a factor to consider
when the patient and physician choose a therapy.

Medications Used to Treat MS-Related Fatigue

Pharmacologic therapy is critical in the treatment of MS-related fatigue.
While no medication has been specifically approved by the US Food and
Drug Administration (FDA) to treat MS-related fatigue, several agents
have been used over the past 2 decades, demonstrating varying degrees of
benefit (Table 2). Of these, the greatest degree of chemical information is
available on the antiviral agent amantadine, the central nervous system

TABLE 2 Drugs Commonly Used to Treat MS-Related Fatigue (Adult Doses)

Usual Usual
Starting Maintenance Maximum
Drug Dose Dose Dose Side Effects
Amantadine 100 mg per 100 mg twice 300 mg Insomnia, vivid
(Symmetrel®) day in the per day per day dreams
morning
Modafinil 100 mg per 200 mg per day 200 mg Headache,
(Provigil®) day in the in the morning, per day (some insomnia
morning or 100 mgin  people might
the morning  respond well to
and 100 mg at  higher doses)
lunchtime
Pemoline 18.75 mg per 18.75-56.25 93.75 mg Irritability,
(Cylert®) day in the mg per day per day restlessness,
morning insomnia,
potential liver
problems
Bupropion, 150 mg per 150 mg 450 mg Agitation,
sustained day in the per day per day anxiety,
release morning insomnia
(Wellbutrin-XL™)
Fluoxetine 20 mg per 20-80 mg 80 mg Weakness,
(Prozac®) day in the per day per day nausea,
morning insomnia
Venlafaxine 75 mg per 75-225 mg 225 mg Weakness,
(Effexor-XR®) day in the per day per day nausea,
morning dizziness
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(CNS) stimulant pemoline, and the wake-promoting agent modafinil.>~1?
Other agents that have been examined include the aminopyridines, anti-
depressants, and transdermal histamine/caffeine.

Amantadine

Amantadine is approved by the FDA for the prevention and treatment of
influenza type A infection and for the management of parkinsonian and
drug-related extrapyramidal reactions.!! Its antiparkinsonian activity is
related to its ability to block presynaptic dopamine reuptake and to direct-
ly stimulate postsynaptic receptors.!! Its effect on MS-related fatigue is
possibly related to these dopaminergic mechanisms.

Amantadine has been evaluated for the treatment of MS-related
fatigue in at least four controlled trials, all of which administered the agent
in a dose of 100 mg twice a day to the active-therapy groups.’® Three of
these were randomized, controlled trials conducted in the 1980s that com-
pared amantadine with placebo,”” with each trial using a different evalu-
ation scale to assess the effects on fatigue symptoms.

The first trial, published in 1985,° was undertaken following the
observation that an MS patient taking amantadine for influenza showed
improvement in MS-related symptoms. Following an open-label investi-
gation of amantadine, in which 14 of 18 treated patients achieved a posi-
tive response, the investigators enrolled 32 patients in a double-blind,
crossover comparison of amantadine and placebo. A 4-point fatigue scale
(marked, moderate, mild, or no improvement) was used to evaluate
response to treatment after 3 months of therapy. Amantadine treatment
improved fatigue, as evidenced by a significant difference in the number
of patients reporting any degree of improvement (62.5% versus 21.8% for
placebo; P=0.0005). At the end of the trial, no patient expressed a prefer-
ence for placebo over amantadine.

In a second study, amantadine was compared with placebo in 29 MS
patients who had symptomatic fatigue for at least 3 months prior to study
entry. This randomized, crossover trial consisted of two 4-week treat-
ment periods, with a 2-week washout between treatments. Fatigue was
measured by patient self-rating on seven indices, each with a 5-point scale
ranging from 1 (poor) to 5 (excellent). Amantadine treatment did not sig-
nificantly improve the overall fatigue score compared with placebo (3.18
versus 2.96; P=0.058). However, in a separate analysis of each of the
indices used in the study, significant differences were seen in general ener-
gy level, concentration and memory, well-being, and the ability to solve
problems. No significant improvement was seen in muscle strength, moti-
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vation level, or the ability to finish a task. Eight of the 22 patients who
completed the study reported that they felt less fatigued while taking
amantadine.

The largest of these three studies was a 10-week, multicenter
Canadian trial that included 115 patients with a 3-month history of “chron-
ic persistent fatigue.”” A 50-mm Visual Analog Scale for Fatigue (VAS-F)
was used to assess daily fatigue. Activities (selected by each patient) most
affected by fatigue and 13 activities of daily living were also evaluated
weekly by a VAS. The study consisted of a 2-week placebo run-in period,
with two 3-week treatment periods separated by a 2-week washout.

A crossover analysis of variance detected a significant period effect,
with fatigue significantly greater in the 2-week baseline period (31.6 mm)
compared with the 2-week washout period (27 mm). This effect was seen
regardless of the treatment (placebo or amantadine) during the first peri-
od. To accommodate this period effect, an analysis of covariance model
was fitted for each of the 3 treatment weeks using the mean of the two
baseline fatigue scores as a covariant.

Amantadine decreased fatigue in this study; however, the improve-
ment was only statistically significant at week 1 (P<0.01). Amantadine
use resulted in a significant mean decrease in the effect of fatigue on
selected activities compared with placebo at each of the 3 weeks (P<0.05),
and when the overall treatment effect was analyzed (P<0.01). The per-
centage of patients reporting adverse effects was 57 % with amantadine
and 54% with placebo. Of adverse effects specifically monitored in the
study, only insomnia was reported significantly more often with amanta-
dine (13 patients) than with placebo (four patients; P=0.029).

Another study evaluated the pharmacologic treatment of fatigue in
119 patients with clinically definite MS, using the FSS and MS-Specific
Fatigue Scale (MS-ES) as the outcome measures. This was a multicenter,
parallel-group trial in which patients were randomized to either amanta-
dine (n=39), pemoline (n=37), or placebo (n=43) treatment arms.®
Patients had clinically significant fatigue (scores of =4 on the FSS) and
were ambulatory. Exclusion criteria included the recent use of fatigue-pro-
moting medications and severe depression. Treatment effect was assessed
before, during, and at the end of treatment using the FSS and MS-ES.
Patients were also asked to give verbal self-reports at the end of 8 weeks
of treatment and 2 weeks after treatment ended.

Amantadine significantly decreased fatigue on the MS-FS compared
with placebo (P=0.037). In addition, following the 2-week washout peri-
od at the end of the study, 79% of amantadine patients versus 52% of
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placebo patients stated that they felt better on study medication com-
pared with no treatment (P=0.03). The FSS scores were not significantly
different for amantadine compared with placebo, although there was a
significant difference compared with baseline.

Pemoline

Pemoline, which is indicated for the treatment of attention deficit hyper-
activity disorder, is a CNS stimulant unrelated to other stimulants such as
methylphenidate.!? Its effects usually peak about 4 hours postdose, and
last up to 8 hours.

Two randomized, controlled clinical trials have evaluated the use of
pemoline for MS-related fatigue. In the study discussed above that com-
pared amantadine, pemoline, and placebo, pemoline was started at a dose
of 18.75 mg/day at week 1 and titrated to 56.25 mg/day by week 3.5 No
significant difference between pemoline and placebo was seen on the MS-
ES or FSS in this study. In addition, significantly more patients in this
study showed a preference for amantadine than for pemoline (79% versus
32%; P=0.035). More patients also expressed a preference for placebo
than for pemoline (52% versus 32%), although this difference did not
reach statistical significance.

More favorable results with pemoline were observed in another
study that used somewhat higher doses. Pemoline was compared with
placebo in a two-center, crossover trial of 46 patients with severe fatigue at
a dose of 75 mg/day in a 4-week dose-escalation study that used a 50-mm
VAS as the assessment tool.” While pemoline failed to significantly reduce
fatigue, a trend toward significance was seen at this higher dosage.
Nineteen patients (46.3%) experienced excellent or good relief of fatigue
with pemoline compared with eight patients (19.5%) on placebo (P=0.06).
However, a significantly greater number of adverse effects was seen with
pemoline compared with placebo, including irritability, insomnia, nausea,
and anorexia. One quarter of the participants did not tolerate pemoline
well, and 7% discontinued the drug due to intolerable adverse effects.’

Pemoline has been associated with several cases of life-threatening
liver failure. Because of this, the drug’s product labeling was updated in
June 1999 to include a “black box” warning of this association.!? For these
reasons and the lack of strong efficacy data, pemoline use has been mini-
mal, and is not generally recommended as a first-line therapy. For those in
whom the drug is effective, it tends to work well, and some patients do
prefer this medication. Its use should not be ruled out in patients who do
not respond well to other medications.
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Modafinil

Modafinil is a wake-promoting agent that is chemically and pharmaco-
logically distinct from CNS stimulants. It is believed to work selectively in
areas of the brain involved in the regulation of normal wakefulness (e.g.,
the hypothalamus).'®!# This agent purportedly increases cortical activity
by activating histaminergic pathways from the tuberomamillary nucle-
us,'* although it is also likely that the agent works at least in part through
dopaminergic pathways. The wake-promoting activity of modafinil has
been studied in a number of clinical models, including narcolepsy,'®
obstructive sleep apnea,!6 chronic fatigue syndrome,!” and as an adjunct
therapy for depression.'® Modafinil appears to be well tolerated; the most
common adverse effects are headache, nausea, and nervousness. Unlike
CNS stimulants such as methylphenidate and amphetamine, the potential
for abuse appears to be lower,!%?? which is reflected in its schedule IV
labeling under the Controlled Substances Act (compared with schedule II
labeling for methylphenidate and amphetamine). Safe long-term use has
been documented in narcolepsy populations.?!

The efficacy of modafinil for MS-related fatigue was evaluated in a
9-week, single-blind (to patients), forced titration trial of 72 patients with
a mean FSS =4.10 The first 2 weeks of study served as a placebo run-in
phase, followed by 2 weeks of modafinil 200 mg/day, 2 weeks of
modafinil 400 mg/day, and a 3-week washout period. A number of scales
commonly used to evaluate MS-related fatigue were employed, including
the FSS, the Modified Fatigue Impact Scale (MFIS), and the VAS-E The
200-mg dose of modafinil significantly improved fatigue compared with
placebo at endpoint on all three of these scales (all P<<0.05). Overall, 69%
of patients experienced improvement with this dose on each of these
scales. The drug was well tolerated, with the most common adverse
events at the 200-mg dose being headache (17% versus 15% for placebo
run-in), nausea (11% versus 6%), and anxiety (9% versus 1%). There was
a high incidence of asthenia (14%) with the higher dose of 400 mg, which
may be one of the reasons underlying the lack of significant effect with
this dosage.

An open-label study of modafinil in 50 patients with relapsing-
remitting or secondary progressive MS also showed a positive treatment
effect.?? The mean FSS score in this study was 30.3 at baseline (scores
were calculated as the sum of the nine individual item scores). Treatment
was started with a single daily modafinil dose of 100 mg, which was
titrated in 100-mg increments based on efficacy and tolerability to a max-
imum daily dose of 400 mg.
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Modafinil significantly improved fatigue, with the mean FSS score
decreasing to 25.4 after 3 months (P<<0.0001). On global response ratings,
44 patients reported either clear improvement or some improvement in
their fatigue. Only three patients reported no change. Half of the patients
remained on the 100-mg dose, with 42% increasing to 200 mg and 4% to
300 mg; no patient required 400 mg. Three patients discontinued
modafinil use because of adverse events (nervousness and dizziness).

Antidepressants

Antidepressant medications have not been systematically studied for the
management of MS-related fatigue. However, they are a vital intervention for
the MS patient with depression and fatigue. In fact, it is appropriate to con-
centrate on a mood disorder if one is present before pursuing pharmacologic
therapy for fatigue. Treatment of the fatigue first, without considering a strat-
egy to alleviate mood disorders, can prove to be therapeutically ineffective.

The importance of controlling depression in the fatigue patient was
illustrated in a clinical trial of 60 MS patients with moderate to severe
depression who were randomized to antidepressant therapy, group psy-
chotherapy, or behavioral therapy.?® Patients were assessed at baseline
using the Fatigue Assessment Instrument and Global Fatigue Severity sub-
scale’®; depression was assessed using the Beck Depression Inventory.?
Fatigue severity was significantly reduced over the 16-week course of
treatment (P<0.02), and this reduction was primarily attributed to the
reduction achieved in depression scores.?

Additional evidence for antidepressant efficacy in the treatment of
MS-related fatigue is available from two case reports in which improve-
ments in energy and decreases in irritability were observed in MS patients
treated with bupropion, started at 75-100 mg/day and increased to
200-300 mg/day in divided doses.?® Sustained improvement in energy
was seen over at least 6 months.

Given that fatigue is often associated with depression, and that
depression is common in MS, there should be a willingness to aggressive-
ly treat signs and symptoms of depression in the MS patient. Because of
their generally favorable safety profile, and because many of them are also
indicated for treatment of anxiety, selective serotonin reuptake inhibitors
or related antidepressant medications (such as the selective norepineph-
rine reuptake inhibitor bupropion) should be preferred over other classes
of agents. Certain of these medications (e.g., fluoxetine, bupropion, and
venlafaxine) are considered to have more “activating” properties than
other antidepressant medications, and thus should be tried first.
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Other Agents

Other agents that have been tried in the management of MS-related
include the aminopyridines and transdermal histamine/caffeine. The
aminopyridines (4-aminopyridine and 3,4-diaminopyridine) are potassi-
um channel blockers that are used to prolong the duration of nerve action
potential and improve the safety factor of nerve transmission.”” They have
been used successfully to overcome mobility problems such as transfer-
ring difficulties. A 1998 open-label study tested electrophysiologic param-
eters of motor performance in eight patients with a mean FSS score of 5.5.
Significant subjective improvements in fatigue were reported with 3,4-
diaminopyridine (P<<0.05), but these did not correlate with significant
improvements in electrophysiologic tests of motor conduction or other
measures of motor function. The results were attributed to a potential
nonspecific central stimulant effect of the medication.””

An earlier double-blind, crossover study had compared 3,4-
diaminopyridine with 4-aminopyridine in 10 patients who were consid-
ered responders to 4-aminopyridine during a prior study by the
researchers. Four of the patients were considered to have “clinically rele-
vant changes” in fatigue with 4-aminopyridine as measured on a VAS,
compared with only one patient on 3,4-diaminopyridine. Clinically rele-
vant change was defined as a score on the VAS greater than the greatest
change during treatment with 4-aminopyridine in the previous study.?®

The aminopyridines are problematic in that they carry a high degree
of seizure risk. Examples of major adverse events in studies of the
aminopyridines were generalized seizures and hepatitis.?’ (In some inves-
tigations, patients are excluded if they have a history of seizures or signif-
icant electroencephalographic abnormalities.)”” While these agents are
currently not widely used, new formulations with improved safety pro-
files are under development, and are likely to become approved for clini-
cal use to control neurologic symptoms such as spasticity. The availability
of safer preparations of 4-aminopyridine will likely result in additional
clinical research studies for individuals with MS.

A recent 12-week pilot study reported on the results of Prokarin™,
a transdermal blend of histamine and caffeine.®® A significant difference
was seen between the 22 patients receiving Prokarin and the seven
patients receiving placebo on MFIS scores (37.4 for active therapy versus
53.2 for placebo; P<<0.05); this effect was seen at 4 weeks and continued
throughout the 12-week duration of the study. No significant adverse
events were reported with Prokarin use; however, there was a method-
ologic concern regarding how well matched the two groups were at base-
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line. Six of the seven placebo patients had a diagnosis of secondary or pri-
mary progressive MS, while only 13 of the 22 Prokarin patients had a pro-
gressive form of MS. Improvements in clinical trial design and better
masking in larger trials are needed to validate these initial results.

Conclusions

If fatigue cannot be managed adequately through nonpharmacologic means,
the overall body of evidence supports the use of amantadine and modafinil
as first-line therapies in the management of MS-related fatigue. A recent
consensus meeting of neurologists supported these conclusions, recom-
mending amantadine as first-line therapy for mild fatigue (categorized as an
ESS <4) and modafinil for more severe cases of fatigue (FSS =4) or for cases
that have proved unresponsive to amantadine.?! Because of the heterogene-
ity of MS fatigue and the substantial degree of impact on the patient, the
physician should not hesitate to try other medications if the first does not
appear to be effective. Monitoring medications used for other MS symp-
toms, such as spasticity and pain, should be performed to assess their poten-
tial impact on fatigue. For patients on interferon beta therapy, the degree of
fatigue associated with the interferon injections should be assessed, and
alternatives should be considered if fatigue proves severe, does not dimin-
ish over time, or is detrimental to the patient’s functioning or well-being.
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Minimizing Fatigue by
Conserving Energy

The following recommendations can be discussed with the patient as
effective techniques to conserve energy during daily activities:

Overall Recommendations

Balance activity with rest and learn to allow time to rest when plan-
ning a day’s activity: Rest means doing nothing at all. There is a fine line
between pushing to fatigue and stopping before it sets in. Rest
improves endurance and leaves strength for enjoyable activities.
Plan ahead: Make a daily or weekly schedule of activities to be done
and spread heavy and light tasks throughout the day.

Pace activity: Rest before you become exhausted. Taking time out
for 5- or 10-minute rest periods during an activity may be difficult at
first, but it may significantly increase overall functional endurance.
Learn “activity tolerance”: See if a given activity can be broken down
into a series of smaller tasks or if others can assist in its performance.
Set priorities: Focus on items that are priorities or that must be done,
and learn to let go of guilt that may be associated with not finishing
tasks as a result of fatigue.

Kitchen and Cooking Arrangements

Store items that are used most often on shelves or in areas where
they are within easy reach, to minimize the need to stretch and bend.
Keep pots and pans near the stove, and dishes and glasses near the
sink or eating area.

Keep heavy appliances such as toasters and blenders in a permanent
place on countertops.
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Have various working levels in the kitchen area to accommodate dif-
ferent tasks, and evaluate working heights to maintain good posture
and prevent fatigue. Sit whenever possible while preparing meals or
washing dishes, and use a large stool with casters that roll to elimi-
nate at least some walking. When standing for a prolonged period,
ease tension in your back by keeping one foot on a stepstool or an
opened lower drawer.

Use wheeled utility carts or trays to transport numerous and/or
heavy items.

Hang utensils on pegboards to provide easier accessibility.

Have vertical partitions placed inside storage spaces to permit
upright stacking of pots and pans, lids, and baking equipment.

If storage cabinets are deep and hard to reach, use lazy Susans or
sliding drawers to bring supplies and utensils within easy reach.
Use cookware designed for oven-to-table use to eliminate the need
for extra serving pieces. Use paper towels, plastic wrap, and alu-
minum foil to minimize cleanup.

Meal Preparation

Have good lighting and ventilation in the cooking area.

Gather items needed to prepare a meal, and then sit while doing the
actual food preparation.

Select foods that require minimal preparation—dehydrated, frozen,
canned, or packaged mixes.

Use a cutting board with nails to hold items that are being cut.
Prepare double recipes, and freeze half for later use.

Use electrical appliances rather than manual ones whenever possi-
ble, including food processors, mixers, blenders, and can openers.
Use a microwave oven or crock pot to cut down on cooking and
cleanup time.

Bake rather than fry whenever possible.

Bake cookies as sheets of squares instead of using shaped cutters.
Slide heavy items along the countertop rather than lifting them.
Use a damp dishcloth or a sticky substance such as Dycem™ to keep
a pot or bowl in place while stirring.

Line baking pans with foil to minimize cleanup, and soak pots and
pans to eliminate scrubbing.

Cleaning

Spread tasks out over a period of time; do one main job each day
rather than an entire week’s cleaning at one time.
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Alternate heavy cleaning tasks with light ones, and either get help or
break major heavy duty cleaning tasks into several steps.

Use a pail or basket to transport cleaning supplies from room to
room to save on the number of trips back and forth.

Use adaptive equipment, such as extended handles for dusters or
brushes, to avoid bending.

Laundry

Wash one or two loads as they accumulate rather than doing multi-
ple loads less often.

Collect clothes in one place, and transfer them to the laundry area in
a wheeled cart if possible.

If the laundry area is in a basement, plan to remain there until the
laundry is done, and have a place to relax while you are waiting.

If a clothesline is used, have it hung at shoulder height, and place the
laundry basket on a chair while hanging laundry.

Hang clothes promptly after they are dry to minimize ironing.

Sit down while ironing.

Buy clothes that require minimal maintenance.

Shopping for Groceries

Plan menus before going to the store, and take a shopping list with you.
Use the same grocery store on a regular basis, and learn where vari-
ous items are located for easier shopping. Using a photocopied mas-
ter grocery list that is organized to match the store layout is a simple
way to minimize time and energy.

Use home delivery whenever possible.

Bedroom Maintenance

Put beds on rollers if they must be moved or keep them away from
walls.

Make one side of a bed completely, then finish the other side, to
minimize the amount of walking involved.

Organize closets for easy access by making top shelves and clothing
rods low enough to reach without straining.

Use lightweight storage boxes, hanging zippered clothes bags, and
plastic boxes for items that are needed daily.

Yardwork

Alternate tasks and incorporate short rest periods to avoid fatigue.
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Keep your garden small and easy to manage.
Use adaptive equipment, such as handles with extensions, to mini-
mize bending.

Infant and Child Care

Always use your leg and arm muscles rather than your back muscles
when lifting an infant or child.

Wash, change, and dress an infant at counter height.

Kneel while washing a child in a bathtub.

Use disposable diapers.

Adapt the fasteners on a child’s clothing for easier dressing.

Have a child stand on a footstool while helping him or her dress or wash.

Sitting and Desk Work

Arrange your desk and chair heights to facilitate maintaining proper
posture, to reduce slumping of the shoulders and neck flexion.

Use a chair that has good back support.

Arrange your office so that your file cabinets, computer terminal,
and other equipment are easily accessible.

Use small lazy Susans on the desktop for pens, paper clips, tape,
stapler, etc.

Use a phone device that allows the receiver to rest on your shoulder
and frees your hands during extended conversations.

Dressing

Lay out clothing for the next day before retiring.

Sit while dressing whenever possible.

When dressing, dress the weaker side first; when undressing,
undress the strong side first.

Use a long-handled shoe horn.

Bathing

Organize shampoos, soaps, and toiletries, and keep them together
by the bathtub or shower.

Use grab bars to assist in safely getting in and out of the bathtub.
Use a tub bench or stool while showering or bathing.

Always avoid hot water while bathing because it increases fatigue.

Reprinted with permission from Schapiro RT. Symptom Management in Multiple Sclerosis.
4th ed. New York, NY: Demos Medical Publishing; 2003.
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