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Preface

Neuropsychiatric Symptoms of Inflammatory Demyelinating Diseases is the third
volume of a series of volumes on the psychiatric aspects of common neurological
diseases, to be published by Springer, with José M. Ferro as Series Editor.

The first volume was dedicated to the neuropsychiatric symptoms of stroke and
cerebrovascular diseases, and the second to the neuropsychiatric symptoms of
movement disorders.

Multiple sclerosis (MS) and other inflammatory demyelinating diseases are the
commonest causes of long-standing disability in young adults due to diseases of the
central nervous system. In MS, psychiatric symptoms and comorbidities could
occur at onset or during the disease course. Diagnosis could be difficult and man-
agement is not easy. Some psychiatric comorbidities like depression are very fre-
quent. In other demyelinating diseases like acute disseminated encephalomyelitis
and neuromyelitis optica, this topic has been rarely addressed.

This book is an up-to-date, comprehensive review of the neuropsychiatry of MS
and related diseases by active authorities in the field, with an emphasis on diagnos-
tic and management issues.

The 19 chapters of this book cover not only the main psychiatric disorders asso-
ciated with MS, their mechanisms and their management but also related and impor-
tant psychological aspects including coping strategies, fatigue and behavioural
therapies. There are many interactions between psychiatric comorbidities occurring
in MS patients and their neurocognitive status. The last part of this book covers
these aspects and also a new era of research about social cognition in MS.

This book includes critical appraisal of the methodological aspects and limita-
tions of the current research on the neuropsychiatry of demyelinating diseases and
on unanswered questions/controversies. Pharmacological and behavioural aspects
of management are discussed, to provide robust information in order to enable the
reader to better manage these patients.

Neuropsychiatric Symptoms of Inflammatory Demyelinating Diseases is aimed
at neurologists, other multiple sclerosis specialists and psychiatrists, but will also be
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of interest to intensive care doctors, psychologists and neuropsychologists, research
and specialist nurses and clinical researchers.

We hope this book will become a standard reference for clinicians of several
specialities.

Bordeaux, France Bruno Brochet
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Part I
Psychiatry of Demyelinating Diseases



Chapter 1
The Spectrum of Demyelinating Inflammatory
Diseases of the Central Nervous System

Bruno Brochet

Abstract Multiple sclerosis (MS) is, by far, the most common inflammatory
demyelinating disease of the central nervous system (CNS), but it is not the only
CNS inflammatory demyelinating disease and there is a broad spectrum of disorders
with varied clinical course, imaging features, epidemiological characteristics,
regional distribution of pathological abnormalities, and pathology. Other syndromes
associated to MS are clinically isolated syndromes and radiologically isolated
syndromes. MS variants included active MS (Marburg type), Schilder’s disease, and
Balé lesions. Neuromyelitis optica spectrum, idiopathic acute transverse myelitis,
acute disseminated encephalomyelitis, chronic inflammatory myelopathy, and
chronic relapsing inflammatory optic neuritis must be distinguished from MS.

Keywords Multiple sclerosis ¢ Clinically isolated syndromes ¢ Radiologically
isolated syndromes * Neuromyelitis optica ® Balé concentric sclerosis ® Schilder’s
disease ¢ Transverse myelitis * Chronic relapsing inflammatory optic neuritis
* Marburg disease

Introduction

Multiple sclerosis (MS) is, by far, the most common inflammatory demyelinating
disease of the central nervous system (CNS) affecting probably more than two
million people worldwide [1]. However, MS is not the only CNS inflammatory
demyelinating disease, and there is a broad spectrum of disorders with varied clini-
cal course, imaging features, epidemiological characteristics, regional distribution
of pathological abnormalities, and pathology.

Table 1.1 presents a classification of these disorders based on lesion location and
clinical course.

B. Brochet, MD ()

Department of Neurology, Centre Hospitalier Universitaire Pellegrin,

INSERM U 862, Université de Bordeaux, Place Amélie Raba Léon, Bordeaux 33076, France
e-mail: bruno.brochet@chu-bordeaux.fr

© Springer International Publishing Switzerland 2015 3
B. Brochet (ed.), Neuropsychiatric Symptoms of Inflammatory Demyelinating

Diseases, Neuropsychiatric Symptoms of Neurological Disease,

DOI 10.1007/978-3-319-18464-7_1


mailto:bruno.brochet@chu-bordeaux.fr

B. Brochet

Table 1.1 Classification of inflammatory (not infectious) demyelinating diseases

Name

Lesion distribution

Multiple sclerosis (MS) spectrum

Typical course

Comment

Clinically isolated syndromes (CIS) of the type seen in MS without dissemination in time

Optic neuritis

Acute partial myelitis

Other CIS

Optic nerve

Spinal cord

Brainstem,
cerebellum, brain
hemispheres,
uni- or multifocal

Monophasic,
recovery is usual,
with or without
sequelae

Monophasic,
recovery is usual,
with or without
sequelae

Monophasic,
recovery is usual,
with or without
sequelae

Progressive syndrome mimicking primary progressive MS

Chronic progressive
inflammatory
myelopathy

Multiple sclerosis

McDonald MS ( or
“active CIS”)

Relapsing-remitting
MS

Spinal cord

Clinically CIS
(optic neuritis,
partial acute
myelitis,
brainstem, or
others) but
multifocal lesions
(dissemination in
space)
Multifocal,
disseminated

Chronic,
progressive

One episode and
imaging evidence

of dissemination in

time

Relapsing-
remitting

Idiopathic, presumably
autoimmune

Absence of
dissemination in time.
Limited dissemination
in space possible
Idiopathic, presumably
autoimmune

Absence of
dissemination in time.
Limited dissemination
in space possible
Idiopathic, presumably
autoimmune

Absence of
dissemination in time.
Limited dissemination
in space possible

Inflammatory CSF
usual and lesions of the
inflammatory type on
cord MRI. No
dissemination in space
outside the cord

Clinical presentation
indistinguishable from
idiopathic CIS

Usually evolves toward
RRMS

According to clinical
(relapses) and imaging
activity, it could be
classified as active
RRMS or inactive
RRMS

Frequently evolves
toward SPMS

(continued)
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Table 1.1 (continued)

Name

Secondary progressive
MS

Primary progressive
MS

Lesion distribution

Multifocal,
disseminated

Multifocal,
disseminated

Other syndromes associated with MS

Radiologically isolated
syndromes

Marburg variant
Schilder’s disease

Multifocal,
disseminated
Multifocal,
disseminated,
extensive lesions

Neuromyelitis optica (NMO) spectrum

NMO (Devic’s disease)

Seropositive isolated
LETM or optic neuritis

Unusual high-risk
syndromes

Recurrent syndromes

Mainly optic nerve
and spinal cord
(LETM), possible
brainstem and
diencephalon
involvement

Cord (LETM) or
optic nerve

Brain, infra- or
supratentorial

Recurrent myelitis
(usually LETM) or
optic neuritis

Other inflammatory demyelinating diseases

Typical course

Progressive
accumulation of
disability after
initial relapsing
course

Progressive
accumulation of
disability from
onset

Clinically silent

Rapidly evolving
course. Fatal.

Relapsing (very
rare secondary

progression has
been described)

One episode. High
risk of evolution
toward relapsing
NMO

One episode. High
risk of evolution
toward relapsing
NMO

Several episodes in
the same location.
High risk of
evolution toward
relapsing NMO

Comment

According to clinical
(relapses) and imaging
activity, it could be
classified as active
SPMS or inactive
SPMS and with or
without progression
According to clinical
(relapses) and imaging
activity, it could be
classified as active
PPMS or inactive
PPMS and with or
without progression

Imaging abnormalities
typical of MS

Very rare

Positive anti-
aquaporin-4 antibodies
in the majority of cases

Positive anti-
aquaporin-4 antibodies
required

Positive anti-
aquaporin-4 antibodies
required

Positive anti-
aquaporin-4 antibodies
required

Isolated monophasic syndromes with clinical presentation usually not mimicking MS

Acute disseminated
encephalomyelitis

Brain, cord,
multifocal,
disseminated

Monophasic (rarely
multiphasic and
rare relapsing
forms reported),
recovery is usual,
with or without
sequelae

Frequently
postinfectious; frequent
in children; frequent
gray matter
involvement

(continued)
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Table 1.1 (continued)

Name Lesion distribution | Typical course Comment
Acute hemorrhagic Brain, cord, Monophasic, Extremely rare
leukoencephalomyelitis | multifocal, hyperacute,
(Hurst type) disseminated, frequently fatal
occasionally focal
Idiopathic transverse Spinal cord Monophasic Severe course. Negative
myelitis (usually anti-aquoporin-4
longitudinally serology required
extensive
transverse myelitis
(LETM))
Other relapsing inflammatory diseases not mimicking MS
Chronic relapsing Optic nerve Recurrent Negative anti-
inflammatory optic aquoporin-4 serology
neuritis (CRION) required. Response to

steroids and relapse on
withdrawal or dose
reduction

Multiple Sclerosis Spectrum

In many countries, MS is the most frequent disabling neurological condition that
affects young adults [2]. About 5 % of MS patients are diagnosed before the age of
18 [3]. Its prevalence varies according to geographical location, with a relative
north-south gradient in the north hemisphere, and ranges from 40 to 300 cases per
100,000 inhabitants [2, 4]. In nearly 85 % of patients, the disease initially follows a
relapsing-remitting (RR) course and is called RRMS [5]. The remainder 15 % of
cases has primary progressive MS (PPMS), which is characterized by a gradually
progressive clinical course from the onset [5, 6]. In many cases, patients with RRMS
experience after several years a gradual worsening after an initial relapsing disease
course, with or without acute exacerbations, and are diagnosed as having secondary
progressive MS (SPMS) [5, 7, 8]. A consensual classification of these clinical
phenotypes has been established [9] and has been recently updated [10] (Table 1.2).

Relapsing-Onset MS

RRMS typically begins in the second or third decade of life and has a female pre-
dominance [2, 4, 5]. Some evidence has shown that the proportion of women in
newly diagnosed RRMS patients increased in the last 20 years reaching more than
70 % in recent studies [11, 12]. RRMS is characterized by acute neurological epi-
sodes typically evolving over a period of several days, stabilizing, and then often
improving, spontaneously or in response to corticosteroids, within weeks [13, 14].
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Table 1.2 Clinical phenotypes of MS [9, 10]
1996 MS clinical subtypes [9]

Relapsing disease

2014 MS phenotypes [10]

RRMS With full recovery from CIS Not active®
relapses Active*®
With sequelae/residual deficits | RRMS Not active®
after incomplete recovery Active?
Progressive disease
Progressive | Progressive accumulation of Progressive Active® and with progression®
disease disability from onset with or accumulation Active® and without

without temporary plateaus,
minor remissions and
improvements (PPMS)

of disability
from onset (PP)

progression®

Not active and with
progression®

Not active® and without
progression® (stable disease)

Progressive accumulation of Progressive Active® and with progression®
disability after initial relapsing | accumulation Active® and without

course with or without of disability progression®

occasional relapses and minor | after initial

remissions (SPMS) relapsing

Progressive accumulation of course (SP) Not active® and with

disability from onset but clear
acute clinical attacks with or

progression®
Not active® and without

without full recovery progression® (stable disease)

aActivity determined by clinical relapses and/or MRI activity (contrast-enhancing lesions; new or
unequivocally enlarging T2 lesions assessed at least annually)

°CIS active: CIS, if subsequently clinically active and fulfilling current multiple sclerosis (MS)
diagnostic criteria, becomes relapsing-remitting MS (RRMS)

‘Progression measured by clinical evaluation, assessed at least annually. If assessments are not
available, activity and progression are “indeterminate”

The usual mode of presentation of RRMS is with a first episode of focal neurologic
symptoms which is called a clinically isolated syndrome (CIS) in the absence of
previous documented symptoms [13, 14]. A CIS is therefore defined as an acute or
subacute episode of neurological dysfunction due to inflammatory demyelination
that lasts more than 24 h and occurs in the absence of fever, infection, or encepha-
lopathy [14]. The later criterion is useful to distinguish CIS from acute disseminated
encephalomyelitis (ADEM) [15], but encephalopathic signs rarely occur in CIS
[14]. A CIS is clinically indistinguishable from relapses that are typically associated
with RRMS, except that they are isolated in time clinically (first known episode)
[13]. While CIS is closely related to MS, a significant proportion of patients pre-
senting with a CIS typical for MS have a monophasic illness without clinical and
imaging dissemination in time even with long-term follow-up, and the diagnosis
remains CIS or “isolated idiopathic demyelinating event” [13]. These syndromes
account for approximately one third of patients with CIS although the number var-
ies depending on the phenotype, the highest proportion having been observed in
patients with optic neuritis (ON) [13]. ON, partial myelitis, and brainstem
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syndromes are the most common type of CIS and also of MS relapses [13, 14].
However, cerebellar, hemispheric, and multifocal episodes are possible. In large
cohort studies, the proportion of patients with a progressive course among relaps-
ing-onset MS patients is variable from 30 to 60 % [5, 7, 8, 16, 17], the proportion
being higher in studies with a longer follow-up. In the British Columbia cohort,
about 75 % of patients with more than 30 years of disease duration were classified
as having SPMS [7]. Relapses could occur during the secondary progressive phase
but their frequency is usually low. SPMS is usually characterized by progressive
motor pyramidal or cerebellar impairment leading to a severe disability [5, 7, 8].

Progressive-Onset MS

Contrary to RRMS, there is no female predominance in PPMS (ratio about 1/1) [6,
18]. Usually PPMS begins in the fourth decade and is characterized in more than
80 % of cases by a progressive paraparesis due to spinal pyramidal involvement [8].
Bladder dysfunction is usual. In other cases, progressive hemiparesis or cerebellar
dysfunction could occur. Very rare pure optic or cognitive forms of PPMS have been
described [8].

Other Signs and Symptoms

Patients with MS frequently experience signs and symptoms that are not usually due
to a relapse or the progressive stage, like fatigue, chronic pain, and urogenital dys-
function [19-21]. Psychiatric and cognitive impairment could also frequently occur
and will be addressed in other chapters of this book.

Diagnostic Criteria

The diagnostic criteria of MS have been a matter of debates since many years.
Various sets of criteria have been proposed on the basis of the principles of dissemi-
nation in space and time established by Schumacher [22]. Three versions of the
more recent criteria, the so-called McDonald criteria, named after Pr William Ian
McDonald, have been published [23—-25]. Table 1.3 summarizes the current criteria
published in 2011 [25].

These criteria are based on clinical and imaging evidence, the latter being
obtained by magnetic resonance imaging (MRI) of the brain and the spinal cord. In
relapsing-onset MS, the main challenge is to differentiate RRMS from CIS without
dissemination in time as discussed above (Table 1.1). In PPMS, the main differential
diagnoses are other causes of progressive myelopathy, in particular hereditary
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Table 1.3 Multiple sclerosis diagnostic criteria [25]

Clinical presentation
At least two attacks®

At least two attacks®

At least two attacks®
One attack®
One attack®

Insidious neurological
progression suggestive

Clinical evidence

Objective clinical evidence
of at least 2 lesions

Objective clinical evidence
of 1 lesion and reasonable®
historical evidence of a prior
attack without other
explanation

Objective clinical evidence
of 1 lesion

Objective clinical evidence
of at least 2 lesions
Objective clinical evidence
of 1 lesion

One year of disease
progression (retrospectively

Information needed for MS diagnosis
None

In these cases, MRI is not required
for time dissemination but is
necessary for differential diagnosis

None

In these cases, MRI is not required
for time dissemination but is
necessary for differential diagnosis

Dissemination in space demonstrated
by MRI*

Dissemination in time demonstrated
by MRI*

Dissemination in space and time
demonstrated by MRI*

2 of 3 of the following criteria:

1. Dissemination in space

of MS (PPMS) or prospectively determined)

demonstrated by brain MRI¢

2. Dissemination in space
demonstrated by spinal cord MRI (at
least two lesions)

3. Positive CSF®

MS multiple sclerosis, MRI magnetic resonance imaging, PPMS primary progressive multiple
sclerosis, CSF cerebrospinal fluid

Notes

Criteria have been proposed for patients presenting with a typical clinically isolated syndrome,
including optic neuritis, myelitis, and brainstem syndromes with duration of at least 24 h, in the
absence of fever or infection

"Some historical events with symptoms and evolution characteristic for MS, but for which no
objective neurological findings are documented, can provide reasonable evidence of a prior demy-
elinating event, but clinical diagnosis based on objective clinical findings for 2 attacks is most
secure

‘Dissemination in space on MRI requires at least one T2 lesion in at least 2 of 4 MS-typical regions
of the central nervous system (periventricular, juxtacortical, infratentorial, or spinal cord), but
symptomatic lesions are excluded from consideration in subjects with brainstem or spinal cord
syndromes; dissemination in time demonstrated by MRI requires simultaneous presence of asymp-
tomatic gadolinium-enhancing and non-enhancing lesions at any time or a new T2 and/or
gadolinium-enhancing lesion(s) on follow-up MRI, irrespective of its timing with reference to a
baseline scan

dDissemination in space demonstrated by brain MRI for PPMS requires at least one T2 lesion in
the MS-characteristic (periventricular, juxtacortical, or infratentorial) regions, but symptomatic
lesions are excluded from consideration in subjects with brainstem syndromes

Positive CSF means isoelectric focusing evidence of oligoclonal bands and/or elevated immuno-
globulin G index
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spastic paraplegia and, in rare instances, chronic progressive inflammatory
myelopathies which are clinically similar to PPMS and associated with evidence of
inflammation on cerebrospinal fluid examination or MRI but without clinical or
imaging evidence of dissemination in space [6].

Other Syndromes Associated with MS

The concept of radiological isolated syndromes (RIS) has emerged recently
[26, 27]. Patients with subclinical lesions discovered on brain or cord MRI that
fulfill the criteria for inflammatory demyelinating lesions suggestive of MS but with
the primary reason for the acquired MRI resulting from an evaluation of a condition
other than MS could be diagnosed as RIS. It is important to differentiate the lesions
from nonspecific white matter hyperintense abnormalities associated with small-
vessel pathology (microangiopathy), which are very frequent in patients with high
blood pressure and migraine for instance. About 34 % of patients diagnosed with
RIS developed neurological clinical signs suggestive of a CIS or, rarely, of PPMS,
within a 5-year period from the first brain MRI study [27].

Several variants of MS have been described, including acute MS (Marburg type),
Balo concentric sclerosis, and Schilder’s disease (diffuse sclerosis). These condi-
tions are very rare, and there are still nosological debates about them. Marburg MS
is characterized by rapid progression of a severe demyelinating disease leading
usually to death within a short period of time (a few months or a few years) and
associated with destructive lesions, sometimes very similar to those found in other
MS cases, but sometimes with very extensive widespread areas of demyelination
[28]. These latter cases are similar to what have been described as Schilder’s disease
[29], a rare variant of MS predominating in children and characterized by focal
neurological abnormalities, which are atypical for MS, in conjunction with tumor-
like white matter lesions on MRI [29]. Peripheral demyelination could be present in
acute MS. Bal6 concentric sclerosis lesions are characterized by alternated rims of
demyelination and myelin preservation [30]. The first described cases were observed
at autopsy on brain of patients who died from acute or subacute diseases, but
concentric lesions have been observed on MRI of patients with typical MS. It is
considered nowadays that about 50 % of Bal6 cases seen on MRI have typical MS
lesions, and typical relapses may occur [30]. The typical syndrome is characteristic
of intracerebral mass lesions including headache, cognitive impairment, seizures,
aphasia, and hemiparesis [30].

Neuromyelitis Optica (NMO) Spectrum

The term neuromyelitis optica was coined by Devic and Gault in 1894 and refers to
the co-occurrence of ON and myelitis [31]. NMO was regarded for many years as a
clinical variant of MS and has only recently been individualized, when a highly
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specific antibody has been discovered [32]. NMO is a rare disease. Its prevalence is
estimated to range from less than 1 to 4.4/100.000 [33]. The age at onset is usually
during the fourth decade, but onset during childhood or after 60 is possible [34, 35].
Typically, NMO is characterized by episodes of severe ON, frequently bilaterally at
the same time or during subsequent relapses, and severe longitudinal extensive
transverse myelitis (LETM), leading to severe disability in a few years (blindness
and tetraplegia) in the absence of treatment [31, 33—35]. Since the demonstration of
the presence of anti-aquaporin-4 antibodies (AQP4 IgG) in the majority of cases of
NMO and the absence of this antibody in MS, the diagnostic criteria of NMO has
evolved. According to the 2006 criteria, a definite diagnosis can be made when ON,
myelitis, and at least two of three supportive criteria (MRI evidence of a contiguous
spinal cord lesion in >3 segments, brain MRI not diagnostic of multiple sclerosis,
and AQP4-IgG seropositivity) are present [36]. The description of new syndromes
associated with AQP4 IgG positivity has led to the concept of NMO spectrum dis-
order (NMOSD) [37]. New diagnostic criteria for NMOSD have been proposed and
presented in 2014 at the American Academy of Neurology [38] which include six
different core characteristics: ON, acute myelitis, area postrema syndrome (nausea,
vomiting, and hiccups), other brainstem syndromes, symptomatic narcolepsy or
acute diencephalic syndrome with MRI findings, and symptomatic cerebral syn-
drome with MRI findings. AQP4 IgG-positive patients need to show at least one of
these core characteristics, with no other better explanation for their symptoms.
AQP4 IgG-negative patients need to show at least two of the core characteristics,
meeting the following requirements: at least one of the core symptoms must be ON,
myelitis, or area postrema syndrome; the core characteristics must be disseminated
in space and the MRI findings must distinguish NMOSD from MS or other demy-
elinating disorders.

Patients presenting with a syndrome typical of NMO, such as LETM or severe
bilateral ON, and with positive AQP4 IgG but without dissemination in space and
time are considered as having a high-risk syndrome [39]. Relapses could occur in
patients with high-risk syndromes (recurrent severe ON, recurrent LETM). An
immune-mediated optic neuropathy considered distinct from NMO and MS charac-
terized by a recurrent or chronic unilateral or bilateral vision loss has been described
under the acronym CRION (chronic relapsing inflammatory optic neuritis) [40].
Steroid responsiveness with a risk of a relapse on withdrawal of steroids is consid-
ered as a key diagnostic criterion [40].

Clinical and spinal cord imaging characteristics of patients presenting with
LETM associated with NMO and patients presenting an isolated episode of LETM
are similar. They are usually characterized by a severe clinical dysfunction attribut-
able to the spinal cord with usually bilateral sensory, motor, and bladder dysfunc-
tion, reaching maximal deficit between 4 h and 21 days, with evidence of
inflammation on CSF or MRI [39]. Other causes of LETM are idiopathic transverse
myelitis and secondary transverse myelitis (caused by infections or associated with
a connective tissue disease like systemic lupus erythematosus or Sjogren’s syn-
drome). Acute idiopathic transverse myelitis is characterized by a typical transverse
myelitis (LETM) seronegative for AQP4 IgG and without evidence of other cause of
myelopathy (vascular, postradiation, MS, connective tissue disease, and NMO) [41].
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Acute Disseminated Encephalomyelitis (ADEM)

ADEM is defined as a monophasic (“acute”), multifocal (dissemination of space of
the lesions), inflammatory demyelinating disease [15]. ADEM is frequently second-
ary to infectious events or vaccinations. The absence of dissemination in time is one
the main differences with MS, but the clinical characteristics (encephalitic presenta-
tion) and the MRI features could help to distinguish the two entities [15, 42, 43].
Indeed, in most cases, ADEM is monophasic, but in some patients, relapses may
occur immediately after the onset of the disease. If these relapses are considered to
represent part of the same acute immune process, with similar symptoms to those at
onset (encephalopathic episodes), the term multiphasic disseminated encephalomy-
elitis (MDEM) can be used [42, 43]. However, in about 30 % of cases, a typical first
episode of ADEM could subsequently evolve to typical MS, with a clear demonstra-
tion of dissemination in space and time [43]. In these cases, the relapses are clini-
cally similar to those seen in typical MS and different from the inaugural episode.
ADEM is more frequent in children but could be a mode of onset of pediatric MS
[42, 44]. On a pathological point of view, ADEM can be distinguished from MS by
the presence of sparse demyelination restricted to narrow perivenous sleeves wide-
spread throughout the nervous system, giving rise to large and diffuse or multifocal
lesions in MRI [45]. These features differentiate ADEM from MS where inflamma-
tion is associated with focal confluent plaques of primary demyelination showing
variable degrees of axonal injury and loss. Diagnostic criteria have been proposed to
distinguish ADEM from MS in adults and children [42, 43]. In adults, “ADEM cor-
responds to patients with at least 2 of the following 3 criteria: (1) Clinical atypical
symptoms of MS. One or more of the following: consciousness alteration, hyper-
somnia, seizures, cognitive impairment, hemiplegia, tetraplegia, aphasia, or bilateral
optic neuritis; (2) absence of oligoclonal bands in the cerebrospinal fluid; (3) MRI:
Grey matter involvement (basal ganglia or cortical lesions)” [43]. Diagnostic criteria
for pediatric ADEM have been recently updated [42] in which all the following
items are required: “(1) a first polyfocal, clinical CNS event with presumed inflam-
matory demyelinating cause; (2) encephalopathy that cannot be explained by fever;
(3) no new clinical and MRI findings emerge 3 months or more after the onset;
(4) brain MRI is abnormal during the acute (3-month) phase; (5) typically on brain
MRI: diffuse, poorly demarcated, large (>1-2 cm) lesions involving predominantly
the cerebral white matter; T1 hypointense lesions in the white matter are rare; deep
grey matter lesions (e.g. thalamus or basal ganglia) can be present.”

A rare severe variant has been described by Hurst with perivascular hemorrhages
and severe brain edema (acute hemorrhagic leukoencephalitis) [46].

Other Inflammatory Disorders of the CNS

Some other inflammatory diseases of the CNS exist and have to be taken into
account for the differential diagnosis of MS including infectious diseases, paraneo-
plastic disorders, and other autoimmune encephalitis. The latter will be detailed in



1

The Spectrum of Demyelinating Inflammatory Diseases of the Central Nervous... 13

Chap. 6 of this book. A new syndrome has been recently described with chronic
lymphocytic inflammation with pontine perivascular enhancement responsive to
steroids (CLIPPERS) [47]. It is characterized by episodic brainstem symptoms,
characteristic punctuate and curvilinear gadolinium-enhancing lesions peppering
the brainstem (mainly in the pons) on MRI, responsiveness to steroids, and
T-lymphocytic infiltrate with perivascular predominance in brain biopsies.
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Chapter 2
Depression and Multiple Sclerosis: Clinical
Aspects, Epidemiology, and Management

Marie Théaudin and Anthony Feinstein

Abstract Multiple sclerosis (MS)isassociated with abroad array of neuropsychiatric
problems of which depression is the commonest. Defining depression can present a
potential problem because certain symptoms that underpin the diagnosis of depres-
sion may also be caused by multiple sclerosis. Certain self-report scales that take
this symptom overlap into account have been validated for MS patients (Beck Fast
Screen for Medical Patients and the Hospital Anxiety and Depression Scale).
MS-related major depression has a lifetime prevalence of 25-50 %, well above the
rate in the general population. Depression is linked to a poor quality of life, poten-
tially greater cognitive impairment, an increase in suicidal ideation, and less com-
pliance with disease-modifying drugs. Notwithstanding the high prevalence of
depression in MS and its multiple adverse effects on the MS population, there are
only two randomized trials of antidepressant medication (paroxetine and desipra-
mine). Results are modest and side effects can be troubling. Treatment of choice is
therefore cognitive behavioral therapy. Mindfulness-based therapy and exercise
may also offer benefits to the depressed MS patient.
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Introduction

Multiple sclerosis is associated with a broad array of neuropsychiatric problems of
which depression is the commonest. This chapter will describe the clinical features
and epidemiology of depression before concluding with a section devoted to treat-
ment. In a disease without cure, symptom management takes on an even greater
weight, and this is particularly true for depression for as the chapter will make clear,
the effects of low mood can be pervasive and severely debilitating.

Clinical Aspects

Depression is a broad term encompassing, on the one hand, the symptom of sadness
and, on the other, the full syndrome diagnosis of major depression. The latter has
been defined by the American Psychiatric Association as a collection of nine signs
and symptoms of which five or more have to be present for at least a 2-week period
in order to achieve the diagnosis. The symptoms include depressed mood for most of
the day, a loss of interest or pleasure in activities that were formerly enjoyable,
changes in appetite linked to weight loss or weight gain, insomnia or hypersomnia,
psychomotor agitation or retardation, fatigue, feelings of worthlessness or inappro-
priate and excessive guilt, a reduction in concentration, and recurring thoughts of
death. For clinicians working with MS patients, this definition can present a potential
problem because certain of the symptoms that underpin the diagnosis of depression
may also be caused by multiple sclerosis itself. Here, the most frequent overlapping
symptoms are those of fatigue, reduced concentration, and difficulties with sleep.

Researchers have attempted to address this symptom overlap in a number of
ways. Psychometric, self-report scales have been developed specifically for use in
medically unwell patients with the aim of removing the somatic confounders. The
best examples of these are the Beck Fast Screen for Medical Patients (BFS) [1] and
the Hospital Anxiety and Depression Scale (HADS) [2]. Both of these self-report
measures have been validated for use in patients with multiple sclerosis [3, 4]. The
advantage of the HADS is that the scale contains an index for anxiety too. Both
measures are easy and quick to complete and can be introduced into routine clinical
practice without difficulty. They have also been translated into different languages.
In addition to these two indices, Mohr and colleagues [5] recommend the two-
question approach, i.e., asking patients about pervasively low mood and the inabil-
ity to enjoy activities, as before. An even briefer approach is the Yale Single
Question screen for depression [6]. The brevity of such an approach is attractive, but
the sensitivity is understandably on the lower side. A recent critical review from the
American Academy of Neurology (AAN) endorses the Beck Depression Inventory
(Revised Edition) and the two-question approach mentioned above [7]. Clinicians
therefore have considerable choice in selecting a measure, but in doing so should
remember that only two scales, namely, the BFS and HADS, have been specifically
validated for use in an MS population.
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Anxiety

As occurs in the general population, depression in MS patients is often associated
with anxiety. The [8, 9] clinical importance of this kind of morbidity should not be
overlooked because MS patients who have both anxiety and depression are more
likely to have increased thoughts of self-harm, greater somatic complaints, and
more extensive social dysfunction than MS patients with depression or anxiety
alone [10, 11]. Anxiety as a symptom occurs more frequently than depression as a
symptom [10, 12], and rates of generalized anxiety, panic disorder, obsessive-
compulsive disorder, and social phobia are all increased significantly in MS patients
relative to the general population [13].

Epidemiology

It is estimated that major depression has a lifetime prevalence of 25-50 % [8, 9,
14-16]. These figures generally come from tertiary referral clinics and as such the
data may be slightly skewed. That said, community-based data support the elevated
prevalence. In a study of 115,071 adult Canadians, the 12-month prevalence of
depression in MS subjects was elevated relative both to healthy individuals and
those with long-term medical difficulties. The highest rate of depression was found
in individuals aged 1845 years where the 1-year prevalence rate for depression
approached 25 % [9]. Additional evidence supporting the frequency of MS-related
depression comes from administrative data bases which have the advantage of
robust sample sizes [17-19]. Here, the frequency of depression is comparable to
that reported in the community and tertiary clinics reported above. It is also impor-
tant to note that data do not support an increase prevalence of depression prior to the
onset of multiple sclerosis [20]. This observation is important for it points to a
closer link between neuropathological changes and/or psychosocial factors and a
disturbance in mood.

Disease Duration, Disability, and Depression

There is no clear association between the presence of depression and disease-related
variables. The relationship with physical disability is equivocal [21, 22]. The same
situation pertains to disease duration [8]. The reasons for these mixed findings could
be due to the diversity of the disease itself. For example, patients with the same
disease duration may have a markedly differently relapse rate or disease course.
Moreover, the degree of physical disability may be determined by a combination of
cerebral and spinal involvement, each having a potentially different effect on mood.
Therefore, the important determinant for mood may be less closely related to the
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Expanded Disability Status Scale (EDSS) than how the individual adjusts to
adversity and the adaptive strategies he or she uses.

The Clinical Significance of Depression

Depression is linked to a poor quality of life, greater cognitive impairment, an
increase in suicidal ideation, and less compliance with disease-modifying drugs
(DMDs). Each of these will be discussed in turn.

Quality of Life Depression in MS is associated with decreased quality of life
whatever the neurological or functional impairments associated with MS [23]. Carta
et al. [24] revealed that patients with MS and a co-morbid lifetime diagnosis of a
mood disorder had significantly lower scores on the SF-12 (a measure of quality of
life) than MS patients with no history of mood disturbance. Significantly, MS
patients with a past history of depression, whatever their mood status at the time of
that evaluation, endorsed significantly lower MSQOL-54 scores relating to energy,
mental health, cognitive function, general quality of life, and sexual function [25].

Depression and Cognition Approximately 40-70 % of MS patients will have cog-
nitive dysfunction depending on the disease type. Evidence now suggests that clini-
cally significant depression may lead to a further deterioration in a patient’s cognitive
abilities. Works from Arnett and colleagues have shown that depression can impair
working memory, in particular the executive component of this [26-28]. These find-
ings raise the intriguing possibility that successfully treating depression could, in
theory, lead to a concomitant improvement in an MS patient’s cognitive ability. To
date, no specific study has explored this possibility.

Adherence to Disease-Modifying Drugs (DMDs) A number of studies have con-
nected depression with poor compliance with respect to DMDs [29-31]. Bruce
et al. [29] showed that MS patients with a current mood or anxiety disorder are
almost five times less likely than MS patients with no psychiatric diagnosis to
adhere to disease-modifying therapy. Significantly, treating depressed MS patients
for at least 6 months with antidepressant medication has been associated with better
compliance with DMDs.

Suicidal Risks One in three MS patients will entertain thoughts of suicide [32].
The predictors here are the presence of a major depression, the severity of the
depression, social isolation, and concomitant alcohol abuse [33]. Suicidal intent is
also a risk factor for a suicide attempt. Epidemiological data from Scandinavia
reveal that MS patients are twice as likely to commit suicide as individuals in the
general population [34-36]. The figure from British Columbia in Canada is
significantly higher than this with a 7.5 increase documented [37]. The data also
suggest that males within the first 5 years of diagnosis may be at a particularly high
risk for suicide [36, 38].



2 Depression and Multiple Sclerosis: Clinical Aspects, Epidemiology, and Management 21
Management of Depression

It comes as a surprise to find that notwithstanding the high prevalence of depression
in MS and the multiple adverse effects of depression on the MS population, there
are only two controlled treatment studies of an antidepressant medication that are
considered methodically robust by the Cochrane review committee [39]. The first of
these studies involves the old tricycle drug desipramine which was found to be
partly effectively in treating depression. However, treatment was linked to troubling
anticholinergic side effects for patients, such as dry mouth, sedation, and constipa-
tion among others, thereby, in some cases, limiting the attainment of a therapeutic
dose [40]. While not mentioned in the report, one of the disadvantages of a drug like
desipramine is that it is potentially fatal in overdose. This point is important given
the frequency with which MS patients think of suicide and the high completed sui-
cide rate of this population. This concern does not pertain to the second drug that is
mentioned in the Cochrane review, namely, paroxetine, a selective serotonin reup-
take inhibitor (SSRI) [41]. Paroxetine, like desipramine, was found to be modestly
effective in helping mood, but the drug is also with side effects, most notably sexual
dysfunction. This has introduced challenges with treatment compliance. Should
sexual side effects lead to treatment discontinuation, clinicians may wish to con-
sider two other antidepressant medications, namely, bupropion and mirtazapine,
both of which spare sexual function. Neither have, however, been assessed in an
MS-related RCT. Here it is germane to note that the recent AAN critical review
article concluded that there are no sufficient data at present to endorse the use of
antidepressant medication for MS-related depression [7]. While once cannot refute
the AAN’s rigorous review process in arriving at this conclusion, it is important for
clinicians not to lose sight to the fact that antidepressant medication can bring about
some symptom relief. Should there be no recourse to psychotherapies, and this is a
reality faced by many practitioners in a smaller health care setting, rather than admit
to therapeutic defeat, a trial of an SSRI is warranted. Here, the old neuropsychiatric
dictum of start low and go slow with dosing applies. Drug management is presented
in more detail in Chap. 8.

More promising data have been reported with certain psychotherapies. Cognitive
behavioral therapy (CBT) has emerged as a treatment of choice for MS-related
depression [42—44] and is endorsed by both the Cochrane review committee [45]
and the AAN [7]. Moreover, CBT may be effectively given over the telephone to
MS patients [46], an important observation given that mobility issues can make it
difficult for some patients to attend clinic. CBT of course does not come with the
troubling side effects of sexual dysfunction, dry mouth, and weight gain that can
bedevil the use of an SSRI, but in many centers CBT might not be available. A
recommendation from the Goldman consensus panel [47] was that in a situation
such as this, a neurologist should treat the depressed MS patient with medication.
No specific drug was endorsed.

Other treatments reportedly effective in helping MS-related depression are
mindfulness-based therapy [48, 49] and exercise [50]. In relation to the latter, a
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number of studies have been undertaken with exercise as a secondary outcome
variable. The definitive study is therefore awaited, but preliminary evidence sug-
gests that exercise may not only elevate depressed mood; it may also lead to
improvement in certain cognitive difficulties as well [51]. Finally, an intriguing
observation has recently emerged with respect to stress management therapy (SMT).
A randomized controlled treatment study over 24 weeks revealed that SMT was
effective in reducing cumulative new T2 and contrast-enhancing lesion burdens
relative to MS patients who had not received the therapy [52]. Unfortunately, these
improvements in brain MRI metrics were not accompanied by benefits with respect
to the patients’ mood, this point underscoring the complex relationship between
brain MRI changes and depression.

Finally, any treatment recommendation would be incomplete without brief men-
tion of electroconvulsive therapy, reserved for severe depression often medication
refractory or associated with intense suicidal intent where time is of the essence in
providing symptom relief. The treatment is generally well tolerated in MS patients
although the literature here is small [53].

Conclusion

There is inconvertible evidence linking clinically significant depression in people
with MS to a multiplicity of negative effects with respect to activities of daily living.
It is therefore imperative that clinicians from many disciplines who treat MS patients
not miss the diagnosis. This point is further underlined by studies that demonstrate
the effectiveness of treatments for depression in this population. Not only will suc-
cessful treatment reduce the morbidity associated with MS; it holds out the promise
of also lessening suicide-related mortality.
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Chapter 3
Depression and Multiple Sclerosis: Imaging,
Mechanisms

Kristoffer Romero and Anthony Feinstein

Abstract Advances in neuroimaging over the past three decades have substantially
improved our understanding of multiple sclerosis (MS) and its effects on the brain.
Lesions in white matter and gray matter, as well as atrophy of normal appearing
brain tissue, are frequent and varied across MS patients and correlate with neuro-
psychological performance and various measures of disability. Studies of depres-
sion in MS suggest prefrontal gray and white matter atrophy is correlated with
depressive symptoms, although which structural and/or functional metrics are most
sensitive to depression, and how these regions theoretically contribute to the devel-
opment or maintenance of disturbed mood, is not yet clear. In this chapter, we
review the major structural and functional changes associated with major depressive
disorder in the general population and the existing work on the neural correlates of
depression in MS. We also review major themes regarding neurobiological theories
of depression and whether they apply to MS, particularly in terms of decreased
executive control of affect due to degradation of prefrontal regions.

Keywords Depression ¢ Multiple sclerosis ¢ Magnetic resonance imaging
* Diffusion tensor imaging * Functional magnetic resonance imaging * Resting state
* Hippocampus ¢ Prefrontal cortex * Executive control * Default-mode network

Depression and MS: Imaging, Mechanisms

In terms of clinical presentation, depression is the most common psychiatric com-
plaint in patients with multiple sclerosis (MS), affecting between 25 and 50 % of the
patient population over the course of the illness, which is between two and five
times higher than the prevalence rate in the general population. The etiology of
depression in MS patients is only now becoming clearer with pathophysiological
changes in the brain, and psychosocial variables likely play a role. Despite an
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extensive literature on brain changes in MS, the majority of extant literature has
focused on the association between various metrics and cognitive impairment.
However, determining the relation between depressive symptoms and structural and
functional brain changes, as well as disentangling the association between depression
and other factors such as cognitive deficits and fatigue, will be crucial in
understanding the nature of depression in MS. In this chapter, we first briefly review
structural and functional abnormalities associated with MS. We then briefly outline
the general brain abnormalities associated with depression in non-neurological
populations. Finally, we review the burgeoning neuroimaging literature on depres-
sion in MS and the applicability of theoretically derived models of depression to
MS patients.

Neuroimaging Findings in MS

The pattern of MS-related pathology can be quite variable across patients and has
been extensively measured with the advent of neuroimaging techniques. Common
findings include the presence of white matter (WM) lesions that appear hyperin-
tense on T2-weighted or Fluid-attenuated inversion recovery (FLAIR) MRI
sequences as well as hypointense lesions on T1 scans (i.e., black holes) which can
be found throughout the parenchyma and are likely indicative of neuronal loss when
they are persistent. Atrophy of normal appearing gray matter (GM) and WM can be
seen on T1-weighted images and more accurately measured using automated quan-
tification techniques such as voxel-based morphometry. Although the location of
atrophy and lesions can be quite varied, GM volume reduction is common in deep
gray matter structures including the thalamus, caudate, putamen, and hippocampus,
as well as the cortex [1, 2]. In terms of WM integrity, degraded WM can be detected
via diffusion tensor imaging (DTI) in many of the major fiber bundles, including the
corpus callosum, superior and inferior longitudinal fasciculi, cingulum bundle,
uncinate fasciculus, as well as corticospinal tracts [3]. Associations between differ-
ent metrics and neuropsychiatric symptoms have focused mainly on cognitive
impairment and functional disability. Importantly, although lesion load is an impor-
tant factor, atrophy of normal appearing GM tends to be more robustly associated
with cognitive impairment [4, 5]. However, fewer studies have examined the asso-
ciation between cerebral abnormalities in MS and other clinical aspects such as
depression. In order to discuss the putative effects of depression on the brain in MS,
we briefly review the neuroimaging findings of major depressive disorder (MDD).

Neuroimaging Studies of Depression

There is a considerable neuroimaging literature on major depressive disorder across
various neurological populations. Yet, despite the identification of consistent effects
in terms of structural and functional abnormalities, a comprehensive model of the
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neural substrates underlying depression remains elusive. In terms of structural
changes in patients with major depressive disorder (MDD), Kempton et al. con-
ducted one of the largest meta-analyses of changes in gray matter, aggregating
results from 143 studies [6]. Overall, compared to controls, MDD patients showed
decreased volume in the hippocampus, thalamus, basal ganglia (caudate, putamen,
globus pallidus), and medial prefrontal regions (orbitofrontal cortex, gyrus rectus).
Because of the size of their sample, Kempton and colleagues were also able to com-
pare the effects of clinical variables on hippocampal volumes. Neither the use of
antidepressants, number of depressive episodes, nor age accounted for decreased
hippocampal volume. However, patients currently in a depressive episode had
smaller hippocampi compared to healthy controls, whereas patients with remitted
MDD did not.

These effects may also be observed in first-episode depressed patients. Han et al.
examined patients who had been depressed for less than 6 months and found GM
reductions in orbitofrontal cortex, anterior cingulate, and middle frontal gyrus,
although the authors also found increased hippocampal volume relative to controls
[7]. A more recent meta-analysis of structural changes in treatment-naive MDD
patients showed GM atrophy in bilateral hippocampi and parahippocampal gyri as
well as reduced volumes in inferior, middle, and superior frontal gyri [8]. Similarly,
reduced volume in medial prefrontal structures may even be found in individuals
with subclinical levels of depressive symptoms, suggesting they are among the first
regions to be affected [9].

More recent work has shown that hippocampal and amygdala volumes are nega-
tively correlated with the number of depressive episodes, suggesting they are par-
ticularly sensitive to duration of illness [10]. It should be noted that some regions
tend to show increased GM volume in MDD patients, particularly when examining
those who are drug naive. Specifically, evidence suggests that thalamic volumes are
actually increased in first-episode MDD patients [8].

With respect to WM integrity, results using DTT have been equivocal. A few
investigations found significant declines in fractional anisotropy (FA), a measure of
white matter integrity, whereas others have failed to find such a difference. Choi
et al. recently compared FA values between134 MDD patients and 54 matched con-
trols, using whole brain analyses and strict statistical thresholds [11]. The authors
found no significant difference in FA values in any brain region: however, this does
not rule out significant WM reductions in specific subgroups of depressed patients.
Indeed, a recent study reported significant FA reductions in several limbic and sub-
cortical WM tracts, but only when comparing melancholic MDD patients to con-
trols [12]. In a similar vein, a recent investigation of depressive symptoms in over
810 community-dwelling adults found an association between depressive
symptomatology and decreased FA, but only in women [13]. Regions identified in
the analysis included several frontal areas such as the anterior cingulum bundle,
uncinate fasciculus, as well as subcortical tracts such as the fornix and external
capsule. Thus, the effects of depression on WM are more nuanced and likely inter-
act with other factors such as disorder subtype and age and other clinical variables.

In terms of functional activation, results are divided into studies of resting-state
activity and studies examining neural activation in response to various tasks.
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With respect to resting-state activity, patients with MDD consistently show both
increased and decreased activation at rest, compared to healthy controls. In a meta-
analysis using activation likelihood estimation, Fitzgerald et al. (2008) reported that
across 25 studies of PET and SPECT, MDD patients showed increased activity in
inferior, medial, and superior frontal gyri as well as increased activity in the hip-
pocampus, amygdala, and thalamus [14]. More recently, Hamilton et al. confirmed
that the thalamus, in particular the pulvinar nucleus, was consistently hyperactive in
depressed patients. Studies employing resting-state fMRI note converging evidence
with studies of cerebral perfusion, showing increased activity in regions comprising
the “default-mode” network [15], including ventromedial prefrontal cortex and sub-
genual anterior cingulate cortex (see [16] for a review). However, depressed patients
also tend to show decreased resting activity in lateral prefrontal regions such as the
dorsolateral prefrontal cortex, which is highly implicated in tasks with an executive
control component, such as working memory, and is considered part of an “execu-
tive control” network.

The results of functional activation studies tend to show MDD patients exhibit
hyperactivation and/or hypoactivation depending on the experimental task condi-
tions. A well-studied paradigm requires subjects to view emotional stimuli
(e.g., affectively valenced words or pictures), in order to measure differences in the
neural response between patients and controls. For example, Surguladze et al. 2005
showed happy and sad faces to patients with MDD (n=16) and healthy controls
(n=14) and found that depressed patients showed increased activation in response
to sad faces in left parahippocampal gyrus, left amygdala, left putamen, and right
fusiform gyrus [17]. Conversely, healthy controls showed increased activation to
happy faces in the right putamen and bilateral fusiform gyri. Averaging across many
of such studies, a meta-analysis by Diener et al. found that MDD patients overall
showed decreased activity to negatively valenced stimuli in the rostral anterior
cingulate cortex, medial frontal gyrus, anterior insula, inferior parietal lobes, and
caudate. In addition, these patients showed hyperactivity in response to negative
stimuli in the thalamus, medial temporal regions including the hippocampus,
parahippocampal gyrus/amygdala, and to some extent the subgenual anterior cingu-
late cortex [18]. A more recent meta-analysis of 44 neuroimaging studies also found
that within MDD patients, neural activation within many of the same subcortical
regions was modulated by emotional valence: specifically, patients showed increased
activation to negative stimuli in the parahippocampal gyrus, amygdala, putamen,
and anterior cingulate. However, in response to positive stimuli, MDD patients
showed decreased activation in the insula, striatum, amygdala, parahippocampal
gyrus, and hippocampus [19].

In sum, the emerging picture is that depression is generally associated with GM
atrophy in medial prefrontal regions, including the orbitofrontal cortex, anterior
cingulate cortex, and ventromedial prefrontal cortex. The hippocampus and other
subcortical regions are also atrophied in depression, with the hippocampus particu-
larly sensitive to the number of depressive episodes. Effects of depression on WM
are less consistent but may include prefrontal and subcortical fiber tracks.
Furthermore, the regions tending to show structural abnormalities in MDD are also
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those showing aberrant functional activation. Overall, patients with depression
show hyperactivity of subcortical limbic structures and prefrontal regions
(i.e., anterior cingulate/medial prefrontal cortices), both in terms of activity at rest
and in terms of reactivity to negative stimuli. Depressed patients also show decreased
activity in the dorsolateral prefrontal cortex and adjacent lateral prefrontal regions
implicated in executive control.

Based on these findings, several neurobiological models of depression have been
posited, a full discussion of which is beyond the scope of this chapter. However,
several key themes emerge that are useful when considering depression in MS. One
is that the hyperactive limbic, subcortical, and prefrontal regions create a bias
toward processing of negative emotional stimuli in depression. In addition, hypoac-
tive lateral prefrontal cortices, which are heavily implicated in executive control,
may suggest that depressed patients may have difficulty with cognitive reappraisal
or exerting top-down control on affective states [20-23]. Another relevant notion is
that many of the regions showing increased activity at rest comprise the default-
mode network, a network implicated in self-referential processing, autobiographi-
cal memory, and even simulating nonpersonal future events [24-26]. Consequently,
the increased in default-mode network activity may reflect the ruminative aspects of
depression [16, 27].

MS, Neuroimaging, and Depression

We turn now to a review of the existing work on neuroimaging of depression in
MS. In the first study relating depressive symptoms to cerebral dysfunction, Pujol
et al. found that hyperintense lesions in the left arcuate fasciculus were correlated
with BDI scores [28]. Subsequent work also found that lesion load correlated with
depressive symptoms but hinted that GM atrophy may be a stronger predictor of
depression than lesion load [29]. Feinstein et al. (2004) compared structural MRI
MS of patients with a DSM-IV diagnosis of major depressive disorder to a group on
nondepressed MS patients, who were matched in terms of age, disease duration and
course, overall disability, and cognitive functioning. Crucially, the study only
included patients who were diagnosed with MDD after having a definite diagnosis
of MS, thus ruling out other co-morbid factors as the source of the depression.
Using semiautomated tissue segmentation algorithms, the authors found that
depressed MS patients showed more hyperintense and hypointense lesions in left
medial inferior frontal regions as well as decreased GM volume in the left anterior
temporal lobe. Moreover, the inclusion of these regions into a logistic regression
analysis showed that these two factors predicted 42 % of the variance in the likeli-
hood of being diagnosed with depression [30]. This finding is confirmed by recent
work using more refined measures of cortical volume. Specifically, Gobbi and col-
leagues examined 123 MS patients, splitting them into depressed or nondepressed
based on a cutoff score of 9 on the Montgomery-Asberg Depression Rating Scale
(MADRS) and into fatigued or non-fatigued based on one question on the scale that
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measured “lassitude” as a proxy of fatigue [31]. Using voxel-based morphometry,
the authors found that depressed patients showed decreased GM in the right inferior
frontal gyrus and left middle frontal gyrus, but only when these comparisons were
masked with the contrast comparing fatigued and non-fatigued patients.

There are hints of similar effects emerging even in those patients in the earliest
stages of the disease course. Nygaard et al. compared patients with early relapsing-
remitting MS (mean disease duration=26 months) to healthy controls in terms of
GM integrity, while also obtaining measures of cognition, depression, and fatigue.
Compared to controls, patients with early relapsing-remitting MS showed the
expected pattern of decreased cortical thickness in several areas throughout the
brain and increased white matter lesion load. Notably, however, within MS patients,
depression scores emerged as the only measure significantly associated with GM
integrity. Specifically, depression scores were negatively correlated with overall
cortical thickness in medial and superior prefrontal cortices, medial temporal
regions, and inferior parietal lobes. Furthermore, this relation remained even after
covarying out age, gender, and disease duration [32].

Finally, in line with the effects of depression on the hippocampus in non-
neurological populations, Gold et al. also found that depressed MS patients showed
decreased hippocampal volumes. Crucially, the authors acquired high-resolution T2
scans of the medial temporal lobes, allowing them to isolate atrophy into specific
subregions. Compared to healthy controls, MS patients showed decreased CA1 sub-
field volumes: however, when comparing depressed MS patients (scores of 13 or
higher on the Beck Depression Inventory) to nondepressed patients, CA2/CA3/
dentate gyrus subfield volumes were significantly lower in the depressed group.
Moreover, CA2/CA3 volume was negatively correlated with consistently elevated
cortisol levels, suggesting a role for hypothalamic-pituitary axis (HPA) dysregula-
tion as a potential mechanism for hippocampal atrophy [33].

Despite the prominent role of WM in the pathology of MS, there are only a hand-
ful of studies that have examined WM integrity as it relates to depression in
MS. Feinstein et al. (2010) obtained DTI metrics within the major WM tracts of
depressed and nondepressed MS patients and found that depressed patients showed
decreased average integrity (decreased fractional anisotropy and increased mean
diffusivity values) in the left anterior temporal lobe. In addition, depressed patients
showed decreased normal appearing white matter volume in the left inferior pre-
frontal region [34]. Gobbi et al. acquired DTI scans in 147 MS patients, character-
ized as depressed (n=92) or nondepressed (n=55) based on a cutoff of 9 on the
MADRS. No differences in FA were found when comparing patient groups on a
voxel-wise basis, but when FA values were averaged within the major WM fiber
bundles, depressed patients showed decreased WM integrity in the forceps minor
[35]. Although these findings are promising, additional studies are crucial to deter-
mine which WM regions are consistently affected in depression.

To date, there are no studies comparing functional activity in depressed MS
patients. However, one study did use PET to compare serotonin transporter (SERT)
availability in MS patients, compared to healthy controls. MS patients showed
decreased SERT uptake in the thalamus, medial temporal lobes, insula, and cingulate
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gyrus but increased SERT availability in the orbitofrontal cortex. Interestingly,
SERT binding in the insula was positively correlated to BDI scores, suggesting that
poor serotonergic regulation may also be present in depressed MS patients [36].

In sum, an emerging picture seems to be that there may be consistent effects of
depression on brain tissue in MS, which may be dissociable from MS-related atro-
phy. At this time, the most consistent evidence points to GM volume reduction in
depressed MS patients, particularly in terms of hippocampal subregions, anterior
temporal cortex, and lateral prefrontal cortices.

Neuroimaging, Depression, and MS: A Synthesis

Given the consistent structural and functional abnormalities in non-neurological
depressed patients and their associated models of depression, the question arises to
what extent imaging results from MDD patients inform our understanding of
depression in MS. One common theme of the extant work on depression is hyperac-
tivity of limbic-prefrontal circuits that biases attention toward negative stimuli,
which when coupled with dysfunctional prefrontal regions involved in executive
control, may result in a bias to negative emotions or stimuli in the environment
without the necessary means to regulate or reappraise the situation. Such a notion is
in line with cognitive models of depression stressing the role of dysfunctional cog-
nitive schemas (see [37] for a review). Given the amount of atrophy that can occur
in MS, it is quite possible that atrophy of prefrontal GM and WM could contribute
to the maintenance of depression by impairing emotional regulation. Indeed, the
few studies that have examined depression in MS using neuroimaging have found
atrophy primarily in prefrontal GM and WM, which overlaps partially with those
areas found to be atrophied and/or show decreased activation to emotional stimuli.
Moreover, there is ample evidence to suggest that MS patients show dysfunctional
prefrontal activation in response to cognitive control tasks, such as working mem-
ory tasks [38]. Thus, it is quite plausible that prefrontal volume reductions have a
detrimental effect on affect regulation and the use of cognitive reappraisals in MS
patients.

Another relevant notion for MS patients is models of depression that stress rumi-
native tendencies and default-mode network activity. That is, given that default-
mode activity is associated with autobiographical memory, self-referential
processing, and simulating future events, the increase in network activity at rest may
reflect the rumination that often occurs in depression. Anecdotally, patients with
MS often report ruminative tendencies [39, 40], particularly regarding general con-
cerns about the future. In terms of resting-state activation and rumination, it is inter-
esting to note that MS patients also show altered resting-state activity in the
default-mode network, which is predictive of poorer memory performance [41].
Whether aberrant resting-state activity in MS is also related to depression or other
psychiatric symptomatology is an intriguing avenue of future investigation.
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However, some models of depression based on neuroimaging findings in MDD
patients do not map well to MS patients. Notably, one hypothesis suggests hyperac-
tivity of the thalamus and subcortical regions reflects their involvement in detecting
emotional stimuli. In particular, the amygdala and more recently the pulvinar
nucleus of the thalamus both show increased activity at rest, which some suggest
make patients more biased toward negative stimuli [42]. However, in MS the thala-
mus and basal ganglia are among the most commonly affected GM regions, and so
it is difficult to reconcile this aspect of depression (i.e., bias to negative emotional
stimuli) with the patterns of atrophy seen in MS.

Finally, it is worth noting that the presence of depression may potentially have a
negative impact on memory performance in MS patients. That is, given that depres-
sion is associated with hippocampal atrophy due to dysregulation of the HPA axis
[43] and that hippocampal atrophy is also found in MS [44], it is possible that pro-
longed depression may have sizable consequences on brain tissue and cognition,
particularly in these patients whose brains are already vulnerable [45-47], though
the reverse causal association is also possible [48].

In terms of treatment, preliminary findings of disrupted serotonergic neurotrans-
mission in MS would also suggest the use of SSRIs in treatment and management
of depressive symptoms [36]. It is interesting to note that treatment of MDD in non-
neurological populations can return patterns of aberrant functional activation to
those seen in nondepressed controls. For example, several studies have found that
MDD patients who respond to treatment with SSRIs show increased activation of
prefrontal regions and decreased activation of medial temporal and medial prefron-
tal regions [14]. More recently, McGrath et al. demonstrated in a randomized treat-
ment study that MDD patients who achieved full remission (either by treatment
with escitalopram or Cognitive Behavioral Therapy (CBT)) showed significant
changes in resting insular glucose metabolism, suggesting the region may serve as
a candidate biomarker for treatment selection [49]. Whether similar pharmacological
or psychotherapeutic effects can be found in MS is not known [47].

Conclusions

It is now evident that the functional networks associated with depression in the
general psychiatric population overlap partially with current neuroimaging findings
in MS. Future studies providing more precise links between depressive symptoms
and specific structural abnormalities are essential, particularly given the heteroge-
neity of atrophy and lesions in MS. Finally, tracking the deterioration of these
networks with disease progression as well as mapping brain changes to the different
depressive symptoms (i.e., reactivity to situational factors, rumination, poor
emotional regulation) will also be necessary to untangling this facet of a disease
with a complex clinical presentation.
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Chapter 4
Anxiety and Multiple Sclerosis

Giuseppe Magistrale and Ugo Nocentini

Abstract Normal worry and fear are largely adaptive, pervading anxiety is
considered maladaptive and, in its various forms, it can characterize clinical disor-
ders. Anxiety levels and anxiety disorders are more frequent in MS patients than in
general population; nevertheless, they are overlooked and undertreated. The increase
of anxiety in MS patients, more frequent in women than in men, seems related
mainly to the diagnostic work-up period and prognostic uncertainties; the ground-
less fear of becoming rapidly wheelchair dependent plays some role. Exacerbations
are also related to anxiety increase, while anxiety decreases as time elapses after the
diagnosis and in the remitting phase. Anxiety levels have been studied in relation-
ship with many other variables of interest in MS patients. The outcome of anxiety,
the role of coping strategies, and other aspects are of support to the reactive nature
of pathological anxiety. Few studies have investigated possible organic contributors,
mainly with negative results. Several studies show how high levels of anxiety are
associated with low health-related quality of life and decreased performance of
some cognitive functions. Unfortunately, some of the available studies have impor-
tant limitations (e.g., small samples, retrospective collection of data, exclusion of
some subjects). In the matter of treatment, randomized controlled trials assessing
pharmacologic and non-pharmacologic therapies for anxiety in MS showed incon-
sistent results. An important effort in covering the existing gaps, particularly about
assessment and treatment of anxiety in MS patients, seems timely and relevant.

Keywords Anxiety * Anxiety disorders * Multiple sclerosis * Assessment * Clinical
features * Treatment * Diagnosis ® Pharmacologic therapy ¢ Psychotherapy

G. Magistrale, MSc

Neurology and NeuroRehabilitation Unit, I.LR.C.C.S. “Santa Lucia” Foundation,
Via Ardeatina 306, Rome 00179, Italy

e-mail: g.magistrale @hsantalucia.it

U. Nocentini, MD (2<))
Neurology and NeuroRehabilitation Unit, [.LR.C.C.S. “Santa Lucia” Foundation,
Via Ardeatina 306, Rome 00179, Italy

Department of Systems Medicine, University of Rome “Tor Vergata”,
Via Ardeatina 306, Rome 00179, Italy
e-mail: u.nocentini @hsantalucia.it

© Springer International Publishing Switzerland 2015 39
B. Brochet (ed.), Neuropsychiatric Symptoms of Inflammatory Demyelinating

Diseases, Neuropsychiatric Symptoms of Neurological Disease,

DOI 10.1007/978-3-319-18464-7_4


mailto:g.magistrale@hsantalucia.it
mailto:u.nocentini@hsantalucia.it

40 G. Magistrale and U. Nocentini
Definition of Anxiety

According to the definition given by the American Psychological Association,
anxiety is “an emotion characterized by feelings of tension, worried thoughts, and
physical changes like increased blood pressure” which emerges from an expectation
of future threat or a motivational conflict [1]. It is an emotional state defined by
aversive cognitive (thoughts of apprehensive expectations), physiological (hyper-
arousal and somatic activation), and behavioral (i.e., avoidance, paralysis) compo-
nents [2]. Anxiety can be partially distinguished from fear, as the latter is the
emotional response to immediate threat, although fear and anxiety are strictly
related [3]. Moreover, fear and anxiety can be distinguished on the basis of duration,
temporal focus, threat specificity, and motivated direction: while fear is immediate,
focused on the present, and targeted to a specific threat in order to avoid it, anxiety
has a longer duration without a specific threat. Following danger, fear and anxiety
activate a sequence of adaptive behaviors aiming to reduce the unpleasant physio-
logical response and to escape the environmental threat or resolve the underlying
motivational conflict.

As the Roman philosopher Lucius Annaeus Seneca once wrote, “There is nothing
so wretched or foolish as to anticipate misfortunes. What madness it is in your
expecting evil before it arrives!” [4]. Normal anxiety and fear are largely adaptive,
as they mobilize one’s resources in order to cope with an environmental challenge.
Nevertheless, pervading anxiety is considered maladaptive, and in its various forms
it can characterize clinical disorders, in so far as it compromises the normal
functioning and quality of life of the individual. Moreover, abnormal anxiety also
occurs as a symptom in other psychiatric disorders, such as clinical depression.

Anxiety disorders appear to have a number of biological and environmental con-
tributing factors [3]. For example, dysfunctional anxiety can be “learned” from the
social environment (i.e., the family) in the presence of a biological predisposition
[3], or it can be the result of negative life events such as accumulated trauma [5].

Anxiety Disorders According to the Diagnostic and Statistical
Manual of Mental Disorders Fifth Edition

According to the Diagnostic and Statistical Manual of Mental Disorders fifth
edition [6], anxiety disorders differ from normal fear or anxiety in as much as they
are persistent (generally lasting 6 months or more) and characterized by overestima-
tion of the danger represented by the situation that is feared or avoided.

Anxiety disorders can be distinguished on the basis of the underlying cognitive
ideation and the eliciting contexts that induce anxious and fearful behaviors. The
various forms of phobias and anxiety disorders in the DSM-V include separation
anxiety disorder, selective mutism, specific phobia, social anxiety disorder, panic
disorder/panic attack, agoraphobia, generalized anxiety disorder (GAD), substance-/
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medication-induced anxiety disorder, anxiety disorder due to another medical
condition, and other specified anxiety disorders and unspecified anxiety disorders.
Selective mutism (code 312.23) and separation anxiety (309.21) are typically
considered developmental disorders and have been recently reclassified and moved
into the broader category of the anxiety disorders.

Specific phobias (300.29) affect individuals who fear and avoid particular things
or situations in a way clearly exaggerated in respect to the real risk posed by the
situation, and the emotional reaction arises immediately and lastingly in response to
the feared situation (i.e., animals, injections, a specific place, etc.). Social anxiety
(300.23) is diagnosed when there is a persistent fear of being awkward, humiliated,
or rejected. These cognitive ideations force individuals suffering from social anxiety
to avoid social situations.

Panic disorder (300.01) is characterized by frequent panic attacks, which are
abrupt episodes of intense fear and apprehension of variable duration (from minutes
to hours) that can be expected or unexpected. Since individuals suffering from this
disorder constantly fear panic attacks, they often change their habits in a dysfunc-
tional way in order to avoid their insurgence.

Agoraphobia (300.22) is the fear of being in open spaces or uncontrollable social
situations such as public transportations, malls, or crowds. Fear of these situations
is accompanied and elicited by the cognitive ideation of being unable to escape or
get help once the anxiety symptomatology has arisen.

Individuals suffering from generalized anxiety disorder (300.02) are excessively
and chronically anxious about many things and situations (i.e., health, money, and
family). The persistence of generalized anxiety results in anguish and several func-
tional impairments due to the physical symptoms experienced by the individual,
such as restlessness, irritability, lack of concentration, and muscle tension.

In the substance-/medication-induced anxiety disorder, the prominent anxiety
symptoms are due to the effects of a psychoactive substance, while anxiety disorder
due to another medical condition (293.84) is clinically significant anxiety that can
be attributed to the secondary effects of the different medical condition.

Anxiety Disorders in Multiple Sclerosis

Although anxiety disorders are often diagnosed in patients with MS, they are often
overlooked and have been investigated less deeply than other neuropsychiatric dis-
orders, such as depression [7]. Nevertheless, the prevalence of anxiety disorders in
MS is significantly higher if compared to the general population [7]. According to
Korostil and Feinstein [7], lifetime rates of anxiety in MS are higher than in other
chronic medical illnesses such as diabetes [8], chronic obstructive airway disease
[9], and rheumatoid arthritis [10]. Nevertheless, these disorders are underdiagnosed
and undertreated [7]. Therefore, a deeper understanding of anxiety disorders in this
pathology is necessary.
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Epidemiology

Although many studies assessed anxiety in MS, much of the literature on the subject
is affected by several limitations, such as the absence of clinical interviews, which
are necessary in order to formulate a clinical diagnosis. Indeed, although informa-
tive, the majority of the studies regarding emotional disturbances in MS uniquely
relied on self-report instruments (such as the Hospital Anxiety and Depression
Scale [HADS]) for the assessment of clinically significant anxiety (see Table 4.1),
with few exceptions. One study conducted in Italy [11] recorded the presence of
anxiety disorders in 36 % of a sample of 50 outpatients with definite MS using the
Structured Clinical Interview for DSM-IV disorders (SCID-IV). Moreover, MS
patients were more likely to meet diagnostic criteria for obsessive-compulsive dis-
order, a result replicated by another study conducted on Iranian patients with MS
[12]. A large Canadian study conducted on 140 participants with a definite MS
diagnosis using both the SCID-IV and the HADS reported a lifetime prevalence of
anxiety disorders of 35.7 % [7]. In particular, the authors reported a lifetime preva-
lence of 7.8 % for social phobia, 8.6 % for obsessive-compulsive disorder, 10 % for
panic disorder, 10.8 % for specific phobias, and 18.6 % for GAD. In this study, risk
factors for developing an anxiety disorder included being female, comorbid depres-
sion, and lack of social support. The authors also reported that anxiety disorders
were largely underdiagnosed in their sample, thus preventing the possibility of a
necessary targeted treatment. Differences in the occurrence of specific anxiety dis-
orders in MS patients between the study by Korostil and Feinstein and the other two
studies could be attributed to the difference in sample size and sample selection. In
another study conducted in Mexico on 37 consecutive MS patients and 37 healthy
controls using the SCID-IV and the Hamilton Anxiety Rating Scale (HARS),
21.6 % of the people with MS had clinically relevant anxiety [13]. Notably, a Dutch
study showed that 8 months after the diagnosis of MS, high self-reported anxiety
was present in 34 % of patients [14], while after 2 years, 69 % still showed signifi-
cant anxiety levels [15]. Similar results were reported in several other studies, which
employed self-reported anxiety questionnaires (see Table 4.1). Moreover, a recent
study by Poder and co-workers [16] conducted on a cohort of 251 patients found
that 30.6 % had clinically significant social anxiety symptoms. A recent population-
based study conducted in Canada detected the presence of anxiety disorders in
35.6 % of the MS population (n=4,192) using administrative data from sanitary
records (i.e., ICD-9/10 codes). In summary, notwithstanding a shortage of robust
epidemiologic studies regarding anxiety disorders, the current body of evidence
shows that a large proportion of patients diagnosed with MS suffer from abnormal
anxiety [17].
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Table 4.1 Studies which assessed the presence of clinically significant anxiety in multiple
sclerosis [7, 11, 13-28]

Study

Joffe et al.
(1987) [18]
Minden et al.
(1987) [19]

Arias Bal et al.

(1991) [20]

Stenager et al.
(1994) [21]

Diaz-
Olavarrieta
(1999) [13]
Smith and
Young (2000)
[22]

Nicholl et al.
(2001) [23]

Mendes et al.
(2003) [24]

Jannsens et al.
(2003, 2006)
[14, 15]

Galeazzi et al.
(2005) [11]

Figved et al.
(2005) [25]

Korostil and
Feinstein
(2007) [7]
Beiske et al.
(2008) [26]

Country
Canada

United
Kingdom

Spain

Denmark

Mexico

United

Kingdom

United

Kingdom

Brazil

Netherlands

Italy

Norway

Canada

Norway

Population

Clinic outpatients
with MS (n=100)
50 MS patients

50 Patients with
MS

94 MS outpatients

MS outpatients

(n=44), control
subjects (n=25)
88 patients with
definite MS

MS patients in
contact with a
rehabilitation
consultant (n=96)
84 patients with
relapsing-
remitting MS

101 MS
outpatients

50 outpatients
with definite MS
diagnosis
Patients with MS
(86), compared
with 49 SLE
controls

140 consecutive
clinic attendees

MS population-
based study
(n=140)

Measures

SADS-L, RDC
diagnosis
SADS

CIS

STAI

NPI, indirect
evaluation

HADS

HAD anxiety

HADS (cutoff, 8)

HADS

SCID-1

NPI

SCID-1

HSC-25

% of patients
with anxiety

11 %

4 % prior to MS
12 % since MS

16 % lifetime
(generalized
anxiety)

12 %

20.2 % high

state score

24.5 % high trait
score

37 %

34 %

39 %

34.5 %

34 % (8 months
after diagnosis)
of which 69 %
had high anxiety
after 2 years

36 %

19.8 %

357 %

19.3 %

(continued)
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Table 4.1 (continued)
% of patients

Study Country Population Measures with anxiety
Dahl et al. Norway 172 MS patients HADS 30.2 %
(2009) [27]
Poder et al. Canada 251 patients with SPI 30.6 % (social
(2009) [16] MS anxiety)
Espinola- Mexico 37 outpatients SCID-1 21.6 %
Nadurille et al. with MS and 37
(2010) [28] healthy controls
Marrie et al. Canada MS population- Case definition based |35.6 %
(2013) [17] based study on ICD-9/10 codes

(n=4192) and physician-

assigned diagnosis

SADS Schedule for Affective Disorders and Schizophrenia; NPI Neuropsychiatric Inventory;
SCID-I Structural Clinical Interview for DSM Axis I Disorders; CIS Clinical Interview Scale;
HADS Hospital Anxiety and Depression Scale; /CD International Classification of Diseases; STAI
State-Trait Anxiety Inventory; HSC Hopkins Symptom Checklist; SPI Social Phobia Inventory

Clinical Presentation

Several aspects should be taken into account when considering the clinical features
of anxiety in MS. In this regard, a common issue in the clinical assessment of psy-
chiatric disorders such as anxiety and depression is the symptom overlap with
somatic features of MS. Indeed, some of the somatic symptoms of anxiety such as
unsteadiness, dizziness, fainting, and leg wobbliness can be often found among the
somatic manifestations of MS. While this issue has been explored with regard to
depression [29], the literature studying symptom overlap between anxiety and MS
is scarce. Donnchadha et al. [30] indirectly explored this issue when validating the
Beck Anxiety Inventory (BAI) in a group of patients with MS. With the use of hier-
archical cluster analysis, they found three distinct symptom clusters in the BAI. Since
all items of cluster one and some items of the second are also common somatic
complaints in MS patients, they proposed to consider the development of a “trunk
and branch” model for anxiety, a model originally conceptualized by Strober and
Arnett for depression [29]: while “trunk” symptoms are shared between anxiety and
MS, “branch” symptoms are specific for anxiety. However, as the authors point out,
the evidence base for the development of a specific model for anxiety is insufficient.
The symptom overlap between anxiety and MS has been also highlighted in a retro-
spective study by Brousseau et al. [31]. In their study, the authors sought to identify
psychiatric diagnoses among 63 MS patients whose first clinical assessment sug-
gested a primary psychiatric etiology for their symptoms. 92 % of patients in the
Brousseau et al. study met diagnostic criteria for one or more psychiatric disorders
including mood, somatoform, and anxiety disorders. In conclusion, clinicians
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should be cautious in the identification of psychiatric conditions producing pseudo-
neurological and nonspecific symptoms (such as anxiety), and they should pay spe-
cial attention when assessing anxiety exclusively with screening measures, as this
symptom overlap could inflate scale scores and require further assessment with a
clinical interview.

The largest study that assessed the prevalence of specific anxiety disorders with
a clinical interview found that GAD is the most common among MS patients [7].
GAD is characterized by uncontrollable worry accompanied by several physical
symptoms such as headaches, nausea, muscle tension, and swallowing difficulty.
The presence of generalized worry and health anxiety in MS patients has been
underlined in several studies [32-34], and it is no surprise given the unpredictable
nature of MS. As distinctly described by Bruce and Arnett [33], “Some MS patients
must awaken each morning not knowing whether a restaurant will be wheelchair
accessible, whether an exacerbation will prevent a vacation, or whether sudden
onset visual disturbances will make a trip to the grocery store nearly impossible.”
Patients with MS have several reasons to be constantly worried and anxious about
their health complications. In this connection, Janssens and colleagues [35] found
an association between the perception of prognostic risk and anxiety in MS patients.
Patients who thought that they would become dependent from a wheelchair within
2 years had high levels of anxiety and depression. Notably, in the same study,
patients were inclined to overestimate their short-term risk of wheelchair depen-
dence. Another study conducted by Jopson et al. [36] showed an association between
illness identity and anxiety, explained by the authors with the fact that the tendency
to attribute unpredictable symptoms (such as headache and sore throat) to MS could
make patients anxious if they interpret that as a signal of disease progression.
Excessive health anxiety results in greater medical care [37] and increased physical
disability [38]. Kehler and Hadjistavropoulos [34] found that MS patients with ele-
vated health anxiety are less likely to use problem-focused coping, preferring emo-
tional preoccupation and social support as main coping strategies. They also showed
how MS individuals with high levels of health anxiety experience greater disability
and GAD. These results are in line with a study conducted by Feinstein et al. [39],
which showed that comorbid anxiety and depression in MS patients result in
increased somatic preoccupations and social dysfunction. The authors also found
that suicidal thoughts in MS patients are the result of comorbid anxiety and depres-
sion and not depression alone.

As highlighted by these studies, the clinical manifestations of anxiety in MS
patients could be interpreted as a reaction to the disease. While this view is sus-
tained by a neuroimaging study that found no evidence of a cerebral correlate of
anxiety in MS [40], it should be noted that two recent studies have found an associa-
tion between inflammatory processes in the central nervous system and anxiety in
animal models of MS [41, 42] and one MRI study found an association between
gray matter atrophy in the superior and middle gyri of the right frontal lobe and
anxiety scores [43]. Further investigations are needed in order to understand whether
elevated anxiety in MS could be linked to specific features of the disease.
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Relationships of Anxiety with Other Aspects of MS

As previously reported, a consistent percentage of MS patients show anxiety symp-
toms. However, it is undeniable that not all MS patients are affected by clinically
relevant anxiety. This means that one or more factors can facilitate or protect a MS
patient by developing an anxious state.

Many of the possible candidate factors have been examined, but a fundamental
question remains unanswered about the direction of the causality between anxiety
and these other aspects.

About the relationships between anxiety and other clinical aspects of MS, in
some cases, the reasoning that has informed the research is that anxiety can influ-
ence another clinical feature of the disease; in other cases, a reversed direction has
been hypothesized. We shall examine the details about these points case by case.

Anxiety and MS Phases, Course, Relapses, and Induced
Disability

Anxiety and MS Diagnosis

A first aspect to be examined is the relationship between anxiety and the phases of
the disease. Notwithstanding the possible interest of the topic, few studies have
specifically addressed the issue. The diffusion of the intuitive belief that anxiety is
given by a reaction to the disease and by its course over time is a possible explana-
tion of this scarcity.

Already in 1994, it was found that the level of anxiety was influenced by the
uncertainty of the diagnosis following the appearance of neurological disturbances
resembling the picture of MS; after MS was confirmed or disconfirmed, anxiety
more likely decreased even in the subjects which received a diagnosis of MS; sub-
jects with no definite diagnosis tend to be more anxious [44, 45]. To be noted, the
above reported studies were conducted when immune-modulating drugs were not
available.

Di Legge et al. [46] reported that subjects with a clinically isolated syndrome
that can be considered as the first manifestation of a possible MS showed trait anxi-
ety scores higher than controls at the baseline evaluation; at follow-up performed on
average 33 +6 months later, no more difference appeared. This result is at odd with
what could be expected, as trait anxiety should be stable over time.

A recent (0-24 months) diagnosis of MS has a significant impact in terms of
anxiety on both patients and their partners: 34 % of MS patients and 40 % of part-
ners showed significantly higher levels of anxiety than those observed in healthy
individuals from a population sample; patients (36 %) were more frequently dis-
tressed than partners. A higher EDSS (>3) score corresponded to higher levels of
anxiety in patients, but disability levels did not influence anxiety in partners [35].
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Anxiety seems to decrease as the time since diagnosis elapses as demonstrated by
a I-month [47], 6-month [48], 24-month [49], and 30-month [50] follow-up. In the
Bianchi et al. study, anxiety scores were related to “accepting responsibility” and
“seeking social support” coping, and at 24-month follow-up a reduction in “seeking
social support” coping and an increase in “planful problem solving” was detected.
The changes in anxiety were strongly related to those in depression at follow-up.

An increase of anxiety is among the changes perceived by close relatives in MS
patients in relationship with MS appearance [51]. In this study, the behavioral
changes perceived in MS patients were similar to those found in subjects with other
inflammatory diseases not involving the CNS: this does not support an MS-specific
behavioral profile or the connection with the damage caused by MS pathology, even
if behavioral changes were associated with dysexecutive and cognitive dysfunctions
in MS patients.

Anxiety and MS Exacerbations

The influence of exacerbations on the mood state has been explored by Warren et al.
[52], McCabe [53], and Burns et al. [54]. Warren et al. [52] found that the experi-
ence of exacerbation increases the level of emotional disturbance in comparison
with the remission phase. In the McCabe [53] study, MS patients who experienced
an exacerbation in 6 months before the start of the study had anxiety levels higher
than both MS patients without exacerbation and control subjects; the anxiety level
registered at baseline remained stable over the 18-month observation period.

Burns et al. [54] have prospectively examined the relations of anxiety and depres-
sion to exacerbations and pseudo-exacerbations: increase in anxiety symptoms rela-
tive to baseline has predictive value for subsequent pseudo-exacerbation, while
increased somatic depressive symptoms predicted confirmed exacerbation.

Warren et al. [52] and McCabe [53] have obtained different results about the use
of coping strategies by MS patients in relation to exacerbations, but the differences
in timing relative to exacerbation (Warren et al.’s patients were having an exacerba-
tion when tested, while McCabe’s patients experienced the exacerbation in the pre-
vious 6 months) can explain the discrepant results [52].

The relationship between anxiety and first stages of MS or relapses can be exam-
ined from a reverse point of view, that is, the possibility that anxiety, as well as other
emotional disturbances, could precipitate MS onset and increase the relapse occur-
rence risk.

Actually, MS patients report frequently that in the period of time preceding the
onset of symptoms, later diagnosed as the debut of MS, or before relapses, impor-
tant stressful events happened. Some MS patients report also the experience of
unusual and incomprehensible feelings preceding relapse symptoms.

Systematic observations [55-59] have shown that stressful events are associated
with an increase occurrence of exacerbation, independently from infections, and
psychosocial factors (negative familiar and social events related to anxiety) are
associated with MS onset. Trait and state anxiety per se were not correlated with the
occurrence of relapses in the Brown et al. [57] study.
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Ancxiety and Disability

The association between anxiety and disability levels is an issue difficult to examine.
So many variables (e.g., gender, education, time since diagnosis, disease course and
exacerbation number, concomitant medications, measurement of both disability and
anxiety) can play a role in the relationship between the measured or perceived
disability and anxiety that a single study cannot consider all of them. The cross-
sectional nature of many studies makes it difficult to derive firm conclusions.

Colombo et al. [60] were the first to investigate the relationship between anxiety
(using the Symptom Rating Scale), disease severity, disease duration, and age and
did not find any significant association.

The studies reporting data on the association between the objective measure of
disability represented by the EDSS and anxiety can be summarized with the conclu-
sions of the Tsivgoulis et al. [61] study that “disability status is an independent but
moderate determinant of depression and anxiety in MS patients.”

Anxiety does not seem to influence the perception of disability in MS patients
[22].

A partial conclusion that could be derived by the data on the impact of discover-
ing of being affected by MS or of experiencing a disease exacerbation is that anxiety
levels increase in a substantial percentage of these patients and that this increase
seems due to reactive psychological mechanisms. However, these studies suggest
something that can be underlined for many of the studies we have considered: it is
very difficult to establish the direction of the causality when exploring the relations
between anxiety and other aspects, e.g., is the coping strategy influencing the
increase of anxiety? Or is anxiety increasing the use of a certain coping strategy?

The cross-sectional nature of some of the above reported studies does not help to
derive a firm conclusion; even an observation period of 18 months seems not suffi-
cient to clarify the point, due to the apparent stability of anxiety levels.

We shall see that data derived by different approaches concur on the idea that
anxiety increase is related to reactive psychological mechanisms.

Anxiety and Worry

Worries and concerns are two topics strongly connected with anxiety: following
Bruce and Arnett [33], excessive, uncontrollable worry is the hallmark of GAD, and
GAD has resulted in the most common anxiety-related disorders in MS patients [7].

The study performed by Bruce and Arnett [33] on the relationships between
worry and anxiety in MS patients has confirmed that, notwithstanding the strong
relation with anxiety, worry can be considered as a separable and unitary construct.
The relevance of worry and concerns for MS patients and their peculiarities in these
patients have prompted the development of an assessment scale suitable for testing
MS patients [32].
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Anxiety and Cognitive Functioning

The possible correlation of anxiety, as well as of other affective symptoms, with
cognitive dysfunctions has attracted the interest of various researchers. Impairment
of some cognitive function affects a high percentage of MS patients (see the specific
chapter in this volume), and it is therefore relevant to identify all the possible
determinants.

Following a study of Simioni et al. [62], anxiety typically found at an early stage
of MS seems also related to the presence of cognitive impairment; however, after
adjustment for QoL levels, the relation between cognitive deficits and mood state
was no longer significant; this could mean that QoL summarizes the effects of other
factors influencing the same QoL.

Stenager et al. [21] have reported that the only cognitive test showing significant
correlation with both trait and state anxiety was the Trail Making Test.

Summers et al. [63] found that high anxiety levels were associated with poor
performance in the working memory, information processing speed, attention, and
memory scores in a sample of MS patients evaluated 7 years after a clinically
isolated syndrome onset.

By means of regression analyses, Julian and Arnett [64] evidenced that state, but
not trait, anxiety contributed, independently from depression, to the variance of an
executive function index.

On the other hand, state anxiety seems a predictor of cognitive changes over a
1-year observation period together with other negative affects [65].

The relationships between anxiety/depression and the objective performances in
cognitive tests of executive functions were confirmed even in a study by Bol et al.
[66]; this study has also registered that anxiety (and depression) was a significant
contributor to the levels of cognitive complaints by MS patients. Unfortunately, the
authors have taken into account the cumulative score of the HADS and have not
separated anxiety and depression scores.

The significant relationship between anxiety and perceived cognitive function-
ing has been confirmed by a subsequent research by Middleton et al. [67]. However,
the authors did not evaluate the influence of anxiety on objective cognitive
functioning.

On the contrary, in the Karadayi et al. [68] study, retrieval from long-term mem-
ory and psychomotor speed was not related to anxiety or depression, but to other
clinical variables.

Goretti et al. [69] showed that state anxiety was related to a worse performance
in the SDMT; the relation with the performances in the PASAT-3 and with the pres-
ence of cognitive impairment was almost significant.

Bruce et al. [70] reported that trait anxiety was associated with self-reported
memory problems. This study suggests also that normative dissociation (i.e., the
disruption of an individual’s usually integrated cognitive processes, such as con-
sciousness, memory, identity, or perception) partially mediated the relationship
between emotional problems and perceived memory difficulties.
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Other studies support the role of anxiety in the perception or self-evaluation of
cognitive functioning in MS patients: anxiety, together with other variables, was a
significant predictor of the scores in the patient report of the Multiple Sclerosis
Neuropsychological Questionnaire [71]; the perception of cognitive slowing was
related to trait anxiety, as well as to motor speed, impulsivity, and increased intro-
version, more than to real performances of processing speed [72]; in the van der
Hiele et al. [73] study, MS patients underestimating their executive performances
showed higher levels of anxiety, as well as of depression and psychosocial stress,
and used a different coping style with respect to accurate estimators and over-
estimators; the underestimators’ awareness of some objective cognitive impairment
in processing speed and cognitive flexibility might lead to psychological distress
and negative report bias.

Lastly, in the study of Lester et al. [74], the relationship between anxiety and
self-reported cognitive impairment was evaluated by a reverse angle, that is, the
possibility that the estimate of cognitive functioning level could influence anxiety
levels. Perceived cognitive impairment accounted for a 17 % of the variance in anxi-
ety, added to the 21 % accounted for by the MS physical impact subscale. MS physi-
cal impact and perceived cognitive impairment produce, in the authors’ opinion, a
sense of helplessness or a feeling of lack of control.

Anxiety and Other Psychiatric Disturbances

The relationship between anxiety and other psychiatric disturbances in MS patients
is obviously of interest both from a clinical and a theoretical perspective, but even
this topic has not received great attention by researchers.

First, we are going to examine the connection between anxiety and depression:
this association is statistically significant in all the studies that have examined both
matters. But, as far as it has been reported in the existing literature, not all MS
patients showing clinically significant anxiety have been classified as depressed and
vice versa [7, 39, 48, 75].

A longitudinal assessment of anxiety, together with depression and fatigue, over
a 2-year period was performed by Brown et al. [76]. Even if also unhealthy behav-
iors and psychological factors predicted psychological distress and immunotherapy
status predicted state anxiety, depression at baseline was the stronger predictor of
anxiety and fatigue, and anxiety and fatigue at baseline were the stronger predictors
of depression. In the authors’ opinion, co-morbidity of anxiety, depression, and
fatigue and the overlap of their symptoms are the most suitable explanation of their
results. The anxiety-lowering effect exerted by being on immunotherapy can be
interpreted as a reaction of feeling safe from the disease pathological process.

Gay et al. [75] applied statistics based on causal path analysis models looking for
predictors of depression in MS patients; functional status (measured by EDSS), trait
anxiety, alexithymia, and social support satisfaction were the predicting factors of
depression. Trait anxiety and functional status were independent and simultaneous
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predictors of depression; trait anxiety played a predominant role, and alexithymia
and social support play as mediators for trait anxiety.

The influence of anxiety on self-harm, the degree of somatic complaints, and the
functioning at social level have been examined by the above reported study of
Feinstein et al. [39]: the association of depression and anxiety represents a more
relevant risk than anxiety or depression alone.

Bruce and Lynch [77] have explored the relationship between personality traits
and mood and anxiety disorders: anxious MS patients showed more neuroticism
and were less extroverted, open, agreeable, and conscientious than both healthy
controls and MS patients without an anxiety disorder. The authors suggest that MS
patients with Axis I mood or anxiety disturbances are likely to experience concomi-
tant personality changes and that suffering from MS does not mean experiencing a
personality change.

No study has specifically explored the relationship between fundamental emo-
tions and anxiety: indirect information can be derived by the lack of a significant
correlation between both state and trait anxiety and the type of anger expression
reported in a study devoted to anger phenomenology in a cohort of MS patients [78].

Relationship Between Anxiety and Health-Related
Quality of Life

There is extensive evidence showing how anxiety is associated with low health-
related quality of life (HRQoL) in MS. The first study to explore this relationship,
conducted by Fruehwald et al. [79], found highly significant correlations between
the majority of the scales of the Functional Status Questionnaire (FSQ) and anxiety
levels measured with the Zung Anxiety Rating Scale. Benito-Leon et al. [80]
obtained very similar results using the Functional Assessment of Multiple Sclerosis
(FAMS) and the Hamilton Rating Scale for Anxiety (HRSA). It has to be noted that
these first studies only used bivariate correlations in order to assess the association
between anxiety and HRQoL and did not control demographic data or other con-
founding variables such as depression or EDSS.

Spain and co-workers [81] studied the relationship between HRQoL and illness
perception using multivariate models in order to predict the Short Form Health
Survey (SF-36) scales. They found that anxiety was a significant predictor of all the
SF-36 scores except the Physical Function Scale after controlling for age, disease
duration, processing speed, fatigue, pain, and depression. Goretti and co-workers
[69] obtained similar results. In their study, they tried to predict Multiple Sclerosis
Quality of Life-54 (MSQoL-54) Mental and Physical Health domains accounting
for anxiety (STAI-Y), mood (measured with the BDI), disability (EDSS), personal-
ity (Eysenck Personality Questionnaire, EPQ), coping (Coping Orientation for
Problem Experiences, COPE), and fatigue (Fatigue Severity Scale) using multivari-
ate regression analysis and found a significant association between lower anxiety
and the mental health summary score of the MSQoL-54. Similarly, Dubayova and
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colleagues [82] found an association between anxiety and lower scores in the mental
health composite scores of the MsQoL-54 after controlling for demographical
variables and disability measured with EDSS.

Interestingly, the relationship between quality of life and clinical variables in MS
patients has also been explored using path analysis in two studies [83, 84]. Salehpoor
et al. [83] report an indirect relationship between anxiety and fatigue, mediated by
the physical components of quality of life. Using their model obtained through path
analysis, they hypothesize that an increase of fatigue levels could be a consequence
of the heightened stress and tension originated from physical impairments. Using
structural equation modeling, Kikuchi et al. [84] found a twofold influence of anxi-
ety and depression on FAMS thinking and fatigue scores if compared to the EDSS.

Lifestyle and Anxiety

The interest for lifestyle in MS patients has more and more increased in the last
years as a consequence of the possible causal relationships between some habits and
disease course or progression. Unfortunately, as for the actual topic, the interest of
researchers up to now has been limited to the relationships of mood disorders with
alcohol or drug abuse. The few published studies have obtained conflicting results,
with Bombardier et al. [85], Quesnel and Feinstein [86], and Korostil and Feinstein
[7] reporting an increased prevalence of anxiety and depression in excessive drink-
ers and Turner et al. [87] and Beier et al. [88] finding no significant association. The
different results can be explained by differences in applied methodologies, e.g., use
of clinical interviews vs. standardized scales.

In the Quesnel and Feinstein [86] study, high anxiety levels and a family history
of mental illness represent warning signals for suspecting the drinking problem
which appears to be also associated with suicidal ideation and abuse of other
substances.

In the Korostil and Feinstein [7] study, the association disappears when a differ-
ent level of statistical significance is applied.

Beier et al. [88] also reported that an increase in drug use was associated with
lower self-reported anxiety, but with greater disability and depression.

Other Aspects Related to Anxiety in MS

Anxiety seems to be related to other relevant aspects of MS or MS patients’ behav-
ior, but as these relations emerge by sparse evidences, further confirmations should
be welcomed.

Bruce et al. [89] have reported that in MS patients, problems adhering to disease-
modifying schedules are connected to the presence of anxiety disorders.



4 Anxiety and Multiple Sclerosis 53

Anxiety has been found to be related with fatigue, mainly with mental fatigue,
but even in this case the literature shows scarce and conflicting results [66].

The relationship between anxiety and employment has been examined by
Krokavcova et al. [90] and by Glanz et al. [91]. Krokavcova et al. reported that MS
patients without anxiety had a 2.64 greater chance of being employed, while in the
study by Glanz et al., exploring work productivity in a sample of MS patients, vari-
ous parameters of work and daily activities have been taken into account; among
these parameters, they have also examined presenteeism (impairment while work-
ing) that was the main cause of work productivity losses and was related to some
other factors, anxiety included. Even overall work productivity and activity impair-
ment (working plus not working subjects) were related to the same factors.

As already reported in a previous section, anxiety can be related to performances
on neuropsychological tests. A particular aspect of mental activity, that is, social
cognition, does not seem related to anxiety levels [92].

Trait anxiety is also associated with the disability level due to comorbid migraine
in MS patients [93]. In MS female patients, chronic pain was significantly related to
anxiety (and depression) [94].

Anxiety and Neuroimaging

Actually, only few studies explored the possible associations between neuroimaging
data and anxiety levels: Zorzon et al. [40] have reported that MRI parameters (brain
volume, regional and total lesion loads) did not correlate with anxiety, while some
interesting data emerged about the relationship of depression and right frontal lesion
load and right temporal volume; in this study, anxiety did not correlate with any
other clinical parameter, and MS patients were not more anxious than patients with
rheumatoid diseases. Considering the overall obtained results, the authors conclude
that “anxiety is a reactive response to the psychosocial pressure put on the patients.”

Diaz-Olavarrieta et al. [13] explored the prevalence of neuropsychiatric symp-
toms in a sample of MS patients and their relationship with MRI results, and once
more, they could not find any significant association for anxiety, measured by the
Neuropsychiatric Inventory.

Also Di Legge et al. [46] did not find any correlation between state and trait anxi-
ety and any MRI parameters, regional lesion load included.

On the contrary, an association between some MRI data and anxiety levels has
been found by a study of Fassbender et al. [95], aimed at studying the relationship
between mood disorders and dysfunction of the hypothalamic-pituitary-adrenal axis
in MS. The authors report that 8 out of 23 enrolled MS patients that showed active
lesions had significantly higher levels of depression and anxiety. The relationship of
anxiety levels with inflammatory phenomena was confirmed also by the correlation
with higher cell counts in cerebrospinal fluid. Furthermore, the increase of cortisol
production after corticotropin stimulation correlated with anxiety scales scores (the
corticotropin effect was maintained elevated in MS patients even after the suppres-
sion of HPA axis by dexamethasone).
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A more recent study [43] has applied the voxel-based morphometry in studying
the relationship of cognitive and mood disorders with gray matter atrophy and has
found that atrophy in the gray matter of superior and middle gyri of the right frontal
lobe correlated with the scores in the Hamilton Anxiety Rating Scale.

Therapeutic Interventions

As underlined thus far, although anxiety represents a common psychiatric co-
morbidity in MS patients, researchers in the psychiatric field have overlooked it.
Not surprisingly, the literature that explores the efficacy of pharmacologic and non-
pharmacologic treatments for anxiety disorders is scarce and produced inconsistent
results. In their comprehensive guideline, Minden et al. [96] reviewed several stud-
ies, which concerned the assessment and management of psychiatric disorders in
MS patients. Despite pharmacologic and non-pharmacologic therapies are often
used for the treatment of anxiety in MS, the authors found little evidence supporting
their efficacy. Indeed, few specific studies assessed the efficacy of these treatments
for anxiety disorders in MS.

Non-pharmacologic Treatments for Anxiety Disorders

The majority of the research regarding psychological therapies for anxiety in MS is
based on manualized cognitive behavioral interventions, and the results supporting
their efficacy are conflicting [96]. A randomized controlled trial (RCT) comparing
the efficacy of a short-term protocol mixing cognitive behavioral therapy (CBT) and
relaxation training with two sessions of supportive psychotherapy (namely, the
“stress inoculation training” or SIT) found a reduction of the STAI scores after
treatment for the SIT group [97]. Another RCT found that a treatment based on
relaxation and imagery is more effective than no treatment in reducing high anxiety
levels measured with the STAI [98]. However, in the same study, anxiety symptoms
measured at baseline with the Profile of Mood Scales (POMS) were low, thus ques-
tioning the generalizability of the results. Another study assessing the efficacy of
CBT-based group therapy on a group of 20 patients with MS showing elevated anxi-
ety and depression found no significant difference in anxiety levels between the
pre- and post treatment conditions [99]. More recently, a RCT comparing a CBT
self-management program (MS Invigor8) with standard care found significant
improvements in anxiety and depression in the treatment group [100].

Given the inconsistency in the literature, it has to be underlined that when evalu-
ating non-pharmacologic and psychotherapeutic interventions for psychological
disorders in MS, clinicians should be well aware that despite a growing body of
evidence supporting the efficacy of “empirically supported treatments” for specific
disorders, there is just as much evidence showing that the majority of the variance
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in the outcome of a therapeutic intervention is explained by nonspecific factors
[101, 102]. As already established by solid research, the most important predictor
of the success of psychotherapy is the working alliance between the therapist and
the patient [103, 104]. In other words, the quality of the relationship between a
healthcare professional and the patient (e.g., the agreement of both on therapeutic
tasks and goals) is crucial for the success of the intervention, regardless of the diag-
nosis. For this reason, clinicians cannot disregard that the singularity of the patient
is far more important than the specificity of the treatment to the diagnosis. As stated
by the conclusions and recommendations of the interdivisional task force on
evidence-based therapy relationships of the American Psychological Association,
“efforts to promulgate best practices or evidence-based practices (EBPs) without
including the relationship are seriously incomplete and potentially misleading”
[101]. Therefore, further qualitative and quantitative studies are needed in order to
widen the range of therapeutic interventions (i.e., including interpersonal, psycho-
dynamic, and humanistic interventions) together with special focus on effective
ways in which clinicians could tailor their work on the specificity of the problems
faced by patients with MS.

Pharmacologic Therapy

There is no trial having considered a pharmacologic therapy of anxiety in MS
patients. The absence of such trials in the literature is confirmed by a very recent
and already cited report [96]. Therefore, we cannot advance any suggestion based
on controlled data. The experience of the single specialist remains valid, based on
the efficacy of various drugs in anxious patients in the general population, with
some important warnings: benzodiazepines that could be used for acute anxious
symptoms can cause excessive somnolence, mental slowing, and diffuse muscle
relaxation, which could be problematic for MS patients; drugs in the categories of
selective serotonin reuptake inhibitors or selective norepinephrine reuptake inhibi-
tors are suitable for long-term treatment of some chronic anxiety disorders: they are
more manageable than older drugs, like tricyclic antidepressants, but they can nev-
ertheless have important side effects (e.g., sexual dysfunctions, weight increase,
sedation, feelings of fatigue). Even a more recently introduced drug, mirtazapine,
which does not impair sexual function, causes sedation and weight gain. These
drugs are frequently abandoned by MS patients under treatment for depression, and
therefore, they could appear even less acceptable to patients for treating isolated
anxiety disorders. Patients affected by GAD from the general population have taken
advantage by treatments based on pregabalin, a calcium channel modulator, or que-
tiapine, an atypical neuroleptic, both drugs at medium-high doses; this second drug
can be charged by relevant side effects. The only suggestion that can be advanced,
hoping in some well-conducted drug trial, is a case-by-case evaluation of a pharma-
cologic therapy for an anxiety disorder and to rely on the practice with non-MS
patients.
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Conclusion

Anxiety levels and anxiety disorders are more frequent in MS patients than in
general population; pathological increase of anxiety levels is reported in the litera-
ture as more frequent than depression, when the two disorders have been examined
in the same MS patient sample. While normal anxiety and fear are largely adaptive,
pervading anxiety is considered maladaptive, and in its various forms, it can charac-
terize clinical disorders. However, anxiety in MS is overlooked and undertreated.

The increase of anxiety seems mainly related to the diagnostic work-up period
(in this case also connected to diagnostic uncertainties), after the diagnosis has been
advanced and after an exacerbation. Anxiety tends to decrease as time elapses after
diagnosis and exacerbations; however, the “longitudinal” studies that have been
conducted till now have covered a maximum of 30-month period and have regarded
the RR phase of the disease. Information is not available about patients in the SP
phase or with PP course. Anxiety seems to increase more frequently in women than
in men. While stressors resulted to increase the risk of relapses and have been also
connected to MS onset, anxiety per se does not seem to influence those risks.

Assessment of anxiety has been mainly performed by standardized self-reported
scales, being the Hospital Anxiety and Depression Scale the most extensively used.
Rarely, a clinical interview (e.g., SCID) suitable for diagnosing also the presence of
a specific anxiety disorder has been used. A moderate interest has been as well
devoted to the identification of trait or state anxiety.

When specific anxiety disorders have been searched for, GAD, panic disorder,
and obsessive-compulsive disorder showed to be the most frequently present. To be
noted, however, obsessive-compulsive disorder is no longer considered in the clas-
sification of anxiety disorders in the DSM-V and described in a dedicated chapter
with other obsessive-compulsive-related disorders, as substantial evidence suggests
that obsessive-compulsive spectrum disorders are distinct from anxiety disorders
both in their behavioral and phenomenological appearance [105].

Anxiety levels have been studied in connection with many other variables of
interest in MS patients. Apart from the abovementioned relation with disease funda-
mental clinical features, the most frequently studied relationships were those with
cognitive functioning and health-related quality of life (HRQoL): about cognitive
functioning, even taking into account conflicting results, anxiety seems to influence
complex attention and executive functioning; by a reverse angle, perceived cogni-
tive dysfunctions seem to increase anxiety. HRQoL is clearly related to anxiety
levels or severity.

Apart from anxiety and depression that have been evaluated in almost every
study aimed at exploring MS patients’ psycho-emotional state, the relationship
between anxiety and other psychiatric dysfunctions, personality traits, or emotion
expression has been largely ignored.

The relative neglect for anxiety and its relationships has probably its motivation
in the diffuse belief, among clinicians, that increase of anxiety has a purely reactive
nature and that an anxious reaction is unavoidable, especially in some occurrences
like diagnosis disclosure or relapses.
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The available data seem to confirm this position, as the few studies devoted to
search for a connection between the various aspects of brain damage (lesion load
and/or atrophy, both global and/or regional) and anxiety parameters have achieved
mainly negative results. Together with the clinical data, these results support the
“reactive” interpretation of anxiety.

Therefore, anxiety could be explained by the ineffectiveness of “buffer” mecha-
nisms or the exhaustion of energies in response to an intense distress caused by the
perspective connected to a serious and unpredictable disease. Anxiety in MS
patients appears to be related to the beliefs concerning the pathology, such as the
prognostic risk and the likelihood of being wheelchair dependent.

The role of coping strategies in moderating or favoring anxious reactions and the
relationship between normative dissociation (defined as the disruption of usually
integrated cognitive processes) and anxiety are of support to the reactive nature of
pathological anxiety.

After this brief summary of the most interesting results, it’s time to spend some
words on the weaknesses and limitations of the available studies.

The cross-sectional nature of some studies and the relatively short length of the
longitudinal ones do not allow inferring the real meaning of the reported relation-
ships. Furthermore, it is not easy to establish the direction of the relationship
between anxiety and other aspects, from both the conceptual and observational
point of view. The hypothesis that anxiety and the other aspects are both a conse-
quence of a third factor is worth being explored in many cases.

Some of the available studies have important limitations (e.g., small samples,
retrospective collection of data, lack of important data, exclusion of some subjects).
One of the most important points, the “reactive” vs. “organic” nature of anxiety
disorders, not considering the complexity and uncertainty of the theme in general,
has never been explored through functional neuroimaging studies.

The second most disappointing aspect appears from a very recent statement
made in the framework of the report on evidence-based guidelines for the assess-
ment and management of psychiatric disorders in individuals with MS [96]: not a
single instrument among those used in the published studies for evaluating anxiety
has obtained even the lower level of recommendation. We would like to point out
that, even if the instruments that have been taken into account in our treatise are not
completely satisfactory, the obtained data have some reliability, as in most cases
they have been validated in MS samples. Otherwise, all results and considerations
reported in this chapter have scarce meaning.

The main disappointment arises from the awareness that anxiety disorders are
under-identified and, consequently, undertreated: these aspects are in reciprocal
relation with the lack or paucity of clinical trials on the treatment of anxiety, both
pharmacologic and non-pharmacologic.

A possible list of recommendations for future research in this field can be found
in the abovementioned report [96]. For clinical practice, waiting for further infor-
mation by the research side, we credit MS specialists for their capacity to suggest
anxiety treatments when needed, relying on the knowledge deriving from their
experiences about the same disturbances in the general population, with all the
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cautions requested by the peculiarities of MS patients. As a first step, we wish to
recommend that a good-quality communication between healthcare providers and
patients is crucial in order to prevent excessive anxiety.
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Chapter 5
Multiple Sclerosis and Bipolar Disorders

Mauro Giovanni Carta, Maria Francesca Moro, Giuseppina Trincas,
Lorena Lorefice, Eleonora Cocco, and Maria Giovanna Marrosu

Abstract Multiple sclerosis (MS) is a neurological disorder with high prevalence
among young adults and a heavy impact on quality of life. Co-morbidity of MS and
mood disorders has relevance because these disorders may interact with MS, thus
increasing the burden of disability and worsening the course of illness and quality
of life.

This chapter briefly summarizes recent works that have well established that
bipolar disorder (BD) is quite common in MS and that the co-morbidity between
MS and BP seriously compromises the quality of life of the patient.

The major pathogenic theories that have tried to explain the association between
MS and BP are also taken into account, with particular attention to assumptions
about a possible common pathogenesis in the alterations of the oxidation mecha-
nisms in the brain.

From a clinical perspective, BP may be well treated if correctly diagnosed in MS,
but the risk of an underdiagnosis of BP, and of type II in particular, in MS suggests
caution in prescribing antidepressants to people with depressive episodes in MS
without prior excluding BD diagnosis.
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Introduction

Multiple sclerosis (MS) is a neurological disorder with high prevalence among
young adults and a heavier impact on quality of life than other disabling conditions
[1, 2]. These characteristics are relevant when assessing co-morbidity of MS with
mood disorders, which, by themselves, may strongly disable the patient and may
then interact with MS in increasing the burden of disability and worsening the
course of illness and quality of life.

The co-morbidity of MS with depression has been well documented [3] showing
that rates of major depressive disorders (MDD) have a twofold prevalence in MS
patients than in other chronic illnesses or neurological disorders [4, 5]. MS patients
with comorbid MDD have a lower quality of life and increased suicidal ideation risk
[6]; they are also characterized by delays in MS diagnosis and poorer outcome [7]
than those without MDD.

Neuroimaging has highlighted that depressive symptoms are related to structural
and functional brain abnormalities, suggesting that the demyelination process may
have a role in the pathogenesis of depressive symptoms [8, 9].

In the past few decades, the concept of “bipolar spectrum disorders” has evolved,
so much so that psychiatrists now diagnose bipolar disorders (BD) more frequently
than in the past [10]. In fact some mild forms of this disorder (with hypomania)
were frequently diagnosed as major “unipolar” depression [11] in the past. The dif-
ficulties identifying bipolar depression are frequently underlined today, especially
in detecting manic or hypomanic episodes from the medical history of depressed
patients in both clinical and epidemiological settings. The patients could remember
euphoric periods as phases of well-being or as depressive remissions, while they are
less often able to recognize the psychopathology component of such episodes [12].
During these episodes, the patient does not see the physician, or, when forced to do
so, they are not convinced about their psychiatric illness. The consequence is that
the physician sees the depressive episodes only and not the hypomanic ones, because
patients usually seek help from the doctor when they are depressed and not when
they are hypomanic [12].

Another factor favoring misdiagnosis needs consideration. In people suffering
from BD, and type Il in particular, depressive symptoms have a considerably longer
duration than hypomanic symptoms (37-50 % vs. 4-9 % of the total time) [13, 14].
Due to the higher recurrence of this kind of disorder, probably the life of these
patients is burdened by depression for a longer time span than MDD subjects.

These new concepts have also cast doubts on the validity and reliability of the
diagnosis of BD conducted through highly structured clinical interviews by lay
interviewers and not by psychiatrists. As of now, most epidemiological and research
studies used interviews carried out by lay interviewers which only reflect what the
patient is aware of regarding his condition and his clinical history (the patient’s
point of view). As a consequence since the individual remembers euphoric periods
as phases of well-being, the result of a series of closed questions (yes/no) is the
underdiagnosis of BD [12].
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The research into BD today is better geared to the use of semistructured clinical
interviews conducted by clinicians or to the use of specific screening tools for bipo-
lar spectrum disorders such as HCL-32 [15] and MDQ [15], although the latter
showed severe limitations in case-finding studies [16].

Even the field of co-morbidity between mood disorders and chronic conditions is
undergoing a review process in order to attach greater importance to BD than in the
past [17-19].

In the light of these new perspectives, also the burden of the co-morbidity of BD
in MS has been the subject of a review. In this field no research was made using
clinical semi-standardized tools carried out by clinicians to study co-morbidity
between mood disorders and MS. Most research works have adopted specific
screening tools for depressive symptoms, particularly the CES Depression Scale
(CES-D) [20] and the Hospital Anxiety and Depression Scale (HADS) [21].

Bipolar Disorders and Multiple Sclerosis: The Measure
of Association and the Interaction in the Impairment
of Quality of Life

Jotfe and coworkers have conducted a systematic psychiatric evaluation on 100 con-
secutive patients attending an MS clinic in Toronto. Forty-two percent of the patients
had a lifetime history of depression, and 13 % fulfilled the criteria for manic-depres-
sive illness. Only 28 % of the patients had no psychiatric diagnosis [22].

A survey on administrative data from Canada found that the risk of mental
comorbidities (including depression, anxiety, and BD but excluding schizophrenia)
is increased in MS compared to the general population [23].

A case-control study on 201 consecutive patients with MS and 804 sex-and-age-
matched controls without MS was recently carried out [24]. Psychiatric diagnoses
according to DSM-IV were determined by physicians using semistructured inter-
view tools (ANTAS-SCID); in addition, the frequency of wide bipolar spectrum in
cases and controls and the odds ratio for cases were measured by means of the
screening tool MDQ. The MS group showed a 24.7 % prevalence of DSM-1V MDD,
2.0 % of BP 1, 11.9 % of BPII, and 3.0 % of cyclothymic disorder; the bipolar spec-
trum frequency detected by MDQ was found at 47.5 %. Higher lifetime prevalence
was found in MS patients than in the control group for MDD (X2=93.4; OR=7.4;
CI95 % 4.7-11.7; P<0.0001), BD I (X2=3.98; OR and CI not calculable, P=0.05),
BD II (y2=46.0; OR=36.2; CI95 %; 8.20-159.9 P<0.0001), cyclothymic disorder
(¥2=5.57; OR and CI not calculable; P=0.0001), and bipolar spectrum positivity
detected by MDQ (X2=122.71; OR=16.5; P<0.0001; CI95 % 10.2-26.5).

The survey confirms that major depressive disorder is the most frequent psychi-
atric disorder associated with MS [25, 26], but it can be underlined that BD and
BPII, in particular, are not uncommon, and BPII had the highest OR in comparison
with the sample without MS.
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This study found that MS diagnosis is associated with a worse quality of life
when compared to psychiatric diagnosis of BD, MDD, or eating disorder or to
another neurological condition such as Wilson’s disease [27]. In patients with MS,
the impairment in the quality of life attributable to comorbid bipolar II disorders
was even higher than the one caused by major depressive disorders [2].

Etiopathogenic Hypothesis

The etiopathogenic mechanisms explaining the association between MS and BD
have not yet been understood [28].

BD and, more generally, mood disorders were interpreted as an early manifesta-
tion of MS [29], as the presenting of mood symptoms was described to begin even
before the development of the neurological picture [30]. This perspective was sup-
ported by a brain imaging systematic survey on a large sample of 6-year consecu-
tive psychiatric patients, referred from an inpatient ward of a psychiatric hospital.
The survey found a prevalence of MS like brain white matter hyperintensities
(WMH) at 0.83 % without MS diagnosis: this figure was almost 15 times the preva-
lence of MS in the general population in the United States. According to the authors,
these results supported the hypothesis of pure “psychiatric fits” in MS [31, 32].
Patients with WMH have longer hospitalization episodes, more psychiatric admis-
sions, a higher risk of brain atrophy, and more neurological symptoms than those
without WMH [33].

A Danish study examined the records of 9,478 autopsies and confirmed the high
frequency of MS in psychiatric patients, but did not find silent and, perhaps, pure
mental forms of MS without neurological signs [34].

It is well known that adverse effects on mood are common during corticosteroid
therapy [35]. Two meta-analyses found that a large amount of psychiatric distur-
bances can occur as a consequence of steroid use on mood, cognition, sleep, and
behavior as well psychotic symptoms; largely, the most common side effect of
short-term corticosteroid therapy was found to be hypomania. Dosage was shown to
be directly related to the incidence of adverse effects, but it is not related to the tim-
ing, severity, or duration of these effects [36]. According to these evidences, some
authors have argued that the frequent use of corticosteroids could be the cause of the
excess of BD in MS. In fact 40 % of MS patients treated with corticosteroids or
ACTH in a sample survey had depressive episodes, 31 % had hypomanic symp-
toms, 11 % had mixed state, and 16 % had psychotic symptoms [37]. Please note
that the aforementioned case-control study had adopted the psychiatric DSM-IV
diagnosis that, in the case of BD, excludes drug-induced cases; therefore, this study
made it clear that the excess could not be due only to the concomitant use of corti-
costeroids, although the use of these medications should be better monitored in the
light of recent evidence.

A common genetic susceptibility of both MS and BD is today under debate. The
analysis of a small sample of patients with both MS and BD revealed a higher
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frequency of the HLA-DR2 and -DR3 haplotypes than expected and a decrease in
the frequency of HLA-DR1 and -DR4 [38]. These data were partially confirmed by
another study that analyzed five members of the same family over three generations
to check for MS, BD, and the HLA class I and II specificities. The class II,
HLA-DR2, DQI haplotype shared among the persons with BD, which is well
known to be associated with MS in some Caucasians groups, “suggests a possible
susceptibility locus for BD, mapped on chromosome 6, very close to the HLA
region, underlying the clinical co-morbidity of the two disorders” [39].

The results of some studies, however, seem to disagree with the hypothesis of a
common genetic base between MS and BD. A recent study evaluated pleiotropy in
immune-related single-nucleotide polymorphisms associated with schizophrenia
(SCZ), BD, and MS. The study found significant genetic overlap between SCZ and
MS and identified 21 independent loci associated with SCZ, conditioned on asso-
ciation with MS, but found no genetic overlap between BD and MS [40].

A recent theory concerning the role of oxidative damage in the brain can offer
some elements to explain the association between MS and BP.

Oxidative damage can affect the central nervous system particularly through
polysaturated fatty acids, because of the absence of a valid antioxidant activity in
the brain [41]. Lipid peroxidation induced by neuronal oxidative stress (OxS) can
produce alterations on signal transduction and damage cellular plasticity and resil-
ience [42].

Oxidative stress is known to play a role in the pathogenesis of MS. Recently
techniques of metabolomic and lipidomic analyses were applied to compare cere-
brospinal fluid (CSF) in samples of MS patients, with samples of non-MS subjects.
The results supported the hypothesis that autoimmunity producing epitopes derived
from lipid peroxidation can be a relevant pathogenic factor in MS [42, 43].

Changes in transcriptome patterns have been found in BD in different brain
areas. In these disorders research has found downregulation of the genes related to
the processes of energy metabolism, mitochondrial function and oligodendrocytes
activity, and upregulation of the genes involved in immune response and inflamma-
tion [44].

Interesting and close links between energy metabolism, inflammation, and
demyelination have been found in MS. Therefore, the consequences of oxidative
stress in oligodendrocytes can range from downregulation of oligodendrocyte
genes — as observed in psychiatric disorders and in BD in particular — to cell death
and brain lesions typical of MS [44].

The vulnerability for BD could be due to the impairment of the brain circuits
regulating emotions, motor behavior, and pleasure [45, 46].

A recent study has investigated the fatty acid composition of the postmortem
superior temporal gyrus, a cortical region implicated in emotional processing in
normal controls and in samples of patients with BP, MDD, schizophrenia, and
MS. Patients with BD, but not affected by MDD or schizophrenia, exhibited abnor-
mal elevations in the saturated fatty acids as palmitic, stearic, linoleic, arachidonic,
and docosahexaenoic acid and reductions in oleic monounsaturated fatty acid. In
MS patients, a pattern of fatty acid abnormalities similar to the one observed in BD
patients was found [47].
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The pathophysiology of response to the therapeutic agent of BD resulted to be
related to the contrast of oxidative stress parameters, such as superoxide dismutase
(SOD), thiobarbituric acid reactive substances (TBARS), and catalase (CAT) [48].
Lithium — the oldest and still the most advanced mood stabilizer agent used in the
treatment of BD — was proved to limit enzyme activity, lower hydrogen peroxide,
and formation of hydroxyl radicals. Lithium, as well the other stabilizer as valpro-
ate, reverses the alteration of oxidative stress parameters in BD [45, 49].

Clinical Implications

The treatment of BD in MS patients can be done with some particular attention and
a strict collaboration between the neurologist and the psychiatrist.

The first element is early diagnosis. The neurologist must know that the depres-
sive syndrome is very common in bipolar II disorder and that it is very difficult to
identify the history of a previous hypomanic episode.

In this regard, utmost importance must be vested in inquiry about familiarity, the
temperamental characteristics of the individual, and his/her medical history, along
with hyperactivity and euphoria, the elements related to the dysregulation of bio-
logical rhythms (like sleep, eating, and so on), and the components of irritability.

The clinician should also be aware of the low accuracy of current screening ques-
tionnaires when they are used as case-finding tools. He must therefore keep in mind
that the diagnosis of hypomania is eminently clinical. The risk of underdiagnosis of
BD in MS, and of type II in particular, imposes caution when prescribing antide-
pressants (ADs) to people with depressive episodes in MS without prior excluding
a diagnosis.

If the diagnosis of BP disorder is ascertained, a treatment with mood stabilizers
(lithium, sodium valproate, carbamazepine, and lamotrigine) is generally effec-
tive — in patients without MS — to prevent recurrence during the manic (lithium,
sodium valproate, carbamazepine) and the depressive phases (lamotrigine). The
association of atypical antipsychotics during manic episodes as well as the use of
quetiapine, lurasidone, or of an SSRI antidepressant in association with olanzapine
in bipolar depressive episodes should be evaluated in every specific case. We must
emphasize, however, that the data on the use of stabilizers in MS is mostly anecdotal
and large RCT studies are lacking.

In patients with sphincter disorders, the tendency to reduce fluid intake may
cause high serum levels of lithium; therefore, the close monitoring of serum levels
should be considered, or the use of lithium should be discussed because of the risk
of toxic doses [50].

The risk of the onset of manic episodes induced by corticosteroids or the exacer-
bation of psychiatric symptoms should not delay the use of corticosteroids if these
compounds are needed [51]. The episodes can be prevented by a treatment with a
stabilizer if required, or, in any case, the clinician can simply remember that the
episodes can be treated very effectively with an early intervention. The clinician
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must therefore be careful in monitoring and weighing the risk-benefit ratio, and he
should be aware of the possibility that steroid-related episodes (particularly depres-
sive episode with mixed states) can emerge when the steroid treatment is discontin-
ued, and the clinician should therefore be ready to treat it.

Interferon beta (IFN-f) treatment has been carried out in patients with BP disor-
ders, with good tolerance [28].

Cases of suicide and risk of depression in patients treated with IFN-f have
been reported, but the randomized controlled trials on the use of this compound
on MS did not show any increase in depressive episodes despite standardized
monitoring [52].

The presence of a mood disorder and of BD is not an absolute contraindication
to treatment with IFN-f. The decision about the type of treatment can be taken after
evaluating the risk-benefit ratio in each specific case and adopting a potentially
preventive stabilizer therapy if required.

Conclusion

The association between BD and MS is probably more frequent than generally sup-
posed in the past. The association between immune degenerative diseases (such as
MS) and BD may be an interesting field to study the pathogenic hypothesis, particu-
larly concerning a possible common role of oxidative processes in the brain. The
risk of underdiagnosis of BD, and of type II in particular, in MS suggests caution
when prescribing ADs to people with depressive episodes in MS, without prior
excluding a BD diagnosis.
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Chapter 6
Psychiatric Comorbidity

Olivier Heinzlef

Abstract Multiple sclerosis (MS) is a chronic inflammatory disorder of the central
nervous system. Psychiatric comorbidities, in particular depression and anxiety, are
frequent in MS patients.

These disorders are underdiagnosed and undertreated although they have been
associated with decreased adherence to treatment, functional status, and quality of
life. Behavioral disorders are more common than severe psychiatric disorders and
are probably secondary to cognitive impairment. Addictions may be underesti-
mated. Although the high frequency of psychiatric co-morbidity might be due to
psychosocial factors, the role of demyelinization and inflammation is possible.
Psychiatric comorbidities in MS deserve clinical attention because they are associ-
ated with an increase risk of suicide.

Keywords Multiple sclerosis ¢ Suicide * Depression  Bipolar disorders ¢ Anxiety
disorders ¢ Psychosis ¢ Schizophrenia ¢ Personality disorders ¢ Euphoria e
Pseudobulbar affect « Somatoforms disorders ¢ Substance abuse

Introduction

Patients with multiple sclerosis are more likely to have psychiatric symptoms or
disorders than people without MS (Table 6.1).

In a study of co-morbidity at the diagnosis of multiple sclerosis, Fromont et al.
found that 42.5 % of women and 35.6 % of men had a psychiatric disorder associ-
ated with the diagnosis of multiple sclerosis versus 29.9 % of women and 33.9 %
of men who did not have multiple sclerosis [21]. These disorders are underdiag-
nosed and undertreated, and they have been associated with decreased adherence to
treatment [22], functional status, and quality of life [23]. Additionally, the occur-
rence of a psychiatric disorder prior to the onset of MS delayed the diagnosis of MS
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Table 6.1 Increased prevalence of psychiatric disorders among persons with MS compared to the

general population [1-20]

Disorder

Prevalence in MS

Prevalence in general
population

Major depressive disorder, 12 months

15.7 % (33) [1]

74 % (33) [1]

Major depressive disorder, lifetime

22.8 % (100) [2]

16.2 % (101) [3]

Anxiety disorder, lifetime

36 % (14, 90) [4, 5]

25 % (102) [6]

Generalized anxiety disorder

18.6 % (14, 90) [4, 5]

3% (103) [7]

Bipolar disorder lifetime

0.3 % (65) [8]

0.2 % (63) [9]

Schizophrenia

0.5 % (66) [10]

0.3-0.66 % (80) [11]

Brief psychotic disorders

3% (84) [12]

0% (84) [12]

Somatoform disorders

2 % (90) [5]

0 % (90) [5]

Paranoid disorders

25 % (85) [13]

3% (85) [13]

Borderline disorders

25 % (85) [13]

0 % (85) [13]

Alcohol abuse, lifetime

13.6 % (92) [14]

7.4 % (99) [15]

Euphoria

15 % (72) [16]

0% (72) [16]

Pseudobulbar affect

10 % (75) [17]

Substance misuse, past month

18.7 % (93) [18]

11.1 %

by 3.2 years [21]. This review aims to summarize the existing literature on the
epidemiology, impact, and treatment of psychiatric disorders among persons with
MS.

Suicide

The risk of suicide has been reported to be increased among patients with MS. In
Sweden [24], the standardized mortality ratio (SMR) was significantly elevated:
SMR =2.3 among MS patients compared with the general population. Suicide risk
was particularly high in the first year after initial admission with an MS diagnosis
and among younger male MS patients. The crude suicide rate among MS patients
during the study period was 71 per 100,000 person-years. In a large community-
based study in Denmark, the suicide risk among people with multiple sclerosis was
more than twice that of the general population (SMR =2.12). The increased risk was
similarly high during the first year after diagnosis (SMR=3.15) [25]. In London,
Ontario, the proportion of suicides among MS deaths was 7.5 times that of the age-
matched general population [26]. The prevalence rate of suicide in MS ranges from
2.5 to 28.6 % [26-28]. This wide range of estimation is probably due to cultural
variation and methodological considerations. In men (but not in women), risk
factors for suicide were psychiatric co-morbidity, major depression, past suicide
attempt, moderate disability, or recent accentuation of disability [25].

The frequency of suicidal intent in MS patients was 28.6 % in a study of 140
patients. The main risk factors were social isolation, familial psychiatric co-morbidity,
social stress, past history of major depression, anxiety, and alcohol abuse [29].
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Anxiety

As defined in the DSM-IV, symptoms can include prominent generalized anxiety
symptoms, panic attacks, obsessions, or compulsions [30]. Anxiety is widely dis-
tributed in multiple sclerosis patients: A recent study using responses gained by the
web portal of the UK MS register included 4,178 respondents. Over half of the
respondents (54.1 %) scored > 8 for anxiety on the Hospital Anxiety and Depression
Scale (HADS). Women were more frequently anxious than men: 56.4 % compared
to 48.0 %. Anxiety was most frequent among people with relapsing remitting MS
(RRMS) (56.5 %). Among the patients enrolled, 27.6 % had mild anxiety, 37.4 %
moderate anxiety, and 10.6 % severe anxiety. Only 24.4 % did not have anxiety
(score HADS <8) [31]. The prevalence rates observed and the mean anxiety scores
were higher than those found for the general UK population [32]. These figures
were higher than in most of the previously published studies. The literature about
anxiety and MS is reviewed in Chap. 4.

Depression

The essential feature of a major depressive episode (MDD), as described in the
DSM-1V, is a period of at least 2 weeks during which there is either depressed mood
or the loss of interest or pleasure in nearly all activities. The individual must also
experience at least four additional symptoms drawn from a list that includes changes
in appetite or weight, sleep, and psychomotor activity; decreased energy; feelings of
worthlessness or guilt; difficulty thinking, concentrating, or making decisions; or
recurrent thoughts of death or suicidal ideation, plans, or attempts [30].

Bipolar Affective Disorders

Bipolar affective disorders refer to a group of affective disorders characterized by
depressive and manic or hypomanic episodes. The DSM-IV contains four main
types of bipolar disorders. Bipolar disorders type I (BD I) is defined by the occur-
rence of episodes of depression and at least one full-blown manic episode, bipolar
type II (BD II) by several episodes of depression and at least one hypomanic epi-
sodes, cyclothymic disorders by many periods of hypomanic and depressive symp-
toms (not fulfilling criteria for depressive episodes), and bipolar disorders not
otherwise specified [30].

Bipolar disorders are underdiagnosed in the general population because it is dif-
ficult to differentiate these disorders from unipolar depression (defined by recurrent
episodes of depression) when hypomanic or manic episodes are not identified [33].

Bipolar disorders type I affects 0.2—4 % of the general population, bipolar II
disorders 0.3—4.8 %, 0.5-6.3 % for cyclothymic disorders, and 5 % for bipolar
spectrum [9].


http://dx.doi.org/10.1007/978-3-319-18464-7_4

78 O. Heinzlef

Mania is characterized by euphoria or irritable mood, decreased need for sleep,
talkativeness, racing thoughts, increased sexual activity and aggressive activity,
increased motor activity or agitation, and poor judgment. It makes the severity of
the disease as it interferes with patients’ capability to work and familial functioning.
Postpartum period is associated with an increased risk of exacerbations, and the
prognosis of manic episodes in this period is associated with a severe prognosis.
Atypic depression and mixed depression (defined by the combination of depression
and non-euphoric subsyndromal manic or hypomanic symptoms) are more frequent
than in unipolar depression [9].

Alcohol abuse and drug abuse are frequently associated with bipolar disorders
and complicate the care of these patients.

A family history of bipolar disorders is found in 50 % of the patients. Studies of
twins showed that the concordance for bipolar illness is between 40 % and 80 % in
monozygotic twins and only 10-20 % in dizygotic twins suggesting a genetic
component.

Acute mania is usually treated with antipsychotic drugs [34]. Classical and atypi-
cal neuroleptics are effective treatment. Lithium valproate and carbamazepine have
established efficacy in the treatment of acute mania, but they work slowly. Bipolar
depression responds to tricyclic antidepressants, selective serotonin reuptake inhibi-
tors, and monoamine oxidase inhibitors. Lithium is effective in the treatment of
acute bipolar depression and the prevention of recurrences of mania hypomania and
depression. Other mood-stabilizing agents are used like valproic acid, carbamaze-
pine, and lamotrigine or neuroleptics, but their use is limited by the risk of tardive
dyskinesias. Cognitive-behavioral therapy is effective in nonpsychotic depressive
disorders [34].

Most of the epidemiological studies showed an increased prevalence rate of
bipolar disorders in MS patients [8]. The NARCOMS registry is a self-report regis-
try for patients with MS in the USA. Among 8,828 responders (55.7 % response
rate), the prevalence rate was 2.4 % for bipolar disorder in MS [35].

Using administrative data in Canada in 4,192 persons with MS and 20,940
matched persons, Marrie et al. found that the age-standardized prevalence of bipolar
disorder in 2005 was 5.83 % (95 % CI: 5.01-6.65 %) in the MS population and
3.45 % (95 % CI: 3.17-3.73 %) in the general population (PR 1.70; 95 % CI: 1.55—
1.87) [10]. In another study with a general population control group, hospitalized
MS patients had bipolar affective disorder twice as often as hospitalized controls
(1.97 % vs. 0.92 %) [36]. However, they found a slight to moderate agreement
between the administrative case definitions and medical records, which illustrates
the difficulty to accurately diagnose bipolar affective disorders.

A recent case-control study including 201 consecutive MS patients and 804 sex-
and age-matched persons without MS used structured interview tools to perform
psychiatric diagnoses according to DSM-IV. Compared to controls, MS patients had
a higher lifetime prevalence of DSM-IV major depressive disorders (MDD;
P<0.0001), BD1(P=0.05), BD II (P<0.0001), and cyclothymia (P=0.0001) [37].

The relationship between bipolar disorders and MS is not well understood but is
regarded as being multifactorial. It is attributed to medications, demyelinating brain
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lesions, genetics, psychological reactions, and adjustment difficulties. Several
treatments used in MS could induce hypomanic or manic episodes as corticoste-
roids, baclofen, dantrolene, tizanidine, and illicit drugs [38]. Although cases of
depressive episodes have been reported with interferon beta, sometimes accompanied
by psychotic or manic behavior, there is no clear evidence that the administration of
interferon to patients with MS increases the risk of depressive disorders [39].

Concerning the treatment, there are no controlled trials of mood stabilizers use in
treating affective bipolar disorders in MS in particular.

Euphoria

Euphoria is defined as a stable elation of humor, an unsuitable cheerfulness, or a
lack of concern to the consequences of the disease. It is secondary to personality
disorders and it is not considered as a mood disorder. Euphoria is distinguished
from mania. It is associated with childishness, disinhibition, impulsivity, emotional
lability, anger outbursts, and lack of empathy. In modern studies the estimated prev-
alence rate of euphoria in MS patients is around 15 %. Two studies using the neuro-
psychiatric inventory (NPI), which covers ten domains including delusions,
hallucinations, agitation, dysphoria, anxiety, euphoria, apathy, disinhibition, irrita-
bility, and aberrant motor activity, have evaluated the prevalence of euphoria in
MS. In a study including 44 MS patients and 25 controls without MS, Diaz-
Olavarietta et al. identified euphoria in 13 % of patients as compared to O % in the
control group [40]. In 75 patients enrolled in a MS clinic, Fishman et al. found a
prevalence rate of 7 % or 9 % as compared to 0 % in the control group and was
associated with secondary progressive course, low agreeableness on personality
testing, poor insight, and impaired cognition [16]. Euphoria is associated with the
severity of the total T2 lesions load and the atrophy of gray and white matter [41].

Pseudobulbar Affect

Pseudobulbar affect (PBA) is defined as episodes of involuntary crying, laughing,
or both that are inconsistent with the patient’s underlying mood. The clinical condi-
tion has been known by different names, but the most widely used terms are “pseu-
dobulbar affect,” “emotional lability,” “emotional incontinence,” and “pathological
laughter and crying” or “pathological laughing and crying (PLC)” [42].
Uncontrollable crying seems to be more common than laughing. This emotional
incontinence causes significant social embarrassment. Although it is not a mood
disorder, it can be associated with depression. In a cohort of 152 consecutive MS
patients, Feinstein et al. found a point prevalence of 10 % [17]. Patients were
severely disabled with a mean EDSS score of 6.5 and had progressive course.
Emotional expression in PBA is secondary to a disconnection from cortical
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voluntary control or cortico-pontine-cerebellar control responsible for appropriate
emotional adjustments to social situations. It is thought that loss of voluntary con-
trol results in involuntary activation of laughing/crying centers. An MRI study has
correlated the occurrence of PBA with lesions in the brainstem, the inferior parietal
(bilateral) and medial inferior frontal (bilateral), and the right medial superior fron-
tal region [43].

Agents that are effective for the treatment of mood disorders are also effective for
the treatment of PLC. Most commonly, MS patients are treated with tricyclic anti-
depressants or selective serotonin reuptake inhibitors. Levodopa and amantadine
have been proposed. More recently dextromethorphan/quinidine has been shown to
be efficacious in a randomized control trial in MS and has been approved in the
USA [11, 44-46].

Psychotic Disorders

In the DSM-1V, psychotic disorders are defined by the presence of prominent hal-
lucinations or delusions and other positive symptoms of schizophrenia like disorga-
nized speech, disorganized speech or behavior. Psychotic disorders include
schizophrenia, schizophreniform disorder, schizoaffective disorder, brief psychotic
disorders, shared psychotic disorders, and psychotic disorders due to general medi-
cal condition or substance-induced psychotic disorders.

Schizophrenia is applied to a syndrome characterized by long-duration, bizarre
delusions, negative symptoms, and few affective symptoms (non-affective psycho-
sis) [30]. In the general population, the lifetime prevalence and incidence are 0.30—
0.66 % and 10.2-22.0 per 100 000 person-years [11, 47]. The risk of schizophrenia
and related categories increases with an urbanized environment during childhood
and with the exposure to dronabinol, the main psychotropic component of cannabis
[11].

Occasionally, acute bizarre behavioral symptoms leading to a diagnosis of psy-
chosis could inaugurate the course of the disease or be associated with a relapse. Of
the four patients described by Blanc et al., who developed psychotic symptoms that
led to the diagnosis of multiple sclerosis, two developed persecutory delusions, one
presented a manic episode and the fourth melancholia with catatonia [48].

In a population-based study in Canada, Patten et al., using administrative data,
found that the prevalence of psychotic disorders was 1.3 % and that of organic psy-
chotic disorders was 0.5 % in MS patient (N=10,367). The prevalence of psychotic
disorders was highest in the 15-24-year age group [49]. Although the prevalence of
psychotic disorders increased with age in MS patients and controls, people with MS
consistently had a higher prevalence of psychotic disorders than people without
MS. A later study in the same population did not find an increase of the
age-standardized prevalence of schizophrenia in MS as compared to the general
population (0.93 % vs. 0.93 %) [10].
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In a case-control study including 37 consecutive MS patients and 37 matched
controls, a psychiatrist administered a structured clinical interview. Among the MS
patients, 1 (2.7 %) had brief psychotic disorder vs. none in the control group [12].

Personality Disorders and Behavioral Symptoms

As defined in the DSM-IV, personality traits are enduring patterns of perceiving,
relating to, and thinking about the environment and oneself that are exhibited in a
wide range of social and personal contexts. Only when personality traits are inflexible
and maladaptive and cause significant functional impairment or subjective distress do
they constitute personality disorders [30]. Several patterns are described: paranoid,
schizoid, schizotypal, antisocial, borderline, histrionic, narcissistic, avoidant, depen-
dant, and obsessive-compulsive disorders. The diagnosis of personality disorders
requires an evaluation of the individual’s long-term patterns of functioning.

One case-control study specifically examined the frequency of personality disor-
ders in multiple sclerosis in 20 MS patients and 35 healthy controls. Paranoid disor-
ders and borderline disorders were observed more frequently in MS patients than in
healthy control, respectively, 25 % vs. 3 % and 25 % vs. 0 %. There was no differ-
ence for the frequency of narcissistic, histrionic, avoidant passive aggressive, and
dependant personality between MS patients and healthy control [13].

In their review and meta-analysis of 23 controlled studies, Rosti-Otajarvi and
Hamalainen found that MS patients were more likely to manifest behavioral symp-
toms such as aggression (23 %), apathy (22 %), euphoria (12 %), and lack of insight
(11 %) as well as impairments such as adjustment disorder (17 %) than healthy
controls and other patients with SLE, chronic fatigue syndrome, and muscular dys-
trophy [20].

These disorders might be due to a psychological reaction to a chronic disease,
but the association with neuropsychological deficits suggests that it could be sec-
ondary to the cerebral lesions. In a study in 34 MS patients and 14 healthy controls,
Benedikt et al. found that MS patients with cognitive impairment were more neu-
rotic and less empathic, agreeable, and conscientious as compared with normal con-
trol subjects [50].

Unusual episodes of hypersexuality have been described in MS. A patient with
recurrent periods of heightened sexual desire has been reported. These episodes
were thought to be due to strategically located plaques in the frontal lobes [51].

Somatoform Disorders

Itis well known that patients, without any evidence of neurological disease, present-
ing features or symptoms that suggest the diagnosis of MS can be misdiagnosis.
Allanson et al. reported 25 patients with severe functional assessment, without
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pathology to explain their neurological disability. The most common putative
diagnosis was multiple sclerosis. Height of the patients had a final diagnosis of
somatoform disorders and 13 of motor conversion disorder [52]. A more difficult
situation could occur when hysterical symptoms add to MS symptoms during the
course of the disease as the four cases reported by Caplan and Nadelson in 1980 [53].

Also well-recognized few studies have evaluated the frequency of this associa-
tion. In one case-control study in 50 MS patients and 50 healthy control patients,
Galeazzi et al. have found somatization disorder in 2 % of patients as compared to
0 % of the HC [5].

Substance Abuse

Alcohol and illicit drug abuse represent a growing challenge for the health of gen-
eral populations. In their study on the global burden of disease attributable to mental
and substance use disorders, Whiteford et al. found that illicit drug use disorders
accounted for 10.9 % and alcohol disorders for 4.2 % of disability-adjusted life
years [54]. In multiple sclerosis, substance abuse may be associated with mental
disorders, may worsen neurological deficits, interact with MS treatment, and be
associated with poor adherence. Several studies have found an increase in the preva-
lence of alcohol abuse in MS patients. In a study assessing drinking patterns in 140
MS patients, Quesnel and Feinstein found that 13.6 % have alcohol abuse. Patients
with alcohol abuse were more likely to have suicidal ideation or other substances
abuse [14].

In a large community-based study including 739 MS patients, Bombardier et al.
found that 19 % of patients had alcohol or illicit drugs misuse. Alcohol abuse or
dependence was detected in 14 % of the patients and illicit drugs in 7.4 % [18].

Cannabis and cannabinoids are used by MS patients to alleviate MS-related
symptoms like pain, spasticity, tremor, and bladder dysfunction. Recently the nabix-
imols(Sativex)thatcontaintwoprincipal cannabinoids—delta-9-tetrahydrocannbinol
(THC) and cannabidiol (CBD)—was approved for spasticity in MS [55]. The rate of
cannabis misuse is high in MS patients, and in a survey in 220 patients, 36 %
reported ever having used cannabis for any purpose. Use of cannabis was reported
for symptom treatment by 14 % to relieve stress, sleep, mood, stiffness/spasm, and
pain [56]. Although the majority of MS patients claimed that they use cannabis for
medical purpose [57], patients and clinicians should be aware of the negative side
effects of this use. Among patients treated with cannabinoids, the following side
effects have been reported: nausea, increased weakness, behavioral or mood changes
(or both), suicidal ideation or hallucinations (or both), dizziness or vasovagal symp-
toms (or both), fatigue, and feelings of intoxication. Psychosis, dysphoria, and anxi-
ety are associated with high concentrations of THC.

Cognitive impairment in MS patients is also a matter of concern. Patients with
MS who used cannabis performed significantly more poorly than nonusers on mea-
sures of cognitive working memory, information processing speed, executive
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functions, and visuospatial perception [58, 59]. They are twice as likely to be
classified as globally cognitively impaired as those who did not use cannabis [59].

Alcohol and substance disorders complicate assessment and treatment of MS
and psychiatric problems. Clinicians should routinely screen for alcohol and illicit
drug abuse. Treatment can include motivational interviewing, interventions to facil-
itate more healthy behaviors, detoxification to address withdrawal symptoms,
cognitive-behavioral therapies to avoid relapses, and the use of drugs to diminish
cravings or discourage relapses [15].

Conclusion

Psychiatric comorbidities are common in multiple sclerosis. The risk of suicide is
particularly serious in the first years of the disease. Anxiety is frequent in the dis-
ease and is the most powerful predictor of depression. Major depressive disorder is
underdiagnosed and undertreated. Behavioral disorders are more common than
severe psychiatric disorders and are probably secondary to cognitive impairment.
Addictions may be undervalued.
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Chapter 7
Psychiatric Presentation of Brain
Inflammation

Bruno Brochet

Abstract Autoimmune encephalitis associated with antibodies targeting neural
cell surface antigens have emerged in the past 10 years as a major cause of encepha-
litis. Those associated with antibodies against the N-methyl-D-aspartate receptor
(NMDAR) is the most frequent. This newly recognized disease is characterized by
a stereotyped clinical phenotype. The clinical course usually begins in the majority
of cases by psychiatric symptoms, sometimes preceded by prodromal symptoms.
The psychiatric stage is usually followed by severe fluctuations in consciousness
with neurologic involvement with cognitive impairment, speech impairment, move-
ment disorders, seizures, and behavioral problems. Typically the disease affects
young women, and an ovarian teratoma is frequently associated, but cases have
been reported in children, in men, and in patients without tumors. The treatment
consists of early immunotherapy and, if necessary, tumor removal. The outcome is
good in many cases if the treatment is started early, but severe sequelae or death is
possible. The management of psychiatric symptoms can be difficult.

Keywords Encephalitis ® Autoimmune ¢ Antibody * Neural cell surface antigen ®
N-Methyl-D-aspartate receptor ¢ Psychosis ¢ Seizures * Limbic encephalitis ¢
Dystonia ® Teratoma ¢ Paraneoplastic

Introduction

The first central nervous system (CNS) conditions associated with the presence of
autoantibodies have been recognized in the 1980s [1]. The onconeural antibodies
(Ab), which target neuronal epitopes within the cytoplasm or the nucleus, were
described in patients with peripheral and CNS syndromes associated with cancer
(paraneoplastic syndromes) [2]. The antibodies include anti-Hu, anti-Yo, and many
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others, which are used as biological diagnostic markers [2, 3]. The pathogenic roles
of these Ab have been questioned, as their targets are intracellular proteins and
because immunotherapy is rarely useful in these cases [3, 4]. It is considered, nowa-
days, that T cell cytotoxicity plays a more important role than Ab in the lesions that
occurs in these encephalopathies [3, 4]. In the past 15 years, several CNS disorders,
with encephalopathy, have been characterized by their association to Ab that bind to
membrane-associated epitopes on neuronal cells [4, 5]. These disorders are fre-
quently not associated with cancer, and immunotherapy could be effective, suggest-
ing that these Ab are pathogenic. Table 7.1 summarizes the main CNS disorders
associated with Ab targeting neuronal cell surface antigens [5]. The most frequent
clinical syndrome seen during these disorders is limbic encephalopathy (LE) which

Table 7.1 Encephalitis and other disorders associated with antibodies targeting neuronal cell
surface antigens [5]

Antigen Clinical data Sex/age Tumor Outcome

NMDAR Psychiatric symptoms, 80 % female | Teratoma Good outcome
memory and language Median age (40-50 %) with timely
deficits, seizures, 21 (12-85) immunotherapy
movement disorders, (and tumor removal
autonomic instability, if required)
and decreased level of Sequelae 25 %
consciousness

LGII LE 65 % male Rare Good response to

(VGKC Faciobrachial dystonic Median age immunotherapy but

complex*) | seizures 60 (30-80) absent or poor

response with AED

in faciobrachial
dystonic seizures

CASPR2 Neuromyotonia, LE, 85 % male Thymomas, Good outcome, but
(VGKC Morvan syndrome, Median age SCLC can be complicated
complex?) | ataxia 60 (46-77) (uncommon) by tumor

AMPAR LE 90 % female | SCLC, 50 % of relapses,
Prominent psychiatric Median age | thymoma, or | even in the absence
manifestations 60 (38-78) breast cancer | of tumor
Sometimes isolated (70 %)
neuropsychiatric
phenotype

GABADbR LE, seizures 50 % female | SCLC (50 %) | Good outcome;

Median age relapses are rare
62 (24-75)

GlyR Progressive 60% male Thymoma, Good outcomes
encephalomyelitis, Median age Hodgkin Relapses possible
rigidity, and myoclonus 46 (1-70) lymphoma
Stiff person syndrome (rare)

aRare reports of pure psychiatric phenotype associated with VGKC complex antibodies (no target
identified)
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is an inflammation of the limbic system, including the hippocampus, thalamus,
hypothalamus, and amygdala [6]. LE is characterized by subacute development of
short-term memory loss, behavioral change, and epileptic seizures. Magnetic reso-
nance imaging (MRI) typically shows signal abnormalities on T2/FLAIR sequences
in these regions. Cerebrospinal fluid is usually inflammatory [6]. Psychiatric mani-
festations have been described in newly identified autoimmune encephalopathies
and are the main features of encephalitis associated with anti-N-methyl-D-aspartate
receptor (NMDAR) Ab [4, 5, 7-9]. Autoimmune encephalitis associated with other
Ab usually rarely includes psychiatric symptoms [10]. Pure psychiatric forms have
been reported in encephalitis associated with anti-a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid receptor (AMPAR) or with anti-voltage-gated potassium
channels (VGKC) complex Ab [10]. However, LE is the usual presentation of
encephalitis with anti-AMPAR Abs and those with anti-leucine-rich, gliomainacti-
vated1 (LGI1) (part of VGKC complex) [5], although patients with anti-contactin-
associated protein-like 2 (Caspr2) antibodies (also part of VGKC complex) have
neuromyotonia or LE or both (Morvan syndrome) [11]. Confusion and paranoia
have also been reported in cases of encephalitis with anti- y-aminobutyric acid
receptor (GABADR) [10] which are usually presenting with LE. Psychiatric symp-
toms could also occur but rarely during viral encephalitis with enterovirus, herpes
simplex virus 1, varicella-zoster virus, or West Nile virus [12]. We will focus this
review on anti-NMDAR autoimmune encephalitis.

Anti-NMDAR Autoimmune Encephalitis

The first cases of encephalitis associated with Ab directed toward neuronal cell
surface antigens were two cases of LE associated with anti-VGKC Ab [13], which
was later attributed to anti-LGI1 [14]. Anti-NMDAR GIluR €2 subunit autoantibod-
ies were, first, detected in patients with Rasmussen encephalitis [15]. Two years
later, the cases of four patients with severe paraneoplastic encephalitis, affecting
young women with ovarian teratomas, were described [16]. The clinical syndrome
associated acute psychiatric symptoms, seizures, memory impairment, hypoventila-
tion, and decreased level of consciousness. The same group described other cases
associated with Ab to unknown antigens (a subgroup of neuropil antigens) predomi-
nantly expressed in the cell membrane of hippocampal neurons [17]. The demon-
stration of the association of these encephalitic cases with anti-NMDAR antibodies
was published in 2007 [18]. Since these seminal observations, many cases have
been reported, including men, women, and children, and frequently without evi-
dence of cancer [4, 5, 19, 20].

Glutamatergic neurotransmission is mediated via several receptors including the
ionotropic NMDAR and plays a critical role in the modulation of synaptic plasticity,
mood, pain transmission and regulation, cognitive processes, and motricity [21].
The hyperactivation of NMDAR could mediate acute neuronal death and is thought
to play a role in chronic neurodegenerative diseases like Alzheimer’s disease and
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amyotrophic lateral sclerosis [21]. In contrast, severe hypofunction of NMDAR is
able to produce a clinical syndrome similar to schizophrenic exacerbation [22]. It
has been observed that anesthetic drugs acting on NMDAR such as phencyclidine
and ketamine may induce schizophrenia-like symptoms [21, 22]. Indeed, increasing
evidence suggests the implication of NMDAR dysfunction in the pathogenesis of
schizophrenia and, in particular, in negative and cognitive symptoms [23]. Several
polymorphisms of genes controlling the NMDA receptor’s pathway have been
found associated with increase susceptibility for schizophrenia [23].

Encephalitis associated with anti-NMDAR Ab is a recently recognized entity
and its prevalence is largely unknown. From 2005 to 2011, Dalmau and co-workers
[19] identified 419 cases. Several studies attempted to measure the frequency of
anti-NMDAR Ab in different populations of patients with encephalitis: from 1 % of
patients with encephalitis of unknown etiology admitted to the intensive care unit of
one center [24] to 4 % in a multicenter prospective study of patients with encepha-
litis made in England during 2 years [25] and in a prospective cohort in California
[26]. In the California Encephalitis Project, who included patients aged <30 years,
anti-NMDAR encephalitis was identified .4 times as frequently as herpes simplex
virus-1, West Nile virus, or varicella-zoster virus [26]. It appears that NMDAR
Ab-associated encephalitis is not rare and this diagnosis has to be considered in
patients presenting with psychiatric symptoms [9, 10].

Clinical Presentation

Several studies have established the clinical syndrome associated with anti-NMDAR
Ab [20, 27-30].

The disease was initially described exclusively in female patients, but it could
also occur in less than 10 % of cases, in male patients [29, 30]. The age at onset
varies considerably, and cases have been reported in children [30], adults, and geri-
atric patients, but the mean age is in the second decade [20, 29]. In a majority of
patients (up to 86 % of cases), the disease is preceded by prodromal symptoms:
headache, fever, nausea, vomiting, diarrhea, or upper respiratory tract symptoms.
These symptoms last from a few days (median 5) to 2 weeks before the onset of the
psychiatric symptoms [19, 20, 17, 28, 29]. The psychiatric presentation is, by far,
the most frequent, occurring in nearly 80 % of cases [9, 10, 19, 29]. These symp-
toms include anxiety, insomnia, fear, delusions, perceptual disturbances, hyperreli-
giosity, disorganized thoughts and behaviors, agitation, and paranoid ideation. Also
possible are social withdrawal and stereotypical behavior [9, 10]. In children, the
disease presents with behavioral or personality change, and sleep dysfunction,
hyperactivity, and hypersexuality are seen [9, 10, 20, 30]. The psychiatric symptoms
usually last from 1 to 3 weeks.

Due to this usual psychiatric presentation, many patients are seen initially by
psychiatrists.
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Neurological symptoms are as frequent as psychiatric symptoms but are
frequently underestimated [19]. Typically they followed psychiatric symptoms.
These neurological symptoms are mainly cognitive impairment with short-term
memory loss and speech problems [29]. Progressive decline in speech and language,
including alogia, echolalia, perseveration, mumbling, and mutism, is characteristic
[19, 29]. Seizures are present in a large majority of patients, frequently generalized
tonic-clonic seizures, but sometimes partial motor or complex and other types are
seen [19, 29]. Although seizures can been seen at all stages of the illness, the fre-
quency of the seizures usually decreases as the disease evolves. In children, the first
symptom to be recognized is often nonpsychiatric—e.g., seizures, status epilepti-
cus, dystonia, verbal reduction, or mutism [30].

Dyskinesis (especially orofacial), dystonic posturing, and choreic-like move-
ments of the limbs and spastic rigidity occur also very frequently but predomi-
nate usually in a second stage of the disease when the psychiatric symptoms
decreased and are followed by decreased responsiveness, global alterations in
consciousness sometimes progressing to a catatonic-like state with mutism and
eyes open, or sometimes to a stage of agitation. During this second stage, auto-
nomic symptoms (hyperthermia, urinary incontinence, cardiac arrhythmia, hypo-
or hypertension, and central hypoventilation) are common and can require
intubation or pacemakers [19, 29].

Spontaneous neurological improvement has been reported but appears to be slow
and inconstant.

Paucisymptomatic cases have been reported, associated with only seizures [31]
or dystonia [32].

Diagnostic

Magnetic resonance imaging could show signal hyperintensity on T2/FLAIR
sequences in the cerebral cortex, mainly the medial temporal lobe and less fre-
quently in cerebellar or brainstem regions or basal ganglia [29]. Cortical or menin-
geal contrast enhancement is possible but rare. The MRI abnormalities are not
specific and could be absent in about 50 % of cases. Brain atrophy could occur in
untreated cases [19].

Electroencephalograms (EEG) are abnormal in more than 90 % of cases showing
nonspecific, slow, and disorganized activity, and paroxysmal activities are detected
in about 20 % of cases [29]. Video-EEG could be helpful [30].

Cerebrospinal fluid (CSF) analysis is essential for diagnosis. At onset, the CSF
is abnormal in 80 % of patients and becomes abnormal later in the disease in most
other patients. Lymphocytic pleocytosis is common. Oligoclonal bands are positive
in 60 % of cases [19, 20]. The detection of NMDAR Ab in the CSF and in sera is
essential for the diagnosis. Ab are identified in CSF in 100 % of cases and in sera in
85 % [33]. Ab titers in CSF and serum were higher in patients with poor outcome or
teratoma than in patients with good outcome or no tumor. Over time there was a
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decrease of Ab titers regardless of outcome, and after recovery, the majority of
samples remains positive. However, relapses were associated with an increase in
titer more often in CSF than in serum [33].

Anti-NMDAR antibodies could be detected by indirect immunofluorescence on
cryopreserved sections or primary cell cultures of the rodent brain or in vitro
enzyme-linked immunosorbent assay examination or using a cell-based immunoas-
say of culture cells (i.e., HEK cells) transfected with the complementary DNA
(cDNA) representing the single or assembled NRI1-NR2 subunits [20]. The cell
assay is more specific.

Brain biopsies are not helpful, showing normal or nonspecific findings, including
perivascular inflammation with B and T cell infiltrates and microglial activation [19].

The differential diagnosis includes viral encephalitis, acute psychosis, and
mania eventually with psychotic features, drug abuse, and neuroleptic malig-
nant syndrome.

Association with Tumors and Gender

The first reported cases were all women presenting with teratoma [16]. In later
reports it appears that the disease occurs in 80 % of women and is being more fre-
quently recognized in younger teenagers and children [30]. In a large series of 100
cases, tumors were diagnosed in 58 cases and included 53 teratomas in women, one
immature teratoma of the testis and one small-cell lung cancer in two men [29]. The
detection of an underlying tumor is dependent of age, sex, and ethnic background.
Analysis of 400 patients confirms that tumors are less likely to be found in younger
patients and that teratomas are found in more than half of women older than
18 years. Black women are more likely to have an underlying ovarian teratoma than
are patients of other ethnic groups [19].

The screening procedures for ovarian teratomas include MRI, CT scan, and
ultrasound. Serological tumor markers are not helpful. Exploratory laparoscopies
and blind oophorectomies have been helpful in some cases [19].

Outcomes and Treatments

Immunotherapy and tumor resection are the two main aspects of the management
of anti-NMDAR Ab encephalitis. Although no controlled trial has been done,
there is some evidence of the efficacy of these treatments. Retrospective studies
reported 4 % of mortality and a good recovery, complete or with mild sequelae in
75 % of patients, but all other patients remain severely disabled [29, 30].
Immunotherapy includes corticosteroids and intravenous immunoglobulin or
plasma exchange, but they work best when an underlying tumor has been removed
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[11, 19, 29]. In the absence of tumors, a second-line immunotherapy is frequently
needed with mycophenolate mofetil or azathioprine [29].

Management of psychiatric symptoms is complex and not standardized [9]. It

has been suggested initiating treatment with quetiapine in patients with psychotic
symptoms and agitation or Thorazine in patients who refuse oral medications [9].
High-potency antipsychotics must be avoided. Valproic acid could be helpful in
patients with mood symptoms, emotional lability, and/or mania [9].
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Chapter 8
Drug Management of Psychiatric
Co-morbidity in Multiple Sclerosis

Pierre-Michel Llorca and Ludovic Samalin

Abstract Multiple sclerosis (MS) is associated with a higher risk of psychiatric
comorbidities that have an impact on the evolution, prognosis, and quality of life of
patients. Despite this observation, evidence-based data on the treatment of these
psychiatric conditions are rather sparse. Selective serotonergic recapture inhibitors
and serotonin norepinephrine reuptake inhibitors can be considered as the first-
choice treatment for depression or anxiety disorder in MS patients. Second-
generation antipsychotics are of interest in MS patients suffering of bipolar disorder,
compared to lithium or anticonvulsants. They also have an efficacy on psychotic
symptoms observed in MS patients. Adherence to treatment is also an important
topic in these patients and needs to be evaluated and improved using psychoeduca-
tion programs. According to the consequences of psychiatric comorbidities, research
on the efficacy of psychotropic drugs in MS patients must be developed.

Keywords Multiple sclerosis ¢ Depression ¢ Bipolar disorder ¢ Anxiety ©
Psychotropics

Introduction

Multiple sclerosis (MS) is a relatively common chronic disabling central nervous
system disease affecting 1 in 1,000 people in western countries [1]. Patients with
MS appear to have higher lifetime prevalence rates of psychiatric symptoms and
disorders compared with the general population (Table 8.1) [2—-13].

Corticosteroids and beta interferon that are used to treat MS are also associated
with an increased risk of neuropsychiatric side effects, from mood disorders to
psychotic symptoms. Those side effects induce the need for patient education about
psychiatric comorbidities and for regular psychiatric evaluation.
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Table 8.1 Lifetime prevalence rates of psychiatric disorders in MS patients and the general
population [2-13]

Lifetime prevalence rates

Multiple sclerosis General population
Major depressive disorder 36-54 % 16.2 %
Bipolar disorder 13 % 1-4.5 %
Anxiety disorder 35.7 % 28.8 %
Psychotic disorders 2-3 % 1.8 %

Psychiatric disorders in MS patients are associated with decreased adherence to
treatment, impaired functional status, and quality of life. The reported rates of com-
pleted suicide in persons with MS are also high, and suicidality seems to be associ-
ated with psychiatric disorders [14].

This context highlights the importance of screening, diagnosing, and treating MS
patients suffering from psychiatric comorbidities.

In this chapter, we will focus on the pharmacological treatments for each of the
psychiatric conditions.

Drug Treatment of Depression in Multiple Sclerosis

Depression is the commonest psychiatric disorder in MS patients but remains
underdiagnosed and undertreated. Major depressive disorder (MDD) in patients
with MS does not relate directly to disability progression or to longer disease dura-
tion. The reported risk factors are female sex, age below 35 years, family history of
major depression, and high stress levels. Multiple sclerosis patients also experience
fatigue and cognitive dysfunction, both of which can worsen depression and be
worsened by depression [14].

Despite the high prevalence of MDD in MS and although antidepressant (AD)
use is common among patients with MS, the literature on the effectiveness of anti-
depressants in MS is limited.

Three double-blind controlled studies evaluated the impact of desipramine (a
tricyclic antidepressant, TCA), sertraline, and paroxetine (two widely used selective
serotonergic recapture inhibitors, SSRIs) in depressed MS patients [15—17]. Only
the last one was placebo-controlled and the three samples were relatively small
(n=28, n=22 and n=42, respectively). The antidepressant effect was moderate for
sertraline (effect size: d=0.46, p=0.047) (findings presented in Minden et al. [2]),
inconsistent for desipramine (according to the depression scales that were used),
and comparable to the placebo for paroxetine. Desipramine is associated with a high
level of side effects (postural hypotension, dry mouth, and constipation) that patients
are not always able to tolerate.

A few open-label trials using SSRIs (sertraline, fluvoxamine, and fluoxetine),
serotonin norepinephrine reuptake inhibitors (SNRIs) (duloxetine), reversible
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inhibitors of monoamine oxidase A (RIMAs) (moclobemide), and mirtazapine were
also published [18,19]. Those studies showed the effects on depressive symptoms,
evaluated with specific depression scales, and demonstrated better tolerance of
SSRIs compared to TCA among MS patients.

According to those studies, antidepressants seem to reduce depressive symp-
toms in MS patients and should be considered for treating MDD in this popula-
tion. However in an evidence-based perspective, the available literature provides
insufficient evidence to support or refute the efficacy and use of TCAs and
SSRIs for depressive symptoms and MDD in MS patients [2]. In this specific
population, the evaluation of the balance between efficacy and risks has to be
very cautious.

In their guidelines for the management of patients with mood disorders and
selected comorbid medical conditions [20], the Canadian Network for Mood and
Anxiety Treatments (CANMAT) considered that the use of antidepressants in this
population should be strongly considered (recommendation level 2). However, due
to issues with fatigue, orthostatic hypotension, balance, cognitive issues, and blad-
der problems, antidepressants with significant sedating or anticholinergic side
effects should be avoided (recommendation level 3).

Electroconvulsive therapy (ECT) is an option in the case of treatment-resistant
depression. In depressed MS patients treated with ECT, the neurological status of
those patients can deteriorate, raising the question of whether ECT is a risk factor
for disease exacerbation [21].

Summary

* Antidepressants are largely used in MS patients with depressive symptoms or
MDD, nevertheless empirical data are lacking.

» Selective serotonergic recapture inhibitors and SNRIs can be considered as a
first-line option according to the efficacy/risk balance.

* In treatment-resistant patients, ECT should be considered with caution related to
the risk of neurological deterioration in the presence of active disease.

* Antidepressants combined with cognitive behavioral therapy (CBT) is consid-
ered to be of interest to meet the particular needs of each individual patient
whenever possible [22].

Drug Treatment of Bipolar Disorder in Multiple Sclerosis

In a study using standardized diagnostic tools and a case—control design, compared
with controls, MS patients had a significantly higher lifetime prevalence of bipolar
disorder type I (p=0.005) and bipolar disorder type II (»p <0.0001) [23]. Because of
this high prevalence, the CANMAT considered that people with MS should be
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monitored for hypomanic and manic symptoms while they are being treated with
antidepressant medications (recommendation level 4) [20].

Despite the impact of this co-morbidity, no specific clinical trials of pharmaco-
logic interventions for these patients can be found in the literature. A few anecdotal
reports underline interest in the various strategies for the treatment of bipolar disor-
der including benzodiazepines [24], second-generation antipsychotics [25], or lith-
ium [26].

For most of the patients, the choice of treatment must be based on the recom-
mendations used in general psychiatry. For the treatment of acute mania, risperi-
done, aripiprazole (two second-generation antipsychotics), and valproate (an
anticonvulsant) are considered as a grade I recommendation (Category A evidence
and good risk—benefit ratio) [27]. Lithium (formerly considered to be a “gold stan-
dard”) is only a grade 2 recommendation. For the treatment of acute bipolar depres-
sion, quetiapine is the only drug considered to be a grade I recommendation [28].
Lithium, lamotrigine (an anticonvulsant), aripiprazole, and quetiapine are consid-
ered as a grade 1 recommendation for long-term treatment of bipolar disorder [29].

For Ameis and Feinstein [18], according to different case reports, anticonvul-
sants should be less effective on psychiatric symptoms in MS patients, compared
with their usual efficacy. This has to be confirmed by specific studies.

In MS patients, the balance between efficacy and risk must be considered [18]:

e Lithium is not always well tolerated: the increase of diuresis induced by this
compound, coupled with bladder dysfunction observed in MS, can make the
patient incontinent.

» Second-generation antipsychotics are better tolerated than neuroleptics in terms
of extrapyramidal side effects, but MS patients may be more sensitive to neuro-
logical side effects and must be regularly monitored.

e Anticonvulsants may induce sedation, dizziness, headaches, ataxia, tremors,
nausea, constipation, and weight gain that may increase the disability associated
with MS.

One of the specificities of MS patients is that some of them develop mania or
hypomania secondary to treatment with steroids/ACTH prescribed for exacerba-
tions of neurological symptoms [30]. Patients with a previous history of depression
or a family history of depression must be considered to be at risk. Clinicians must
consider using reduced doses of steroids/ACTH or adding lithium prophylaxis when
treating high-risk patients.

Summary

* Multiple sclerosis patients are at high risk of developing bipolar disorder.

e Lithium, anticonvulsants, and second-generation antipsychotics must be consid-
ered for the treatment of acute phases (mania and depression) and for long-term
maintenance treatment of bipolar disorder in MS patients.
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» The specificity of the different side-effect profiles has to be taken into account.

» The iatrogenic effect of steroids/ACTH on mood has to be considered, high-risk
patients have to be identified, and a prophylactic use of a mood stabilizer has to
be considered.

Drug Treatment of Anxiety in Multiple Sclerosis

Generalized anxiety disorder appears to be the most common anxiety disorder in
MS patients with 18 % of patients meeting the criteria for this disorder and more
than half of these patients not receiving any treatment [31]. Panic disorder and
obsessive—compulsive disorder may also be much more common. The advent of
injectable disease-modifying treatments for MS induces an increase in “self-
injection anxiety.” If specific cognitive behavioral therapies have been developed
for “self-injection anxiety,” no studies on the pharmacological approach of anxiety
have been published.

The main pharmacological agents that can be used for anxiety disorders in
the general population [32] must be considered in MS patients. Selective sero-
tonergic recapture inhibitors, SNRIs, noradrenergic and specific serotonergic
antidepressants (NaSSAs), TCAs, monoamine oxidase inhibitors (MAOIs), and
RIMAs have demonstrated their efficacy in the treatment of anxiety disorders.
Selective serotonergic recapture inhibitors and SNRIs are usually preferred as
initial treatments, since they are generally safer and better tolerated.
Benzodiazepines may be useful as adjunctive therapy, particularly for acute
anxiety or agitation or while waiting for the onset of adequate efficacy of SSRIs.
Due to concerns about possible dependency, sedation, and cognitive impair-
ment, those compounds should be restricted to short-term use. Several anticon-
vulsants and atypical antipsychotics have demonstrated efficacy in some anxiety
and related disorders, but are generally recommended as second-line, third-line,
or adjunctive therapies.

The choice of medication should take into consideration the evidence for effi-
cacy and safety/tolerability specifically in MS patients. Selective serotonergic
recapture inhibitors and SNRIs may induce sexual dysfunction, drowsiness, and
fatigue that can be particularly disabling for these patients.

Summary

* Anxiety disorders are frequent in MS patients and have to be screened.

» Selective serotonergic recapture inhibitors and SNRIs can be considered as the
cornerstone of the pharmacological treatment of anxiety disorders.

e The choice of the compound must rely on the efficacy and safety profile.
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Drug Treatment of Psychosis in Multiple Sclerosis

The prevalence of psychotic disorders is higher in MS patients, with epidemiologic
evidence of an association between MS and psychotic disorders in the general popu-
lation [13].

There are only a few case reports describing the efficacy of neuroleptics or
second-generation antipsychotics in the treatment of psychosis in MS [18].
Neuroleptics induced more neurological side effects and a higher risk for tardive
dyskinesia in MS patients [33]. Consideration should be given to the fact that those
patients may be more sensitive than general psychiatry patients to developing anti-
psychotic extrapyramidal symptoms or tardive dyskinesia.

Second-generation antipsychotics have a better risk—benefit balance with a
specific interest of ziprasidone, risperidone, and aripiprazole [34]. They can be
considered as a first-line treatment for MS patients with psychosis. There is no
data suggesting that one second-generation antipsychotic is better than another.
Clozapine is not a first-line treatment owing to the risk of agranulocytosis and the
need for active blood monitoring.

Summary

* Psychotic symptoms are more prevalent in MS patients compared with the gen-
eral population.

* Second-generation antipsychotics must be considered as a first-line treatment in
MS patients with psychosis.

* MS patients may be more sensitive to extrapyramidal side effects that have to be
monitored.

General Considerations

Adherence to Treatment

Multiple sclerosis patients with psychiatric comorbidities are more likely not to
adhere to disease-modifying drug treatment and psychotropic treatment [14]. This
can have a dramatic effect in terms of outcome and quality of life. There is a need
to optimize adherence to psychotropic treatment:

* Clinicians must assess adherence at every consultation.
¢ Psychoeducation programs focusing on treatment adherence have to be devel-
oped and implemented.
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Needs for Future Research

Despite the high prevalence of psychiatric disorders in MS patients and their conse-
quences, there is a real lack of evidences to define precise pharmacological strate-
gies. Large, methodologically rigorous, randomized, placebo-controlled studies
must be conducted in this population to evaluate pharmacologic therapies with
strong evidence of efficacy and widespread use for treating emotional disorders in
individuals with MS [2]. This may include systematic examinations of combina-
tions of pharmacologic and non-pharmacologic therapies.

Conclusion

Multiple sclerosis is frequently associated with psychiatric comorbidities. The drug
management of these disorders is a challenge for clinicians because they can have
an impact on the prognosis of MS, the adherence to treatment, and the quality of life
of patients. The first step in the management of all patients with MS is the need to
systematically assess and screen psychiatric comorbidities (especially MDD, bipo-
lar disorder, general anxiety disorder, and psychotic disorder). The second step
(pharmacological strategies) will select and introduce a compound as a first-line
option according to the safety profile of the patient. Due to lack of evidence, most
of the recommendations are based on guidelines for the treatment of psychiatric
disorders in the general population. Specific studies and consequently clinical prac-
tice guidelines for patients with MS and psychiatric comorbidities are needed.

References

1. Hogancamp WE, Rodriguez M, Weinshenker BG. The epidemiology of multiple sclerosis.
Mayo Clin Proc. 1997;72:871-8.

2. Minden SL, Feinstein A, Kalb RC, Miller D, Mohr DC, Patten SB, et al. Guideline Development
Subcommittee of the American Academy of Neurology. Evidence-based guideline: assess-
ment and management of psychiatric disorders in individuals with MS: report of the Guideline
Development Subcommittee of the American Academy of Neurology. Neurology.
2014;82(2):174-81.

3. Minden SL, Schiffer RB. Affective disorders in multiple sclerosis: review and recommenda-
tions for clinical research. Arch Neurol. 1990;47:98—-104.

4. Sadovnick AD, Remick RA, Allen J, Swartz E, Yee IM, Eisen K, et al. Depression and multi-
ple sclerosis. Neurology. 1996;46:628-32.

5. Minden SL, Orav J, Reich P. Depression in multiple sclerosis. Gen Hosp Psychiatry.
1987;9:426-34.

6. Joffe RT, Lippert GP, Gray TA, Sawa G, Horvath Z. Mood disorder and multiple sclerosis.
Arch Neurol. 1987;44:376-8.

7. Schiffer RB, Caine ED, Bamford KA, Levy S. Depressive episodes in patients with multiple
sclerosis. Am J Psychiatry. 1983;140:1498-500.



102 P.-M. Llorca and L. Samalin

8. Patten SB, Beck CA, Williams JV, Barbui C, Metz LM. Major depression in multiple sclerosis: a
population-based perspective. Neurology. 2003;61:1524-7.

9. Schiffer RB, Wineman NM, Weitkamp LR. Association between bipolar affective disorder and
multiple sclerosis. Am J Psychiatry. 1986;143:94-5.

10. Merikangas KR, Akiskal HS, Angst J, Greenberg PE, Hirschfeld M, Petukhova M, et al.
Lifetime and 12-month prevalence of bipolar spectrum disorder in the National Comorbidity
Survey Replication. Arch Gen Psychiatry. 2007;64:543-52.

11. Korostil M, Feinstein A. Anxiety disorders and their clinical correlates in multiple sclerosis
patients. Mult Scler. 2007;13:67-72.

12. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence
and age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey
Replication. Arch Gen Psychiatry. 2005;62:593-602.

13. Patten SB, Svenson LW, Metz LM. Psychotic disorders in MS: population-based evidence of
an association. Neurology. 2005;65(7):1123-5.

14. Fragoso YD, Adoni T, Anacleto A, da Gama PD, Goncalves MV, Matta AP, et al.
Recommendations on diagnosis and treatment of depression in patients with multiple sclero-
sis. Pract Neurol. 2014;14(4):206-9.

15. Schiffer RB, Wineman NM. Antidepressant pharmacotherapy of depression associated with
multiple sclerosis. Am J Psychiatry. 1990;147:1493-7.

16. Mohr DC, Boudewyn AC, Goodkin DE, Bostrom A, Epstein L. Comparative outcomes for
individual cognitive-behavior therapy, supportive-expressive group psychotherapy, and
sertraline for the treatment of depression in multiple sclerosis. J Consult Clin Psychol.
2001;69:942-9.

17. Ehde DM, Kraft GH, Chwastiak L, Sullivan MD, Gibbons LE, Bombardier CH, et al. Efficacy
of paroxetine in treating major depressive disorder in persons with multiple sclerosis. Gen
Hosp Psychiatry. 2008;30(1):40-8.

18. Ameis SH, Feinstein A. Treatment of neuropsychiatric conditions associated with multiple
sclerosis. Expert Rev Neurother. 2006;6(10):1555-67.

19. Solaro C, Bergamaschi R, Rezzani C, Mueller M, Trabucco E, Bargiggia V, et al. Duloxetine
is effective in treating depression in multiple sclerosis patients: an open-label multicenter
study. Clin Neuropharmacol. 2013;36(4):114-6.

20. Ramasubbu R, Taylor VH, Samaan Z, Sockalingham S, Li M, Patten S, et al. The Canadian
Network for Mood and Anxiety Treatments (CANMAT) task force recommendations for the
management of patients with mood disorders and select comorbid medical conditions. Ann
Clin Psychiatry. 2012;24(1):91-109.

21. Mattingly G, Baker K, Zorumski CF, Figiel GS. Multiple sclerosis and ECT: possible value of
gadolinium-enhanced magnetic resonance scans for identifying high-risk patients. J
Neuropsychiatry Clin Neurosci. 1992;4(2):145-51.

22. Goldman Consensus Group. The Goldman Consensus statement on depression in multiple
sclerosis. Mult Scler. 2005;11(3):328-37.

23. Carta MG, Moro MF, Lorefice L, Trincas G, Cocco E, Giudice ED, et al. The risk of bipolar
disorders in multiple sclerosis. J Affect Disord. 2014;155:255-60.

24. Blanc F, Berna F, Fleury M, Lita L, Ruppert E, Ferriby D, et al. Inaugural psychotic events in
multiple sclerosis? Rev Neurol (Paris). 2010;166(1):39-48.

25. Sidhom Y, Ben Djebara M, Hizem Y, Abdelkefi I, Kacem I, Gargouri A, et al. Bipolar disorder
and multiple sclerosis: a case series. Behav Neurol. 2014. doi:10.1155/2014/536503.

26. Kemp K, Lion JR, Magram G. Lithium in the treatment of a manic patient with multiple scle-
rosis: a case report. Dis Nerv Syst. 1977;38(3):210-1.

27. Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Moller HJ, et al. The World Federation
of Societies of Biological Psychiatry (WFSBP) guidelines for the biological treatment of bipo-
lar disorders: update 2009 on the treatment of acute mania. World J Biol Psychiatry.
2009;10(2):85-116. Erratum in: World J Biol Psychiatry. 2009;10(3):255.


http://dx.doi.org/10.1155/2014/536503

28.

29.

30.

31.

32.

33.

34.

Drug Management of Psychiatric Co-morbidity in Multiple Sclerosis 103

Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Moller HJ, et al. The World Federation
of Societies of Biological Psychiatry (WFSBP) for the biological treatment of bipolar disor-
ders: update 2010 on the treatment of acute bipolar depression. World J Biol Psychiatry.
2010;11(2):81-109.

Grunze H, Vieta E, Goodwin GM, Bowden C, Licht RW, Moller HJ, et al. The World Federation
of Societies of Biological Psychiatry (WFSBP) guidelines for the biological treatment of bipo-
lar disorders: update 2012 on the long-term treatment of bipolar disorder. World J Biol
Psychiatry. 2013;14(3):154-219.

Minden SL, Orav J, Schildkraut JJ. Hypomanic reactions to ACTH and prednisone treatment
for multiple sclerosis. Neurology. 1988;38(10):1631-4.

Chwastiak LA, Ehde DM. Psychiatric issues in multiple sclerosis. Psychiatry Clin North Am.
2007;30(4):803-17.

Katzman MA, Bleau P, Blier P, Chokka P, Kjernisted K, Van Ameringen M, et al. Canadian
clinical practice guidelines for the management of anxiety, posttraumatic stress and obsessive-
compulsive disorders. BMC Psychiatry. 2014;14 Suppl 1:S1.

Pine DS, Douglas CJ, Charles E, Davies M, Kahn D. Patients with multiple sclerosis present-
ing to psychiatric hospitals. J Clin Psychiatry. 1995;56(7):297-306.

Davids E, Hartwig U, Gastpar M. Antipsychotic treatment of psychosis associated with mul-
tiple sclerosis. Prog Neuropsychopharmacol Biol Psychiatry. 2004;28(4):743—4.



Part 11
Psychology



Chapter 9
Psychology of Multiple Sclerosis

Frederick W. Foley

Abstract Multiple sclerosis (MS) is a demyelinating disease of the central nervous
system. It is unpredictable and a potentially disabling disease, with the severity and
nature of symptoms varying. Clinically significant depression and anxiety are very
common, although there is evidence these psychological conditions are under-
treated. The lifetime prevalence rates for anxiety and depressive disorders are higher
among MS patients compared to the general population and persons with other
neurological disease. Treatment options include psychotherapy and psychopharma-
cological treatments, though there is limited clinical research. Demoralization and
grief over MS-related losses are also common psychological reactions. MS can also
have a psychological impact on family members, and they can experience similar
emotional responses that patients do. Partners of MS patients experience emotional
challenges, such as caregiver burden and changes in sexual relationships. However,
many persons make positive psychological adjustments, use positive coping strate-
gies, and find psychological benefits to the challenges presented by MS.

Keywords Multiple sclerosis * Anxiety ¢ Depression ¢ Pseudobulbar affect
Caregiver burden ¢ Sexual dysfunction ¢ Positive adjustment ¢ Benefit finding
Cognitive behavioral therapy * Psychopharmacological treatment

Multiple sclerosis (MS) is a disease of the central nervous system (CNS) character-
ized by an immune-mediated attack on the myelin and oligodendrocytes, resulting
in demyelination, astrocytic scarring, and axonal loss [1]. It is estimated that more
than 2.3 million people worldwide suffer from multiple sclerosis [2]. The symptoms
of MS vary in severity and nature and include changes in cognition, psychiatric
status, gait, balance, sensation, sexual function, vision, and bladder and/or bowel
function. As such, MS is an unpredictable and potentially disabling disease.
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Disorders of Mood and Affect

Mood is the subjective experience of one’s inner emotional state. Affect is the
observable expression of emotion. Both disorders of mood and affect occur in
MS. However, there is a gradation of severity ranging from normal to extreme daily
variations in mood. For example, adjustment disorders have disturbances of mood
and/or behavior that cause distress and impairment but which are relatively short-
lived. There is anecdotal evidence and ample clinical observation that they fre-
quently occur following exacerbations, but the person eventually adjusts and mood
returns to normal. Following the continuum from normal to severe, disorders of
more severe mood and affect such as major depression, bipolar disorder, and pseu-
dobulbar affect (involuntary emotional expressive disorder) occur in MS.

Clinical Depression

Major depression is the most common mood disorder in MS [3], which has been
associated with decreased adherence to disease-modifying therapy protocols and
possibly increased suicidal risk. One study in Canada that evaluated death records
in MS found that suicide rates in MS patients were up to 7.5 times greater than in
the general population [4]. However, other record linkage studies have reported only
approximately a twofold increase in suicide in MS as compared to the general popu-
lation [5, 6]. These findings are supported by other studies that show that current
suicidal ideation (SI) and suicidal intent among individuals with MS were approxi-
mately 28 % and 18 %, respectively [7, 8], which is much higher than in the general
population.

The 12-month prevalence of depression is approximately 25 % [9]. Point-
prevalence rates range from 14 to 57 % [10] compared to general population of
1.3-3.7 % [11]. Depression in MS is found to be more common than in other chronic
medical/neurological conditions, such as ALS [10, 12]. However, many features
and predictors of depression in MS occur in other illnesses, such as neurovegetative
symptoms, physical disability, and disease progression.

Although numerous studies estimate that between 36 and 60 % of MS patients
will experience an episode of major depression at some point during the course of
their life [4, 10, 13—17], there is evidence that this disorder is undertreated. In one
study, 260 patients with MS who were treated by 35 neurologists in a large health-
care system in the United States were identified. Sixty-seven (25.8 %) of patients
had a diagnosis of major depressive disorder, which was confirmed with a standard
psychiatric interview. Of this group of patients, 65.6 % received no antidepressant
treatment, 4.7 % received subthreshold doses, and only 3.1 % of patients were
receiving doses exceeding the minimal threshold dose [18]. This study highlights
the importance of routine systematic screening for depression in the clinic setting,
as well as the importance of proper dosing with antidepressant medicines.
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There are many depression screening tools available that have been validated in
MS, including the Beck Depression Inventory II [19] and the seven-item Beck
Depression Fast Screen [20], with one study finding that asking two questions had
excellent sensitivity and specificity for detecting major depression in MS [21].

There is some evidence that depression in MS is associated with peripheral
in vitro markers of inflammatory immunological activation [22, 23], although the
nature of the relationship is unclear (e.g., cause and effect). However, two studies
found that treatment of depression in MS were associated with decreased in vitro
markers of immune activation [23, 24]. An additional study in patients that were not
clinically depressed found that patients randomized to receive meditation plus cog-
nitive behavior therapy had fewer prospective new enhancing lesions in the CNS,
although this effect was not found 6 months after the cessation of treatment [25].

MS brain lesions are associated with depression and moderate the efficacy of
treatments for depression [26]. Patients with higher lesion load have been found to
be less responsive to either pharmacotherapy or psychotherapy treatments. In terms
of adjusting to living with MS, depression and fatigue interfere with the patient’s
ability to adjust to MS [27]. In the latter study, depression in the patient also inter-
fered with significant other adjustment to the MS situation.

A history of having a major depressive episode, even following recovery, may
impact the perception of the quality of life in MS. One study of persons with MS
who had a former depressive episode but currently did not have major depression
reported lower quality of life (QOL) scores on the Multiple Sclerosis Quality of
Life-54 scale (MSQOL-54) in domains of Energy, Mental Health, Cognitive
Function, General QOL, Sexual Function, and Emotional Role Limitations [28].
Depression and anxiety also have a moderating (worsening) effect on the impact of
severity of neurological disability as measured by the Expanded Disability Status
Scale (EDSS) on quality of life measures [29].

However, treatment of depression has been found to be associated with improve-
ment in self-reported quality of life scores. In one treatment study, 60 patients with
definite MS were randomized to one of three treatments for depression. The
MSQOL-54 was used both pre- and posttreatment. Controlling for initial scores and
severity of neurological impairment, treatment of depression was associated with
improved QOL scores, especially psychological well-being [30].

Although a lot has been learned about the nature of major depression in MS, gaps
in knowledge remain. There is little information about remission rates, duration of
depressive episodes, or risk of relapse or reoccurrence.

Less is known about other mood disorders in MS. Bipolar disorders are charac-
terized by manic episodes (one episode defines bipolar I disorder) or hypomanic
episodes (bipolar II disorders) or substance- or medication-induced manic episodes.
In MS, much less is understood about bipolar disorders. Prevalence estimates from
clinic populations suggest up to 13 % may be at risk for a manic episode compared
to only 1-4 % in the general population [13, 31]. However, better studies need to be
conducted, and it is not known how often manic episodes are triggered by sub-
stances, such as manic-like symptoms that are associated with administration of
high-dose intravenous steroids.
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Dysthymic disorder is a chronic, mild depression of at least a 2-year duration. No
epidemiological or treatment data are available in MS. In the general population,
there is only a modest response to antidepressants, and the primary treatment is
psychotherapy.

Pseudobulbar Affect

Pseudobulbar affect, or involuntary emotional expressive disorder, involves epi-
sodes of involuntary crying and/or laughing that are discordant with the person’s
internal mood state. The lifetime prevalence in MS has been estimated in one epide-
miology study at 10 % [32]. There is greater risk for pseudobulbar affect when
cognitive impairment is present, particularly frontal-type deficits (e.g., impairments
in executive control, impulsivity) [33]. However, no definitive MRI correlates have
been identified to date.

Several studies have reported successful treatment of pseudobulbar affect,
including one that administered low-dose amitriptyline [34], others that adminis-
tered SSRIs [35, 36], or the best controlled study that administered a combination
of dextromethorphan and quinidine [37], with the evidence for the latter treatment
sufficient to attain FDA approval for this disorder in the United States.

Anxiety

Anxiety is also common among patients with MS and is more common than depres-
sion [33, 38, 39]. The prevalence rates of clinically significant symptoms of anxiety
vary from 12 to 90 %, with most studies indicating rates of 30-50 % [40, 41].
Recent studies found 41 and 43 % of MS patients endorsed clinically significant
anxiety as measured by the Hospital Anxiety and Depression Scale Anxiety sub-
scale (HADS-A) [42, 43].

The prevalence rates of anxiety disorders in MS ranges from 14 to 41 % [40, 44].
Compared to the general population, patients with MS significantly report more
anxiety. For example, the lifetime prevalence of generalized anxiety disorder (GAD)
in MS is 18.6 %, while it is 5.7 % in the general population [44, 45]. Social anxiety
is also common in MS, with one study finding 30.6 % of patients meeting criteria
for social phobia (the fear and avoidance of social situations) using the Social
Phobia Inventory [46]. Clinical correlates for anxiety disorders within the MS popu-
lation include the female gender, disability, limited social support, problem-solving
deficits, fatigue and sleep disturbances, pain, time since diagnosis, and comorbid
diagnosis of depression [38, 44, 47, 48]. Anxiety has been found not to be strongly
related to MRI-revealed pathology, so it is likely a reactive process to the unpredict-
able nature of MS and uncertainty that persons with MS live with [39].
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Anxiety can pose a problem in the treatment of MS for some patients. For
example, injection phobia is common [49]. This can be problematic for patients
who receive their disease-modifying treatments by injections, which requires a
schedule of either intramuscular or subcutaneous injections that occur weekly to as
frequently as every other day. The recent developments in approved oral disease-
modifying medicines circumvent this obstacle to treatment adherence.

Psychological Impact on Partners

The patient is not the only individual who is affected by MS. Family members, such
as caregivers and partners, can also be affected emotionally. They can experience
similar emotions that patients do, such as guilt, anger, anxiety, and grief [50, 51].

Caregiver Burden

Often referred to as the “invisible patients” [52], caregivers are usually family mem-
bers who provide a significant amount of care for someone who needs help with
activities of daily living (ADLs) and independent ADLSs [53]. Individuals caring for
loved ones with MS are at risk for caregiver burden, which is “a multidimensional
response to physical, psychological, emotional, social, and financial stressors asso-
ciated with the caregiving experience” [54]. What an individual perceives as the
burden can be objective or subjective. For example, it may be the number of tasks
they perform or the amount of time dedicated to caregiving (objective burden) or the
emotional response to caregiving (subjective burden). Aronson [55] found that
among caregivers of MS patients, subjective burden was associated with reduced
quality of life and depression. In addition to depression and decreased quality of
life, spousal caregivers can also have reductions in their social activities, physical
health, and financial security [56].

Sexual Dysfunction

Given the frequency of depression and anxiety in MS, as well as the potential impact
on partners, it is not a surprise that sexual dysfunction is highly prevalent in MS. MS
is highly associated with sexual dysfunction, which can range from approximately
40-80% of patients [57]. Sexual dysfunctions can be characterized in as primary,
secondary, or tertiary [58]. Primary sexual dysfunction is defined as MS-related
neurologic change that may directly affect sexual feelings and/or sexual response,
such as impaired genital sensation, erectile dysfunction, orgasm dysfunction,
decreased vaginal lubrication, and loss of libido.
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Secondary sexual dysfunction referred to MS-related physical changes, which
affect the sexual response indirectly. Secondary sexual dysfunction is caused by MS
symptoms that do not directly include nervous system pathways related to the geni-
tal system. These symptoms most commonly include fatigue, muscle tightness,
weakness, spasticity, bladder and bowel dysfunction, incoordination, difficulty with
mobility, adverse effects from MS medications, cognitive difficulties, and numb-
ness, pain, burning, or discomfort in nongenital areas of the body.

Tertiary sexual dysfunction referred to the psychological, emotional, social, and
cultural aspects of MS that impact upon sexuality. Tertiary sexual symptoms may
include negative changes in self-image, mood, or body image and depression and
anger, feeling less sexy or attractive, feeling less masculine or feminine, feeling less
confident about one’s sexuality, fear of being rejected sexually, worries about sexu-
ally satisfying one’s partner, and difficulty communicating with one’s partner. Fears
of isolation and abandonment, guilt, changing gender roles, and feelings of depen-
dency may also impact intimate relationships, affecting the way in which sexual
feelings are expressed and experienced.

Because sexual dysfunction in MS is so complex and prevalent, but goes
largely untreated [59], it is not surprising that both patients and intimate partners
are negatively impacted. A recent study found that sexual dysfunction was far
more associated with lower psychological quality of life than physical disability
[59]. Dissatisfaction within marital relationships has occurred in up to a third of
MS couples, with spouses showing the greatest dissatisfaction [60]. A more recent
study found greater rates of dissatisfaction among carers/partners, with only
27.7 % reporting they were satisfied with their sex lives [61]. However, an inter-
vention consisting of 12 educational/counseling sessions was developed by one
group that significantly improved marital satisfaction in persons with MS and
their partners. This intervention also resulted in improvements in affective and
instrumental communication in both partners and persons with MS, as well as
sexual satisfaction for both [62]. There were no interaction effects, which indi-
cated the intervention demonstrated equal efficacy for both persons with MS and
their partners.

Another aspect that MS creates relationship strain is the changing role demands
associated with disability. Caretaking activities in partners change the dynamics of
the relationship, with increasing dependency of the person with MS creating strain
for both [63]. Changes in family and societal roles secondary to disability can affect
both the person with MS and the partner’s capacity for intimacy. The person with
MS who has difficulty fulfilling his or her designated work and household roles may
no longer feel like an equal partner. The partner of a severely disabled individual
may feel overburdened by additional caregiving, household, and employment
responsibilities. The intimate relationship can be threatened by the growing tension
that results from these feelings [64].

In addition, the caregiving partner (either male or female) may have trouble
switching from the nurturing role of caretaker to the more sensual role of lover. As
a sexual partner of a woman (or man) with a disability, a man may begin to think of
his partner as too fragile or easily injured or as a “patient” who is ill and therefore
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unable to be sexually expressive. If it is practical or culturally acceptable, having
nonfamily members perform caretaking activities helps minimize this “role
conflict”” When caretaking must be performed by the sexual partner, separating
caretaking activities from times that are dedicated to romantic and sexual activities
can help minimize this conflict.

Accompanying these role changes may be an increasing sense of isolation in the
relationship and less understanding of the partner’s struggles and perspectives. The
diminishing capacity to understand and work through these issues creates greater
isolation and misunderstanding, leading to increasing resentments.

Cultural Expectations Regarding Sexual Behavior

The religious, cultural, and societal influences in our lives help shape our thoughts,
views, and expectations about sexuality. One of the notions about sexuality that
prevails in Western culture is a “goal-oriented” approach to sex. In this approach,
the sexual activity is done with the goal of having penile-vaginal intercourse, ulti-
mately leading to orgasm. Here, the sexual behaviors labeled as foreplay, such as
erotic conversations, touching, kissing, and genital stimulation, are seen as steps
that inevitably lead to intercourse rather than as physically and emotionally satisfy-
ing sexual activities in their own right. Hence, couples are not thought to be having
“real” sex until they are engaging in coitus, and sex is typically not considered “suc-
cessfully completed” until orgasm occurs [64].

This Western view of sexuality leads to spending a great deal of time and
energy worrying about the MS-related barriers to intercourse and orgasm (“the
goal”) rather than seizing the opportunity to explore physically and emotionally
satisfying alternatives to intercourse. The capacity to discover new and fulfilling
ways to compensate for sexual limitations requires that couples be able to let go
of preconceived notions of what sex should be and focus instead on openly
communicating their sexual needs and pleasures without fear of ridicule or
embarrassment. However, difficulties talking about sexuality are very common
in both patients and partners, which serve as an impediment to effective
problem-solving.

MS-Related Emotional Challenges

The MS experience is frequently associated with emotional challenges, including
grief, demoralization, and clinical depression [65]. These emotional struggles may
temporarily dampen interest in sex or the ability to give and receive sexual pleasure.
Coping with emotional changes to enhance sexuality has several aspects: assess-
ment, education, professional treatment, and coping interventions. Assessment of
clinical depression can be done by a mental health professional who is familiar with
MS. Treatment that involves antidepressant medications and psychotherapy



114 F. W. Foley

typically offers symptom relief, including the restoration of sexual interest. It is
important to select an antidepressant that will minimally impact sexual function, as
sexual dysfunction is a common side effect of many antidepressants.

Positive Adjustment in MS

Persons with MS frequently are challenged in coping positively with the complexi-
ties associated with their illness. As previously discussed, patients have a high prev-
alence rate of depression. They may be less likely to use positive adjustment coping
styles and have a depressive attributional style [66, 67]. However, an early interven-
tion that focuses on strengthening the individual’s adaptability has been found to aid
in developing effective coping strategies [68].

An individual’s coping strategy is an important factor associated with positive
adjustment and resiliency. Three general types of coping have been identified in
the literature: problem-focused, emotion-focused, and avoidance [69]. Problem-
focused strategies actively involve approaching problems systematically, while
emotion-focused strategies attempt to regulate distressing emotional responses.
Avoidance strategies attempt to avoid thinking about MS and avoiding anything
that reminds one of the MS situation. It has been found that a more active coping
style is associated with psychological resilience [70, 71], as well as a higher QOL
[72]. Actively “focusing on the positive” as a coping strategy has been found to be
a predictor of positive physical and psychological QOL in MS, while escaping the
reality of one’s illness (avoidance) has been associated with a negative psycho-
logical impact [69]. Patients with MS that use a particular emotion-focused cop-
ing strategy, such as “wishful thinking,” are more at risk for poor psychological
adjustment and lower QOL [73]. However, individuals who were diagnosed with
MS later in life were less likely to use wishful thinking as a coping strategy [73]
and therefore are more likely to experience a more positive psychological state.
Compared with the general population, MS patients have been found to be less
likely to seek social support as a coping strategy or use problem-focused coping
skills [74].

Other factors associated with psychological resilience include emotional
awareness, successfully managing one’s emotions, learning to face one’s fears,
spirituality, hardiness, social support, cognitive flexibility, realistically placing
the blame rather than placing it on oneself or others, positively reframing events,
acceptance, and previous exposure to mild stressful events [70, 71]. In MS,
improvements on a measure of resiliency were noted among patients who partici-
pated in both social discussion and psychotherapeutic groups, and the authors
noted that supportive group setting may have contributed [66]. Over time, per-
sons with MS have been found to adapt to their condition and reach out to others
for support [67].
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Benefit Finding

In MS, a significant predictor of adjustment is the concept of benefit finding, which
has been called “stress-related growth” and “posttraumatic growth,” which refers to
the individual’s ability to find benefits in an adverse situation [75]. While individu-
als with MS can experience numerous negative effects of their disease, they can also
find several benefits resulting from MS [76]. The use of benefit finding has been
associated with positive adjustment outcomes and meaning-based coping strategies
[75]. Individuals who have identified at least one benefit of their illness, as well as
high acceptance and decreased helplessness, have better long-term outcomes [72].
In Pakenham’s study [76], more than one-third of participants reported increased
personal growth from their MS. In Hart, Vella, and Mohr’s study [77], in which MS
patients underwent telephone-based psychotherapies (CBT and supportive emotion-
focused therapies), improvements in depression posttreatment predicted more ben-
efit finding in the participants. The same study also found that benefit finding was
associated with greater positive affect and optimism.

One benefit finding measure specifically for MS is the Benefit Finding in Multiple
Sclerosis Scale (BFiMSS). Factor analysis revealed seven factors: mindfulness,
compassion/empathy, personal growth, new opportunities, family relations growth,
spiritual growth, and lifestyle gains [75]. However, a limitation of examining benefit
finding in a chronic illness such as MS is a social desirability response bias, which
future studies should measure and control for. Pakenham and Cox [75] found that
the factors and total score of the BFiMSS were weakly correlated. It is possible that
positive affect and cognitions, such as those associated with benefit finding, may be
factors that promote resiliency in MS [77], although prospective studies need to
examine this. In addition, future studies need to examine whether benefit finding
strategies can be systematically taught to persons with MS and whether the inter-
ventions result in long-term psychological resiliency.
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Chapter 10
Coping and Multiple Sclerosis

Valentina Bianchi and Carlo Pozzilli

Abstract Coping, considered as a process, is characterized by dynamics and
changes that are a function of continuous appraisals. Two coping strategies have
been identified: problem-focused strategies (involving dealing with internal or envi-
ronmental demands that create a threat) and emotion-focused strategies, which are
associated with emotional regulation (involving efforts to modify the distress that
accompanies threat).

Coping is known to be an important mediator between multiple sclerosis (MS)
and well-being. In MS people live with their disease for many years, usually increas-
ing disabilities and reducing quality of life. In this situation, patients’ abilities to
cope with the disease is an important factor for reducing levels of stress and finding
the correct strategy to face the daily problem of the disease.
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Coping and Multiple Sclerosis
Definition of Coping

It’s possible to define coping as the cognitive and behavioral efforts to manage spe-
cific external and/or internal demands appraised as taxing or exceeding the resources
of the individual. With this definition, we can suppose that coping is process-
oriented; it makes no a priori judgment about the quality of coping processed, and
it makes a distinction between coping and automatic adaptive behaviors.

A process-oriented approach to coping is directed toward what an individual
think. Coping, when considered as a process, is characterized by dynamics and
changes that are a function of continuous appraisals, and it is defined as realistic and
flexible thought and acts that solve problems. Judging the quality of coping, it is
possible to evaluate the effectiveness of a given coping strategy contextually; in this
way, there is the possibility that one coping strategy is adaptive in one context and
maladaptive in another. Coping versus automatic behavior implies that coping refers
only to those adaptive activities that involve effort [1].

Therefore, this concept includes behavioral as well as cognitive strategies, used
to cope with or to counteract a difficult situation.

Two coping strategies have been identified: problem-focused strategies, which
imply the efforts made by the subject to overcome his difficulty, and emotion-
focused strategies, which are associated with emotional regulation [2].

Problem-solving functions involve dealing with internal or environmental
demands that create a threat, such as studying for an exam. Emotion regulation
functions involve efforts to modify the distress that accompanies threat, for exam-
ple, by denying that the threat exists or by drinking in excess [3].

Problem-focused coping strategies are efforts to do something active to alleviate
stressful situation; in contrast, emotion-focused coping involves efforts to regulate
the emotional consequences of stressful events. In the first way, the subject tries to
find the strategy that concretely solves the specific problem, seeking the correct
information or searching for an adequate explanation. In the second way, the subject
searches for the solution in spiritual ideas, for example, turning to religion or
resignation.

Coping strategies are strongly related to chronic disease. In MS, for example,
people live with their disease for many years, usually increasing disabilities and
reducing quality of life. In this situation, patients’ abilities to cope with the disease
is an important factor for reducing levels of stress and finding the correct strategy to
face the daily problem of the disease. In chronic disease, we can use the term coping
as being adaptive or nonadaptive and successful or unsuccessful strategy and we can
describe coping as a mediating factor between chronic disease and adjustment to the
disease. In chronic disease, the two different strategies of coping (problem-focused
and emotion-focused) are both important and can have important beneficial conse-
quences for physical and mental health [4]. Studies on coping and MS have shown
that in the first stage of the disease, patients tend to use emotion-focused coping and
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that this strategy of coping is strongly related to attacks of the disease. On the other
hand, when patients have lived with the disease for several years and have experi-
enced of disabling symptoms, they tend to use problem-focused coping [5].

Coping Questionnaires

There are many tools used to assess and explore coping strategies in MS (Table 10.1).

Ways of Coping Questionnaire (WCQ) [6] comprises 66 items representing dif-
ferent behaviors a person may use to cope with a stressful situation; subjects give a
score on each item depending on the frequency with which they used the described
behavior. Subjects refer to the most stressful MS-related situation they experienced
in the last 2 weeks in the context of work, family, or social life. The different coping
strategies explored by WCQ are:

* “Confrontive” describes aggressive efforts to alter the situation and suggests
some degree of hostility and risk-taking.

* “Distancing” describes cognitive efforts to detach oneself and minimize the sig-
nificance of the situation.

* “Self-controlling” describes efforts to regulate one’s feelings and actions.

» “Seeking social support” describes efforts to seek informational support, tangi-
ble support, and emotional support.

* “Accepting responsibility” describes the acknowledgement of one’s own role in
the problem with a concomitant theme of trying to put things right.

* “Escape-avoidance” describes wishful thinking and behavioral efforts to escape
or avoid the problem.

* “Planful problem-solving” describes deliberate problem-focused efforts to alter
the situation, coupled with an analytic approach to solving the problem.

» “Positive reappraisal” describes efforts to create positive meaning by focusing on
personal growth. It also has a religious dimension.

Coping style can also be measured using a shortened 30-item version of Folkman
and Lazarus’s [1] Way of Coping Questionnaire (WOQ) [6]. This questionnaire com-
prises a list of different cognitive and behavioral strategies a person may use to cope
with a stressful situation. The five subscales calculated from this questionnaire were:

* Problem-focused strategies — 10 items (e.g., “I try to analyze the problem in
order to understand it better”)

e Detachment — 6 items (e.g., “I try to forget the whole thing”)

* Wishful thinking — 5 items (e.g., “Hope a miracle will happen”)

* Seek social support — 5 items (e.g., “Talk to someone about how I am feeling”)

» Focusing on the positive — 4 items (e.g., “I’m changing or growing as a person in
a good way”)

Patients are asked to rate the frequency with which they would use each strategy
on a four-point Likert-type scale, ranging from O=not used to 3=used a great deal.
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Table 10.1 Questionnaires used to explore coping strategies in MS [6-10]

Questionnaire Coping strategies explored
Ways of Coping Questionnaire (WCQ) [6] | Confrontive
Distancing

Self-controlling

Seeking social support

Accepting responsibility
Escape-avoidance

Planful problem-solving

Positive reappraisal

Way of Coping Questionnaire (WOQ) [6] Problem-focused
Detachment

Wishful thinking

Seek social support
Focusing on the positive
Ways of Coping Checklist (WCC) [7] Problem-focused
Emotional-focused

The Coping with Health, Injuries, Diversion
and Problems Scale (CHIP) [8] Palliative
Instrumental

Emotional coping
The Ways of Coping (WOC) [9] Emotion-centered coping:
Emotion-focused

Emotional respite

Passive-avoidant

Escape-avoidance

Problem-centered coping:
Problem-focused

Cognitive reframing

Active-constructive coping
Planful problem-solving

COPE Dispositional Coping Problem-focused coping:
Styles Scale [10] Planning
Restraint coping

Seeking social support for instrumental reasons

Emotion-focused coping:
Seeking social support for emotional reasons

Positive reinterpretation and growth

Denial

Behavioral disengagement

Mental disengagement
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Ways of Coping Checklist (WCC) [7] assesses two coping strategies: problem-
focused coping and emotional-focused coping. It has been widely used in literature.
Subject thinks about a stressful situation met in the previous months and selects the
strategies he/she used to cope with it.

The Coping with Health, Injuries, and Problems Scale (CHIP) [8] is a specific
tool for subjects suffering from somatic disease. The subject indicates which coping
strategy he uses to cope with the disease. This scale identifies four strategies:

* “Diversion” (e.g., to dream of agreeable things)

e “Palliative” (e.g., to spare his energy)

* “Instrumental” (e.g., to look for efficient treatments)
* “Emotional coping” (e.g., to feel frustrated)

The Ways of Coping (WOC) [9] consists of 65 items. Patients should indicate the
coping strategies they use to deal with MS. The items of this scale describe numer-
ous coping strategies which people use to deal with stressful situations. Patients rate
the frequency with which they would use each strategy using a scale from 1=not
used to 4=used a great deal. This questionnaire indicates four measures of emotion-
centered coping:

* Emotion-focused coping
* Emotional respite
* Passive-avoidant coping
» Escape-avoidance

and four measures of problem-centered coping:

* Problem-focused coping

* Cognitive reframing

* Active-constructive coping
* Planful problem-solving

The COPE is a short form of COPE Dispositional Coping Styles Scale [10]. This
questionnaire is a fine-grained dispositional measure of individual differences in
coping. This scale has been used in studies concerning coping with chronic disease
[11]. In this questionnaire, patients should indicate the ways to deal with MS prob-
lems. COPE consists of 15 subscales, with four items each, including problem-
focused strategies and emotional-focused strategies.

The subscales measuring problem-focused coping are:

* Planning
* Restraint coping
» Seeking social support for instrumental reason

The subscales measuring emotion-focused coping are:

» Seeking social support for emotional reason
 Positive reinterpretation and growth
* Focus on and venting of emotion
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* Denial
* Behavioral disengagement
* Mental disengagement

Each of these subscales has four items. For example, “planning” in problem-
focused strategies consists of the four items:

e “Itry to come up with a strategy about what to do”
e “I make a plan of action”

e “I think hard about what steps to take”

e “I think about how I might best handle the problem”

In the case of “denial” in emotion-focused problems, the four items are:

o “Irefuse to believe that it has happened”
e “I pretend that it hasn’t really happened”
e “Tact as though it hasn’t even happened”
e “I say to myself this isn’t real”

Patients rate using a scale from O=not at all to 5=a lot. A sum score is calculated
for each subscale.

Coping and MS

Given the debilitating nature of MS, patients face uncertainty about their future
health. The symptoms associated with this neurological disorder may lead to nega-
tive emotional responses. The extent to which this occurs may be associated with
the way in which people with MS cope with the changing symptoms associated with
the illness. It is relevant to understand the level of adjustment and the coping styles
of people with MS compared to the general population.

Because people with MS live with uncertainty as to the course of the disease,
they need to cope with unpredictable deteriorating health, changing social and inti-
mate relationships, and increasing support needs. Daily needs can be outside an
individual’s control and can lead to negative reactions. A perception of a lack of
control over the illness may make people feel depressed. It is important to under-
stand the reason why different people with MS respond in different ways to the
same situation and why they adopt different coping strategies. It has been observed
that MS patients with more impaired response are also more debilitating or have had
the illness for a longer period [12]. Devins et al. also found that decreased psycho-
logical well-being and increased levels of distress (poorer psychological function-
ing) were associated with increasing levels of disability among people with MS
[13]. On the other hand, other authors found no association between mood and
specific characteristics of the disease such as its duration or the disability level, sug-
gesting denial as other coping strategies may mediate the level of negativity
experienced by respondents [14, 15]. Problem-focused-based strategy of coping are
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related to better adjustment, while emotion-focused strategy are related to poorer
adjustment including depression and distress [16]. As confirmed, Pakenham in a
longitudinal study found that social adjustment and less distress at 12 months were
predicted by greater use of problem-focused coping and less use of emotional-
focused coping [5]. Jean et al. suggest that emotion-focused strategies were used
during the most difficult moment of the illness and this interpretation can explain
the link between this strategy and poorer adjustment [17]. Hickey and Green have
investigated the relationship between gender and coping style [18]. They found that
women in terms of depression or hopelessness were no different from a psychiatri-
cally depressed group of women, while men presented less depression and hope-
lessness than the group of psychiatrically depressed men. Mohr et al. [19] found that
adaptive coping (problem-focused coping) was related to higher levels of “benefit
finding,” has deepening of relationships, and increase in spiritual interest. Teaching
coping skills to people with MS was associated with a greater number of aspects of
well-being than a program that involved telephone support from peers [20]. Lode
et al. explored the correlation between the quality of perceived disease information
and later coping styles applied by MS patients in stress situations related to their
disease [4]. All patients were informed about the disease by a neurologist. The
information consisted mainly of facts about the disease, and how it may affect daily
living. The authors developed an instrument for the study to examine the quality of
perceived information. The instrument was based on the literature and the content
of the information at the time of diagnosis. The authors asked patients to indicate
how they experienced the information they were given at the time of their diagnosis.
The questions were: “Was the information about the disease MS satisfactory?” “Did
they inform you about the treatment for the disease?” “Did you get information
about how to handle your job, family, and friends?” “Did you get information about
what it implies to live with MS?” In addition, the patients indicated the statement
about their experience of information, for example, if the neurologist encouraged
them to ask questions at the time of diagnosis. Approximately 43 % of patients were
dissatisfied or very dissatisfied with the information at the time of diagnosis. The
authors found that the most frequently employed strategies of MS-related coping
were “positive reinterpretation and growth,” “planning,” and “restraint coping,’
while “denial” was the strategy most infrequently used by patients. The authors
demonstrated that the correct style of information at the time of diagnosis may indi-
cate positive coping styles producing a better adaptation to living with MS.

Many factors are associated with coping strategies in MS. In a recent study
Mosson et al. have explored the impact of physical activity on adopting strategies
[21]. The authors found that patients with a high or moderate level of physical
activity used more active coping strategies than those who had lower level of phys-
ical activity. In addition, these patients were also able to analyze their emotions
much better.

Madan and Pakenham [22] examined the effect of global hope on changes in
adjustment to MS (the outcomes were anxiety, depression, positive effect, positive
states of mind, and life satisfaction) caregiving over 12 months. Predictors were
stress, hope, agency, and pathways. Results showed that greater hope was associated
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with better adjustment. The authors found that hope is an important protective
resource for coping with MS caregiving.

Senders et al. [23] studied the role of mindfulness in health and well-being in
MS. they examined the relationship between trait mindfulness and perceived stress,
coping, and resilience in MS patients. Mindful consciousness can alter the impact
of stressful events and has the potential to improve health outcomes in MS. Greater
trait mindfulness was associated with decreased psychological stress and better cop-
ing skills. Mindfulness training enhances psychological resilience and improves
well-being for MS patients.

Personality Traits and Coping Styles

Stability of coping styles is based on multiple psychological and social factors.
Bolger, not in recent years, thought that personality is one of the major factors
affecting psychological functioning, potentially exerting influence on both coping
choice (problem-focused or emotion-focused) and coping effectiveness [24].
Speculating that certain personality dimensions and traits could predispose people
to cope with stress in different ways; extroversion, optimism, hardiness, self-esteem,
and locus of control have been related to functional coping strategies such as
problem-focused coping. On the other hand, less advantageous qualities like neu-
roticism have been correlated with emotional-focused coping [25]. Those who think
that personality traits are correlated with coping strategies emphasize the impor-
tance of a five-factor personality model. The five-factor model of personality is a
hierarchical organization of personality traits in terms of five basic dimensions:

Neuroticism (a tendency to easily experience unpleasant emotions such as anxi-
ety, anger, or depression), Extraversion (energy and the tendency to seek stimula-
tion and the company of others), Openness to experience (appreciation for art,
emotion, adventure, and unusual ideas, imaginative, and curious), Agreeableness (a
tendency to be compassionate and cooperative rather than suspicious and antagonis-
tic toward others), and Conscientiousness (a tendency to show self-discipline, act
dutifully, and aim for achievement). The importance of these five factors remained
hidden from most personality psychologists throughout the 1960s and 1970s. In the
1980s, however, researchers from many different traditions were led to conclude
that these factors were fundamental dimensions of personality. The relationship
between the five-factor personality model and coping has been explored by several
authors [26].

Neuroticism describes the differences in the levels of disability, somatization,
and pain in a person with similar impairments [27]. Extraversion has been found to
explain the concentration on social support-seeking and problem-focused coping.
Openness to experience has been found to be related to problem-solving strategies,
probably due to flexibility, intellectuality, and imagination [25]. Agreeableness is
the only personality trait weakly linked to coping strategies, and conscientiousness
has been linked to problem-focused strategy, and it is considered as predictor of this
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type of coping [28]. The importance of the five-personality domain in explaining
adaptive and maladaptive coping with chronic disease and with disease-related dis-
tress is unclear. The symptoms in MS are different, and any of the symptoms pro-
duce social and psychical sub-stressors, and the distinction between disease-related
stressors and general stressors in a specific situation is complicated.

Coping and Mood Alteration

Coping styles are linked to mood alteration [29]. Anxiety is reported to affect
23.5-41 % [30] of MS patients, while the depression range in people with MS
is 10-41.8 % [31].

Depression may occur at any time over the course of MS, even in the early phase
of the disease. Depression was more frequent in the secondary progressive course of
MS than in remitting relapsing and primary progressive courses [32]. Different
results on the incidence of mood alteration in MS make difficult the comparison
among the studies. However, a better understanding of the link existing between
depression, anxiety, and coping strategies is very relevant for managing MS.

Aikens et al. [33] in a prospective study found that the only coping strategy able
to predict future mood alteration in MS was the escape-avoidance strategy.
Intervention programs among people with MS that focused on improving skills
were more effective at reducing depression than interventions that focused on
improving insight [34]. McCabe et al. [12] examined psychological adjustment
among people with MS. In their study, they evaluate the impact of coping on levels
of depression, anxiety, anger, fatigue, and confusion. They hypothesized that
patients who used emotion-focused coping strategies such as “wishful thinking”
and fewer problem-focused strategies such as “seeking social support,” who had
experience of severe disability and lower social support, would experience lower
levels of adjustment than other people with MS. Equally, patients who had the expe-
rience of severe illness for a short time presented a lower level of adjustment. The
authors also speculated that people with MS usually used emotion-focused coping
strategies and that they used less problem-focused coping strategies than the general
population. The coping strategy most consistently associated with poor psychologi-
cal adjustment was “wishful thinking” suggesting that people with MS who used
passive approaches to their illness and who expected that the problem can go away
without a concrete and active behavior are more likely to experience higher levels
of depression and confusion. Women and men used different types of coping strate-
gies [12]. Women (with MS or not) were more inclined to use coping strategies that
involved seeking social support and focusing on the positive than men. Men with
MS may evidence better adjustment if they attempt to solve the problem and use an
oriented approach, whereas women with MS may evidence better adjustment if they
interact socially, seeking social support from family and friends. Emotion-focused
coping strategies like wishful thinking are used both by men and women when there
is poor adjustment and avoidance. The extent to which men and women continued
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to be engaged in their day-to-day activities was associated with levels of depression;
therefore, it is important for people with MS to continue to be involved in their daily
activities, as much as possible.

Lynch et al. [35] explored the link between disability and depression in MS and
the coping strategies adopted by patients with MS. The authors found that depres-
sion was significantly related to disability, uncertainty concerning illness, level of
hope, and the use of emotion-focused strategies. In particular, these variables were
significant independent predictors of depression, together accounting for approxi-
mately 40 % of the variance in patients’ self-reported depression. Depression was
not significantly related to problem-focused coping strategies.

In a recent research, Ozura and Sega [36] proposed a new approach to explore
depression and capacity for coping with stress in MS. They focused on the profile
of depression, capacity for coping with stress, and experienced distress in patients
with MS measured by a performance-based method for personality assessment — the
Rorschach Inkblot Method (RIM) — scored by the Exner Comprehensive system. In
comparison with healthy controls, patients had lower ability for coping with stress,
complexity of information processing, body image, willingness to process emo-
tional stimulation, and interpersonal interest. The author’s interpretation is that
depression in MS patients can be described in terms of negative symptoms such as
emotional withdrawal and apathy.

Nielsen et al. [37] explored volitional coping competencies in relation to mood
disturbance in a cross-sectional study of 121 participants with clinically defined
MS. They found that daily stress situation, stimulation of self-access, stimulation of
volitional inhibition, self-motivation, and emotional perseverance/state orientation
after failure appear to be valuable predictors of depression. Their interpretation is
that personality-accentuated volitional coping competencies elicited by daily stress-
ful situations could be a relevant factor for depressive mood states in individuals
with MS.

Few research studies have explored coping strategies related to mood alteration
in patients with early MS. In a recent longitudinal study, Bianchi et al. [38] inves-
tigated mood alterations and coping strategies in patients with clinically isolated
syndrome (CIS) and early relapsing-remitting MS (RRMS). The hypothesis of the
authors was that a decrease of psychological distress over time was associated
with active coping strategies. A reduction in anxiety and depression and in “seek-
ing social support” and an increase in “planful problem-solving” were observed
over the 24-month follow-up. Patients with a higher acceptance of illness (“accept-
ing responsibilities”) complained mood alterations, and both CIS and RRMS
patients showed less reliance on “confrontive coping” strategy compared to
healthy controls.

The study suggests that a depressive reaction involves the use of coping strate-
gies based on accountability rather than escape. The finding of a realistic approach
to the disease that initially is related to depression and anxiety can be considered
arelevant factor in determining the disappearance of depressive symptoms during
the follow-up in most of the patients and can lead to the use of active coping
strategies.
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Arnett et al. [39] explored the relationship between depression, cognitive
dysfunction, and coping strategies adopted by patients with MS. To test this con-
cept, 55 patients with definite MS were administered a neuropsychological battery
and measures of depression and coping. Consistent with the author’s hypotheses,
regression analyses showed that coping significantly moderated the relationship
between cognitive dysfunction and depression. In particular, patients with cognitive
damage and depression presented a high use of avoidance coping style and a low
use of problem-focused coping. Conversely, patients with cognitive difficulties did
not show depression and presented low levels of avoidance coping style and a high
level of problem-focused coping strategies. It is possible that cognitive damage can
lead to depression just when patients use avoidance coping strategies. In contrast,
also when patients reported cognitive difficulties, the use of problem-focused strate-
gies may make patients more resistant to depression. In this hypothesis, coping
strategies are protective factors for experiencing depression. These results suggest
that intervention for depression in MS involves helping patients develop more active
coping strategies, reducing the use of emotion-focused coping such as avoidance.
An alternative formulation is that depression can lead to cognitive dysfunction in
MS just when patients use avoidance or emotion-focused strategies. The greater use
of emotion-focused coping strategies can be an example of poor adjustment in MS
patients and can be linked to the presence of high levels of depression. Apathy,
fatigue, and low motivation characterizing depression make it difficult for depressed
patients to use active coping strategies. One more hypotheses is the importance of
lesion damage in the brain. Disruption in frontal and subcortical system which com-
monly affects MS patients has been shown to be associated with depression.
Additionally, this damage in the brain that is typical in MS is also related to diffi-
culty in working memory and in the ability to plan new active strategies for solving
problems.

Coping and Cognitive Performance

MS symptoms vary among people with MS and include disturbance in strength,
balance and vision, sexual dysfunction, fatigue, and cognitive impairment [40].

Cognitive impairment (CI) is a relevant symptom in MS, but only during the last
two decades have clinicians become increasingly aware of its prevalence in MS
[41]. CI can have a dramatic impact on quality of life, affecting the ability to main-
tain employment and social life [42].

In neuropsychological studies, 30 % of early MS patients show CI [43, 44], and
the deficits domain-specific [45] involves memory, information processing speed,
executive functions, and attention [44].

To determine the role of psychological and neuropsychological variables in the
prediction of coping with disease-related stressors and satisfaction with coping
effort, Jean et al. [17] explored 56 MS patients in terms of their coping strategies
and cognitive performances. No significant relationships between neuropsychologi-
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cal variables and coping strategies were observed. The authors concluded that the
absence of links between cognitive performance and coping strategies suggests that
CI will not pose a major obstacle to successful therapy. However, more recent stud-
ies suggest that cognitive deficit may impair abilities to use adaptive coping strate-
gies, leaving the subjects more likely to use maladaptive strategies. Deficit of
sustained attention and executive functions may negatively affect the patient’s abil-
ity to develop active coping strategies [46—49]. Memory is one of the most consis-
tently impaired cognitive functions in MS. It is possible that the deficits in learning
new information are associated with executive dysfunction and slow processing
speed [50] and this can be linked to the difficulty in using problem-focused coping
strategies. In fact, in problem-focused coping strategies, it is necessary to analyze
the problem and maintain and manipulate information in the brain for a short period.
Processing speed is also important for solving a problem, and processing speed defi-
cits are observed on even the most basic task in MS patients [S1]. Montel et al. [52]
explored coping strategies in MS patients with frontal cognitive disorder. The
authors divided 135 MS patients into two groups: “mild cognitive impairments” and
“without frontal cognitive impairments.” Patients with mild cognitive impairments
tended to use more emotion-focused coping strategies, in particular “self-blame,”
than patients without cognitive impairments. No other differences were found
between the two groups as to coping strategies and mood.

Disease-related variables that can influence the style of coping in MS are poorly
understood, but the hypothesis that sustained attention and executive functions have
an important role in a patient’s choice to assume active or non-active coping strate-
gies is always a valid assumption. This hypothesis emphasizes the importance of a
comprehensive assessment of MS patients, including mood disorder, coping strate-
gies, personality traits, and cognitive performance.

Quality of Life and Coping Strategies

Until now, depression has been considered the single most important predictor of
quality of life (QOL) [53]; however, coping has proved to be important for adjusting
to the adaptive demands of chronic disease.

McCabe and MCKern [54] showed that coping strategies are predictors of QOL,;
in particular, the “wishful thinking” strategy is considered as the best predictor of
poor QOL.

Aikens et al. [33] found a positive link between problem-focused coping strate-
gies and QOL. Emotion-focused coping strategies such as avoidance, wishful think-
ing, and self-accusation were linked to poor QOL [12].

Montel and Bungener [2] found a relationship between emotion-focused coping
strategies and poorer QOL. In this study, the authors compared coping strategies
and QOL according to the disease course. The study showed that the only difference
between various MS courses was the higher score of emotion-focused coping strate-
gies in the SPMS group of patients who presented the worst QOL.
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QOL in MS patients is related to disability levels. Mohr et al. [55] studied the
relationship between disability, depression, and coping in MS patients. They found
in 101 patients with clinically definite MS that the depression was related to dis-
ability; patients who presented high disability showed also high levels of depres-
sion. Emotional-focused coping strategies such as escape-avoidance were positively
related to levels of depression. Problem-focused coping strategies (planful problem-
solving and cognitive reframing) were negatively related to depression. Recently
Mikula et al. [56] explored the importance of QOL in MS patients and their coping
strategies. The authors aimed to find out whether there is a link between problem-
focused coping, coping focused on getting support, and coping focused on stopping
unpleasant emotions and different levels of physical and mental QOL. The sample
consisted of 113 consecutive MS patients. Coping is significantly associated with
mental QOL, but not with physical QOL. All types of coping are associated posi-
tively with the mental component of QOL. Stopping unpleasant emotions seems to
be the most important type of coping in MS patients, and it seems to be very adap-
tive for patients with MS.

Goretti et al. [57] explored the impact of psychological features in the choice of
coping strategies in MS patients and their link to QOL. In the study’s sample, MS
patients were less likely to use problem-focused strategies compared to the general
population, and they adopted avoidance coping strategies more frequently. This
strategy is usually adopted by patients with high levels of depression and in particu-
lar by patients with RRMS course of disease, although these patients were younger
and less disabled than progressive subjects and their daily living activity had a lower
impact. Positive attitude and planning activity were linked to lower disease duration
and socialization. In this sample, the link between shorter disease duration and posi-
tive attitude can be due to higher levels of optimism when facing the disease in its
early stages. In this study, the use of social support and positive attitude strategies
influenced QOL positively, and MS patients prevalently adopted avoiding strategies
rather than positive attitude strategies that are related to better QOL when compared
to the general population.

Conclusion

Coping can be defined as cognitive and behavioral efforts to manage specific
demands.

Two coping strategies have been identified: problem-focused and emotion-
focused strategies. The first implies the efforts made by the subject to overcome his
difficulty, and the second strategy is associated with emotion regulation and involves
efforts to modify the distress that accompanies threat.

It is possible to describe coping as being a mediating factor between chronic
disease and adjustment to the disease. Coping strategies are strongly related to
chronic disease and to MS in particular. People live many years with the disease
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increasing disabilities and reducing quality of life. In MS both coping strategies
are important and can have crucial beneficial consequences for physical and
mental health.

Studies on coping and MS have shown that in the first stage of the disease,
patients tend to use emotion-focused coping and that this strategy is more related to
attacks of the disease. On the other hand, other authors found no association between
mood and specific characteristics of the disease such as its duration or disability
levels.

Some studies found that personality is one of the major factors affecting psycho-
logical functioning, potentially exerting influence on both coping choices.

Coping styles are also linked to mood alteration. A depressive reaction in the first
phase of disease can be considered a relevant factor in determining the disappear-
ance of depressive symptoms during the follow-up in most of the patients and can
lead to use of active coping strategies.

Neuropsychological dysfunctions that affected people with MS, such as deficit
of complex attention, may negatively affect a patient’s ability to develop active cop-
ing strategies, but the link between cognitive impairment and coping is not clear.

Coping is relevant in terms of QOL. Emotion-focused coping strategies such as
avoidance, wishful thinking, and self-accusation were linked to poor QOL in MS.

Coping strategies are crucial in chronic disease and in MS in particular, because
they can be active efforts to do something to alleviate stressful situations, increasing
adjustment to the disease.
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Chapter 11
Fatigue

Vikram Bhise and Lauren B. Krupp

Abstract Fatigue is the most frequently reported symptom among individuals with
MS. It can be assessed using self-report instruments and/or performance-based mea-
sures. Fatigue may be primary or secondary to other disorders in MS, such as depres-
sion, sleep disturbance, or pain. Brain imaging and neurophysiology studies have
helped demonstrate multiple areas and aspects of brain dysfunction, implicating a dis-
ruption of physiological “networks.” Disorders of energy metabolism, immune regula-
tion, the hypothalamic-pituitary axis, and the autonomic nervous system are also
theorized to participate in the pathogenesis. Other markers of fatigue include findings
on polysomnography and tests of vigilance and attention. Nonpharmacologic treat-
ments include energy conservation, cooling, exercise, rehabilitation therapy, cognitive
behavioral therapy, electromagnetic maneuvers, and mindfulness techniques.
Medication trials have met with mixed results. Ideally future studies will better help
link elements of fatigue to study findings and enable improved therapeutic modalities.

Keywords Fatigue < Fatigability ¢ Scales ¢ Cognition ¢ Neuroimaging °
Neuropsychology

Introduction

Fatigue is one of the most challenging symptoms of multiple sclerosis (MS). In one
US population sample, 83 % of patients indicated fatigue as their number one symp-
tom associated with MS [1]. Other studies have similarly reported that over 75 % of
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patients experience it as among their top three most troubling problems [2]. Fatigue
alone can also be the presenting symptom of MS [3]. The socioeconomic conse-
quences of fatigue are severe. It is closely linked to unemployment and decreased
quality of life (QOL) [2, 4-6]. Though the pathophysiology of this MS complication
is not fully understood, current research is shedding light on its possible etiologies.
Fatigue is considered a primary symptom in MS, stemming from dysfunction in the
central nervous system; however, additional problems present in MS such as sleep
disorders and depression can also cause or exacerbate fatigue [7, 8]. Both pharma-
cological and nonpharmacological methods can address this troublesome symptom
[9-12]. Overall our understanding of fatigue in MS remains incomplete; nonethe-
less, numerous research endeavors continue to further investigate its mechanism
and best management.

Definition

The definition of fatigue may be approached either subjectively or objectively.
Fatigue can be the subjective feeling described by the patient or objectively
measured as performance decrement in a given activity over time [13]. The 1998
Multiple Sclerosis Counsel for Clinical Practice Guideline consensus statement
defined fatigue as a “subjective lack of physical and/or mental energy that is
perceived by the individual or caregiver to interfere with usual and desired
activities [14].” Fatigue may be either chronic or acute. Acute fatigue is new
onset fatigue occurring within a 6-week time frame, limiting functional activity
or impairing quality of life. Chronic fatigue, on the other hand, is defined as any
amount of fatigue occurring over more than 50 % of days for more than a 6-week
time frame that also limits functional activity or quality of life. Fatigue may be
primary — due to the disease MS itself — or secondary to other illnesses such as
depression. MS fatigue may be further sub-defined as either asthenia, fatigabil-
ity, or worsening of other symptoms [15]. Asthenia represents increased fatigue
at times of rest. Fatigability refers to the inability to sustain a specific task or
activity over time. Notably, this fatigability need not only be physical, but can
be cognitive in nature. Individuals with cognitive fatigue suffer from impaired
ability to sustain mental tasks. Worsening of other symptoms such as spasticity
may contribute to increasing baseline fatigue. Other secondary causes of fatigue
include the increased tiredness associated with the afternoon, possibly due to
circadian rhythm fluctuations experienced by everyday individuals, as well as
deconditioning due to lack of exercise and/or prolonged immobility, neuromus-
cular fatigue, and fatigue due to other medical issues such as depression, ane-
mia, or hypothyroidism. The variety of causes thus creates difficulty for patients
and practitioners to best define fatigue and complicates research and treatment
(Table 11.1).
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Table 11.1 Categorization Onset

of fatigue Acute — less than 6 weeks

Chronic — greater than 6 weeks
Activity

Asthenia

Fatigability

Worsening of symptoms

Type

Normal fatigue

Cognitive fatigue

Physical fatigue

Neuromuscular fatigue and
deconditioning

Fatigue due to other medical problems

Pathophysiological changes and
fatigue

Physical exertion — physical fatigue
Mental exertion — cognitive fatigue
Neurochemical — depression
Neuromuscular — physical fatigue

Consequences

Fatigue in MS has far-reaching consequences affecting multiple aspects of a per-
son’s well-being. These problems include early retirement or the need to reduce
work hours [6, 16]. Patients with moderate or severe fatigue compared to their non-
MS non-fatigued colleagues are at increased risk of becoming unemployed [5, 16].
Fatigued patients require increased healthcare resources and engender increased
socioeconomic burden. MS patients with fatigue also seek increased outpatient vis-
its including rehabilitation [17]. Multiple studies demonstrate a lower quality of life
overall for patients with fatigue [4, 18-20].

Demographics

Studies on the demographics of fatigue have been inconsistent. In the NARCOMS
study, more severe fatigue was associated with male gender and older patients
[2]; however, this finding was not seen in other studies [21-24]. Other better
developed associations include more fatigue in patients who have less education
[2, 21, 24].
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Clinical Features

Primary MS fatigue is distinct from other forms of fatigue. Unlike everyday fatigue
experienced by healthy individuals without chronic illness, MS fatigue interferes
with the quality of life and activities of daily living [3]. The difference between MS
fatigue and other disorders is a notable increase with and sensitivity to heat, known
clinically as Uhthoff’s phenomenon [25]. Patients often also commonly describe
diurnal symptoms with fatigue worsening as the day proceeds and maximal in the
afternoon, unlike depression where fatigue can be worse in the morning.

Fatigue is seen in all subtypes of MS, including progressive and relapsing. It is
known to be highest among patients with secondary progressive MS [26]. In addi-
tion, patients who are gait impaired tend to have greater fatigue, as do patients who
have relapsing disease with progressive impairment compared to those with relaps-
ing yet stable disease [2]. Fatigue appears to be correlated with disability, but this
correlation is greatly attenuated after controlling for depression [27]. Surprisingly,
fatigue severity is not associated with disease duration [28].

One common concern for patients is that disease-modifying therapy may cause
or exacerbate fatigue. In a study of 320 patients and the NARCOMS survey of 9,205
respondents, no difference in fatigue was found significantly associated with
disease-modifying therapy [2, 29]. The Cognitive Impairment in MS (COGIMUS)
study examined interferon-beta la in 331 patients and found no association [30],
though a small study of interferon-beta la did find some benefits on fatigue and
cognitive measures [31]. Benefits are more convincingly seen with glatiramer ace-
tate and are thought to be due to improvements in the quality of life [32]. These
improvements seen with the use of glatiramer acetate remained stable over a 2-year
time frame; and improvements seen at the 6-month time point predicted outcome at
2 years [33]. A concern with interferon-beta lies in the side effects of depression and
flu-like symptoms which may exacerbate underlying fatigue. Indeed one group
reported that patients noted lower levels of fatigue when switching from interferon-
beta to glatiramer [2]. Reduced fatigue is also seen in patients who switched to
natalizumab. Cross-sectional studies also suggest lower fatigue levels among those
on natalizumab relative to other disease-modifying therapies [34—36].

Unfortunately, fatigue can be a problem which persists in most patients and cor-
relates with pain, mood, and neurological impairment [26]. Table 11.2 notes prob-
lems commonly associated with fatigue in MS.

Biomarkers

Evoked potentials may provide a surrogate electrophysiological marker [37].
Fatigue in MS in one study correlated with increased P100 latency, decreased P100
amplitude, and increased interocular P100 latency on visual evoked potential test-
ing, as well as increased V component latency, increased I-III-V interlatency, and
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Table 11.2 Problems
commonly associated with
fatigue in MS

Impaired quality of life

Increased need for healthcare resources
Reduced work hours

Higher risk of becoming unemployed
Depression

Anxiety

Sleep disorders

Pain

Cognitive impairment

Decreased motor sustainability

decreased V component amplitude on brainstem auditory evoked potential testing.
These findings are not pronounced, however, and tend to be most obvious in the
most fatigued patients.

Furthermore, higher fatigue on the Fatigue Severity Scale (FSS) predicted con-
version from clinically isolated syndrome to clinically definite MS, with a hazard
ratio of 2.6 when fatigue was represented as a dichotomous variable for FSS scores
greater than or equal to 5 [38].

Depression

Fatigue and depression are intricately intertwined. As fatigue can lead to situa-
tional depression, depression can be the cause for fatigue [39—41]. Consequently,
many studies have found a correlation between the two [7, 42-45]. These studies
have also found that fatigue is associated with depression, even when correcting
for fatigue in the measures used to assess depression [21, 46]. Notably symptoms
of depression may mimic fatigue namely apathy, sleep disturbances, decreased
energy, and the inability to complete tasks often seen in patients with depression.
Fatigue may further lead to depression as symptoms of loss of control occurring
with disease progression can trigger depressive episodes [7].

Low sense of control over one’s self or environment may predict later MS fatigue
[7, 47-50]. Mood problems such as anxiety or depression are interlinked with
fatigue as well. For example, depression may predict later fatigue and anxiety, while
anxiety and fatigue may predict later depression [26, 51, 52]. On the other hand, it
should be emphasized that an individual with MS may have severe fatigue but
entirely lack symptoms of depression, corroborating that primary MS fatigue is
intrinsic to the disease itself [21].

While fatigue and depression may have separate elements altogether, treat-
ment of depression may help severity of fatigue by improving symptoms of
mood as opposed to vegetative symptoms such as changes in energy, appetite, or
sleep [53].
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Anxiety

Anxiety is also a fairly common MS symptom [54]. The correlation between anxi-
ety and fatigue is not nearly as much studied as that between depression and fatigue;
however, available research supports a consistent connection between anxiety and
fatigue [21, 43, 49, 55, 56]. It may be that anxiety better correlates with self-reported
cognitive fatigue than physical measures [43, 49].

Sleep Disorders

Sleep disorders represent a major problematic symptomatology in patients with
MS. The sleep disorders occurring more commonly among those with MS relative
to the general population include sleep apnea, insomnia, circadian rhythm disorder,
restless legs syndrome, periodic limb movements, rapid eye movement (REM),
sleep behavior disorder, and narcolepsy [57, 58]. Some sleep disorder symptoms
correlate with objective findings, such as cerebellar lesions and periodic limb move-
ments [59]. Objective measures on polysomnography include decreased sleep effi-
ciency, greater wake time after sleep onset, decreased sleep latency, and increased
total arousal index in MS patients with fatigue compared to those without, ulti-
mately depicting a decreased sleep efficiency [60, 61]. One study discovered that
20 % of their patient population had a formal diagnosis of obstructive sleep apnea
(OSA) and that over half of their population were at risk for a diagnosis of OSA
[62]. The questions used for screening sleep apnea also significantly correlated with
fatigue.

Treatment medications may also be implicated in symptoms of hypersomnia or
insomnia [63]. Additionally, other disease-related symptoms may play a role in
sleep disorders. Impaired sleep is a common complaint in patients who are depressed
or anxious. Other symptoms such as nocturia may necessitate frequent nighttime
awakening leading to fragmented sleep [57, 64]. Over half of patients with MS with
insomnia can have middle insomnia, significantly correlating with fatigue [65].
Nocturnal pain, paresthesias, and muscle spasms are other problems which may
also disrupt sleep [66].

Pain

Pain may be a primary symptom in patients with MS or may be due to other sensory-
motor disturbances such as neuralgias, paresthesias, and painful muscle spasms.
The symptoms in turn can lead to disrupted sleep, exacerbate depression, or prog-
ress to immobility causing physical deconditioning. All together, these factors con-
spire to increase daytime somnolence and overall fatigue, creating a progressive
downward spiraling of the disease [49, 65].
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Cognition

Over the past 20-25 years, research has aimed to dissect the interaction between
fatigue and cognitive impairment. Early studies demonstrated that standard neuro-
psychological testing does not show a significant association between self-reported
fatigue and cognition [7]. This lack of association between routine cognitive tests
and fatigue has been confirmed in larger subsequent samples [67—-69]. Specifically,
the majority of reports demonstrate little association between fatigue and tests of
verbal and visual memory, working memory, or cognitive processing speed. In con-
trast, performance on tests of vigilance and alertness is significantly correlated with
self-reported fatigue [70—72]. Most tests of vigilance assess performance decrement
over an extended task and hence can be considered measures of cognitive fatigabil-
ity. Fatigability as a change in performance over time, distinct from self-reported
fatigue, is further discussed in the fatigue measurement section.

Motor Function and Fatigue

Fatigued patients with MS often describe physical motor fatigue as part of their
symptomatology. These deficits have been identified physiologically as an inability
to efficiently recruit motor pathways, sustain muscle contraction, and maintain
appropriate levels of metabolites needed for muscle activity during periods of exer-
tion [73-75]. However, these assessments of motor function do not well predict
self-reported measures of fatigue.

EEG studies demonstrate hyperactivity in sensorimotor areas during movement
execution in MS patients with fatigue, with failure of inhibition after movement’s
end [76]. Transcranial magnetic stimulation (TMS) studies in patients complaining
of self-reported fatigue show decreased motor cortex inhibition compared to MS
patients without fatigue [77]. The time to normalization of the motor threshold cor-
relates with fatigue severity. A complementary study of evoked potentials found fail-
ure in normal reduction of amplitudes in fatiguing repetitive muscle stimulation [78].
These findings would suggest either aberrant hyperexcitability of these pathways and
circuits or perhaps a compensatory increase in pathways to maintain the same level
of effort. Comparing healthy controls to MS patients, one study found no changes in
motor evoked potentials or central conduction time to suggest motor pathway con-
duction blockade during a voluntary fatiguing motor exercise, thus postulating that
MS fatigue is instead due entirely to an impaired cortical drive [79].

Fatigue Measurement

Fatigue is measured in two ways, either by questionnaires that are validated or by
measures of performance of motor or cognitive tasks. Patients’ experience of fatigue
tends to be a more important factor for patients’ quality of life [14].
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Self-Reported Measures

Most studies employ questionnaires based on self-report methods. Questionnaires
consist of a variety of forms ranging from visual analogue scales, unidimensional
scales (e.g., the Fatigue Severity Scale (FSS)) to longer multidimensional scales,
such as the Modified Fatigue Impact Scale (MFIS). These measures are frequently
used in MS clinical trials (particularly the MFIS) and longitudinal research settings,
showing sensitivity to changes in fatigue progression [25, 80, 81]. They are fast,
easy to administer, and well validated. Although the 9-item FSS is designed as a
unidimensional scale, Rasch analysis demonstrated that removal of four of the nine
items increases the unidimensionality of the scale [82]. Conversely, the MFIS uses
a multidimensional approach separating the different components into cognitive,
physical, and psychosocial dimensions. The physical dimension appears to be the
mostassociated with neurologic impairment, disability, and the EDSS. Unfortunately,
neuropsychological measures do not correlate well with the cognitive dimension.
Another often used multidimensional scale is the Fatigue Descriptive Scale (FDS)
which evaluates three modalities: asthenia, fatigability, and worsening symptoms
[15]. There is also the Fatigue Scale [83, 84] which uses two dimensions — a physi-
cal and a mental component. Fatigue may also be measured as a component of a
larger inventory, such as the inverse of the vitality subscale within the SF-36 [85,
86], the Fatigue-Inertia Scale of the Profile of Mood States (POMS) [87], or por-
tions of the Sickness Impact Profile (SIP) [88].

These questionnaires are available to the practitioner and can be quickly admin-
istered in the office setting. All self-reported measures are subject to limitations of
recall bias and other time-based factors [89, 90].

In the past several years, other fatigue measures which incorporate current scal-
ing techniques recommended by the FDA have been developed. Two examples are
the Neurological Fatigue Index (NFI-MS) [91, 92] and the NIH-supported PROMIS
fatigue measure [93, 94]. Proposed values for clinically meaningful change on the
NFI-MS are available [92]. Furthermore, to develop assessments tailored for spe-
cific research purposes, the PROMIS website provides access to a databank of 95
items (available at http://www.nihpromis.org/default.aspx) that can be selected in
different combinations as needed. Nonetheless, neither the NFI-MS nor the PROMIS
measure has been widely used in MS. Further study of these fatigue-related out-
come measures is needed for clinical trials focused on fatigue. Table 11.3 lists some
commonly used fatigue measurement scales.

Performance-Based Measures

Performance measures have been developed to provide investigators with more
objective measurements of fatigue [95]. Therefore, fatigue can be defined as a quan-
titative change in performance over a specified period of time. This can be applied
to both motor function and cognitive function.
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Table 11.3 Commonly used Modified Fatigue Impact Scale (MFIS)
fatigue measurement scales Fatigue Severity Scale (FSS)
Fatigue Impact Scale (FIS)
Fatigue Assessment Instrument (FAI)
Fatigue Rating Scale (FRS)
Fatigue Descriptive Scale (FDS)
Fatigue Scale

Fatigue Scale for Motor and Cognitive
Functions (FSMC)

Rochester Fatigue Diary

Motor Fatigability To measure motor fatigability, an isometric strain gauge can be
used to determine motor fatigue by determining the degree of force produced
through muscle contraction to create a fatigue index, i.e., the ratio between muscle
strength decay over time and maximal voluntary contraction. This index is consis-
tently elevated in MS patients particularly those with motor tract dysfunction [96,
97]. Fatigue may also otherwise be described in terms of change in motor unit firing
rate or muscle metabolism [73-75, 79, 95, 96, 98]. Patients with MS demonstrate
more fatiguing of sustained contraction than healthy controls [95].

Mental Fatigability The objective fatigue measures for cognitive fatigue include
neuropsychological testing techniques that contain sustained effortful cognitive
tasks. Performance on neuropsychological testing significantly declined in MS
patients compared to healthy controls demonstrating cognitive fatigability [99].
These objective changes did not correlate with self-reported fatigue scales such as
the FSS or MFIS [99].

Another study demonstrated that participants with MS versus controls had
increases in the variability of cognitive processing speed across multiple repeated
administrations of the Symbol Digit Modality Test (SDMT). The authors interpreted
this increased variability as an indicator of cognitive fatigability [100]. Other neuro-
cognitive studies of fatigability-inducing tasks in MS have shown decreases in
working memory performance over time [15, 101]. In one report self-reported
fatigue was linked to a challenging cognitive task, though findings were highly vari-
able depending on specific tasks and scoring techniques [102].

Neuroimaging

Fatigue does not have a discreet anatomic location within the central nervous sys-
tem. Studies using conventional MRI did not find any single region in the brain that
was most associated with fatigue. Initial studies also did not find a correlation with
demyelinating lesion burden [103, 104]; however, newer studies with larger sample
sizes and better mathematical modeling do indeed show that fatigue correlates with
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increased gray and white matter atrophy as well as higher lesion load [105, 106]. A
longitudinal study demonstrated that increases in fatigue in the first 2 years can be
predictive of greater whole-brain atrophy 6 years later [105, 106]. Neuroimaging
studies have also provided insight into potential pathogenic mechanisms linking
fatigue to cerebral dysfunction and structural damage pertaining to energy metabo-
lism, cognitive fatigability, and motivation. Additional imaging methods applied to
studies of fatigue include positron emission tomography (PET), magnetic resonance
spectroscopy (MRS), and functional MRI (fMRI) [107-109].

Fatigue and Energy Metabolism

Focal reduction in glucose metabolism has been demonstrated in fatigued MS using
fluorodeoxyglucose PET, linked to multiple brain regions: prefrontal cortex, basal
ganglia, internal capsule, posterior parietal cortex, and temporo-occipital gyri [107].
Reduced energy metabolism in the frontal cortex and basal ganglia may indicate
that fatigue is due to their failure to interconnect, possibly due to disruption of a
“dorsolateral prefrontal circuit [107, 110].”

N-Acetylaspartate (NAA) is a marker of neuronal activity, and increased levels
are believed to be indicative of axonal damage. Proton MRS measuring these levels
found an association between the Fatigue Severity Scale and a decreased NAA-to-
creatinine ratio, implicating widespread axonal dysfunction as part of the patho-
physiology of fatigue [108]. Reductions in NAA could also be due to mitochondrial
dysfunction within intact neurons which would suggest that, at the cellular level,
energy depletion contributes to MS fatigue.

Fatigue and Complex Attention

It is possible that pathways responsible for complex attention overlap with those
underlying fatigue. Associations between self-reported fatigue in MS patients
have been correlated with lesion burden in the right parietal temporal region white
matter and left frontal region white matter [110]. The right parietotemporal region
is important for attention and plays a role in the alerting and orienting networks.
Fatigue was also associated with gray matter atrophy in the left superior frontal
gyrus and bilateral middle frontal gyri. An emerging model for cognitive fatigue
has implicated the striato-thalamic-frontal network, which connects the antero-
medial thalamus, basal ganglia, and frontal lobes via the anterior limb of the inter-
nal capsule [111]. Damage to these thalamocortical fibers could lead to cognitive
fatigability, along with additional specific involvement of the caudate in fatigued
MS patients.
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Fatigue and Motivation

Multimodal imaging comparing whole-brain volume and regional brain volumes
demonstrates more atrophy in fatigued MS patients compared to non-fatigued
patients in multiple areas that include the nucleus accumbens, a dopaminergic
structure implicated in motivation, reward, and the regulation of effort. Other
regions with increased atrophy among fatigued vs. non-fatigued individuals with
MS include the right inferior temporal gyrus, left superior frontal gyrus, and the
forceps major [112]. Lower fractional anisotropy values have also been seen in
the forceps major, left inferior fronto-occipital fasciculus, and right anterior tha-
lamic radiation.

Furthermore, the basal ganglia, or rather their cortical connections, have
been implicated as critical pathways underlying both fatigue and lack of motiva-
tion. Individuals with MS fatigue have abnormalities in the basal ganglia that
include atrophy, decreased blood flow, and metabolic changes [107, 113, 114].
Functional MRI studies have demonstrated increased activation in the basal
ganglia during cognitively demanding tasks in MS patients with fatigue. Taken
together, these studies suggest abnormalities in MS fatigue can be linked to
cortical-basal ganglionic circuits showing decreased functional connectivity
with the medial prefrontal cortex and decreased connectivity between the ante-
rior cingulate cortex and the caudate nucleus [115]. The medial prefrontal cor-
tex is involved in motivation; while lesions of the anterior cingulate are known
to lead to decreased effort and lethargy. These studies implicate dysregulation
of dopamine as well.

DTI studies confirm the importance of cerebral pathways involved in motivation.
Disruption in the forceps major occurs in MS patients with both fatigue and depres-
sion, whereas fatigued-only patients also have damage to the right anterior thalamic
radiation [112]. The anterior thalamic radiation provides excitatory fibers to the
dorsolateral prefrontal cortex, while the forceps major connects the dorsolateral
prefrontal cortex, including the middle and superior frontal gyri. Additionally, the
forceps major carries fibers from the corpus callosum, which is also believed to be
affected in fatigued MS patients [116].

Functional neuroimaging studies have described cortical functional reorgani-
zation in brains of MS patients [117]. Compared to healthy controls, MS patients
show increased cortical activation in both ipsilateral and contralateral brain
regions during repetitive motor tasks [109] and a fatiguing task [118]. These find-
ings may also represent later disease stages that show rather increased functional
connectivity with the motor cortex, as a compensatory mechanism for the
increased effort required to maintain the same level of functionality.
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Pathogenesis

The true pathogenesis of fatigue in MS remains elusive. Multiple mechanisms have
been proposed including structural, endocrine, inflammatory, metabolic, and neuro-
chemical processes.

Neuroimmune Mechanisms

Fatigue is seen not only in MS but in other autoimmune conditions as well, such as
systemic lupus erythematosus and rheumatoid arthritis. Therefore, it has been sug-
gested that the autoimmune process itself may participate in the pathogenesis of
fatigue. That disease-modifying therapies can induce fatigue, most notably inter-
feron-beta, supports the contention that cytokines and immune dysregulation are
contributory to fatigue. Elevations in proinflammatory cytokines are also found in
other disorders afflicted with fatigue, such as chronic fatigue syndrome, cancer, and
viral infections [119-122]. MS patients with fatigue show higher expression of
TNF-a mRNA in peripheral mononuclear blood cells, suggesting that TNF-a may
be the neurochemical mediator of fatigue [122]. Other studies however have been
inconsistent in linking circulating cytokines to fatigue [122—124].

Neuroendocrine Mechanisms

Some studies suggest that hyperactivity of the hypothalamic-pituitary-adrenal axis
may be responsible for fatigue [125]. Significantly elevated levels of ACTH are
associated with MS patients with fatigue [125]. The role of neuroendocrine factors
and fatigue could be due to secondary effects of proinflammatory cytokines affect-
ing corticoid receptor signaling [125]. Use of antidepressants may affect corticoid
receptor function and may be part of the mechanism in treatment of fatigue. Other
studies however have failed to corroborate this finding [126]. One study did note,
though, that low levels of dehydroepiandrosterone (DHEA) and its sulfated conju-
gate (DHEAS) are seen more often in fatigued MS patients [127]. The low levels of
DHEA may feed forward and hyperstimulate the HPA axis.

Autonomic Nervous System Dysregulation

Abnormalities in the autonomic cardiovascular system have been proposed to
underlie symptoms such as generalized weakness, dizziness, and other neurocogni-
tive complaints [128]. Up to 20 % of fatigued MS patients also had signs of
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autonomic failure. Autonomic testing in MS patients with fatigue found impaired
adrenergic orthostatic responses, thought to be due to impaired sympathetic vaso-
motor activity [129]. This correlation has not been identified in other studies how-
ever [130].

Dysregulation in Vigilance and Alertness

The author of an interesting review of cognitive and fatigue studies in MS has made
a compelling argument implicating deficits in the attentional/vigilance network as
one explanation for MS fatigue [131]. Three elements in the vigilance network can
be delineated. These include alerting functions, orienting/selecting behavior, and
the executive network. Poor performance on tests of vigilance can develop due to
increased cognitive load, depletion of attentional resources (loss of the ability to
ignore distracting internal or external stimuli), and impaired executive function.
This network is associated with activity in the midbrain, thalamus, frontoparietal
areas, and the anterior cingulate. Individuals with MS show deficits on measures of
vigilance and alertness which are likely due in part to an impaired ability to main-
tain attention on the task at hand. These performance deficits have been linked in
MS to focal atrophy and reduced cortical thickness in frontal parietal regions and
the anterior cingulate. Some functional MRI studies also demonstrate dysregulation
in these areas.

Physical Deconditioning

Lack of exercise induced by gait impairment or ongoing pain can lead to a state of
relative inactivity in MS patients and subsequent physical deconditioning [132].
This state is characterized by decreased muscle bulk and increased generalized
weakness, which often prompts patients to further avoidance of exercise. Patients
may become severely disabled eventually with serious risk for respiratory compro-
mise. It is critical to reengage patients and restore physical activity to offset the
associated co-morbidities.

Temperature Sensitivity

The neurophysiological correlate of the Uhthoff’s phenomenon is believed to be a
heat-induced central conduction motor fiber block [133]. These findings may have
been missed by earlier studies using motor evoked potential testing due to insuffi-
cient sensitivity, but correlate well with patients’ subjective impression of their vul-
nerability to increases in temperature.
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Table 11.4 Medical

X Complete blood count
evaluation for new onset

Complete metabolic panel

fatigue - -
Vitamin B12 level
Thyroid function tests
Urinalysis (subclinical infection)
Evaluation

The presence of fatigue is part of the comprehensive history and physical examina-
tion in patients suspected of or diagnosed with multiple sclerosis. It is helpful to ask
about possible triggers such as heat, stress, and illnesses, as well as delve into the
timing of onset of fatigue, current medications, and environments which appear to
exacerbate or alleviate fatigue. The history should also include other symptoms that
are known to contribute to fatigue, such as depression, gait impairment, physical
deconditioning, nocturia, ongoing pain, heat intolerance, and more. Common medi-
cations that can induce fatigue in MS patients include anti-spasticity medications
such as baclofen, tricyclic antidepressants, antihistamines, anticonvulsants, benzo-
diazepines, antihypertensives, and sedatives. Self-reported measures may be helpful
in assessing the severity of fatigue symptoms as well as distinguishing mimics such
as depression and sleep disorders [20]. Specific attention needs to be given to the
diagnosis of depression due to the multiple overlapping features. Mood disorders in
particular tend to be underdiagnosed in patients with multiple sclerosis.

At the time of the initial complaint, routine blood work should be performed [20]
to also evaluate for other causes of fatigue, such as electrolyte imbalance, anemia,
vitamin deficiency (B12), and thyroid disease. In addition, other autoimmune disor-
ders tend to be more common in patients with multiple sclerosis than in the general
population; for example, it is not uncommon to also find evidence of Hashimoto’s
hypothyroidism (Table 11.4).

Treatment

Treatment strategies for fatigue in MS have been varied, including both pharmaco-
logic and nonpharmacologic interventions. These strategies have met with varied
success, though none has been shown to be a primary intervention.

Complementary Therapies

Studies on exercise have demonstrated mild to moderate benefits [134]. A meta-
analysis of its effects on the quality of life showed only mild improvements, the best
seen with programs involving over 90 min per week of aerobic rather than
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resistance or isometric training [10]. Sustained benefits are typically seen in the
quality of life and fatigue through exercise, though continued participation tends to
be difficult for patients severely affected [11]. A second meta-analysis of exercise
and MS fatigue limited to only randomized controlled trials also found similar mod-
est benefits, but identified programs with alternative or resistance training as more
effective than aerobic exercise alone [135].

Beyond exercise, other strategies such as energy conservation and heat avoid-
ance have been partly useful in patients with MS. Improvements were seen in
fatigue as measured by MFIS in patients taught energy conversation strategies com-
pared to a wait-listed control group [12]. For patients with heat intolerance, cool
water immersion and cap-and-vest cooling provide short-term improvements in
fatigue, though ongoing daily therapy can provide longer-term benefits [136—138].

Other strategies have ranged from complementary therapies such as meditation
and Tai Chi, to more mainstream strategies such as rehabilitation and biofeedback.
A study of mindfulness training conducted over 8 weeks in a single-blind random-
ized trial showed statistically significant improvements in depression, anxiety, and
fatigue lasting at least 8 months [139]. However, a study of Tai Chi performed with
weekly 90-min sessions compared to control MS patients demonstrated only that
fatigue did not progress over a 6-month time frame [140]. Vestibular rehabilitation
improved fatigue after 6 weeks compared to exercise-stretching or wait-listed con-
trol groups [141]. Aquatic therapy combines the benefits of both exercise and cool-
ing which can be particularly useful for MS patients with heat intolerance [142]. A
study of 24 patients using biofeedback found significant decrements in fatigue and
depression scores over 8 weeks, which remained stable over a 2-month period [143].
It is not clear that these two symptoms were independent however. A small perspec-
tive case series identified benefits in MS patients failing amantadine alone after 2
months of acupuncture sessions [144].

Targeting patient outlook can help individuals remain engaged in long-term exer-
cise and retain enduring benefits in fatigue. Optimistic personalities appear more
likely to experience beneficial outcomes [145]. Threats to self-identity such as
impairment in activities of daily living, loss of employment and/or income, and loss
of control may be the biggest features contributing to nonparticipation in exercise.
Men and women often seek different strategies to maintain goals, men seeking self-
paced activities and women tending more toward group activities. Success was seen
in individuals able to readjust their tasks and goals on a continual basis.

Cognitive behavioral therapy (CBT) [9] improves fatigue among those with
chronic fatigue syndrome and depression [146—149]. Both relaxation training and
CBT helped fatigued MS patients more than healthy controls, bringing fatigue lev-
els closer to those seen in healthy controls [9]. The beneficial effects were sustained
up to a 6-month time frame post intervention with additional benefit seen for depres-
sion, anxiety, and stress.

Electromagnetic techniques have shown small but statistically significant
improvements in fatigue among MS patients exposed to daily weak low-frequency
magnetic pulses for 2 months via a portable watch-sized magnetic pulsing device.
Unfortunately, these benefits were not seen with the use of shorter daily exposure
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Table '11'5 Nonpharmacologic Exercise — aerobic, resistance, isometric
therapies evaluated for MS E .

. nergy conservation
fatigue

Heat avoidance

Cool water immersion

Aquatic therapy

Vestibular rehabilitation
Mindfulness training

Tai chi chuan

Yoga

Biofeedback

Acupuncture

Adaptive devices

Cognitive behavioral therapy
Transcranial magnetic stimulation
Direct transcranial electric stimulation

times [150—152]. Transcranial direct cortical stimulation (tDCS), another technique,
typically consists of a constant 1-2 mA current applied to the scalp and delivered by
sponge electrode with anodal application increasing cortical stimulation and cath-
odal application decreasing cortical stimulation. Direct low-intensity transcranial
electrical stimulation in 15-min intervals daily for five consecutive days showed
benefits for fatigue persisting up to 3 weeks posttreatment in a small placebo-con-
trolled study [153]. A small study of 13 RRMS patients with chronic fatigue found
improvements in fatigue lasting 3 weeks past the final 5-week session with anodal
stimulation to the primary motor cortex [154]. On the hypothesis that the motor
cortex is already hyperexcitable in MS patients, another study applied tDCS to the
entire bilateral somatosensory strip alone and found a 28 % reduction in fatigue
compared to an 8 % reduction in sham stimulation [155]. Patients were given
1.5 mA of stimulation for 15 min a day for 5 days straight during treatment sessions
and assessed with MFIS outcomes. Employing a related strategy, repetitive tran-
scranial magnetic stimulation (TMS) uses high-frequency stimulation on the pri-
mary motor cortex to provide analgesia, continuous trains of theta burst stimulation
to reduce corticospinal excitability, and intermittent theta burst stimulation to
increase corticospinal excitability. TMS has been applied to stroke and epilepsy as
well as multiple sclerosis. Benefits in fatigue and depression are seen for TMS with
motor cortex but not prefrontal cortex stimulation [156] (see Table 11.5).

Medication Therapies

Often prescription medications are tried for fatigue. While amantadine, modafinil,
armodafinil, or aspirin are often prescribed, these therapies are not well supported
in clinical trials. Amantadine was initially used for the treatment of influenza, but
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its dopaminergic and glutaminergic effects were also noted to have activating
benefits [157]. While five separate randomized studies with different outcomes
for fatigue have shown positive results [158—163], all studies had design limita-
tions or analytic problems, which hampered interpretation according to a recent
Cochrane review [158].

Modafinil remains one of the most commonly prescribed treatments for fatigue in
patients with MS [2]. This medication has combined noradrenergic and dopaminer-
gic properties but is not a classic sympathomimetic agent. Improvements in fatigue,
dexterity, and focused attention were seen in a small randomized controlled trial of
modafinil [164]. However, other trial results have been more mixed. One study with
a crossover design showed improvement in the FSS, though this benefit could have
been due to placebo [165]. Another study using a parallel group design found no dif-
ference between placebo- and the actively treated group except for more insomnia
and gastrointestinal side effects for modafinil [166]. The study however used a dose
titration schedule which led fewer patients to reach the optimal dose of 200 mg daily.
Another retrospective case series collected over 5 years found better responses in
fatigue scores in patients reporting excessive daytime sleepiness over 1 month, pos-
sibly denoting a subgroup with greater potential for benefit [167]. Contradictory
results were seen in another recent assessment of 121 MS patients [168]. Overall the
benefits for modafinil remain somewhat unclear when compared to placebo; how-
ever, it appears individual treatment responses occur and empiric trials are justified.

A small placebo-controlled study found no differences in FSS for fatigued MS
patients tried on lisdexamfetamine, though improvements were seen for cognitive
processing speed [169]. Studies for other stimulants such as methylphenidate or
amphetamine are lacking. Nevertheless, this class of stimulants has shown benefit
for fatigue due to other chronic illnesses [170]. One study noted a 9 % increase in
processing speed in MS patients following a single 3 mg dose of rivastigmine,
which may help individuals complaining of cognitive fatigue [171].

Aspirin has also been investigated for possible use in fatigue. A randomized
controlled trial showed benefit, though some argue that these benefits were second-
ary to pain reduction [172]. One potential mechanism for aspirin may be altered
hypothalamic output due to changes in autonomic and neuroendocrine responses. If
MS fatigue is indeed cytokine induced, aspirin and other nonsteroidal anti-
inflammatory medications may reduce proinflammatory cytokine activity such as
those modulated by interferon.

Particular interest has been shown for the aminopyridines, which inhibit potas-
sium channels of exposed axons and thereby improve neuronal conduction. An
extended-release formulation of this compound, dalfampridine, is currently
approved for use in gait impairment in patients with MS. Earlier examinations of
3,4-diaminopyridine and 4-aminopyridine suggested benefits for ambulation,
fatigue, and vision, perhaps more so for the latter agent [173—176]. Studies done
with 4-aminopyridine and dalfampridine show improvements in both short-term
and long-term cognitive and physical fatigue, as well as for walking speed [177,
178]. These effects may be more evident in patients with higher serum levels of the
medication.
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Patients commonly seek nonprescription therapies as well. Two grams daily
of acetyl L-carnitine given for 3 months compared to 200 mg daily amantadine
demonstrated higher efficacy and tolerability for fatigue, though a subsequent
study over 1 month only noted a trend toward improvement [179, 180]. A current
Cochrane review reported the evidence as inconclusive and that new ongoing
studies are eagerly anticipated [181]. A preliminary study of high-dose thiamine
(vitamin B1) found improvements in fatigue despite normal thiamine serum lev-
els [182]. This finding was reported for other disorders as well and likely repre-
sents a nonspecific benefit for fatigue. A small placebo-controlled study of
ginseng also showed improvement in fatigue, though American ginseng extract
has not been found to be beneficial [183]. Ginkgo biloba was also tested in a
limited number of studies with suggestions for improvement in cognitive func-
tion and fatigue [184, 185].

One randomized double-blind placebo-controlled study of alfacalcidol, a syn-
thetic vitamin D analogue, enrolling 158 patients found a 30 % decrease in FIS
scores, with the biggest change seen in cognition [186]. As there were lower num-
bers of relapses in the treatment group, these benefits could be due to reduction in
inflammation.

As previously mentioned, disease-modifying therapies themselves may help
improve fatigue such as with glatiramer acetate. Another disease-modifying therapy,
natalizumab, also appears to demonstrate improvements in fatigue. The ENER-G
study showed benefits in patients with fatigue over the course of 1 year which
remained stable for up to 48 weeks [187]. In the TYNERGY study, patients also had
significant improvements in fatigue measured over the course of 12 months, as well
as in quality of life, sleepiness, depression, and cognition [188]. Both studies were
uncontrolled and these improvements in fatigue may only represent improvement in
overall disease control. Interestingly fatigue was noted rather as a side effect in the
original AFFIRM study with 27 % occurrence vs. 21 % placebo [189] (see
Table 11.6).

Conclusion

Fatigue remains an important yet elusive symptom in the diagnosis and manage-
ment of multiple sclerosis. Fatigue is not only intrinsic to the nature of MS but
also affected by other MS problems, such as depression, sleep disturbance, or
pain. It can respond to pharmacologic and nonpharmacologic intervention.
Research on specific areas of the brain “network”™ points to several pathogenic
mechanisms. Although some treatments have certainly been helpful for MS
patients, more effective interventions are needed. Ongoing studies will be criti-
cal to better define the link between fatigue and MS to negate its deleterious
effects.
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Table 11.6 Pharmacologic therapies investigated for MS fatigue

Prescription
Amantadine
Modafinil
Armodafinil
Rivastigmine
3,4-Diaminopyridine
4-Aminopyridine
Dalfampridine
Disease-modifying therapies
Glatiramer acetate
Natalizumab
Over the counter

Doses examined

100 mg twice daily

200 mg twice daily

250 mg daily

3 mg

25-60 mg daily

0.5-1 mg/kg daily, 8 mg four times daily
10 mg twice daily

20 mg SQ daily
300 mg IV monthly

Aspirin 650 mg twice daily
L-Acetylcarnitine 2,000 mg daily
Thiamine (B1) 600-1,500 mg daily
Ginseng 250 mg twice daily
Ginkgo biloba 240 mg daily
Alfacalcidol 1 mcg daily
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Chapter 12
Psychological and Behavioral Therapies
in Multiple Sclerosis

Peter A. Arnett, Dede Ukueberuwa, and Margaret Cadden

Abstract Depression in multiple sclerosis (MS) is very common, with a lifetime
prevalence of around 50 %, which is much higher than the 8 % reported for the
general population. In this chapter, we explore some of the psychological and
behavioral depression treatments that have been studied in MS. Our review shows
clearly that depression in MS is treatable, via both psychotherapeutic and behav-
ioral interventions. Randomized clinical trials (RCTs) on psychotherapy have gen-
erally revealed very large effect sizes, with the one benchmarking study (one that
examines treatment as it actually occurs in clinical settings) in the literature show-
ing a still large but somewhat smaller effect size than RCTs. Exercise appears to be
a promising potential treatment of depression in MS and has been shown to be cor-
related with lower depression. Additionally, RCTs of exercise have revealed small
to moderate effect sizes on reducing depression. One problem with psychological
and behavioral treatments of depression in MS is the salience of disability and travel
issues that make involvement in such intensive treatment more challenging. Thus,
even though treatments are often effective, patients may avoid them in favor of other
interventions. Telephone-based interventions have been shown to be very effective
in treating depression in MS and could represent a promising approach that circum-
vents such obstacles. Even though current treatments are effective, future research
should explore why nearly half of patients do not respond to available treatments. A
focus on the possibility that co-morbid conditions (e.g., anxiety or personality dis-
orders) could interfere with standard depression treatments, as well as possible
mediators of treatment (e.g., fatigue, disability levels, sleep disturbance), may be
promising avenues for future research.
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Psychological and Behavioral Therapies in MS

Depression is extremely common in MS, with a lifetime prevalence rate of about
50 % [1-3], compared with only about 8 % in the general population. MS depres-
sion is treatable, but available interventions are effective in only about 50 % of
patients [4—6]. Better treatments are needed for those patients who do not respond
to treatment; still, treatments should be offered to all MS patients who present with
clinically significant depression. In this chapter, we will first review some of the
complexities in measuring depression in MS. Then we will review some of the
extant psychological and behavioral therapies for depression in MS, including inter-
ventions that involve treating depression through increasing exercise.

Measuring Depression in MS

Before depression in MS can be treated, it must be accurately assessed. An impor-
tant factor complicating the measurement of depression in MS is the overlap
between neurovegetative symptoms of depression in MS and disease symptoms. For
example, symptoms such as fatigue, sleep disturbance, and sexual dysfunction are
all considered neurovegetative symptoms of depression. However, they are also
prominent MS disease symptoms. When patients report such symptoms, how is it
possible to determine whether they reflect depression or disease symptoms? One
suggested method is through careful interviewing to try and identify the source of
such symptoms. Given the time-consuming nature of such an approach, however,
some investigators have suggested simply omitting neurovegetative symptoms from
consideration to get an accurate measurement of depression in MS [3]. Another sug-
gested approach is to consider neurovegetative depression symptoms as reflecting
depression in MS only when they exceed what is typically reported in nondepressed
MS patients [7].

At present, the most sensitive measures for screening depression in MS do not
include neurovegetative symptoms and take only a few minutes to administer. The
Beck Depression Inventory-Fast Screen (BDI-Fast Screen) [8] consists of only
seven items and has been validated in at least two studies of MS patients [9, 10],
with an optimal cutoff score (>4) that mirrors what is recommended in the BDI-Fast
Screen manual for medical patients more generally. The Hospital Anxiety and
Depression Scale (HADS) [11] has been validated in at least one MS study, and the
depression scale from this measure consists of only eight items; the optimal cutoff



12 Psychological and Behavioral Therapies in Multiple Sclerosis 169

score for screening depression in MS is >8. The HADS is further appealing in that
the other half of the scale measures anxiety, something that is highly co-morbid
with depression in MS, and can complicate treatment if depression is identified and
treatment attempted without proper identification of co-morbid anxiety.

Treating Depression in MS

Because of its high prevalence, impact on quality of life [12], effect on medication
compliance [13], possible impact on cognition [3], and the fact that it is unlikely to
remit without intervention [14], treatment of depression is essential in MS. What
follows is a review of some of the psychological and behavioral therapies that have
been employed in MS.

Psychological and Behavioral Approaches

Mohr and Goodkin [14] conducted a meta-analysis of the depression treatment lit-
erature in MS about 15 years ago and concluded that psychological and behavioral
therapies were at least as effective as medication. In particular, they also found that
approaches that focused on skill building (e.g., improving coping strategies, general
cognitive behavioral therapy (CBT) approaches) were more effective than
approaches primarily focusing on insight. Since their publication, a number of addi-
tional studies have been published supporting and refining their initial review. For
example, one study showed that CBT was more effective than an approach involv-
ing supportive group therapy [5]. Further supporting the CBT approach, Mohr and
colleagues found that even when cognitive behavioral therapy was administered via
telephone, it was effective [15, 16]. These demonstrations were extremely impor-
tant, in that they illustrated that interventions could be effective even when MS
patients, because of their disability or other limitations, were unable to travel to a
site where in-person therapy could occur.

Further supporting the CBT approach to treating depression in MS, Cooper and
colleagues [17] found in a randomized clinical trial (RCT) that a computerized CBT
approach was effective in reducing BDI-II scores in 24 MS patients. One limitation
of this approach, however, was that patients displayed poor adherence to the treat-
ment protocol. However, clearly this is a promising approach with great potential in
need of further research to better understand obstacles to adherence.

Although RCTs are rigorous tests of the efficacy of treatment interventions for
depression, they are limited by the fact that the approaches used within the trial and
the types of patients selected for them may not be representative of what truly hap-
pens in clinical practice. Because of this, benchmarking studies that examine treat-
ment as it actually occurs in clinical settings are conducted. With this in mind,
Askey-Jones and colleagues [18] conducted what appears to be the first benchmark-
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ing study on depression treatment in MS. Their study examined anxiety as well. MS
patients in this study were identified for treatment if their HADS score was greater
than 8, generally consistent with Honarmind and Feinstein’s [11] recommendation,
as noted above. In contrast to typical RCT approaches, patients were not excluded
if they had co-morbid conditions, such as anxiety, if they were using medication, or
if they were in the midst of an MS relapse. However, the authors did exclude those
with significant cognitive problems or other severe disability that would impact
their ability to attend treatment sessions. A CBT approach was used on the 29
patients enrolled in the study, and treatment was provided by MS nurse specialists.
In addition to being used for participant selection, the HADS was used as the pri-
mary outcome variable. Because this study used a different outcome variable
(HADS) than most published RCTs (which most often used the BDI-II), the inves-
tigators compared effect sizes between their study and the existing RCT data. The
study had a 32 % dropout rate, with most non-completers reporting the primary
impediment to continuing the treatment as the distance to the clinic for treatment.

Results of the study revealed significant decreases in both HADS Depression and
Anxiety scale scores. The effect sizes for both were large by conventional standards
(1.02 for depression and 1.18 for anxiety), though generally lower than the larger
effect sizes (1.54-3.42) reported in the five RCTs to which they compared their
data. The authors also highlighted their higher dropout rate compared with the com-
puterized CBT RCT, as well as telephone-based CBT studies. Thus, although
Askey-Jones et al.’s [18] study shows that depression in MS can be treated effec-
tively in routine clinical practice, it does raise important issues involving transporta-
tion to therapy sites that may provide an impediment to treatment for some MS
patients. However, because most of the non-completers in Askey-Jones et al.’s study
cited travel concerns to the treatment site as their primary reason for discontinuing
treatment, one possible solution to this problem might be to conduct a benchmark-
ing study that employs telephone-based CBT.

Sleep problems are much more common in MS than the general population and
are often co-morbid with depression and anxiety [19]. Over 50 % of MS patients
complain of sleep onset problems or early morning awakening, compared with only
about 1015 % of those in the general population. With this in mind, Baron and col-
leagues examined data from a telephone-based CBT study to evaluate whether
changes in depression and anxiety with treatment were associated with improve-
ment in sleep difficulties. Their large group of MS participants (n=127) received
either CBT or supportive emotion-focused therapy. About half of the patients met
criteria for major depression at treatment onset, and this was reduced by almost half
at the treatments’ conclusion. In terms of the relationship of treatment with sleep
problems, patients who continued to report insomnia posttreatment were nearly six
times more likely to meet criteria for major depressive disorder and over three times
more likely to have elevated anxiety scores. Thus, these investigators found that
persisting depression and anxiety were highly associated with continued problems
with insomnia. One caveat is that these authors found that about one-third of their
sample continued to have significant problems with insomnia after treatment even
when they did not meet major depressive disorder criteria or have elevated anxiety.
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They reasoned that these individuals’ problems with sleep may have been more
related to core MS symptoms (e.g., restless legs, difficulty swallowing, upper air-
way weakness) than affective problems.

Behavioral Approaches Involving Physical Activity and Exercise

Exercise has emerged as an effective treatment for depression in the general popula-
tion, with hundreds of published studies exploring this topic. The most recently
published large-scale Cochrane review on this topic concluded that exercise has a
moderate ameliorative effect on depressive symptoms at time of treatment. Albeit
these gains appeared to lessen over time, they continued to exist even at treatment
follow-up [20]. Although this relationship has been less explored in the MS popula-
tion, the existing literature is promising. This section will review the evidence of
exercise as an effective behavioral treatment for depression in MS as revealed
through both cross-sectional work and randomized clinical trials. Additionally,
potential mediators of this relationship will be discussed. The section will conclude
with a brief discussion on the limitations of exercise as a treatment for depression
specific to the MS population.

Cross-Sectional Studies

Several cross-sectional studies examining the relationship between exercise and
depressive symptoms in MS exist. Although these studies differ in methods of mea-
suring exercise and depressive symptoms, they generally all come to the conclusion
that higher levels of exercise are associated with lower depressive symptoms in MS.

One of the earliest studies on this topic was conducted by Stroud and Minehan
[21]. Using the International Physical Activity Questionnaire (IPAQ), the authors
dichotomized MS participants in their study into exercisers and non-exercisers
based on the criteria of them participating in two 30-min bouts of exercise per week.
They found that regular exercisers reported having lower fatigue, lower depressive
symptoms on the Beck Depression Inventory (BDI), and higher quality of life com-
pared to non-exercisers. Ensari and colleagues [22] found that level of exercise, as
measured by the Godin Leisure-Time Exercise Questionnaire (GLTEQ), was one of
the several factors that contributed to depression course in MS. The authors identi-
fied two course types for depression in MS; the first course was marked by low
initial levels of depression that maintained or lowered over time, and the second
course was marked by high initial levels of depression that increased over time.
Participating in physical activity was predictive of the first course type, or, the
course type in which depressive symptoms were generally less severe. Jensen and
colleagues [23] further illuminated exercise as a potential treatment for depression
in MS by examining how age and level of exercise (i.e., moderate versus vigorous)
moderated this relationship. Using items from the 2003 Center for Disease Control
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and Prevention Behavioral Risk Factor Surveillance system (BRFSS) Survey
Questionnaire, the authors measured how many minutes per week individuals in
their study engaged in moderate and vigorous activity. After controlling for age and
disability (EDSS), a moderate level of activity significantly predicted depressive
symptoms, with higher activity indicative of fewer symptoms. The vigorous exercise
findings were more complicated, with time spent in vigorous exercise being associ-
ated with fewer depressive symptoms in middle-aged individuals (45—64 years old)
but not in younger or older individuals.

Thus far, the studies discussed used surveys as their measure of exercise.
However, similar evidence for exercise as a treatment for depression exists when
using more objective exercise measurements. Suh et al. [24] measured physical
activity using accelerometers in a group of individuals early on in their MS course
(5-year disease duration or less); depression was measured with the Hospital
Anxiety and Depression Scale (HADS). These investigators found that higher levels
of physical activity were associated with significantly lower depression levels. Path
analysis revealed that this relationship could be completely explained by disability
level; specifically, the analysis suggested that physical activity led to reduced dis-
ability, which in turn resulted in lower depression. Although literature exists which
supports the idea that physical activity can reduce disability [25], it is also possible
that individuals with low levels of disability are more likely to be physically active
as well as less depressed. The results of this study are provocative, but it is impor-
tant to keep in mind that this study, as well as others discussed, has a correlational
design; therefore, causal relationships cannot be clearly inferred.

Randomized Clinical Trials

Findings such as those reviewed above that show greater levels of physical activity
are associated with fewer depression symptoms have resulted in efforts to research
exercise as a treatment for depression. The goal of a randomized controlled trial
(RCT), in which participants are randomly assigned to a treatment or control
group, is an examination of an intervention for which causal inferences about out-
comes can more clearly be made. Thus far, intervention studies of the therapeutic
benefits of exercise for depression show mixed results [26]. In general they indi-
cate a small positive effect of exercise interventions in reducing depression symp-
toms in MS [22].

Different types of exercise programs have been examined in RCTs. Exercise may
consist of strength and resistance training, such as repetitive training of the arms and
legs with elastic resistance bands. Aerobic exercise may include walking, running,
biking, swimming, or even climbing indoors or outdoors. Practices such as yoga and
tai chi, which are thought to improve muscle relaxation, posture, and balance, have
also been studied for potential therapeutic effects on mood in MS [27]. In a typical
research design, assessments of patients’ physical and emotional functioning are
collected at baseline before administration of the intervention. At the end of the
exercise intervention period, typically 8—12 weeks, outcome measures are then
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administered to patients to assess for changes in depression symptoms. One RCT
evaluated an exercise training program as a treatment for depression symptoms in
addition to physical and cognitive functioning and fatigue in patients with progres-
sive MS [28]. The study involved 8-10 weeks of arm strengthening, rowing, or
cycling, with 2-3 sessions per week, and the specific training program was tailored
to the fitness level of each participant at baseline. Nearly half of participants had
moderate to severe clinical depression scores at baseline, and symptoms decreased
significantly in the groups with arm or bicycle training compared to a waitlist con-
trol group.

Exercise programs can be set up remotely by telephone or through a website,
sometimes known as felerehabilitation. Patients may then engage in the activities at
home or with a local physical therapist, thus expanding the reach of the trial and
reducing barriers to accessibility of the program due to other responsibilities or
limitations of transportation that people with MS may experience [29]. Telephone-
based counseling may consist of motivational interviewing, an evidence-based tech-
nique for counseling patients to change behaviors such as engaging in an exercise
program [30]. Web-based programs use a website to describe exercise activities
through video or text and to offer advice to patients [31]. While a physical therapist
may offer additional in-person guidance for carrying out exercises, a home-based
intervention program may aid in long-term adherence [32]. In one RCT, patients in
a home-based exercise program engaged in aerobic endurance training and were
also provided with elastic bands for resistance training [33].

In a meta-analysis that included all of the 13 randomized controlled trials of
exercise as a treatment for depression in MS, Ensari and colleagues [22] found an
overall reduction in depression symptoms as a result of an exercise routine. This
reduction was seen across studies, regardless of the specific method of exercise that
was prescribed or the demographic or clinical characteristics of the MS samples.
However, the effect of the treatment was small — these studies indicate that the treat-
ment would have a 59 % chance of successfully reducing depression symptoms.
These studies also typically used patients on a waitlist as a control group, and thus
we are not able to make direct comparisons between exercise and other types of
interventions for depression. Overall, the results are promising but indicate that we
need more information to conclude that exercise is a consistently effective treatment
for depression in MS, and additional trials of the therapeutic benefits of exercise in
MS should include depression as a measure of outcome.

Mediators and Confounds

While the primary goal of these research studies reviewed in this section has been
to examine the relationship between exercise and depression, changes in depression
symptoms could be an indirect outcome of other effects of exercise. We are begin-
ning to understand some factors that influence how exercise interventions could
lead to changes in depression. Among adults with major depressive disorder, greater
frequency and longer duration of physical activity led to increased positive affect
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[34, 35]. Kratz, Ehde, and Bombardier [36] examined affective components of
depression in people with MS within a randomized controlled trial and found that
increases in positive affect and not decreases in negative affect mediated the effects
of a physical activity intervention on reduced symptoms of depression. In this study,
one-third of patients showed at least 50 % reduction in symptoms. Statistical media-
tion models indicated that increased physical activity leads to increased positive
affect, but physical activity was not significantly related to changes in negative
affect. Assignment to an intervention group — telephone-based motivational inter-
viewing versus a waitlist control — had a direct effect on changes in both positive
and negative affects, regardless of changes in physical activity. These results indi-
cate that a counseling intervention had a general benefit for patients’ affect and that
physical activity could specifically improve depression symptoms in patients with
MS by increasing positive affect. The authors reasoned that physical activity
becomes a rewarding behavior and is associated with increased positive affect.
Additional research suggests that changes in physical disability and perceived stress
levels during an exercise intervention could be mediators of changes in depression
symptoms [37].

In addition to these possible therapeutic mechanisms, other factors may be fur-
ther examined as potential confounds in understanding the relationship between
exercise interventions and changes in depression. The symptoms of fatigue and
depression overlap, and fatigue is a common problem for people with MS [38]. One
study, which was not an RCT, found that change in fatigue was a mediator between
exercise training and change in depressive symptoms [39]. Specifically, exercise
resulted in reduced fatigue, which in turn predicted lower depression. Future trials
should include measures of fatigue and examine pathways leading from physical
activity to depression. An additional confounding factor in these studies could be
the benefits of social interaction between researchers or physical therapists and
patients in the treatment group. In the cross-sectional assessment by Suh et al. [37],
physical activity and social support each had independent relationships to depres-
sion. This suggests that patients in the treatment group are likely to experience a
reduction of depression compared to a waitlist control group, regardless of the spe-
cific features of the treatment, such as an exercise program. These results also sug-
gest that increasing social support could be an additional target of future depression
treatment studies in people with MS, in addition to separately examining the bene-
fits of engaging in exercise.

Limitations

Although exercise has been found to be an effective treatment for depression in the
general population, it is important to consider the limitations that having MS may
pose to successfully exercising. First and foremost, individuals with MS may face
barriers to exercising such as physical impairments that limit their ability to partici-
pate in certain activities (such as walking if ambulation is poor). Additionally, indi-
viduals with MS may face physical barriers such as a lack of transportation to
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appropriate exercise facilities or a lack of accessibility to these facilities (i.e., not
available in their area or not handicap accessible). According to one recent study,
individuals with MS reported fatigue, impairment, and a lack of time as the three
biggest barriers to exercising [40]. This same study found that the more perceived
barriers to exercise individuals reported, the higher their self-reported depressive
symptoms and the lower their self-reported perceived health. Therefore, special
attention should be given when designing exercise regimens for individuals with
MS that account for their disability, as well as physical and emotional barriers they
may face. Asano et al. [40] suggested creating exercise regimens that are short in
duration in order to address perceived barriers such as fatigue and lack of time.
Morrison and Stuifbergen [41] found results which indicated that increasing physi-
cal and social expectations of exercise outcomes may increase the likelihood of
exercise engagement in MS as well.

Summary and Conclusions

Depression is very common in MS, with lifetime prevalence rates around 50 %
compared with 8 % in the general population. Because of these high prevalence
rates, there has been an intense focus on identifying effective treatments for depres-
sion in MS. The results of this review show that depression in MS is treatable, via
both psychotherapeutic and behavioral interventions. The effect sizes for most psy-
chotherapy RCTs are very large; the one benchmarking study in the literature also
reported large effect sizes, albeit somewhat smaller than the RCTs. Studies involv-
ing exercise show that exercise is a promising potential treatment of depression in
MS. Exercise has been shown to be correlated with lower depression in MS; further-
more, RCTs involving exercise have revealed small to moderate effects of exercise
on depression, with at least one study showing that the effect may be through
increasing positive affect rather than reducing negative affect per se.

One problem with treating depression in MS is that patients have far more
impediments to treatment, especially surrounding getting to treatment sites, than
typical non-MS individuals seeking treatment. Thus, although existing psychologi-
cal and behavioral treatments are often effective, patients may not seek out treat-
ment because they are unable to get to treatment. One way of circumventing this
that has been explored in the literature is by using treatment delivery systems that
occur via telephone or through web-based strategies. Telephone-based CBT appears
to be very effective in treating depression in MS, so it could be a viable way of pro-
viding patients with treatment when travel/disability issues are paramount.

A concern raised by psychological and behavioral treatment studies conducted
thus far is that, although effect sizes on reducing depression are often large, around
half of patients treated do not respond to treatment. Given the costs of depression to
the well-being of patients and their families, more research is necessary that attempts
to understand why some patients do not respond to treatment. It may be that co-
morbid conditions (e.g., anxiety or personality disorders), when not accurately
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identified and then treated, interfere with standard depression treatments. It may
also be that more attention needs to be paid to possible mediators of treatment (e.g.,
fatigue, disability levels, sleep disturbance) so that they can be addressed, as well as
more direct depression symptoms.
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Chapter 13
Introduction to Social Cognition

Cécile Dulau

Abstract Social cognition (SC) encompasses the cognitive processes that underlie
human relationships. Understanding others’ belief, thoughts, intentions, and emo-
tions allows adapting its own behavior. It has been separated in various domains
such as theory of mind (ToM), empathy, emotion processing, social knowledge, and
social perception. There is overlapping among those terms. Neural basis concerns
essentially the prefrontal cortex, amygdala, temporal poles, and temporoparietal
junction. Many ways to assess SC, essentially ToM tasks and facial emotion recog-
nition tasks, have been studied in neurological and psychiatric disorders. The rela-
tionship between neurocognition and SC remains discussed, but many arguments
suggest a link, especially with executive functions and episodic memory for ToM
and attention for facial emotion recognition. Neuropsychological and pharmaco-
logical management of SC, mostly studied in traumatic brain injury or in schizo-
phrenia, is at the very beginning.

Keywords Social cognition * Theory of mind * Mentalizing * Empathy ¢ Emotion
processing * Emotion ¢ Prefrontal cortex * Amygdala

Abbreviations

FFA  Fusiform face area

fSTS  Facial part of the superior temporal sulcus
MS Multiple sclerosis

SC Social cognition

ToM  Theory of mind

C. Dulau, M.D. (<)
Centre Hospitalier Universitaire Pellegrin, Bordeaux, France

Department of Neurology, Université de Bordeaux, Bordeaux 33076, France
e-mail: cecile.dulau@chu-bordeaux.fr

© Springer International Publishing Switzerland 2015 181
B. Brochet (ed.), Neuropsychiatric Symptoms of Inflammatory Demyelinating

Diseases, Neuropsychiatric Symptoms of Neurological Disease,

DOI 10.1007/978-3-319-18464-7_13


mailto:cecile.dulau@chu-bordeaux.fr

182 C. Dulau
Definition

Social cognition (SC) is described as the cognitive processes underlying personal
relationships [1]. It is the capacity to recognize and interpret interpersonal cues that
guide social behavior [2]. In some models, in particular in traumatic brain injury [3],
SC encompasses “hot” processes, that is, emotional perception and empathy, and
“cold” processes, which are the ability to infer the beliefs, feelings, and intentions
of others (theory of mind, ToM) to understand their point of view (cognitive empa-
thy) and what they mean when they communicate (pragmatic inference) [2]. A
consensus-building meeting on SC in schizophrenia was held at the National
Institute of Mental Health in March 2006. They reviewed recent publication research
about SC in schizophrenia. SC would fit into the following five areas [4]: ToM,
social perception, social knowledge, attribution bias, and emotional processing.
ToM and emotional processing will be further developed. Tests about social percep-
tion assess one’s ability to identify social roles, societal rules, and social context [4].
Social knowledge refers to awareness of the roles, rules, and goals that characterize
social situations and guide social interactions. Unlike mental state attribution, attri-
bution bias reflects how people typically infer the causes of particular positive and
negative events. There is considerable overlap between the terms. For example,
identifying emotions is clearly a component of emotional processing but is some-
times considered to be an aspect of ToM. Likewise, social knowledge overlaps with
social perception [4].

Emotional Processing

Emotional processing refers broadly to perceiving and using emotions [4]. One
influential model of emotional processing defines emotional intelligence as a set of
four components, including identifying emotions, facilitating emotions, under-
standing emotions, and managing emotions [4].

Facial Emotion Recognition

Faces convey a wealth of social signals [5]. Recognizing emotions from facial
expressions is essential for perceiving the intentions and dispositions of others. This
can be considered a key skill for the understanding of relevant social information in
everyday life [6]. Emotional facial recognition tends to change the observer’s
behavior (e.g., withdrawal when faced with an angry expression) [7]. As a conse-
quence, adequate social interaction requires accurate recognition of the emotional
facial expression of other individuals [8].

Primary emotions, as happiness, surprise, fear, anger, disgust, and sadness, need
a primary emotional treatment, and complex emotions (like “preoccupied,” “joker,”
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etc.) involve mental state attribution [9]. Face perception is a complex task that
involves the concerted action of different functional components [5]. It requires
neural systems that connect such perception to motivation, emotion, and adaptive
behavior [10].

Functional imaging studies allow a better understanding of neural basis of emo-
tional facial recognition. The key brain structures that participate in the recognition
of basic emotions are the occipitotemporal cortices, amygdala, prefrontal cortex,
basal ganglia, and right parietal cortices [11]. After activating early visual areas,
facial stimuli are selectively processed in a region of the fusiform gyrus, in the fusi-
form face area (FFA), and in the facial part of the superior temporal sulcus (fSTS)
[5]. Generally, distinction is made between the FFA, which treats facial identity, and
the fSTS which codes the changeable aspects of the face, like lip speech, gaze fixa-
tions, and emotional facial expressions [12]. The ventrolateral prefrontal cortex has
been described to be important for the processing of facial expression tasks, and the
anterior cingulate cortex generates the appropriate “motivational state” [13]. The
amygdala plays an essential role in processing the emotional part of facial expres-
sions. It is involved in extracting emotional stimuli from emotional external cues
[14]. Associated with the amygdala, the orbitofrontal cortex is involved in the regu-
lation of control to the social stimuli (via connections to motor structures, hypo-
thalamus, and brainstem nuclei) [8]. The anterior insula is involved in creating a
somatosensory feeling of the emotion, like the mirror-neuron system applied to
emotions [15]. In addition to the insula, there is good evidence that recognition of
facial emotions (like disgust) requires the integrity of the basal ganglia and parietal
cortex (integrity of the somatosensory-related system). All these structures are
interconnected and engaged in multiple processes [8].

Affective Prosody Recognition

Emotion-specific impairments are often not only restricted to the recognition of
facial emotions; vocal expressions are generally also affected [5]. Affective prosody
refers to the communication of emotion by variation in tone of voice and other
acoustic parameters. Much of the research conducted to date has examined the rela-
tive contributions of the left and right hemispheres to the expression and compre-
hension of affective prosody [16]. Deficits in affective prosody recognition may
make misunderstandings and poor communication more likely [17].

Emotional Awareness and Alexithymia

Lane and Schwartz [18] have divided emotional awareness into five separate levels
of increasing emotional awareness, from no emotional awareness to blended emo-
tional awareness. This model was created to provide an organizing framework for
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understanding individual differences in the experience and expression of emotion.
It can be assessed by the Levels of Emotional Awareness Scale (LEAS) that exposes
interpersonal situations and elicits descriptions of the emotional responses of self
and others [19].

Alexithymia will be developed in Chap. 14.

Theory of Mind and Empathy

Premack and Woodruff have firstly described ToM in 1978 [20]. ToM is acquired in
normal development around the age of 5 [21]. ToM refers both to cognitive processing
“cognitive ToM” and to affective processing “affective ToM” [22]. “Cognitive ToM”
refers to the ability of making inferences about mental states (intentions, dispositions,
and beliefs) of other people [23]. “Affective ToM” is the ability to make affective
inferences about what another person is thinking or feeling and requires empathy [22].
ToM is also called mental state attribution, mentalizing [4], or mind reading. Mind
reading allows a person to explain and predict people’s behavior on the basis of their
mind and to recognize that another person’s knowledge is different from our own [21].
Mind reading is possible by decoding nonverbal cues such as facial expression, eye
gaze and body gestures, and complex abstract reasoning about verbal information
enable mind reading [24]. As a metacognitive processing, ToM regroups mental rep-
resentations that fit into each other, like nesting dolls [25]. Two levels of mentalization
are described. The first order consists of mental representation of another’s perspective.
The second order consists of mental representation of another’s mental representation of
another’s perspective [26] (see Table 13.1: first- and second-order false belief tasks).

Empathy is strongly related to ToM skills, because it describes the ability to have
insight into emotional stages and feelings of others [39]. The basic level of empathy
is characterized by emotion recognition, understanding the other person’s feeling.
The second level of empathy implies emotional state reasoning, which allows the
empathizer to understand the other person’s feeling and to predict the consequences
of those feelings. That requires more cognitive effort than the basic level of empa-
thy. This second level of empathy can be associated with “affective ToM” because
it implies emotional state reasoning which enables the empathizers to understand
others’ feelings and predict their consequences [22].

Neural Basis of Theory of Mind and Empathy
What About Mirror Neurons?

Our ability to perceive the goals and intentions of others from nonverbal cues is
often ascribed to mirror neurons. These neurons become active when animals
observe an action as well as when they execute the same action [15]. In humans, a
more extensive mirror system has been identified in the premotor cortex (Brodmann
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Table 13.1 Examples of social cognition assessment from tests used in social cognition in MS

studies [9, 24, 27-37]

Social cognition
domain

Facial emotion
recognition

Affective prosody

Cognitive ToM

Affective ToM/
empathy

Both cognitive
and affective
ToM

Test

Benton Facial
Recognition Test
(BFRT) [28]
Ekman and Friesen
(1976) [29]

Face test Baron-
Cohen [30]
Florida Affect
Battery (FAB) [31]

Aprosodia battery
(32]

Reading the Mind
in the Eyes Test [9]

First- and
second-order false
belief tasks [33]

Happé’s strange
stories [34]

Empathy
Quotient [35]
Hogan Empathy
Scale (HES) [36]
Movie for the
Assessment of
Social Cognition
(MASC) [37]
Faux Pas Test [24]

Brief description

A measure of facial discrimination of non-
emotional stimuli

110 faces representing standardized poses of
fundamental human emotions

20 faces of the same actress who portrayed primary
and complex mental states

Faces of women with primary emotions (happiness,
sadness, anger, fear, or neutral), non-emotional
facial identity task, facial emotion naming, facial
emotion selection task, facial emotion matching
Prosodic comprehension and prosodic
discrimination of 12 randomized sentences with
different intonations

Recognition of emotional state in 38 photos of sets
of eyes with a forced choice between four
descriptions.

ToM task because it makes reference to global

mental states (“joking,” “preoccupied”)

Understanding the perspective of another

The first-order false belief task tests subject’s
ability to infer that someone can have a mistaken
belief that is different from their own true belief
The second-order false belief tasks tests the ability
to understand what someone else thinks about what
another person thinks

Strange stories-mental require an appreciation of a
character’s mental states (desires, thoughts)
Strange stories-physical involving making a
physical inference

Assessing both affective ToM and emotional
reactivity (self-administered questionnaire)
Assessing interpersonal empathy (self-administered
questionnaire)

Short film with several questions referring to the
actors’ mental states

Detecting social faux pas. Cognitive ToM because
of decoding something said socially inappropriate
and affective ToM because of decoding something
said that might hurt

(continued)
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Table 13.1 (continued)

Social cognition

domain Test Brief description
Decision-making | Gambling Simulating real-life decisions in terms of
task [27] uncertainty, reward, and punishment. In this task,

subjects have to make a long series of decisions,
picking cards from four decks that are either
advantageous or disadvantageous. Over a hundred
card selections, healthy subjects typically learn to
avoid disadvantageous decks. This behavioral
process requires not only an adequate cognitive
analysis of the situation but also an effective
emotional regulation, because the subject must be
able to avoid immediate reward to ensure a final
favorable issue [38]

area 44) and parietal regions (anterior intraparietal sulcus) [23]. Some studies sug-
gest a brain’s mirror system also for emotions [15]. The brain’s mirror system would
be a first step for mentalizing [39].

Brain Regions Implicated in Theory of Mind and Empathy

Neural basis of ToM abilities has been widely investigated using advanced neuroim-
aging methods in healthy subjects and in clinical conditions showing social cogni-
tive impairments, such as autism spectrum disorder and schizophrenia [40, 41].

Cumulative evidence from morphological and functional MRI studies suggests
that neuronal processes of ToM and empathy recruit a widespread cerebral network
between the ventromedial prefrontal cortex, frontotemporal cortex, and temporopa-
rietal junction [39]. The medial prefrontal cortex has been hypothesized to play a
critical role in cognitive ToM or mentalizing [1, 42].

Affective ToM or empathic responding requires the additional recruitment of the
networks involved in emotional processing, such as the anterior cingulated cortex,
limbic areas, and somatosensory and anterior insular cortices [43]. The right orbito-
frontal cortex and inferior frontal cortex are hypothesized to be selectively impor-
tant for emotional contagion [42].

Finally, ToM is dependent on the integrity of the dopaminergic and serotoniner-
gic systems which are primarily engaged in the maintenance and application of
represented mental states [44].

Decision-Making

Some consider that decision-making is a part of SC because altered decision-making
is a known cause of functional impairment in the social environment. It is one of the
constant challenges in daily life [45]. According to Damasio’s somatic marker
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hypothesis [46], decision-making is primarily dependent on emotional reactivity
induced by a particular event in the environment [38]. Somatic markers may play a
role of incitement or constraining to decision-making. They are acquired during
education in childhood. Prefrontal structures could be a link between decision-
making and emotional statements. Decision-making capacity can be measured
using the gambling tasks which simulate real-life decisions in terms of uncertainty,
reward, and punishment [27] (see Table 13.1).

Social Cognition Impairment Repercussion

SC impairment involves repercussions in daily life functioning, interpersonal func-
tioning with family and friends, and vocational achievement. Social cognitive abili-
ties enable subjects to interact effectively with their social environment. Deficits in
SC could lead to social misperceptions, resulting in inappropriate interpersonal
reactions or social withdrawal [4].

Social Cognition in Psychiatric Illness as a Trait Component

How to understand SC? By understanding its primary impairment in several psy-
chiatric illness [47], especially autism spectrum disorder, schizophrenia, or social
communication disorder. In these pathologies, SC is the core problem [48].
DSM-1V [49] defines pervasive developmental disorders (PDDs) as an impaired
development of reciprocal social interaction associated with impairments in either
verbal or nonverbal communication skills. PDD includes Asperger’s syndrome.
DSM-V proposed to delete the term PDD and recommended a new diagnostic
category: autism spectrum disorder. Social impairments in DSM-V for autism
spectrum disorder must meet the criteria “persistent deficits in social communica-
tion and social interaction across contexts (...) manifesting by all 3 of the follow-
ing: deficits in social-emotional reciprocity, deficits in nonverbal communicative
behaviors used for social interaction and deficits in developing and maintaining
relationships.” DSM-V includes a new category: social communication disorder.
It is defined by persistent difficulties in the social use of verbal and nonverbal
communication. These deficits must result in functional limitations in effective
communication, social participation, social relationships, academic achievement,
or occupational performance [50].

In schizophrenia domain, SC associated with neurocognition has a potential
role as putative endophenotype marker [51, 52] and predictor of functional out-
come [53, 54].

Depression is associated with deficits in emotional expression recognition [55,
56] which may lead to inappropriate reaction to others’ emotions thereby interfering
with successful social interaction.
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Social Cognition in Neurological Disorders

In neurological disorders, SC has been mostly investigated in traumatic brain injury
[3]. Executive functions and SC impairments are common consequences of trau-
matic brain injury that are linked with poor functional outcome [57]. The notable
case is Phineas Gage described by Harlow [58], a railway worker who survived an
anterior skull-penetrating injury resulting in profound behavioral changes. Recent
research demonstrated that he did not have a focal brain injury but a widespread
damage in white matter pathways, showing the importance of fiber tract integrity in
SC impairment [59].

SC seems to be impaired in both focal and diffuse brain lesions [42]. With the
knowledge of the neural networks that underlie SC, Ibanez and Manes proposed the
social context network model (SCNM), a fronto-insular-temporal network respon-
sible for processing social contextual effects [60]. Assuming this, SC would be
impaired in diseases in which the “SCNM” is disrupted. Indeed, the ability to rec-
ognize emotional facial expressions, ToM, and empathy can be impaired in several
neurological disorders. SC might be impaired in traumatic brain injury [3], acquired
brain lesions involving the VLPFC or amygdala [42, 61, 62], Parkinson’s disease
[63] Huntington’s disease [64], behavioral variant of the frontotemporal dementia
[60, 65] Alzheimer’s disease [65], and chronic temporal epilepsy [66, 67].

SC and multiple sclerosis will be detailed in Chap. 15.

Distinctiveness of Social Cognition
and Neurocognitive Factors

Distinctiveness of SC and neurocognitive factors remains a controversial subject.
In a recent review of 20 studies of SC in schizophrenia [51], SC appears to be a
separate cognitive domain, but there is a lack of studies of factor structure in large
samples of patients. SC might be independent or dissociable from general intel-
ligence [68]. In autism spectrum disorder such as Asperger’s syndrome, intelli-
gence efficiency appears to be normal, but ToM is impaired [9]. On the contrary,
in Williams syndrome, where social abilities are preserved, general intelligence is
impaired [11].

SC guides both automatic and volitional behaviors, being composed of a variety
of cognitive, emotional, and motivational processes that modulate behavioral
responses. Memory, decision-making, attention, motivation, and emotion are all
prominently recruited when socially relevant stimuli elicit behavior [69].

SC supposes perception and other cognitive functions as language (especially
access to the verbal lexicon), visuospatial exploration, memory, and executive func-
tion [70]. SC often involves a deep level of abstraction, inference, and counterfac-
tual thinking recruiting executive functions [47]. Assuming this, overlapping
between SC network and cognitive processing suggests a cognitive treatment of SC
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[1], especially those involved in the cognitive elaboration of stimuli, such as the
temporoparietal junctions and the medial prefrontal cortex [71]. Autobiographical
memory and mentalizing processing share a large part of their neural basis [1].
Attentional control may be necessary to distinguish specific features of different
facial expressions [72]. It has been suggested that appreciating another’s mental
state often requires inhibition of one’s own perspective [73]. Other studies tend to
demonstrate the role of executive functions in ToM, especially in a context of a dual
task [25, 73]. A review about ToM and executive functions [74] suggests that both
appear tightly associated, but no elementary executive process could be specifically
associated with ToM performances. Moreover, developmental studies suggest a
functional dependency between the development of executive functions and social
interaction [75]. In a similar way, ToM acquirement might be associated with epi-
sodic memory development [76].

How to Assess Social Cognition

SC is a multidimensional construct that can be assessed by various methodologies.
The available tools evaluate mainly ToM and facial emotion recognition and were
first studied in autism spectrum disorder [77] or schizophrenia studies [52]. A
French team attempted to develop a protocol for SC assessment in adults encom-
passing the two aspects of SC, “cognitive” and “affective” SC. It regroups tests
assessing recognition of facial emotions, ToM, emotional fluency, emotional aware-
ness, and alexithymia [78]. Examples of non-exhaustive SC domains with their tests
available in the English language and their description are presented in Table 13.1.
For greater clarity and simplification, only SC tests used in the domain of multiple
sclerosis are presented.

Rehabilitation of Social Cognitive Impairment
Neuropsychological Rehabilitation

Psychosocial rehabilitation is not a clear and validated approach. Most of this work
has been conducted in the context of autism spectrum disorder, schizophrenia, and
traumatic brain injury. An important issue is whether a specific training in emotion
perception can enhance residual function in emotion recognition networks or
develop other, perhaps more conscious strategies to be applied to this problem [57].

Rehabilitation of SC impairments is often associated with rehabilitation of exec-
utive functions and working memory. Two main approaches to improving SC have
been explored: retraining social cue perception and social skills training [57].
Retraining social cue perception consists of training in game-like tasks about static
visual, dynamic auditory-visual, and complex social emotions. Social skills training
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consists of role-play in different themes such as agreeing, disagreeing, and listening
[79]. Basic perceptual decoding of emotional cues and social skills training can
respond to training [80], but the generalization of this gain to everyday situation and
functional outcome needs more well-designed and powered studies. Social support
therapy and music therapy seemed to have some success to improve empathy in a
small randomized trial [81].

Pharmacological Treatments

In schizophrenia, antipsychotic drugs seem not to have effects on CS [82], espe-
cially on facial emotion recognition [83]. They have various effects on ToM tasks
[84]. Recent works may have found a beneficial effect of oxytocin in SC impairment
in particular in autism spectrum disorder [85], in frontotemporal dementia [86], in
schizophrenia [87], and in patients with amygdala lesions [88].

Perspectives

More studies are necessary to investigate the potential beneficial effect of phar-
maceutical treatments on SC. Focused neuromodulatory treatments, such as tran-
scranial magnetic stimulation or transcranial direct current stimulation, may be
useful, with the knowledge of the neural networks that underlie affective per-
spective-taking [42].
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Chapter 14
Psychopathology of Alexithymia
and Multiple Sclerosis

Khadija Chahraoui, Emmanuelle Dieu, and Thibault Moreau

Abstract The notion of alexithymia was introduced by Sifneos (Psychother
Psychosom 22:255-62, 1973) to define a set of affective and cognitive characteris-
tics observed in patients with psychosomatic diseases. Alexithymia appears to be a
multidimensional and transnosographic concept ranging from normal to pathologi-
cal, and it is important to regard alexithymia as a disorder of emotional regulation,
which can be found in different populations and not only in somatic diseases.

We present here the many theories of alexithymia (cognitive, neuropsychologi-
cal, cultural, psychological (attachment theory), and psychoanalytical conceptions)
and some evaluation tools to assess alexithymia (quantitative methods: TAS, BIQ)
or qualitative methods (Rorschach, analysis of discourse). Alexithymia has been
frequently observed in subjects with MS, reflecting a form of emotional disturbance
related to the traumatic aspects of the disease. But it may also constitute a form of
defense by the freezing or the denial of emotions, which allows patients to adapt
psychologically to the situation by reducing distress. It is necessary to take these
problems of emotional regulation into account and above all to understand what
meaning the patient gives to these difficulties.
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The Concept of Alexithymia

Definition of the Notion of Alexithymia

The notion of alexithymia is a neologism that means “the absence of words to
express ones emotions.” This psychological term was introduced by Sifneos [1]
to define a set of affective and cognitive characteristics observed in patients with
psychosomatic diseases. Alexithymia was characterized according to several
dimensions in these patients: firstly, the difficulty in identifying and describing
feelings to others; secondly, restricted imaginative processes; thirdly, a propen-
sity to act in order to avoid resolving conflicts; and fourthly, a detailed descrip-
tion of facts, events, and physical symptoms [2, 3]. For Sifneos [1], alexithymic
subjects tend to use acts to resolve conflicts. They show a pronounced difficulty
to recognize and describe their own sentiments and to distinguish between
emotional states and physical sensations. He considered alexithymia an inabil-
ity to associate visual images, fantasies, and thoughts with specific emotional
state [4].

Following on from these early works, the concept of alexithymia developed con-
siderably in most western countries, and the hypothesis of a relationship between
impaired expression of emotion and the onset of psychosomatic disorders was
shared by a large number of clinicians.

More recent research has shown that alexithymia was not specific to somatic
disorders but could also occur in other diseases. It was subsequently observed also
among patients with a variety of psychiatric disorders that involved disturbances in
emotional regulation. Alexithymia was thus found to be a mode of psychological
functioning in various disorders like addiction [5], eating disorders [6, 7], and post-
traumatic stress [8] and in the population at large [9]. Alexithymia has thus progres-
sively become a personality trait that constitutes a factor of vulnerability in a certain
number of psychiatric or somatic diseases [10].

Studies have also focused on two types of alexithymia [11-14]; one seems to
be primary and dispositional; it seems to condition an inappropriate reaction to
stress and could thus increase the probability of psychosomatic functioning
modes occurring [1]. The other seems to be secondary and could be perceived
rather as a consequence of stress and thus be considered a form of reaction that
inhibits adaptation to situations of stress. In this version, alexithymia is not only
a factor of vulnerability but also a defense strategy to cope with unpleasant emo-
tions [11].
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Alexithymia and Emotion

Alexithymia: A Disorder of Emotional Regulation

Alexithymia appears to be a multidimensional and transnosographic concept ranging
from normal to pathological [10]. It is important to regard alexithymia above all as a
disorder of emotional regulation, which can be found in different populations and not
only in somatic diseases. Emotions play a central role in an individual’s psychic
equilibrium and in the development and organization of psychic functioning.

Emotion involves several levels of reality [15]: (1) neurophysiological processes
(neuroendocrine activation and autonomous nervous system), (2) motor or expres-
sion behavior processes (facial expressions, changes in posture or tone of voice), and
(3) cognition-experience and interpersonal processes (subjective conscience of emo-
tional states that motivate the subject and the verbal expression of this conscience).

Psychologists have analyzed this third dimension in particular, and many studies
have shown that emotion has an impact at different levels, in attention and percep-
tion processes, in decision-making, and in the interpersonal relationships [15, 16].
Emotion is no longer regarded as uniquely negative but also as an adaptation pro-
cess that plays a major role in adaptation and the regulation of interpersonal
relationships.

Alexithymia, Emotion, and Cognitive Theories

The cognitive theories of alexithymia are generally based on the postulate that emo-
tions are determined by cognitive phenomena, which implies that the absence of the
individual representation of emotions leads to suppression of their expression.

Several authors insist more specifically on the links between alexithymia and
impaired emotional conscience [17, 18]. This includes several levels and stages of
development and corresponds to the ability to represent emotional experience and
to the verbal representations used to express it. Alexithymia could be situated at the
initial stage of affective development, at which emotions have an essentially somatic
expression (sensorimotor stage) [17, 19].

Neuropsychological Data of Alexithymia

According to neuropsychological data, alexithymia could be understood as a func-
tionally or structurally impaired connection between the cerebral hemispheres.
Alexithymia could thus be related to the impossibility to transfer information
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between the left hemisphere (analytical) and the right hemisphere (emotional), but
also to functional limitations of the right hemisphere [20]. One of the first studies on
this hypothesis [21] showed that patients who had undergone section of the corpus
callosum and the anterior commissure in a context of refractory epilepsy found it
difficult to name the sentiments and emotions felt in painful situations and devel-
oped a mode of discourse that focused on facts and concrete situations. Many sub-
sequent studies showed that alexithymia could be due to the impaired transmission
of emotional information, notably interoceptive information, to the anterior cingu-
late cortex [17]. Moreover, the results of Berthoz et al. [17] are coherent with
Sifneos’ hypothesis that the connection between the limbic system and the neocor-
tex was impaired and, as shown by MRI, that the limbic and paralimbic regions
seem to play arole in the emotional response [17]. Today, most of these studies have
been combined with cognitive approaches because the definition of alexithymia
cannot be reduced to the specificity of biological mechanisms and the associated
phenomena. In order to understand the alexithymic response, it is necessary to
include the notion of perception and the representation of emotion and thus cogni-
tive aspects [17, 18].

Emotional Regulation and Attachment Theory

Attachment theory [22] particularly insists on the role of interpersonal relation-
ships in emotional regulation. Attachment could also regulate emotions in rela-
tionships [23-25] by exercising an adaptive role. People may adopt different
strategies for emotional regulation depending on their attachment profile (secure,
anxious—preoccupied, dismissive—avoidant, fearful-avoidant) [23, 26]. Secure
attachment could thus represent an internal resource for individuals that would
allow them to evaluate certain stressful experiences as positive and to better
adjust, whereas insecure attachment may lead to far less effective adjustment
strategies. Several studies have reported an association between insecure attach-
ment and alexithymia [27].

The style of attachment is a major individual variable as it interacts with the
emotional regulation, adjustment strategies, and the search for social support [28].
Secure subjects manage to cope with and to recognize their attachment needs in a
supple and coherent manner and thus to regulate their emotions. Preoccupied sub-
jects tend to avoid their emotions and to bypass their attachment needs to reduce
conflict with figures of attachment and their emotional distress [26]; anxious-
avoidant insecure subjects are invaded by their memories and their emotions with
regard to attachment; they overactivate their attachment system [29] to try to find
secure attachment. This creates excessive focalization on attachment and increases
emotional distress.
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Cultural Conceptions

The expression of emotions is not only the product of personality or of a biological
dysfunction, but it is also the product of a person interacting with another one in a
given context. In this sense, it is also a cultural manifestation since culture defines
ways to behave and of ways to feel depending on the values proposed in a given
society. It is not possible to assess emotions without referring to the way in which
the subject was shaped in a given culture, depending on his/her education and expe-
riences in his/her peer group [30].

Certain currents believe that emotions are universal. Izard, for example, described
several basic emotions (joy, sadness, surprise, disgust, anger, culpability, fear,
timidity, mistrust, interest, attention). These emotions were invariable and had a
biological foundation. Culture only affected the way in which these emotions could
be coded [31]. In contrast, the American culturalist current regard emotions as spe-
cific to a given culture and closely tied to specific aspects of upbringing in each
society. The work of Margaret Mead [32] showed, for example, how children in
Samoa developed insensitivity and affective distancing associated with the methods
of upbringing. These studies were nonetheless severely criticized, and the universal
approach to emotions was predominant with the idea that what differentiated emo-
tions from one culture to another was more due to differences in modes of coding
[30]. Depending on the context, the culture, and the individual, emotions may be
expressed differently in the language, the words, and the metaphors. The expression
of emotions is dependent on education and upbringing and can be encouraged to
varying degrees depending on the closeness of ties, the period, and the place.
Emotions can be strongly codified and structured, for example, during funeral cer-
emonies in certain societies with the interdiction of weeping, for instance, or with
the weeping being provided by professional weepers [33].

In our clinical observations of alexithymic subjects, we often found a family
upbringing marked by the prohibition of emotional expression and the denial of
emotions in situations of conflict.

It is without doubt just as important to regard the medical environment as a spe-
cific sociocultural context in which the expression of emotions may have a particu-
lar meaning; for example, the difficulty of patients to express their emotions may
also be considered a way to protect their psychic intimacy when their body is naked
and exposed to the medical world.

Psychoanalytical Conceptions

Alexithymia is a notion close to the operative thought concept developed in the field of
psychoanalysis [34] which refers to the inability to mentalize conflicts with a risk of
shifting these to the somatic level. According to Corcos et al. [35], alexithymia can be
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considered a component of operative thought in that it shows an inability to gain access
to one’s inner world and a cognitive style characterized by fact-focused thinking.

According to psychoanalysts, alexithymia is related to early affective develop-
ment disorders and in particular to affective deficits in relationships with an absent
and non-interiorized object of love. These absences and early affective deficits ham-
per the development and the construction of the self with a profound affective dis-
investment of the maternal object [35]. For psychoanalysts [13], the mother (or the
parent who provides care) plays an early role in the infant’s capacity to identify, to
express, and to relieve its emotional experiences. This is what allows the child to
grasp its own psychic and corporal reality, and the maternal function has a mediat-
ing role in this sense. The deficit of care and of early holding and handling could
increase vulnerability to the development of somatic difficulties [35] as shown by
Spitz in babies deprived of relationships with their mothers and brought up in a
nursery [36]. In the absence of the early communication of emotions, a certain num-
ber of affective and cognitive models in a relationship cannot develop [35].

These subjects not only find it difficult to express emotions, but also invest too
much in action to the detriment of thinking. This is an overinvestment in external
reality to the detriment of interior life.

For psychoanalysts, alexithymia is not only a personality trait, but also a defense
mechanism that could be related to the individual’s early development. These mech-
anisms, which come into being early, protect the infant from loss and absence. In
this context, alexithymia may be a mode of response every time a factor of stress,
whether internal or external, arises. It may thus be secondary to psychic trauma that
violates the psychic apparatus and overwhelms the capacities of defense and men-
talization. Subsequently, the subject could thus temporarily resort to defense mech-
anisms that involve overinvestment in the sensorimotor-type world. Early affective
deficits will remain etched in the corporal schema and may come to the fore in cases
of major trauma [35].

What must be remembered from the psychoanalytical approach is that alexi-
thymia is above all a mode of response to pain, which cannot be expressed other-
wise. It expresses frozen emotions, a major defense against distress.

Assessment of Alexithymia

Since Sifneos’ initial definition, many evaluation tools to measure alexithymia have
been proposed. There are internationally recognized validated questionnaires to
assess alexithymic functioning, such as the BIQ (Beth Israel Questionnaire of
Sifneos) or the Toronto Alexithymia Scale (TAS). There has also been qualitative
research on the specificities of the alexithymic discourse. We present here a few
examples of these types of evaluation.
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Toronto Alexithymia Scale (TAS)

Internationally, the Toronto Alexithymia Scale (TAS) is the most widely used scale
to measure alexithymia. The TAS-20 is a self-report scale that comprises 20 items.
TAS-20 has three subscales [37, 38]:

* Difficulty identifying feelings (seven items: 1+3+6+7+9+13+14)
* Difficulty describing feelings (five items: 2+4+11+12+17)
» Externally oriented thinking (eight items: 5, 8, 10, 15, 16, 18, 19, 20)

Items are rated using a 5-point Likert scale whereby 1=strongly disagree and
5=strongly agree. There are five items that are negatively keyed (items 4, 5, 10, 18,
and 19). The total alexithymia score is the sum of responses to all 20 items, while
the score for each subscale factor is the sum of the responses to that subscale. The
TAS-20 uses cutoff scoring as follows: 20-50, non-alexithymic patients; 51-60,
borderline alexithymic patients; and 61-100, alexithymic patients.

Research demonstrates good internal consistency, test-retest reliability, and
validity. In addition, it has been found to be stable and replicable across clinical and
nonclinical populations [37, 38].

Alexithymia and Rorschach

Certain authors [12] studied the specificity of alexithymic responses to the Rorschach
test by developing several hypotheses. Alexithymia reflects a major impairment in
the ability to regress in an adaptive manner, which is a fundamental element in prob-
lem resolution, creativity, and effective adaptation. In so far as alexithymic disor-
ders constitute a perturbation of the relationship with the physical, social, and
emotional environment, they function as risk factors in situations of environmental
stress and increase the probability of psychosomatic adaptation modes occurring.
Alexithymic indexes on the Rorschach test show impoverishment or absence of
human movements and human content, impoverishment of color use, a lack of orig-
inality, and rigid control. These hypotheses are reflected by a certain number of
indicators revealed by analysis of the Rorschach test: (1) fantasies, few responses in
general (R), no human movement (M), or human movement (K); (2) affects, few
color responses (Sum C) (affect), few primary-form color responses (few FC); (3)
cognition, concrete thoughts (few blends), stereotypic ideation (high lambda); and
(4) adaptive resources, few representations and limited internal resources (low EA).

Analysis of Discourse

Researchers [39—42] have also investigated the alexithymic discourse and have
shown that alexithymics have certain language characteristics. In particular,
more passive forms, fewer adverbs [39], more frequent use of the present, more



202 K. Chahraoui et al.

infinitive forms, a greater frequency of the verb “to be” than the verb “to have,”
more description and focusing on events, a short discourse, less frequent use of “I”
and more frequent use of “one,” [40] higher occurrence of factive verbs than stative
verbs [39, 42] and of words less loaded with affectivity, fewer adjectives, more aux-
iliary verbs, and more incomplete phrases [40]. As underlined by Donabedian [43]
in alexithymic subjects, action words seem to be more common. Such words are
used to describe an event, in which the affect is suggested but is not linked to psy-
chic work given the lack of construction of representations.

Alexithymia and SEP

Prevalence of Alexithymia in MS

The prevalence of alexithymia in the MS population is estimated at between 40 and
50 % [44, 45]. However, studies seem to show of differences between countries.
An Italian study that used the North American cutoff value for determining the
presence of alexithymia (i.e., >60) observed a prevalence of 13.8 % in a sample of
58 patients [46]. A study conducted in France found a rate of 23.2 % among a
sample of 115 patients [47], and another [48] found a prevalence of around 30 %
of alexithymic subjects in a sample of 61 patients with MS using the international
TAS-20 cutoff values. The discrepancies could be explained by the different clini-
cal characteristics of the different samples (e.g., lower level of handicap and higher
proportion of male patients in the Italian study) or by cultural differences that
remain to be elucidated.

In patients with MS, alexithymia mainly manifests itself as difficulty identifying
and describing their emotions, a paucity of fantasies (e.g., lack of daydreams or
dreams), and a discourse centered on facts and symptoms [44]. Alexithymia may
play a role in the development and the severity of depression [46, 47]. Indeed, MS
ultimately leads to significant limitations and loss of autonomy due to the evolving
nature of the disease, and these changes can require considerable and repeated
social, professional, and familial adjustments. The profound changes and progres-
sive loss of autonomy can create negative emotions and painful psychological expe-
riences. Therefore, the patient affected by MS must work through a period of “grief”
in order to be able to assimilate these losses in psychological terms. Alexithymia
could therefore be a major factor of vulnerability in this respect, in that it contrib-
utes to the inhibition of emotional expression and the capacity of mentalization of
the psychic trauma associated with the disease and its course. Alexithymia may also
represent a key psychological factor that hampers true emotional and cognitive inte-
gration of the changes related to the disease.
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Evolution of Alexithymia in MS

Few studies have evaluated the evolution of alexithymia in multiple sclerosis. In a
recent study [48], we investigated the evolution of alexithymia and its relationship
with anxiety and depression in patients with MS over a period of 5 years. Improved
knowledge of the evolution of emotional disturbances over time could help us to
better understand how MS patients adapt to their handicap in psychological terms
over time.

In this research [48], we found a relationship between alexithymia and both anxi-
ety and depression and at both time points of the study. The rates of anxiety and
depression were consistently high, with around 40 % of MS patients’ distress from
anxiety problems, and this finding was stable over time. Conversely, the rate of
depression tended to decrease between the two evaluations, falling from 40 to 26 %.
Multivariate logistic regression showed that alexithymia seems to be more strongly
associated with anxiety. These results underline the similar manner in which alexi-
thymia and anxiety are mediated, as well as the stability of these disorders over
time. The great emotional difficulty experienced by patients with MS has consis-
tently been reported in the literature [49, 50], and the persistence of emotional dis-
turbances over time has previously been highlighted by other authors [51, 52]. It is
possible that this persistence arises from a permanent incapacity of these patients to
cope with the disease, particularly since prognosis is very uncertain in terms of
progression of handicap [53]. The unpredictable nature of the progression of MS
appears to be a central component in understanding the persistence of the emotional
problems. Indeed, MS is characterized by the occurrence of attacks (relapses) of
worsening neurological function that are highly unpredictable, and the patient can-
not anticipate either the occurrence of an attack or the type or intensity of symp-
toms. Predicting disease progression is therefore a dimension of MS that is extremely
challenging. For example, some patients may experience several relapses in the
same year, whereas others may go 10 years without an attack. Furthermore, while
some attacks can have more or less severe effects that may partially or totally recede,
others may herald a functional deficit, such as impaired motor function that can
remain and become permanent. While the relapsing-remitting form of MS high-
lights in particular the uncertainty experienced by patients with MS, the progressive
form, with its slowly but constantly worsening neurological function, also leaves
patients feeling insecure and uncertain about their future, once the symptoms or
irreversible deficits begin to appear. The long-term course of MS is characterized by
ambiguity, which can lead to a real fear of what lies ahead and a permanent state of
anxiety. Patients are in a constant state of worry; when they are well, they worry that
they may soon suffer a relapse, and when they do suffer an attack, they worry that it
may be the beginning of a rapid decline or the harbinger of further deficits.
Furthermore, MS attacks can be experienced as a veritable traumatic event by
patients, as onset is often sudden and unexpected, which can be complex and pain-
ful to cope with and accept. Many patients find it hard to let go of their hopes of
living normally and to accept the physical constraints imposed on them by their
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disease. The wide gap between what they are physically able to do and what they
would like to be able to do is often hard to accept.

Another noteworthy point in this study [48] is that only two dimensions of alexi-
thymia, namely, difficulty describing and difficulty identifying feelings, correlated
with anxiety and depression, whereas the third component of alexithymia (externally
oriented thinking (EOT)) was independent of both these disorders. We also observed
that this latter factor was the only one to evolve over time, with a significant fall in
this dimension observed at 5 years. It is also the only factor that correlated specifi-
cally with the number of MS relapses. Given that EOT did not correlate with either
anxiety or depression, it is possible that it may be a form of defensive strategy for
coping with the traumatic experience of MS relapses. Accordingly, by orienting their
preoccupations and thoughts externally, the patient is able to avoid facing up to their
interior feelings and, more particularly, the anxiety arising from the traumatic nature
of the course of the disease. We could even go so far as to hypothesize that EOT may
represent a form of avoidance and denial of reality employed by the patient to protect
themselves against excessively distressing feelings.

The fact that the effect of this factor decreases over time could suggest more suc-
cessful adaptation to the disease, in so far as the patient has less need to use this
defensive strategy. This is in line with the reduction in depression over time, which
may also indicate better adjustment to the disease after a number of years. These
findings are in line with the study by Chwastiak et al. [54] who reported that depres-
sive symptoms decreased in the long term after diagnosis. The question arises,
therefore, as to whether the reduction in depression over time can be explained by
better adjustment to the different disease-related handicaps and by improved coping
strategies that allow the patient to adapt better, thereby reducing depression.
However, these results should be interpreted in the context of the clinical character-
istics of our study population, where the level of handicap was moderate overall
(3.83+£2.36), meaning that these patients were able to maintain active social and
professional lives. Indeed, 56 % of the patients in our study were still professionally
active, which could be considered to protect them to a certain extent by maintaining
a network of social contact and support, whose positive effects on MS have previ-
ously been documented [47].

Anxiety, Psychic Trauma, and Alexithymia: Patients’ Accounts

Announcement of the Diagnosis, Psychic Trauma,
and Alexithymia

The moment the diagnosis is announced is a strong subjective experience for
patients who are already marked by not only physical but also psychological frailty
as they are hearing the announcement of their vulnerability, their helplessness, and
their finiteness, in an outlook that seems to be sealed. Announcement of the diagnosis
is not an epiphenomenon; it needs to be historicized in a dynamic perspective with
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regard not only to the pre-symptoms, which had already caused distress: upheaval
of the identity, the absence of self-determination, and the problem of anxiety, but
also their own trajectory, their story, their representations, and their desires.

Announcement of the diagnosis is a subjective experience, faced alone, and the
moment of a face-to-face encounter with the clinician. Though certain authors con-
test the notion of trauma at the announcement of the diagnosis of a chronic disease,
preferring the notions of initial shock and of grief [55], it seems that the psychic
bewilderment, the rupture between before and after, the repeated reference in the
narration, and the crystallizations reflect true psychic trauma.

Beyond the association with the subjective experience of the patients encoun-
tered, the notion of trauma takes into account and recognizes the patient’s distress
and makes it possible, paradoxically, to think this moment of frozen emotions
dynamically. It can be considered the crucible of alexithymic symptoms.

Announcement of the diagnosis of multiple sclerosis is always a moment of
emotional shock that perturbs the patient indefinitely. Even several years after the
diagnosis, patients first talk about this moment, which marked them deeply. First of
all, there is an intellectual dimension, in which they express their incomprehension
“I didn’t understand,” incredulity “so, it’s not true; is it true or not; I didn’t really
believe it; I said to myself, it’s not possible,” ignorance “it didn’t mean anything to
me,” and refusal to be concerned and non-acceptation. Concerning the more emo-
tional dimension, patients recount, relive the effects of bewilderment, of surprise: “I
had the feeling I was rooted to the spot, flabbergasted; I was neither angry nor
happy; I didn’t say much”; “All the same, it was a terrible shock™; “It was like a slap
in the face.” As for the concrete dimension, patients talk about their anguish, fear,
and desperation: “the ground seemed to fall away beneath my feet.”

Anxiety disorders are particularly prevalent in this period surrounding this
announcement. In their study, Giordano et al. [53] reported levels of anxiety that
were higher than levels of depression around the announcement of the diagnosis:
more than 40 % of patients (in a population of 120 persons) suffered from anxiety,
which persisted for 6 months after the announcement (36 %), and this was particu-
larly the case in women.

The expression of emotions in this period is limited, which reinforces the hypoth-
esis of feelings of traumatic bewilderment with a feeling of violation, which at the
moment in question cannot be put into words. There is sometimes a feeling of “dis-
sociation’: “It isn’t me; it wasn’t me,” which reflects the notion of loss of identity.

In addition, subjects often feel the need to speak for a long time and in detail
about the period leading up to discovery of the disease. The symptoms, generally
speaking, are described in great detail with reliving of the pain that accompanied
them, the handicaps, which were sometimes extremely disabling or even the mas-
sive all-consuming fatigue. The recovery after the flares sometimes took on a mirac-
ulous aspect, which, at certain moments, reinforced the notion of disease denial:
“When I lost my balance, even though I was feeling well, (...), that was really hor-
rible, it was too much, everything seemed to be spinning around, I couldn’t even
open my eyes...”; “One side was paralyzed, but it wasn’t violent (...), I could feel
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the pain”; “I had optic neuritis, (...) I went to accident and emergency (...), [ had a
terrible pain in my eye and I didn’t know where it was coming from....”

Certain patients talk about the impossibility to understand the onset of unusual
symptoms or being invaded by fatigue, which seemed foreign, foreign to their self-
hood. Anxiety is often a dominant feature, notably the fear of being affected by an
incurable disease, like cancer, with a deadly outcome. “Me, I didn’t know anything
about the disease, I'd heard about it in passing, and I immediately thought about
incurable diseases like cancer and all of that; it’s true, when you don’t know....”

The course of the symptoms is sometimes marked by long-lasting medical
involvement due to the need to carry out a certain number of examinations. Patients
express the extent to which this aggravates their anxiety and distress marked by
doubt, fear, and speculation.

These extracts from interviews show to what degree the context of the announce-
ment of the diagnosis may through the traumatic impact contribute to the psychic
bewilderment, which hinders any elaboration and mentalization. The impossibility
to express ones emotions and the emotional freeze that can follow on from this
traumatic event can be considered a consequence of traumatic bewilderment. It is
for this reason that clinicians must be particularly attentive to the way in which the
patient may experience this moment, and they must foster the work of narration to
allow the patient to integrate this major event of his/her existence.

Anxiety, Alexithymia, and Unpredictability of the Disease

Multiple sclerosis stands out because of its course, which varies from patient to
patient, thus leaving even the medical world in a state of uncertainty, as doctors are
unable to predict the course of the disease in any given patient. Despite advances in
research, the etiology of the disease is still unknown, and there is no cure.

The most notable feature of this chronic disease is its unpredictability. The onset
of disorders or handicap is thus unpredictable, and this puts patients in a situation of
uncertainty with regard to their future prospects. Subjected to a lack of control and
anticipation, they are forced to make constant adjustments. This situation can gener-
ate stress and anxiety, above and beyond the loss of physical abilities and identity,
which can manifest themselves as depression and grief. The unpredictability of the
disease may lead to alexithymic-type modes of adaptation [48].

This experience of not knowing accompanies the traumatic violation of the body
and mind induced by the disease and contributes to the confusion of internal refer-
ences: patients thus need to reconstruct a life project and find meaning by returning
to their own life story [56, 57].

MS and its unpredictability “contaminate” among other things the family with
processes and a context of psychological distress similar to those in marital discord
[58]. The quality of intra-family support, together with the components of personal-
ity, is an essential factor in adaptation [59]. The perception of good social support
and quality conjugal relationships [60] allows patients to cope with what they
cannot control and to continue investing in life despite the uncertain outlook.
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Patients cannot anticipate the onset of a flare, the nature of the symptoms, and
their intensity. Prediction is extremely complicated: several flares may occur in the
same year, or flares may occur 10 years apart. In addition, certain flares are followed
by partial and sometimes total remission, while others announce a “functional defi-
cit,” a permanent motor or skeletal disorder.

Though the relapsing-remitting form particularly accentuates the uncertain
nature of the disease, the progressive form, with its slow but relentless deterioration,
also leaves patients in a situation of uncertainty about their future and about the
moment when irreversible symptoms or disorders will occur.

Very often, fear of the “wheelchair” comes to the fore when patients talk about
their illness, even though their trajectories remain similar for certain points and
singular for others and are accompanied by adaptive modes necessary to carry on
with life.

The long-term evolution of the disease and the inherent feeling of uncertainty
lead to a true fear of the future, a state of permanent anxiety and in particular diffi-
culty to adjust in the long term. These are principally problems of psychological
adaptation, which are paramount in this context of uncertainty, and a source of
intense distress as illustrated by these extracts: “Um ... let’s say as I was saying to
my colleague this afternoon, in fact it’s worrying if there’s a flare or not a flare,... I
say to myself, OK, well, if it gets worse, it may get worse quicker, and then when
everything’s OK it’s still worrying because I say to myself —er — I’ve planned some-
thing, but maybe I planned too much. Maybe I'll have a flare. Maybe I’'m going too
far, and so I don’t do anything. I'm not alive any more. So, at the end of the day, if
I’'m feeling OK I'm worried and when I'm bad I'm worried: so at the end of the day
there aren’t many times when I can completely unwind, and tell myself I’'m not
bothered and that everything’s fine and live normally....”

Flares are very particular moments for patients, who may experience them as
traumatic, violent, and brutal. These periods of flares lead patients to adopt a com-
plex and painful form of adaptive management with difficulty to accept and come to
terms with the grief due to the limitations imposed by their bodies: “yes there, yes,
I’ve got it... it’s as if suddenly, though I was living almost normally apart from the
fact that I stopped driving for a while, suddenly, I realized that I wasn’t going to be
my usual self and that was er not a shock but a refusal to say no, I don’t want it, I
don’t want it and to realize that there was a huge difference between what you want
and what you get. Because you want to be normal and you can’t manage it and your
body it doesn’t do what you want it to do and it’s this difficulty to cope with your
own body that was difficult. There’s a sort of resignation. That’s the word I can’t get
into my mind (laughter) that’s the word I was looking for.”

The traumatic and violent effect of flares, which sometimes come on by com-
plete surprise, leads patients to search for meaning and an explanation for what is
happening to them. The dimension of culpability is often present as shown in this
extract : “Um, yes, yes, I think yes; I don’t know, um, the last time when I had these
famous pins and needles, um , it was nights when I wasn’t sleeping at all well
anyway, so um (laughter), as well as that as it was my mother’s birthday in 8 days,
and at the beginning I said to myself damn if it carries on like that, I didn’t go for a
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walk, I was standing it was OK, but I said to myself, um I can’t see myself going to
work in a ..., a wheelchair. It’s true that I haven’t set a time, but it’s true it can hap-
pen very, very fast, at the same time, um the same thing has happened other times,
why did it happen at that particular time, and then I said to myself, yes, there may
be a reason. In fact, I didn’t at all fancy going to my parents’ place to celebrate my
mother’s birthday, and I said to myself, I expect that I'll feel much better on Sunday
evening and Monday.”

Given its ineluctable and unpredictable evolution, multiple sclerosis places the
patient in a situation of “fundamental” uncertainty mixed with anguish. This can be
latent or more paroxystic as is the case during a flare, which can be a true crisis with an
uncertain outcome. Though the notion of uncertainty is related to the notions of fragil-
ity and precariousness, it is also related to the notion of worry, “agitation, and disorder”
in which the mobilization of the patient plays a full part. Of course, these internal states
are accompanied by psychic distress and may “spread” to the patient’s entourage. They
also represent a state of tension or even conflict from which patients may be able to
draw certain adjustments which are sometimes favorable for their well-being.

Conclusion

Alexithymia can be understood as a difficulty with emotional regulation in the face
of numerous disease-related changes and stress. MS is a major handicap with an
uncertain course, and in patients, it engenders many of upheavals not only in physi-
cal and psychic domains, but also with regard to family, conjugal, social, and pro-
fessional life. Alexithymia may reflect a form of emotional disturbance related to
the traumatic aspects of the disease. It may also constitute a form of defense by the
freezing or the denial of emotions, which allows patients to adapt psychologically
to the situation by reducing distress. It is necessary to take these problems of emo-
tional regulation into account and above all to understand what meaning the patient
gives to these difficulties. Appropriate management throughout the medical process
from the announcement of the diagnosis onward is essential to enable the patient to
come to terms with the disease-related upheavals. Psychological support that takes
these emotional difficulties into account and focuses on the expression and verbal-
ization of emotions and giving them meaning through narration seems to us to be a
key element in the management of these patients.
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Chapter 15
Social Cognition and Multiple Sclerosis

Cécile Dulau

Abstract Social cognition (SC) impairment can contribute to everyday life difficulties
in multiple sclerosis (MS). Studies tend to show that facial emotion recognition and
generally emotion processing are impaired in MS. Only one study failed to show
impairment in facial emotion recognition, but MS patients had a slow emotional pro-
cessing. Deficits in cognitive and affective inferences about mental states of others
have also been demonstrated in various heterogeneous groups and with various meth-
odologies used to assess theory of mind. The relationship of cognitive impairment
with SC impairment is still discussed. Results from functional imaging studies in MS
suggested that there is brain dysfunction in areas previously demonstrated as key
regions for emotional processing (ventrolateral prefrontal cortex, left anterior insula,
limbic area). Results concerning morphological MRI studies, brain lesion volumes,
and cortical thinning are still very preliminary, but one study suggested that cortical
thinning in some regions of the brain correlated with emotion recognition test and
mentalizing tasks. Results concerning correlation of SC with brain lesions are con-
flicting. Morphological and functional MRI studies are still limited in this area, and
more studies are needed for a better understanding of these impairments.

Keywords Multiple sclerosis ® Social cognition * Emotion recognition ¢ Theory of
mind (ToM) * Empathy ¢ Functional MRI (fMRI) ¢ Prefrontal cortex * Amygdala
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MS multiple sclerosis
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VLPLC ventrolateral prefrontal cortex
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Introduction

In addition to the physical, cognitive, and psychological symptoms experienced by
individuals with multiple sclerosis (MS), there is new research that indicates that
some individuals with MS have difficulties in social cognition (SC). Studies about
this topic in MS mainly investigated emotion recognition (especially facial emotion
recognition) or theory of mind (ToM) in its two components, cognitive and
affective ToM.

As fiber tracts and brain regions implicated in emotional recognition or ToM
tasks may overlap with demyelination areas [1], morphological and functional mag-
netic resonance imaging (MRI, fMRI) correlation studies have been performed [2—
5]. In particular fMRI studies investigated brain activation during recognition of
emotional face expressions in MS [2—4].

Emotion Recognition and MS

Facial Emotion Recognition

Emotion recognition has been investigated in MS in a few studies [5—12] Authors
used various methodologies to assess recognition of emotions: five studies [6, 7, 9,
11, 12] used the Ekman Faces Test [13], one [10] used the Baron-Cohen Faces Test
[14], one used a computerized task [6], and another one [8] used the Florida Affect
Battery [15]. In 1989, the first study of facial affect recognition in MS [11] showed
that MS patients had significantly lower scores than healthy controls on the facial
recognition test. However, the authors also found impairment in face identification
so they argued that these results could be due to a general afferent visual defect.
Another study did not found impairment in the facial identification task suggesting
no visuoperceptual deficits in this task [9]. In a study performed in patients with a
clinically isolated syndrome suggestive of MS, the authors did not found any emo-
tion recognition impairment although patients had decreased reaction times regard-
ing emotion recognition tests compared to healthy controls suggesting a slowing in
facial emotional processing [5]. In another study [6], no overall group differences in
facial affect recognition was identified, but specific difficulties were observed in
decoding two facial emotions: anger and fear. The deficits in the emotion recognition
task were related to cognitive domains, especially information processing speed.
The other five studies [7-10, 12] consistently showed significant differences
between MS patients and healthy subjects for recognition of facial emotions. Among
those studies, authors found correlations between cognitive domains such as infor-
mation processing speed [6, 12], working memory [8, 12], and sustained attention
[12]. However, facial recognition test correlated only with psychological and social
aspects of quality of life in one study but not with neurocognitive tests [9]. Depression
and fatigue were correlated with facial emotion recognition only in one study [8].
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Affective Prosody Recognition

Two studies found impairment for identifying emotional states from prosodic cues
in MS patients in comparison with healthy subjects [16, 17] However, the first study
[16] used only primary emotional states that did not give any information on more
subtle discriminations (such as sarcasm and sincerity), important in social function-
ing. The second study [17] investigated facial affect recognition in addition to affec-
tive prosody recognition and showed that both were impaired, at an early stage of
the disease in relapse-remitting MS patients. Finally, both studies did not find any
correlation with neurocognitive factors.

Theory of Mind and Empathy

So far, eight studies using ToM and empathy tests in MS adult patients have been
published.

These studies suggested that MS patients may have difficulties in cognitive ToM
tests or in attribution of intentions or thoughts, such as false-belief tasks [7, 18] and
eyes test [6, 10]. Difficulties in strange stories tasks were found only in cognitively
impaired MS patients [19]. Empathy has been studied in two studies [20] which
found significant lower scores in MS patients. Some studies used tests assessing both
cognitive and affective ToM, such as the faux pas test. The five studies using the lat-
ter test [7, 10, 18, 19, 21] found consistent scores significantly lower in MS patients
than in controls, but with some important differences: it concerned only cognitively
impaired MS patients in one study [19], patients with mild disability in another study
[10], and only the cognitive ToM part of the faux pas in a third study [21].

Video tests reflect better everyday life and the complexity of real-world social
interactions than classical tests. The Movie for the Assessment of Social Cognition
(MASC) [22] and the Conversations and Insinuations Video (C&I) Task [19] have
been used in MS. One study using the C&I test [19] found low scores only in cog-
nitively impaired MS patients. Two studies [18, 23] using MASC found that identi-
fication of thoughts and intentions and emotion identification were both significantly
impaired in MS [23].

It still remains unclear whether ToM impairment in MS is secondary to neuro-
cognitive impairment or may occur independently. Less than half of the studies
concerning ToM and empathy in MS [7, 10, 21] failed to demonstrate an associa-
tion, but neuropsychological measures were different than in other studies, with
only IQ or executive testing. The remaining studies found some correlations between
ToM tasks and neurocognitive performances. For example, one study found a cor-
relation between ToM impairment and performances on processing speed, memory,
and executive function tasks, but ToM impairment remained significant in MS
patients without neuropsychological deficits as compared to healthy subjects [23].
A second study found a correlation of ToM scores only with the Stroop test but not
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with working memory and set-shifting tests [18]. It has been also reported a
relationship between empathy and executive functions in one study [20]. The last
study found more important correlations between ToM tasks and impairment in
several cognitive domains including attention, memory, and working memory [21].
The authors concluded: “MS, in the absence of cognitive deficits, cannot be consid-
ered to be a contributing factor to ToM deficits. The contributing factor is the cogni-
tive deficits, not the MS per se.”

Other Studies About Social Cognition in MS

Social Cognition in Pediatric-Onset MS Patients

MS also affects children and adolescents with an estimated frequency of 0.5 to 1.0
per 100,000 [24]. One study [25] tried to identify whether these youngest patients
with MS are also at risk for SC impairment. Twenty-eight patients (mean age 16
years) were compared to 32 healthy controls using ToM tasks and a speed process-
ing test (Symbol Digit Modalities Test, SDMT). All three scores of ToM tests were
lower in MS patients than in healthy children, and group differences remained after
controlling for SDMT z-scores.

Altered Decision-Making

By using the Gambling Task [26], a study showed a slower learning in avoiding
disadvantageous choices than healthy subjects [27]. Patients were also tested by
executive tests, a Dysexecutive Questionnaire and a scale of anxiety and depression.
This slower learning was associated with impaired emotional reactivity, measured
by a skin conductance response. Authors showed no correlations with executive
tests. A correlation was found between anxiety and altered decision-making. They
concluded that altered decision-making in MS probably depends on impaired emo-
tional reactivity.

In summary, studies tend to show that emotion processing and ToM are impaired
in MS. Only one study [5] failed to show any impairment in facial emotion recog-
nition, but MS patients were at a very early stage and even had a slow emotional
processing. Deficits in cognitive and affective inferences about mental states of
others have also been demonstrated in heterogeneous groups with various method-
ologies. However, significant difference remains when “real-life testing” is used
[18, 23] or when a study uses the largest sample of patients [7]. The relationship
of cognitive impairment with SC processing is still discussed, but studies that
assessed large cognitive batteries [19, 20] or sensitive neuropsychological mea-
sures to cognitive impairment in MS [8, 23] showed an association with speed
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processing in facial emotion recognition and with memory and executive functions
in ToM tasks. Table 15.1 shows a review of the literature about SC in MS.

MRI Studies

Functional MRI Studies

Only a few functional MRI (fMRI) studies have investigated recognition of emotion
in MS and none of ToM so far to our knowledge.

The first study [2] compared 11 MS patients found impaired for emotion recog-
nition in a previous study [8] with 11 MS unimpaired and 11 healthy controls, by
using lesion mapping on morphological MRI and fMRI during a facial affect match-
ing task. The MS phenotypes were heterogeneous and unbalanced between groups
(7 relapsing-remitting and 4 secondary progressive in the impaired MS group and
10 relapsing-remitting and 1 primary progressive in the unimpaired MS group). The
impaired MS group showed decreased activation in the left anterior insula and in
the ventrolateral prefrontal cortex (VLPFC) as compared to the unimpaired MS
group and the healthy subjects. The decreased activation correlated with the per-
centage of correctly recognized unpleasant facial expressions. They also found a
correlation between decreased emotion recognition and the presence of lesions in
the left temporal white matter. The total lesion volume did not differ significantly
between the groups.

In another study [3] 12 relapsing-remitting MS patients were compared to 12
healthy subjects using lesion mapping and fMRI during an emotion recognition
task. MS patients were cognitively unimpaired and did not receive disease-
modifying therapies. No impairment was found in emotional stimuli processing.
Although no difference was found for structural measures, MS patients displayed
even so significantly greater responses within the VLPFC compared to HC during
the task. MS patients also showed a reduced functional connectivity between two
prefrontal areas and the amygdala. Authors hypothesized that demyelination alter
the axonal conduction between these areas. An enhanced regional response of
task-dependent regions (i.e., the VLPFC) may represent a compensatory mecha-
nism aimed to adapt the manifestation of emotional symptoms in MS.

Another study [4] compared 15 mildly disabled relapsing-remitting MS patients
to 15 healthy subjects using fMRI during a behavioral testing for emotion recogni-
tion and lesion mapping. Patients showed no differences in cognitive testing. As the
previous study, MS patients were not impaired in emotional recognition task. They
reported an increased activation in the posterior cingulate cortex (CC) and precu-
neus in MS patients compared to healthy subjects for emotional faces (anger and
disgust) and an increased activation of the occipital fusiform gyri and the anterior
CC for neutral faces. No difference was found in structural measures (brain volume,
lesion load).
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In relation with the two last studies [3, 4]: the reduced communication between
key emotional regions and the increased activation of brain regions implicated in
emotional treatment can be interpreted as a compensatory mechanism aimed to
adapt the clinical expression of emotional symptoms in MS [3].

These observations fit into the concept of functional brain reorganization with
the progression of MS [28].

Structural MRI Study

In addition to the studies described above investigating lesion mapping together
with fMRI in which no difference were observed in morphological measures,
another study assessed the relationship of morphological MRI parameters with SC
in MS. This study [29] used quantitative MRI methods in patients with MS to inves-
tigate the impact of white matter lesion load and cortical atrophy on emotion recog-
nition and mental state attributions. Emotion recognition test (Baron-Cohen Faces
Test) and ToM tasks (Baron-Cohen eyes test and faux pas test) were administered in
49 MS patients and 24 healthy subjects. Then MRI images (T1- and T2-weighted
three-dimensional brain) at 3 T were acquired from all patients with MS and 18
healthy controls. MS patients performed significantly poorer in the faces test and in
the eyes test but not in the faux pas test. The MRI study showed that, after correction
for the confounding factors (gender, EDSS, anxiety, and depression), both poor
faces test and eyes test performances correlated with total T1-weighted lesion load
and regional T1-lesion load of association fiber tracts interconnecting cortical
regions related to visual processing (splenium of corpus callosum in particular) and
emotion processing (genu of corpus callosum, right inferior longitudinal fasciculus,
inferior fronto-occipital fasciculus, and left and right uncinate fasciculus) . No cor-
relation was found with total T2-weighted lesion load. This study also showed that
both poor faces test and eyes test performances correlated with cortical thinning of
the right fusiform face area. Faces test showed correlation with thickness of the
right entorhinal cortex. Eyes test performance showed correlation with thickness of
the left temporal pole and the right frontal eye field. Although interesting, these
results are preliminary, and other studies are needed for understanding the relation-
ship between SC impairment and the disease process in MS.
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Chapter 16
Cognitive Impairment in Multiple Sclerosis

Aurélie Ruet

Abstract Cognitive impairment (CI) is important to be detected in patients living
with MS due to several following reasons. First, even if CI is often underestimated
by patients and physicians, patients with MS are frequently cognitively impaired,
and cognitive deficits could be observed in different stages and phenotypes of
MS. Information processing speed has been proposed to be the main cognitive
domain impaired in patients with MS. It appears crucial to take cognition into
account in the clinical practice and to perform neuropsychological assessment with
dedicated tools. Concretely, CI could affect daily, familial, social, and vocational
activities and alter the health-related quality of life of patients with MS. The patho-
physiology of CI is still not completely elucidated, and this research field gains
interest. Both focal and diffuse white and gray matter damage participate in explain-
ing CI in MS. At the early stage of the disease, CI could be used as a prognostic
marker and could contribute in defining the severity of the pathology. Consequently,
detecting CI could influence the therapeutic strategy in MS and studies investigating
specific treatment are in progress.

Keywords Cognition * Neuropsychological battery ¢ Information processing speed
* Episodic memory ¢ Executive function * Prognostic « Cognitive compensation ®
Cognitive reserve * Cognitive remediation

Introduction

The nature, frequency, severity, and evolution of cognitive impairment (CI) seen in
patients with multiple sclerosis (MS) will be explained in the first part of this chap-
ter. Then, the neuropsychological (NP) batteries used in MS will be described and
each NP test will be detailed. In the third part, the consequences of CI will be
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addressed. Concerning the pathophysiology of CI, imaging and histopathological
data will be reported in order to illustrate anatomical substrates underlying CI in
MS. Cognitive compensation and cognitive reserve will be approached in order to
explain the clinico-radiological paradox and heterogeneity seen in patients with
MS. Based on these correlates, the prognostic value of CI in MS will be demon-
strated in the fifth part. Finally, therapeutic options will be discussed for managing
CI in patients with MS.

Nature, Frequency, Severity, and Evolution
of Cognitive Deficits

Cognitive dysfunction in patients with MS has long been underestimated both by
patients and physicians in part due to the fact that cognitive deficits are invisible
compared to motor or cerebellar symptoms, for instance. This topic has progres-
sively gained interest in research and in clinical practice, and there is now increasing
evidence that CI is common in MS [1, 2].

Nature of Cognitive Deficits

Information processing speed (IPS) is commonly reduced in patients with MS. There
are some controversial data concerning the respective contribution of IPS and work-
ing memory on cognitive functioning. One approach is to consider that impairment
in IPS could affect primarily the functioning of the other cognitive domains. Thus,
patients with MS could perform normally if they have enough time at least in the
beginning of the disease. Some studies have supported this theory suggesting that
IPS impairment is a central and key cognitive defect in this disease [3, 4]. Another
approach is to consider the mediating role of working memory that has been recently
proposed in a study performed in patients with early relapsing-remitting MS
(RRMS) [5]. Besides this important deficit in IPS, episodic memory is frequently
impaired in MS [6, 7]. In a mixed sample of patients with MS, impairment in verbal
and visuospatial episodic memories has been reported [7]. Poor performances were
found at both the immediate and delayed recall suggesting impairment in the coding
of the information. Impairment of executive functions is also an important cognitive
deficit occurring during the disease with a negative impact [7].

Frequency of Cognitive Deficits

It has been recognized that CI is frequent in MS and could be identified in all types
and stages of MS [1, 2, 8]. The frequency rates of CI in patients with MS could vary
from 35 to 70 % at both early and late stages of clinically definite MS (CDMS) [6, 8].
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On one hand, a comprehensive NP battery was administered to 100 community-based
heterogeneous patients with MS, and 43 % of CI was detected in this pivotal study
reported by Rao et al. [6]. One the other hand, previous university-based medical
centers have reported that cognitive deficits were present in 54—65 % in patients with
MS [9-11]. Recent studies have focused on more homogeneous sample of patients
with MS. Thus, in a cohort of 44 early relapsing-remitting MS (RRMS), CI was
detected in 45 % of patients within six months after MS diagnosis (defined by at least
two abnormal NP tests below the fifth percentile compared to matched healthy con-
trols (HCs)) [12]. In the same stage and using the same definition, an Italian multicen-
tric study has reported 34.9 % of CI in a large cohort of more than 500 early RRMS
patients [13]. In the same sample using a more stringent definition for CI (at least
three abnormal NP tests below the fifth percentile compared to matched HCs), only
19.5 % of patients were classified as having CI. In contrast, at later stages of the dis-
ease but with mild disability assessed by the Expanded Disability Status Scale
(EDSS), CI was observed in 45 % of a group of 163 patients who have been so-called
benign MS (BMS) defined by a score of EDSS less or equal to 3.0 after at least 15
years of disease duration [14]. In fact, the real proportion of BMS patients could be
overestimated through the lack of systematic cognitive assessment in MS in
practice.

It is noteworthy that the frequency of CI reported in studies including patients
with MS is basically heterogeneous. This is mainly due to methodological aspects.
Indeed, the estimation of CI could vary in relation to the sample composition and
could depend on the norms used for the interpretation of the results (published nor-
mative data or own sample of HCs matched to the studied patients for age, sex, and
educational level). Moreover, the determination of CI depends on the method and
the chosen definition used for classifying patients with or without CI. In fact, this
comes from a lack of consensus on how to define CI in MS. Thus, the questions
remain concerning the minimal numbers of abnormal NP tests or cognitive domains
before classifying a patient as cognitively impaired. Another approach is to use
Z-scores with the following formula for each NP score: “MS patient’s score - mean
value of their own matched HCs group)/SD of the matched HCs.” Then, a chosen
cut-off could be applied to Z-score per NP test in order to define a cognitively
impaired patient for a given NP test. Besides, there is no strong consensus on the
cut-off for defining an abnormal performance. The data are not homogeneous across
the studies and could vary between 1 standard deviation (SD) to 2 SD when compar-
ing the scores or Z-scores of patients to matched HCs. Considering a threshold of
1.64 SD (equivalent to the fifth percentile) could be a good compromise. This
important question has been addressed in an interesting paper comparing the criteria
of CI in MS studies according to inclusion criteria of patients (early versus late
stages of MS) [15]. Three classification strategies have been individualized among
20 approaches used for classifying CI in MS and were applied differently depending
on the stage of MS. One strategy is based on the number of abnormal NP tests,
another on the determination of a composite score, and the last is a combination of
the first two. Even if most of the researchers applied the first strategy, they used dif-
ferent cut-off for defining an abnormal score for each NP test. Nevertheless, it
appears that the cut-off on about 20 % of abnormal tests with a score below the fifth
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percentile is used in most of the cases. One of the conclusions is that the choice of
the classification appears to be driven by the sample of patients (early versus late
stage of MS). In studies done at the early stage of the disease, a more liberal defini-
tion is mainly chosen, whereas a more stringent and conservative definition is
applied at later stage of the pathology.

The relationship between the frequency of CI and disease duration has been
questioned. After the first clinical event suggestive of MS called clinically isolated
syndrome (CIS), there is increasing evidence that cognitive deficits could be present
even if they could be detected in a lower frequency than those observed in RRMS
(from 25 to 30 %). Additionally, the deficits are more focused in CIS than in later
stage of MS [10, 16-21], and the most impaired cognitive domains are IPS, working
memory, attention, and verbal fluency. Moreover, at a preclinical stage suggestive of
MS called radiologically isolated syndrome (RIS), the same pattern of cognitive
deficits has been observed as previously described in one third of the sample (from
27.6 [22] to 30.8 % [23].

In contrast to RRMS, little information is available concerning cognitive dys-
function in progressive MS patients [24—30]. In one study comparing CIS, RRMS,
and progressive MS divided by primary and secondary progressive MS (PPMS and
SPMS, respectively), a continuum has been demonstrated in terms of frequency of
cognitively impaired patients taking into account the scores of each NP test included
in the battery [29]. These data suggest that there is an increase of CI from CIS to
RRMS to SPMS.

In contrast, the actual frequency and the nature of CI in patients with PPMS are
not fully established due to some methodological limitations of studies including
heterogeneous samples of patients with MS. Indeed, patients with RRMS and those
with PPMS are frequently different in terms of demographics findings such as age
and gender, so appropriate control groups are needed for correct matching a priori.
One study has specifically taken these differences into account by including more
than 400 HCs in order to match adequately patients and controls for age, sex, and
educational level [30]. It has been demonstrated that patients with PPMS had more
diffuse CI than those with RRMS form. IPS was the most frequently impaired cog-
nitive domain in both PPMS and RRMS patients, and the two cognitive domains,
which differed between these two types of MS, were verbal episodic memory and
executive function with respect to the frequency.

Severity of Cognitive Impairment

Few studies have directly compared the severity of CI in different types of MS
[24-30]. In the study comparing 415 HCs, 60 RRMS patients, and 41 PPMS
patients, one important finding was the difference of CI in terms of severity between
these two types of MS [30]. Patients with PPMS had not only more diffuse CI but
also more severe cognitive deficits than patients with RRMS especially in verbal
episodic memory and working memory. Notably, patients with PPMS had more



16 Cognitive Impairment in Multiple Sclerosis 231

pronounced CI than patients with RRMS, even after controlling for physical
disability, as assessed using the EDSS score, with the same mean disease duration.

Evolution of Cognition in MS

Whereas there are a lot of cross-sectional studies on cognition in MS, few studies
had a longitudinal design that could investigate the progression of cognitive deficits
in patients with MS. One should be cautious in the interpretation of the results in
that type of studies due to inter-patient variability. The follow-up period varies in
range from 1 to 18 years [31-38]. The course of cognitive performance in patients
with MS is partly contradictory, as some studies have reported the preservation of
cognitive functioning, whereas others have observed a mild to moderate cognitive
decline over time in MS [39]. In fact, methodological factors often limit the direct
comparison of the results, such as the difference in the composition of studied sam-
ple, the length of the follow-up period, and the definition chosen for cognitive
decline over time. In one 3-year follow-up study, patients with MS were divided
into two groups — a group of cognitively preserved (CP) and a group of cognitively
impaired patients at baseline — with the same level of physical disability [32]. The
patients from the first group remained cognitively stable in the majority of cases,
except for one third of patients who exhibited slight deterioration. In contrast, more
than two thirds of the patients considered impaired at baseline presented a cognitive
decline in many NP tests. These findings suggest that early cognitive decline could
predict further widespread and progressive deterioration, whereas patients with
intact cognitive performances might remain stable. The relative short-term of fol-
low-up could explain the absence of cognitive decline in the first group of patients.
In a 10-year longitudinal study of 45 MS patients, cognitive deterioration was
reported in all patients, even in patients without initial CI [33]. During the first
7 years after MS diagnosis, 40.9 % of cognitively impaired patients and 59.1 % of
CP patients showed deterioration in memory domains, whereas almost one third of
patients (22.7 %) — including both patients with and without CI — presented IPS
deterioration [40]. One recent study has reported the cognitive performances of
patients included in one phase III clinical trial of intramuscular interferon beta la
[38]. One advantage of this study is the long period of follow-up since the last
assessment was performed 18 years after the inclusion. A cognitive deterioration
has been observed and it concerns mainly IPS domain. Interestingly, the decline
over time of IPS was found more frequently in the unimpaired patients than the
impaired group of patients at baseline. Looking at the early stage of the disease, it
has been reported that the proportion of cognitively impaired patients could almost
double in the years following the CIS (from 29 % at the CIS stage to 54 % 5 years
later) [41]. In one-year follow-up study, the occurrence of isolated cognitive relapses
(ICRs) was associated with poor cognitive performance suggesting ICRs as a factor
for cognitive decline in MS [42]. The ICRs were defined as a transient reduction of
the Symbol Digit Modalities Test (SDMT) [43] score of at least four points during
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the relapse in comparison to pre- and post-relapse assessment. Notably, ICRs were
not reported by patients who did not feel any change either in cognition, mood, or
fatigue and were detected only by objective evaluation.

How to Assess Cognitive Function

One challenging question is how to assess cognitive function in patients with
MS in clinical practice and in research activities. The gold standard consists of
the administration of a comprehensive NP battery performed by a qualified prac-
titioner (neuropsychologist, neurologist). Thus, the most commonly used NP
battery in MS is the Brief Repeatable Battery of Neuropsychological Tests
(BRB-N) proposed by Rao et al. [44], which includes tests of attention, IPS,
episodic verbal and visuospatial memory, and verbal fluency (Tables 16.1 and
16.2). A French NP battery has been proposed after modifying some NP tests
and adding others in order to explore executive functions in particular [45]
(Table 16.1). In 2002, a group of experts proposed a new battery called the
Minimal Assessment of Cognitive Function in MS (MACFIMS) based on a con-
sensus approach [46] (Table 16.1). The aim of that battery is to cover five cogni-
tive domains commonly impaired in MS such as IPS/working memory, learning
and memory, executive function, visual-spatial processing, and language. In

Table 16.1 Neuropsychological tests included in neuropsychological batteries used in multiple
sclerosis [44-46]

BRB-N [44] | BCcogSEP [45] MACFIMS [46]
Information processing speed | SDMT WAIS SDMT
Working memory PASAT 3s | PASAT PASAT 3 s
Numeral backward span test | PASAT 2 s
Verbal episodic memory SRT Modified SRT CVLT-I
Visuospatial episodic memory | SPART SPART BVMT-R
(10/36) Numeral forward span test
Executive functions WLG WLG COWAT
Language, verbal fluency Opposite orders, Go/No-Go, | D-KEFS sorting
Others letter/numbers sequences test
Visual perception/spatial JLOT

processing

BRB-N Brief Repeatable Battery of Neuropsychological Tests [44], BCcogSEP [45], MACFIMS
Minimal Assessment of Cognitive Function in Multiple Sclerosis [46], SDMT Symbol Digit
Modalities Test, WAIS Wechsler Adult Intelligence Scale, PASAT 3 s Paced Auditory Serial
Addition Test 3.0 s, PASAT 2 s Paced Auditory Serial Addition Test 2.0 s, SRT Selective Reminding
Test, CVLT-II California Verbal Learning Test-Second Edition, SPART (10/36) Spatial Recall Test,
BVMT-R Brief Visuospatial Memory Test-Revised, WLG 90 Word List Generation Test, COWAT
Controlled Oral Word Association Test, D-KEFS sorting test Delis-Kaplan Executive Function
System Sorting Test, JLOT Judgment of Line Orientation Test
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parallel, it is worth to mention that confounding factors like fatigue, depression,
and anxiety must be assessed as they could influence cognitive performance.

Another option to assess cognition is the administration of self-questionnaires.
Thus, one auto-questionnaire called the MS Neuropsychological Screening
Questionnaire (MSNQ) has been proposed for patients and informants [47].
Unluckily, the cognitive self-report complaints do not reflect cognitive test perfor-
mance in MS, but are more likely associated with depressive symptoms [47—49].
Nevertheless, fulfilling this type of questionnaires by informants could be helpful as
it has been considered more reliable than self-reports fulfilled directly by patients
with MS [47, 49].

One limitation of the use of comprehensive NP is that its administration is not
feasible everywhere in clinical practice and it is time consuming. So, the issue has
been to determine which relevant NP tests could be used minimally for detecting
cognitive dysfunction in MS and for selecting patients who require additional
evaluation from an expert. The SDMT [43] has been proposed as a good candidate
for detecting CI in comparison to other NP tests in early RRMS patients [48] and in
amixed sample of patients with MS (both RRMS and SPMS patients) [50]. This test
described in Table 16.2 is part of both the BRB-N and MACFIMS batteries. Notably,
it is associated with a good reliability in several assessments [51, 52]. Thus, this IPS
test has been chosen to be part of the Brief International Cognitive Assessment for
Multiple Sclerosis (BICAMS) which consists of the minimal cognitive evaluation
required for patients with MS [53] (Table 16.3). Nevertheless, one weakness of the
SDMT is its practice effect, and a computerized screening cognitive test (CSCT)
[54], detailed in Table 16.2, has been proposed for limiting this. The CSCT was
associated with a good accuracy for assessing IPS in patients with MS in compari-
son to other IPS tests included in the test of attentional performance (TAP) [57]. In
addition to the SDMT, it has been recommended by this group of experts to include
the California Verbal Learning Test-Second Edition [58] to assess episodic verbal
memory and the Brief Visuospatial Memory Test-Revised [59] to explore episodic
visuospatial memory as memory dysfunction occurs frequently in MS too
(Tables 16.2 and 16.3). The application of this brief cognitive assessment is ongoing
in international research studies in MS.

Consequences of Cognitive Impairment

Cognitive impairment could affect different aspects in the lives of persons with
MS. There are some direct and indirect consequences in terms of daily activities,
social function, leisure activities, and interpersonal relationships with family, part-
ners, and friends [1, 2, 60]. Moreover, cognitively impaired patients were more
unemployed than cognitively unimpaired patients in several studies [60-62].
Importantly, early cognitive status, independently to physical disability, contributed
to the vocational status change in a cohort of patients included after the diagnosis of
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Table 16.3 Proposition Cognitive domain Neuropsychological test
for minimal cognitive

assessment for multiple — N N
sclerosis (BICAMS) [53] Verbal episodic memory CVLT-L: first five recalls

Information processing speed | SDMT

Visuospatial episodic memory | BVMT-R: first three recalls

BICAMS Brief International Cognitive Assessment for Multiple
Sclerosis [53], SDMT Symbol Digit Modalities Test, CVLT-1]
California Verbal Learning Test-Second Edition, BVMT-R Brief
Visuospatial Memory Test-Revised

MS and followed during seven years [62]. In particular, IPS impairment could
predict this change, and cognitive deterioration was associated with both the
vocational status at the end of the follow-up and its change over the first seven years
after the diagnosis.

There is a negative impact on mood too and CI could interfere in self-esteem
feeling and copying strategy. In general, CI could alter life satisfaction and the
health-related quality of life [60, 62—-67]. Driving capacities could be compromised
depending on the extent and the severity of CI. In terms of the general treatment of
the disease, the presence of CI does modify medical decisions and medication
adherence. The management of CI and rehabilitation programs are further detailed
in part VI of this chapter.

Pathophysiology of Cognitive Impairment

The pathological substrate of CI in patients with MS is not completely understood.
Structural and functional imaging and histopathological studies have provided data
suggesting the role of both focal and diffuse brain damage within and outside MS
lesions in white and gray matter (WM and GM, respectively) [Review in 68—70].
The first approach is to consider simple imaging parameters such as the distribu-
tion, amount, and the extent of focal WM lesions. White matter lesion volume has
been found greater in cognitively impaired than in CP patients with MS in many
studies [68, 70], but there are only mild to moderate correlation with CI. These
modest associations between WM lesions and CI in MS could be explained by the
fact that T2 hyperintensities reflect heterogeneous pathologic substrates, including
edema, inflammation, demyelination, remyelination, gliosis, axonal loss, and there
is a lack of pathological specificity. More importantly, specific locations have been
highlighted, and lesions in corpus callosum have been associated with CI in patients
with MS [71]. Moreover, some clinical and imaging studies have suggested the role
of the cerebellum in CI and in particular in IPS impairment in MS [72-75]. Secondly,
it appears interesting to focus on diffuse brain damage and in particular to study the
so-called normal-appearing white matter or brain tissue (NAWM and NABT,
respectively). In a cross-sectional study, diffuse brain damage assessed by
magnetization transfer imaging (MTI) was associated with early CI in patients
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recently diagnosed with RRMS [12]. These results were replicated in other studies
and especially in sample including patients after the first clinical demyelinating
event suggestive of MS [76]. Cognitive impairment could be the consequence of
brain disconnection due to these abnormalities located in WM tracts. Diffusion ten-
sor imaging (DTI) protocols have allowed to study different metrics including frac-
tional anisotropy in the whole WM skeleton using a tract-based spatial statistic
analysis [77, 78] or in specific WM tracts [79] showing the relative contribution of
lesional and non-lesional WM in cognitive performance in patients with MS. Several
functional MRI (fMRI) studies have also provided interesting findings in patients
with MS without CI and with CI and illustrated cortical reorganization that is differ-
ent according to the stage of MS [68—70]. Brain compensatory mechanisms have
been found at early stage of the disease [74, 80, 81], and functional disconnection
may affect these mechanisms needed to overcome focal and diffuse structural dam-
age occurring during the disease. There are only few longitudinal studies that
included early RRMS patients with several cognitive and MRI evaluations with a
long-term follow-up. In one 7-year follow-up study, MRI parameters reflecting the
extent and the severity of the diffuse damage in NABT and the net consequence of
the diffuse brain damage assessed by atrophy measurements (whole brain and cen-
tral atrophy) more strongly predicted CI in RRMS patients than visible lesions in
the WM [40].

Besides WM, there is increasing interest concerning the damage within the
GM for explaining CI in MS [82]. Cortical lesion volume has been found to be
higher in cognitively impaired than CP patients with MS [83]. Once again, lesions
in specific locations have been considered clinically relevant and were associated
with CI in patients with MS. In particular, the regions of interest are deep GM
structures such as the thalamus and other basal ganglia and the hippocampus
[68—70]. Moreover, brain atrophy appears as a better predictor of cognitive dete-
rioration in patients with MS than WM lesion load [68]. In particular, GM atrophy
might play a significant role in the physiopathology of CI in MS, and both cortical
and subcortical atrophy have been significantly correlated to CI in patients with
MS [68, 82]. Some studies have investigated the role of thalamic atrophy in CI in
patients with MS and this topic gains interest [70, 82]. Moreover, a few studies
have focused on the hippocampus showing the role of its atrophy mainly in mem-
ory impairment in patients with MS [70, 84].

Finally, structural and functional approaches could be combined in order to bet-
ter explore cognitive functions in patients with MS. A functional disconnection
between GM structures at least, partially secondary to damage located in specific
WM areas, has been suggested as one of the most important mechanisms leading to
Clin MS. A promising method could be to investigate resting-state connectivity. In
early MS patients, both structural damage and resting-state functional connectivity
changes in brain networks have been investigated [85]. Interestingly, when compar-
ing the different effect sizes of MRI metrics, the highest value was found among the
functional connectivity measurements. Moreover, atrophy in one specific area,
namely, the posterior cingulate cortex (PCC), was the only predictor of the functional
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correlation between the medial prefrontal cortex and the PCC. Moreover, the
presence of brain and cognitive reserve could attenuate the negative effect of the
cumulative brain damage on cognitive performance in patients with MS [86-88].
An interesting longitudinal study including patients after the first clinical demyelin-
ating event (CIS) was performed to investigate the correlates of the evolution of
cognitive scores with the change of MRI parameters within 2-years of follow-up
[89]. Surprisingly, no significant differences were observed between baseline cogni-
tive status and both baseline and change of MRI metrics in this CIS cohort. One of
the explanations could be the presence of cognitive reserve present at this very early
stage of the disease.

Few studies have focused only on patients with PPMS. Focal and diffuse WM
damage and GM pathology have been reported as significant predictors of cognitive
performance in IPS, attention, and executive function in a 5-year follow-up study
including 31 patients with PPMS [90]. Additionally, in an immunohistochemical
study of postmortem brains of 26 patients with PPMS, a generalized diffuse menin-
geal inflammation was reported [91]. This confined inflammation might play a sig-
nificant role in the pathogenesis of cortical GM lesions and contribute to the clinical
disability in these patients.

Prognostic Factor

Physical disability and CI could occur independently from each other during the
course of the disease, and patients could present CI even before the manifestation of
physical symptoms. Aforementioned, patients who are so-called BMS could have
CI despite of a low EDSS supporting the need to detect cognitive deficits for evalu-
ating the severity of the disease. Notably, it has been proposed a modification of the
definition of BMS in order to include cognitive assessment [92]. The relationship
between physical disability and cognition has been questioned in MS. Significant
correlations between the EDSS score and cognitive test performances have been
reported [93, 94]. Even if modest relationships are typically observed between CI
and physical disability in MS, the majority of these results primarily concern the
measurement of IPS [94-97]. These data highlight the prognostic value of IPS
impairment that is considered as a central defect in MS. In a 7-year longitudinal
study, the cognitive deterioration was correlated with MRI parameters reflecting
mainly the initial brain diffuse axonal injury and its early change within the first two
years [40]. These results support the role of early central atrophy in CI in patients
with RRMS and in particular its correlation with IPS decline in early MS. The early
identification of IPS impairment could be a relevant marker of early central atrophy
that has been used for predicting the progression of the disability assessed through
changes in EDSS [98].
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Management of Cognitive Impairment

Medications: Disease-Modifying Drugs
and Symptomatic Treatment

Aforementioned, cognitive status should be included in treatment decisions
independently of physical disability as it represents a marker for disease severity
and progression. Nevertheless, the historical clinical trials did not take into account
these data in defining the efficacy of treatments in MS. Cognitive functions have
been evaluated mainly in post hoc analysis of the first clinical trials of disease-
modifying drugs in MS. Few studies have chosen cognitive outcome as a primary
endpoint. Cognitive secondary outcome measures of randomized controlled trials or
their extension have been reported [99]. For instance, a positive effect of interferon
beta 1b subcutaneous has been demonstrated in patients included after a CIS [100].
Another randomized clinical trial was performed for evaluating the effect on cogni-
tive function of different types of interferon beta (Avonex, Rebif, and Betaferon) in
newly diagnosed RRMS with one-year of follow-up [101]. In accordance with some
previous studies focusing on the effect on interferon beta in MS [102, 103], the
results suggest a positive effect on these disease-modifying drugs in preventing cog-
nitive deterioration in MS. Encouragingly, cognitive performances have been also
improved during an observational open-label study testing one monoclonal anti-
body in RRMS patients [104]. Moreover, fingolimod was tested in lipopolysaccha-
ride (LPS) model in rats in order to explore the link between immune activation and
cognition [105]. Indeed, the LPS was used as an agent inducing microglial cell
activation and brain inflammation. Interestingly, a protective effect of fingolimod
was demonstrated at different experimental levels (functional, histological, and
transcriptional steps) suggesting its application in treating memory impairment in
neuroinflammatory conditions.

Moreover, several symptomatic drugs have been tested to improve cognition in
patients with MS, such as anticholinesterasics (donepezil, rivastigmine) and
channel blockers [99]. However, no drug has shown positive results in large ran-
domized controlled trials. Some positive results have been reported on short-term
follow-up with L-amphétamine [99]. In conclusion, these studies provide insuffi-
cient data for prescribing symptomatic treatment for preventing and treating CI in
patients with MS.

Cognitive Rehabilitation and Remediation

There is a lack of well-designed research studies investigating the effectiveness of
cognitive rehabilitation programs in patients with MS [106, 107]. As the impair-
ment of IPS is a key deficit in MS and has a prognostic value in this disease, its early
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detection and management seem to be clinically relevant and justify putting some
efforts to investigate the impact of specific cognitive rehabilitation and remediation
programs. Moreover, managing episodic memory is also a challenge of this type of
programs and some specific studies are in progress. Besides, it is clinically relevant
to focus on ecological validity of this type of rehabilitation.

Conclusion

Cognitive impairment is common in MS and could be seen in each type and stage of
the disease. It affects primarily information processing speed, and episodic memory
is frequently impaired too. CI has a negative impact on daily activities and in par-
ticular on vocational status of patients living with MS. Even if there is a high vari-
ability, cognitive functions tend to deteriorate over time as cumulative brain damage
occurs. There is increasing evidence that CI could be due to a disconnection syn-
drome relative to the accumulated focal and diffuse brain damage within the white
and gray matter structures. Educational level, leisure activities, and intelligence
quotient contribute to cognitive reserve and have the potential to attenuate the con-
sequences of cognitive deficits at least at the beginning of the pathology. The pres-
ence of brain compensatory mechanisms supported the development of rehabilitation
and cognitive remediation programs. Longitudinal studies with long follow-up
including clinical, neuropsychological, and imaging assessments are still needed to
better understand the pathophysiology of cognitive impairment in both active and
non-active patients with MS. One of the remaining challenge is the treatment of
cognitive impairment in patients with MSS, and works are in progress.
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Chapter 17
Neuropsychiatry of Neuromyelitis Optica

Frédéric Blanc

Abstract Neuromyelitis optica (NMO), also called Devic’s disease, is a central
nervous system inflammatory disease characterized by optic neuritis and longitudi-
nally extensive acute transverse myelitis but also with brain involvement. Cognitive
impairment is present in 54-57 % of patients. The main cognitive deficits are in
long-term memory, speed of information processing, attention, and executive func-
tions. The neural basis of cognitive troubles in NMO seems to be the whole WM but
particularly the corpus callosum and the superior longitudinal fascicles. Depression
and fatigue are frequent behavioral symptoms of NMO. Guidelines for the treat-
ment of neuropsychological symptoms of NMO are needed: when clinical trials will
be conducted in NMO patients, a neuropsychological evaluation will be necessary.

Keywords Neuromyelitis optica * Neuropsychiatry * Neural basis of cognitive
impairment ¢ Cognitive impairment * Multiple sclerosis ¢ Brain atrophy * MRI « DTI

Introduction

Neuromyelitis optica (NMO), also called Devic’s disease, is a central nervous
system (CNS) inflammatory disease characterized by optic neuritis (ON) and
longitudinally extensive acute transverse myelitis (ATM). First described by
Eugene Devic and Fernand Gault in the nineteenth century as a distinct disease,
NMO was then classified as a subtype of multiple sclerosis (MS) [1]. The discovery
of an autoantibody called NMO-IgG that targets aquaporin-4 (AQP4) at the begin-
ning of the twenty-first century has transformed NMO in a clearly different CNS
pathology [2].

F. Blanc, MD, PhD, HdR (<)
CMRR (Memory Resources and Research Centre), University Hospital of Strasbourg,
1, avenue Moliere, 67000 Strasbourg, France

University of Strasbourg and CNRS, ICube Laboratory UMR 7357 and FMTS (Fédération de
Meédecine Translationnelle de Strasbourg), Team IMIS/Neurocrypto, Strasbourg, France
e-mail: frederic.blanc @chru-strasbourg.fr

© Springer International Publishing Switzerland 2015 249
B. Brochet (ed.), Neuropsychiatric Symptoms of Inflammatory Demyelinating

Diseases, Neuropsychiatric Symptoms of Neurological Disease,

DOI 10.1007/978-3-319-18464-7_17


mailto:frederic.blanc@chru-strasbourg.fr

250 F. Blanc

Epidemiological and population-based studies suggest that the prevalence of
NMO varies among countries: 0.52/100,000 in Cuba, 4.2/100,000 in French West
Indies [3], 0.72/100,000 in Mexico [4], 1.96/100,000 in the United Kingdom [5],
and 4.4/100,000 in Denmark [6]. Such differences are probably due to the genetic
background but also the improvement of treatment and decreasing mortality of
NMO patients [3].

The classical presentation of NMO patients is a relapsing disease with attacks of
optic neuritis (ON), ATM, or both in 90 % of cases [7]. The monophasic course or
progressive course is less common [8]. The two types of relapses ON and myelitis
are really disabling, and remission is poorer than in MS, particularly if untreated.

The diagnostic criteria for NMO were revised in 2006 after the detection of
NMO-IgG [9]. In addition to the two clinical events of ON and acute myelitis, a
diagnosis of NMO requires these two of the three following supportive criteria be
fulfilled:

— Contiguous spinal cord magnetic resonance imaging (MRI) lesion extending
over three or more vertebral segments

— Brain MRI not meeting diagnostic criteria of MS according to Paty [10]

— NMO-IgG seropositive status

Fourteen percent of NMO patients can have an initial short transverse myelitis
(less than three vertebral segments) [11]. A longitudinally extensive ATM is the
more frequent, but a short one does not exclude NMO. We will discuss thereafter
the presence/absence of brain lesions ON MRI. NMO-IgG status depends on the
detection method used: thus, 10-50 % of patients with NMO are negative for NMO-
IgG [12]. Insufficient assay sensitivity is the main cause of AQP4-IgG seronegativ-
ity, as shown in various comparative studies [13]. These criteria have been recently
revised but not published (Wingerchuk et al. 2014, oral presentation American
Academy of Neurology, S63.001, “revised diagnostic criteria for neuromyelitis
optica spectrum disorders”): these criteria have been expanded to include 6 different
core characteristics: optic neuritis, acute myelitis, area postrema syndrome (nausea,
vomiting, and hiccups), other brainstem syndromes, symptomatic narcolepsy or
acute diencephalic syndrome with MRI findings, and symptomatic cerebral syn-
drome with MRI findings. Antibody-positive patients need to show at least one of
these core characteristics. Antibody-negative patients need to show at least two of
the core characteristics with the following requirements: (1) At least one of the core
symptoms must be optic neuritis, myelitis, or area postrema syndrome; (2) the core
characteristics must be disseminated in space; and (3) MRI findings must distin-
guish NMO from MS, or other demyelinating disorders.

Patients with NMO have an extensive loss of AQP4 and a decreased astrocyte
concentration in acute and chronic NMO lesions of the spinal cord and the optic
nerves [14]. Brain lesions of NMO patients are localized at sites of high aquaporin
4 expression [15]. Pathology findings argue also for larger tissue damages including
brainstem and brain [16]. Such lesions in the brain of NMO patients led us to ask
the question of cognitive impairment and behavioral modifications in NMO patients.
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Cognitive Impairment in NMO

Because of the predominance of the lesions in the optic nerves and the spinal cord,
the research of cognitive troubles in NMO was late taken into account. However,
cognitive impairment in NMO is common. Thus, we have for the first time in 2008
demonstrated that NMO patients have cognitive dysfunctions [17]. This finding was
subsequently confirmed by others [17-22]. Cognitive impairment is present in more
than half of NMO patients: 57 % of NMO patients for Vanotti et al. [19] and also for
Saji et al. [20] and 54 % in our cohort [23].

The main cognitive deficits were found in long-term memory, speed of informa-
tion processing, attention, and executive functions. Whatever the studies, no clear
differences were found between the cognitive pattern of NMO and MS. It means
that the cognitive pattern in NMO patients was a “subcortical” cognitive impair-
ment, including a decreased speed of treatment of information (DSST, PASAT),
executive function impairment (PASAT, fluencies), attention impairment (PASAT,
forward and backward digit span), and memory impairment (SRT, 10/36). The term
“subcortical” was first used by K. Wilson when he described in 1912 patients with
Wilson’s disease with cognitive deficits different from other dementias and then for
patients with degenerative extrapyramidal disorders [24]. This term is also used for
inflammatory diseases. This term “subcortical” is particularly coherent with NMO
patients where the cognitive pattern and the atrophy pattern seem to be linked to the
WM involvement (see infra).

Using the emotional morphing task, Cardona et al. have demonstrated that NMO
patients have also difficulties to recognize negative emotions (disgust, anger, and
fear), in comparison to controls [22]. Such results could participate to behavioral
modifications in NMO patients.

Behavioral Aspects of NMO

Although very few papers describe behavioral aspects of NMO, the main behavioral
symptom described in NMO is depression [25]. In 2004, a first case of major depres-
sion concomitant to a relapse was described in a NMO case [26]. Using the 15 items
geriatric depression scale (GDS), Kawahara has demonstrated that NMO patients
are depressed in more than 35 % of cases [25]. These results were confirmed by
Chanson et al., using a more specific scale (EHD for “Echelle d’Humeur Dépressive”
in French and depressive mood scale in English) [27]. This 11-item French ques-
tionnaire has been specifically designed and validated for the assessment of depres-
sion in MS. Interestingly, it seems that the best predictor of depression is the
importance of the handicap measured by EDSS score [27].

Fatigue has been also frequently described with NMO. It has been first
described associated with hypothalamic lesions and endocrinopathies [28].
Symptoms associated with hypothalamus are various including fatigue,
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hypothermia, hyperphagia, obesity, and symptoms associated with each axis such
as the CRH-ACTH axis or the TRH-TSH axis, but also hyperprolactinemia with
amenorrhea and galactorrhea [28]. Fatigue and NMO have been also described to
be associated with high level of creatine kinase in three Japanese cases [29].
Chanson et al. have demonstrated that the scores for all dimensions of fatigue
were lower in NMO than in MS, but this difference reached the level of statistical
significance only for the psychological dimension [27]. Finally, it is of interest to
note that fatigue and depression can affect cognitive functions in NMO patients as
in other inflammatory diseases [21].

Neural Basis of Neuropsychological Modifications in NMO

Brain Lesions in NMO

Brain involvement in NMO patients seems to be more frequent than the first
descriptions of the disease. Brain MRI at the beginning of the disease is usually
normal. However, after a disease course of several years, non-MS-like lesions
were found in 50 % of patients, whereas MS-like lesions were present in only
10 % of cases [30]. Logically, brain lesions in NMO are localized at sites of high
AQP4 expression [15]. Using T1-3D MRI images, we have found a decreased
WM volume in the frontal and parietal lobes (including the superior longitudinal
fascicle), corpus callosum, cerebellum, brainstem, and optic chiasm compared to
healthy control subjects, but no GM atrophy [23]. Using diffusion tensor imaging,
brain tissue abnormalities have been found in normal appearing gray matter
(NAGM) and normal-appearing white matter (NAWM) [31]. Furthermore, using
magnetization transfer (MT) MRI, Rocca et al. showed reduced MT ratio of the
NAGM [32]. Magnetic resonance (MR) spectroscopy showed no abnormality in
brain NMO, including gray matter (GM) and white matter (WM) [33-35].
However, in these studies, the analysis was on the centrum ovale [33] or other
specific regions of the brain. To our best knowledge, no study has tested the whole
brain using MR spectroscopy in NMO.

Neuropathologically, Popescu et al. did not find any demyelination of the GM
of the brain including cerebellum, and more pathological data are needed on the
brain WM, even if case of cerebellum involvement has been described [36, 37].
Popescu et al. have found also a preservation of aquaporin-4 (AQP4) in cerebral
cortex of patients with NMO. In the same way, Saji et al. demonstrated no cortical
demyelination, but they found neuronal loss in cortical layers II, III, and IV, with
reaction of aquaporin-4 (AQP4)-negative astrocytes in layer I, massive activated
microglia in layer II, and meningeal inflammation [20]. Interestingly, this cortical
degeneration could explain the cognitive impairment also found in these Japanese
patients [20].
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Neural Basis of Cognitive Impairment in NMO

Because of the existence of few brain lesions in NMO patients, one could think that
NMO patients with cognitive impairment would have more WM lesions than
patients without. However, no correlation between brain lesions and cognitive
impairment has been found in any studies [17, 18, 23]. On the other hand, we have
demonstrated that NMO patients with cognitive impairment compared to NMO
patients without any have a large decreased WM volume including brainstem, cer-
ebellum, corticospinal tracts, and also the important fascicles of the brain such as
corpus callosum, superior longitudinal fascicle, and inferior longitudinal fascicle
[23]. Moreover, we demonstrated correlations between cognitive tests performance
and white matter volume. First, we found an association between low performance
for immediate and delayed spatial memory and a reduced volume of the optic chi-
asm, the corpus callosum, limbic lobe including parahippocampal gyri, and fronto-
parieto-occipital regions including the superior longitudinal fascicle. Visual
impairment could explain difficulties in performing a visual memory task. Chronic
disconnection of the corpus callosum by surgery is known to be responsible for
moderate memory impairment, particularly topographical memory [38]. The para-
hippocampal gyri are regions well known to be involved in memory, particularly in
spatial memory (where stream) [39]. Finally, the frontoparietal network, the supe-
rior longitudinal fascicle, and the parietal cortex are also of importance for memory,
particularly spatial working memory [40, 41].

Reduced WM in the corpus callosum and the pons was correlated with poor
performances on PASAT. Norepinephrine-synthesizing neurons that send diffuse
projection from a part of the pons, the locus coeruleus, have a major role in atten-
tion, particularly in focused attention and the ability to redirect attention [42, 43].
Attention is of high importance to succeed in performing the PASAT. Anterior cal-
losal abnormalities are reported to be correlated with impaired PASAT performance
in MS [44]. In the same way, impaired PASAT was associated with numerous little
frontal WM regions involved in the working memory [45]. A verbal memory test
(BCcog-SRT) was found to be correlated logically to regions of importance for
episodic memory (thalamus, fornix, hippocampus, frontal lobe) and for recognizing
words (lingual gyrus) [46]. Digit span was found to be correlated with perisylvian
atrophy, as previously described [47]. DSST, a speed writing test, was found to be
correlated with the precentral gyrus, which is also the primary motor cortex, indis-
pensable to do this test.

In the same way, He et al. have demonstrated using DTI significantly correlations
between corpus callosum, frontal regions, and cognitive tests concerning verbal
memory and speed of information processing [48]. Thus, with PASAT, they found
correlations with corpus callosum (fraction of anisotropy and mean diffusivity).
These data are coherent with ours showing the importance of the corpus callosum
and the superior longitudinal fascicle in NMO for cognitive aspects.
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Treatment

Current NMO treatments include general immunosuppressive agents such as oral
azathioprine, oral prednisone, oral mycophenolate mofetil, or oral methotrexate.
B-cell depletion using intravenous rituximab is of interest particularly for patients
with pejorative evolution [49]. For relapses, intravenous methylprednisolone and
plasma exchange are the treatments of reference [49]. However, no treatments have
been tested for cognitive and behavioral aspects of NMO. Moreover, no controlled
clinical trials in NMO patients have been ever conducted to date even for the classi-
cal aspects of NMO, i.e., NO and ATM [50].

Conclusion

NMO is an inflammatory disease of the central nervous system not only responsible
for NO and ATM, but also brain involvement including GM and WM. That is the
reason why cognitive impairment in NMO is logical. The neural basis of cognitive
troubles in NMO seems to be the whole WM but particularly the corpus callosum
and the superior longitudinal fascicles. Depression and fatigue are frequent behav-
ioral symptoms of NMO. There are no guidelines for the treatment of neuropsycho-
logical symptoms of NMO: when clinical trials will be conducted in NMO patients,
a neuropsychological evaluation will be necessary.
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Chapter 18
Dementia in Multiple Sclerosis

Gilles Defer and Pierre Branger

Abstract Dementia in multiple sclerosis is not a well-defined condition as it may
refer to different clinical situations. In addition, as the term has now disappeared
from the last version of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5), dementia may be now defined as a major neurocognitive disorder lead-
ing to significant alteration of social and/or physical independence that could be
explained from a pathophysiological point of view as a cortico-subcortical multi-
ple disconnection syndrome. Today, there was no informative prospective study
permitting to establish the prevalence of dementia in MS. However, according to
the literature, major neurocognitive disorder significantly limiting daily life activi-
ties, social relationships, or patient’s ability to work may be higher than previously
suspected in MS patients, especially in the progressive forms of the disease.
Sometimes, early rapid and severe cognitive impairment may be the initial or the
main manifestation of the disease. Patient’s cognitive profile in case of major neu-
rocognitive disorder does not differ from what is known about cognitive impair-
ment in MS including major alteration of information processing speed. Prospective
multicenter studies would be useful to better define the frequency and time of
occurrence of dementia in this disease. Other main challenges for the future should
be the identification of modifiable risk factors for severe cognitive impairment and
the goal of reducing cognitive disability progression through new therapeutic
procedures.
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Introduction

Psychiatric and cognitive manifestations of multiple sclerosis (MS) are largely
described in details in other chapters of this book. However, concerning cognitive
impairment, and beside the identification of the altered cognitive domains for one
patient, one important question the neurologist may have to face is the estimation of
the severity of this alteration and its consequences in daily life activities, social
relationships, or patient’s ability to work. Indeed, this cognitive disability adds to
physical disability to greatly affect patient’s quality of life [1] and represents a hard
therapeutic challenge as, today, there is no drug able to significantly and perma-
nently improve cognitive impairment of MS patients [2, 3]. One peculiar issue,
related to severe or even very severe cognitive dysfunction, is the patient may early
have or develop after years of disease a dementia. Usually dementia in MS is not
only a rare situation but in addition not a well-defined clinical picture. Indeed, most
of the reported cases of dementia in MS are individual case reports or small series
[4-7], and there was no informative prospective study reporting the incidence or
prevalence of dementia in MS. The main explanation of this lack of data probably
comes from the absence of recognized published diagnosis criteria. When reading
of the last version of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) published in 2013 [8], it is surprising to see that the term dementia is now
leaved but included under the newly named entity Major Neurocognitive Disorder.
Therefore, MS, associated or not with behavioral symptoms (which is also an
important symptom in this disease), found its place as an example in the paragraph
giving criteria and coding clues for Neurocognitive Disorder due to Another Medical
Condition as Alzheimer and Lewy body diseases, frontotemporal disorders,
Parkinson’s, Huntington’s, or vascular diseases, etc.

According to these remarks, this chapter will deal successively the question on
the definition of dementia in MS and its cognitive profile according to the underly-
ing pathophysiology. The frequency and main data issued from the literature,
including cases with histological confirmation, will be discussed in the second part.

Concept of Dementia
Definition

Initially, the concept of dementia described by Esquirol [9] was the acquired char-
acter of cognitive decline before proposing a distinction between acute and chronic
dementia. Acute dementia was renamed later delirium and characterized by the
DSM-1V (Diagnostic and Statistical Manual of Mental Disorders, text revised [10])
as a disturbance of consciousness and a change in cognition that develop over a
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Table 18.1 Diagnostic criteria of major neurocognitive disorder in DSM-5 [8]

(A) Evidence of significant cognitive decline from a previous level of performance in one or
more cognitive domains (complex attention, executive function, learning and memory,
language, perceptual-motor, or social cognition) based on:

1. Concern of the individual, a knowledgeable informant, or the clinician that there has been a
significant decline in cognitive function

2. A substantial impairment in cognitive performance, preferably documented by standardized
neuropsychological testing or, in its absence, another quantified clinical assessment

(B) The cognitive deficits interfere with independence in everyday activities (i.e., at a minimum,
requiring assistance with complex instrumental activities of daily living such as paying bills or
managing medications)

(C) The cognitive deficits do not occur exclusively in the context of a delirium

(D) The cognitive deficits are not better explained by another mental disorder (e.g., major
depressive disorder, schizophrenia)

Table 18.2 Diagnostic criteria of major or mild neurocognitive disorder due to another medical
condition in DSM-5 [8]
(A) The criteria are met for major or mild neurocognitive disorder

(B) There is evidence from the history, physical examination, or laboratory findings that the
neurocognitive disorder is the pathophysiological consequence of another medical condition

(C) The cognitive deficits are not better explained by another mental disorder or another
specific neurocognitive disorder (e.g., Alzheimer’s disease, HIV infection)

short period of time, usually hours to days, and tend to fluctuate during the course
of the day. In this manual, dementia was characterized by multiple cognitive deficits
including memory impairment and at least one of the following cognitive
disturbances: aphasia, apraxia, agnosia, or disturbance in executive functioning,
causing significant decline from a previous level of functioning [10]. In the last
published version of this classification of mental disorders (DSM-5 [8]), the term
delirium was kept, whereas the term dementia was changed for mild (insufficient to
interfere with independence) or major neurocognitive disorders (dementia in
DSM-1V). The other main change is the disappearance of the classically required
presence of “memory impairment” for all dementias. It has been recognized that
memory impairment is not the first domain to be affected in all of the other diseases
that cause a neurocognitive disorder, as in frontotemporal lobar disorder where lan-
guage could be affected first. Diagnostic criteria of major neurocognitive disorders
in DSM-5 are reported in Table 18.1. Therefore, each classical disease or syndrome
(as Alzheimer’s disease, vascular disorders, or head trauma) responsible of neuro-
cognitive disorders has its own, mild or major, diagnosis criteria, whereas MS has
no specific criteria and has then to be classified in the part entitled neurocognitive
disorders due to another medical condition (Table 18.2). According to that, it seems
from clinical practice that a significant number of patients with MS may fulfill these
criteria with sufficient decline in memory and executive abilities causing an irre-
versible source of social and/or professional disabilities.
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Cortical Versus Subcortical Dementia in Multiple
Sclerosis, Myth, or Reality

Distinction between cortical and subcortical dementia is still debated but had
allowed to classify, since many years, most of neurocognitive disorders. The
concept of cortical dementia, whose prototype is Alzheimer’s disease, is linked
to a foreground memory impairment, with at least one associated cognitive dis-
order such as aphasia, apraxia, or agnosia, resulting in alteration of the social
and/or physical independence. The concept of subcortical dementia [11] is less
consensual and commonly used to describe very different patterns of cognitive
dysfunction in diseases such as Huntington’s disease, progressive supranuclear
palsy, Parkinson’s disease, or HIV infection. Bradyphrenia and dysexecutive dis-
orders are predominant and can affect visuospatial and memory abilities without
aphaso-apraxo-agnosia syndrome. Sometimes, cognitive deficits may be directly
related to lesions in the subcortical gray matter and white matter but also indi-
rectly related through dysfunction of cortico-subcortical frontal circuits explain-
ing the use of “sub-corticofrontal dementia” expression in place of subcortical
dementia [12]. A proposal of classical recognized differences between cortical
and subcortical dementia is presented in Table 18.3 [13]. However, this distinc-
tion is now controversial because the anatomical damaged systems underlying to

Table 18.3 Neuropsychological characteristics of cortical and subcortical dementias [13]

Dementia Cortical Subcortical
Global cognitive efficiency Very disturbed +/— Preserved
Episodic memory In the foreground In the background
Encoding Disturbed Preserved

Free recall Disturbed Disturbed

Cued recall Disturbed +/— Preserved
Recognition Disturbed Preserved
Implicit memory Disturbed Preserved
Priming effect Preserved Disturbed
Procedural memory

Executive functions In the background In the foreground
Bradyphrenia Rarely observed Present
Oral/written language Lack of word, dysorthography Often preserved
Speech Long preserved Dysarthria

Praxis Disturbed Preserved

Gnosis Disturbed Preserved

Mood +/— Preserved Disturbed

Reprinted with permission from Defer G, Daniel F. Démence in Neuropsychologie de la Sclérose
en plaques, p 135-139. Defer G, Brochet B, Pelletier J, Editions Masson. Copyright 2010 Elsevier
Masson SAS. All rights reserved [13]
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the different observed subcortical dementia cognitive patterns are of great vari-
ability. In this context, it can be allowed that the cognitive profile of MS is some-
where between these two concepts. Indeed, the disruption of communicating
inside networks as a consequence of white matter damage could constitute the
anatomical substrate of this cognitive impairment [14]. Calabrese et al. [15] sug-
gested the term “multiple disconnection” to describe the variety of neuropsycho-
logical deficits encountered in this demyelinating disease (different from those
observed in typical cortical or subcortical dementia), which may result from
damages to temporal lobes, diencephalic memory systems, and to fronto-striatal
circuits. This concept is now clearly supported by different studies [16—19].
Louapre et al. compared 15 cognitively impaired RRMS with abnormal perfor-
mances in at least 3 tests to 20 cognitively preserved RRMS and 20 age-matched
healthy controls. Cognitively impaired patients had higher white matter lesion
load, and more severe atrophy in gray matter regions highly connected to net-
works involved in cognition. In addition, the authors showed that functional con-
nectivity of attentional and default mode networks was decreased in the
cognitively impaired group compared to the cognitively preserved group. The
disconnection of these networks may deprive the brain of compensatory mecha-
nisms required to face widespread structural damage [20]. Another multicenter
study comparing fMRI scans in 42 RRMS (in whom 47 % were considered cog-
nitively impaired) and 52 sex-matched healthy controls when performing the
N-back task found that cognitively preserved patients had increased recruitment
of the right dorsolateral prefrontal cortex, whereas cognitively impaired MS
patients had reduced activations of several areas in the fronto-parieto-temporal
lobes. These data suggest that preserved efficient frontal network is associated
with a better cognitive profile in MS patients [21].

Beside relationship with lesion burden [22, 23], measurement of global or
regional brain atrophy seems also to be particularly sensitive to cognitive status.
Change in brain volume may be evaluated using different techniques such as the
brain parenchymal volume (BPF), structural image evaluation using normaliza-
tion of atrophy (SIENA), or the voxel-based morphometry (VBM) approach.
Several studies have related brain volume change to cognitive alteration in MS
cognitive dysfunction [24-28]. Cortical atrophy may contribute to the develop-
ment of cognitive impairment in MS [29] and dominates the pathological pro-
cess as MS progresses [30], even if Benedict et al. [31] concluded in a
cross-sectional study concerning 82 patients that central and cortical atrophy
participate equally to the development of cognitive dysfunction in MS. Whatever
the underlying mechanisms driving cognitive dysfunction in MS, some patients
are able to withstand without no or weak cognitive impairment despite signifi-
cant white/gray matter lesions and/or cerebral atrophy suggesting of efficient
cognitive reserve. The maximal lifetime brain growth [32], hereditary, and intel-
lectual enrichment [33] are described as factors contributing to sources of cog-
nitive reserve. These sources of reserve may help identify patients at greatest
risk for cognitive decline and may be targeted for early-intervention cognitive
rehabilitation [34].



262 G. Defer and P. Branger

Dementia in Multiple Sclerosis

Frequency

As previously pointed out, to date there is no informative prospective study able to
give the prevalence of dementia in MS. Again frequency of major cognitive impair-
ment in MS population is difficult to provide from the literature because of lack of
published validated diagnosis criteria. However, some studies had tried to approximate
this question. Through different articles, Rao et al. [35-37] reported that 40-65 % of
MS patients may have cognitive impairment during their disease, with consequences
on daily life [38, 39], and that 20-30 % may have severe dementia. In fact, this asser-
tion is based on a small study where 28/44 patients with progressive MS were shown
to have memory disorders and among them 9 had “broader cognitive alteration.”
However [40], nothing was specified regarding the impact on daily life activities of
cognitive impairment in these patients which is a mandatory criteria for dementia.

Scales objectifying loss of independence (Minimal Record Disability [41]) due
to cognitive impairment were incorporated in two studies [42, 43]. Rodriguez et al.
[43] explored in Olmsted County, Minnesota, a cohort of 179 cases of definite or
probable MS and found few patients (3.7 %) with severe decrease in cognition
requiring supervision. Using the mental functional subscore of the EDSS, Midgard
et al. [42] (from Mgre and Romsdal County, Norway) found that 4 % of their 124
patients had severe cognitive disorder, whereas when using the Incapacity Status
Scale, 10.3 % were reported to have decrease in mentation severe enough to inter-
fere with everyday activities. However, it is known that the EDSS mental subscore
do not well reflect the nature and severity of cognitive alteration. In addition in these
two studies, the nature of cognitive alterations was not studied or specified then
challenging the diversity of cognitive impairment required for the diagnosis of
dementia. Similar limitations concern another study [44] exploring a small cohort of
26 patients with progressive MS where a dementia scale testing impact on daily life
activities (Blessed Dementia Scale [45]) was used and showed that 50 % of patients
matched the criterion of “major cognitive dysfunction or dementia.”

In a review devoted to MS, Benedict and Bobholz [46] reported high occurrence
of dementia in a selected group of patients. Indeed, using data from a previous pro-
spective study evaluating in a large cohort of MS patients using the MACFIMS
cognitive battery [47], they search for patients meeting DSM-IV criteria for demen-
tia. They found that 22 % of the 291 evaluated patients had low (<2.0) abnormal
neuropsychological Z-score (calculated from the data of 56 healthy controls) for at
least one memory test and most tests exploring other cognitive domains with impair-
ment of vocational status. This group of MS-associated dementia has very similar
demographic features as compared with other MS population in the literature except
for a higher frequency (51 %) of secondary progressive disease and more behavioral
disturbances.

In 2009, Staff et al. [48] reported a retrospective case series through the Mayo
Clinic data retrieval system between 1996 and 2008. They plan to identify severe
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cognitive impairment as a primary neurological symptom in MS patients. Severe
cognitive impairment was formally assessed by the Kokmen Short Test of Mental
Status (38-point cognitive screening test assessing orientation, attention, learning
and recall, calculation, abstraction, construction, and knowledge) which has a good
sensitivity and specificity for patients younger than 50 years [49]. This screening
procedure led to the identification of 172 MS patient with severe cognitive impair-
ment among 549 having cognitive alterations which represent 30 % of patients pre-
senting potentially a dementia. Unfortunately, the number of MS patients without
cognitive impairment in the database and clinical details of these patients was not
available.

Whatever the limitations of these two studies, they suggest from single center
experience that among MS patients with cognitive alteration, dementia may be rela-
tively high between 20 and 30 %.

Clinical Presentation of MS Cases Inaugurated by Dementia

Different case reports or small series have reported severe cognitive impairment or
dementia initiating or with rapid progression early on in the disease.

In 1976, Young et al. [4], before imaging area (only one patient had brain scan),
reported 5 cases of patients presenting behavioral and cognitive disorders with or
without initial neurological manifestations, but getting finally a diagnosis of
MS. The study mainly concerns the observation of cognitive impairment early on in
the disease, especially because 2 patients had mental symptoms several years before
neurological ones with severe alteration of some cognitive domains on psychologi-
cal testing and behavioral disorder suggesting of dementia. In all patients, neuro-
psychological assessment found a decline in overall intellectual efficiency worsening
at most evaluation.

Fontaine et al. [5] reported two cases of women with MS histological confirma-
tion. The first patient aged 51 years developed a progressive pragmatic behavior
with alteration of short-term memory and learning abilities with later on construc-
tive and dressing apraxia. Initially, neurological evaluation did not show sensorimo-
tor, gait disorder, cranial nerves, or cerebellar abnormalities. This patient died
4 years after the beginning of symptoms. Postmortem examination showed numer-
ous plaques in the periventricular white matter with severe atrophy of corpus cal-
losum. Plaques were also seen in the white matter of both hippocampus and the
columns of the fornix that explains memory impairment. The second patient pre-
sented with behavioral disturbances starting during childhood and had to left school
at 12. She had mystic hallucinations and was depressive. Cognitive testing showed
severe intellectual and memory dysfunction; visuospatial processes were severely
affected. MR imaging showed periventricular lesions. Stereotactic biopsy of a large
left frontal plaque confirmed MS diagnosis.

In 2005, Leyhe et al. [6] reported 4 cases in patients older than 60 years who
were referred to the memory clinic for diagnosis of dementia. All of them were
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found to have evidence of biological (positive oligoclonal bands on CSF examination)
and MR imaging chronic inflammatory CNS process compatible with the diagnosis
of MS, mainly primary progressive (3/4). Only one had progressive gait distur-
bances associated with major cognitive alterations, whereas others had mainly sen-
sitive symptoms. This series shows that MS could be considered as a differential
diagnosis of dementia in older patients especially in case of white matter abnormali-
ties on MR imaging. In addition, it has been recently showed that Alzheimer disease
(AD) may coexist with MS dementia and that in patients presenting complicated
cognitive presentation, ®F-fluorodeoxyglucose PET imaging and CSF-AD bio-
markers may be of diagnostic value [50].

Another MS case with dementia was reported by Stoquart-Elsankari et al. [7].
The observation concerned a 48-year-old woman presenting with cognitive slowing
and hemiparesis who had dramatic dementia evolution. Motor symptoms responded
well to steroids treatment, but cognitive abilities continue over 6 months to severely
deteriorate with cerebral MRI showing diffuse hyperintensities of the white matter
especially in frontal regions despite immunosuppressive therapy with
mitoxantrone.

In 2003, Zarei et al. [51] reported 6 patients initially presenting with an undiag-
nosed progressive dementia syndrome with prominent amnesia often accompanied
by classic cortical features including dysphasia, dysgraphia, or dyslexia. Mood dis-
turbance was ubiquitous, and in three patients, there was a long history of preceding
severe depression. Thereafter, all patients developed on follow-up, physical signs,
and marked disabilities. MR imaging and ancillary investigations establish the diag-
nosis of MS. These cases led the authors to propose the concept of cortical variant
of MS supported by 17 other similar older cases found in the literature. This concept
was more developed in another paper [52] where the authors underline a potential
relationship between radiological and neuropathological demonstrated high fre-
quency of cortical lesions and neurobehavioral symptoms, including depression,
amnesia, or other distinct cortical syndromes. Most of the reported patients had
depression, and 40 % presented amnesia or psychiatric symptoms (personality
change, aggression, perseveration, circumstantiality, or inappropriate hunger).
Indeed, behavioral symptoms and related impairments are now well described and
more frequently observed than previously suspected [53], even sometimes as an
initial manifestation of disease. However, these cases, some of them having mainly
psychiatric presentation, cannot be restricted to “a cortical disease” as accepted MS
pathophysiological processes supporting cognitive alteration are now well linked to
a multiple disconnection or brain networks alterations including basal ganglia [54,
55].

Presentation and related clinical features of severe cognitive alteration have been
well approached by the already discussed study of Staff et al. [48]. In this study, the
authors identified among 172 patients with severe cognitive impairment, after hav-
ing applied numerous exclusion criteria using extensive biological examinations, 23
patients (representing 4 % of the whole initial examined cohort of 549 patients) in
whom severe cognitive impairment was the primary neurological symptom and who
had no significant MS-related impairment in other neurological domains or
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alternative diagnosis for cognitive dysfunction. In 9 patients, cognitive dysfunction
occurred in an attack-related subacute fulminant presentation with five suffering of
single severe cognitive attack without full resolution. All had a relapsing-remitting
form of the disease. In the 14 other patients, cognitive alteration evolved in progres-
sive fashion leading to significant disability in the context of a primary or secondary
progressive disease form. Among the whole cohort, 65 % exhibited psychiatric
symptoms, 57 % had mild cerebellar ataxia, and 39 % had cortical symptoms and
signs (seizure, aphasia, apraxia), whereas 70 % had brain atrophy on MR imaging.
Interestingly, 67 % had a history of smoking and 93 % of which was active at the
time of disease onset.

Discussion/Conclusion

Today, there is no doubt that dementia in MS may occur during the course of the
disease. Whatever the terminology used (now major neurocognitive disorder inter-
fering with independence according to DMS-5), this disabling disorder needs to be
better identified in MS patients. Cognitive profile of demented MS patients does not
seem to differ from cognitive alterations classically observed in this disease includ-
ing major alteration of information processing speed or verbal and visual memory
impairment [46]. Regarding clinical presentation, the clinician may have to encoun-
ter two main situations. The first one, probably the most frequent, may be a less or
more rapid worsening of cognitive alteration during disease course mainly in pro-
gressive forms but not only as severe cognitive impairment may be observed in
nonclinically active relapsing-remitting MS where progression of major neurocog-
nitive disorder is the only cause of disability (personal observations). This profile is
in line with the results of different longitudinal studies which demonstrated that in
a defined cohort, the percentage of patients with major neurocognitive disorder con-
tinues to increase overtime and that preexisting alterations of cognition may favor
this evolution [56-61].

Secondly, dementia may start as an acute or subacute picture of encephalopathy
possibly associated with other symptoms without full resolution [7, 48]. At that
time, a differential diagnosis with acute disseminated encephalomyelitis (ADEM)
may be difficult needing immediate MR imaging and CSF examination [7]. In fact,
this picture may be linked to a severe cognitive relapse which needs to be actively
treated with steroid as any usual motor or visual relapses. The concept of isolated
cognitive relapse has recently emerged from the literature and may be applied to this
situation [62—64]. Moreover, in case of poor resolution, disease-modifying therapy
would be quickly introduced even in case of lack or minor physical symptoms or
disability, in order to prevent progressive worsening of cognitive disability [65, 66].
Finally, the third picture including significant psychiatric disorders, especially
depression, that occur before or are associated with cognitive alteration with or
without cortical symptoms may be rarer and probably need more time and clinical
and paraclinical investigations to be definitively linked to MS.
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According to the literature, it seems that in MS, major neurocognitive disorder
sufficient to interfere with independence may occur at a higher rate (between 20 and
30 %) than previously suspected, especially in the progressive form of the disease,
keeping in mind lack of convincing informative prospective study on that question.
Then, one of the main challenges in the research field of cognition in MS would be
to set multicenter prospective studies having as a primary goal to better define the
prevalence of major neurocognitive disorder impairing daily life activities, accord-
ing to DSM-5, especially in the progressive forms of the disease. Inclusion criteria
would probably consider patients with at least cognitive alterations higher than 2SD
compared to healthy controls or normative data for 3 or more cognitive domains
including IPS and episodic memory. In addition, pooling clinical and conventional/
nonconventional MR imaging data from MS cases with early and severe cognitive
impairment as the initial and main manifestation of the disease would be useful to
understand the underlying pathophysiological aspects responsible of this cognitive
disability. As Staff et al. [48] pointed out active smoking in most of their patients
with major neurocognitive disorder, such study would be necessarily completed by
simultaneous search of potential risk factors as some modifiable ones have been
already identified as potentially modifying the relationship dementia/dependence in
elderly patients [67, 68]. Finally and because there is today no specific therapy
which had clearly demonstrated an efficacy for cognitive impairment in MS, the
development of new therapeutic strategies and/or new treatments is needed to help
these patients reduce or prevent cognitive disability.
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Chapter 19
Depression, Anxiety, and Cognitive
Functioning in Multiple Sclerosis

Jean Pelletier, Audrey Rico, and Bertrand Audoin

Abstract Patients with multiple sclerosis (MS) often show depressive and anxiety
symptoms as well as cognitive disorders. However, it is difficult for several reasons
to determine how depression and anxiety may contribute to these patients’ cognitive
impairments. On the one hand, other contributory factors such as fatigue may be
involved; and on the other hand, the methods currently used to assess depression
and anxiety are subject to bias of various kinds, which makes it difficult to deter-
mine whether and to what extent these disorders are responsible for the expression
of cognitive symptoms. Lastly, little is known so far about the physiopathological
mechanisms underlying these disorders.

Anxiety seems to have only minor effects on MS patients’ cognitive functioning.
It is generally recognized that the anxiety induced by patients’ difficulty in adapting
to the disease and the painful emotional feelings it generates are triggered by psy-
chosocial pressures without affecting patients’ cognitive performances.

Although the effects of depressive disorders on cognitive functioning are still a
matter of debate, it is nevertheless possible that these disorders may influence the
cognitive problems associated with MS. It is also possible that the presence of focal
or diffuse brain lesions might at least partly explain the onset and the aggravation of
depressive symptoms and cognitive impairments in these patients.

At some particular stages in the disease (namely, the early and the progressive
phase), it is particularly important to note the presence of anxiety and depressive
symptoms and their repercussions on the patients’ cognitive deficits, such as those
affecting the performance of attentional and executive tasks. In view of the high
prevalence of latter deficits, means of assessing and treating them are urgently
required in order to be able to improve the patients’ quality of life.

Keywords Anxiety * Depression * Cognitive functioning * MRI

J. Pelletier, M.D., Ph.D. (<) ¢ A. Rico, M.D., Ph.D. ¢ B. Audoin, M.D., Ph.D.
Pole de Neurosciences Cliniques, Service de Neurologie, APHM, Hopital de la Timone,
Marseille, France

CNRS, CRMBM CEMEREM UMR 7739, Aix-Marseille Université, Marseille, France
e-mail: jean.pelletier @ap-hm.fr; audrey.rico@ap-hm.fr; bertrand.audoin @ap-hm.fr

© Springer International Publishing Switzerland 2015 271
B. Brochet (ed.), Neuropsychiatric Symptoms of Inflammatory Demyelinating

Diseases, Neuropsychiatric Symptoms of Neurological Disease,

DOI 10.1007/978-3-319-18464-7_19


mailto:jean.pelletier@ap-hm.fr
mailto:audrey.rico@ap-hm.fr
mailto:bertrand.audoin@ap-hm.fr

272 J. Pelletier et al.
Introduction

The fact that anxiety, depressive symptoms, and cognitive deficits are often
associated with multiple sclerosis (MS) no longer needs to be proved, since these
disorders are known to be extremely frequent in MS patients and to seriously affect
their quality of life. In addition, the impact of these symptoms on the everyday lives
of MS patients and their families would certainly justify the introduction of system-
atic screening so that appropriate treatment can be initiated. However, the physio-
pathological mechanisms underlying these symptoms are rather complex because
they may involve focal or global brain lesions as well as patients’ reactions to the
disease. These intricate mechanisms can therefore make it difficult for MS patients
to meet their socioprofessional and familial obligations. The repercussions of the
disease are just as serious, if not more so (because they are not clearly visible) than
those resulting from the patients’ physical and sensory disabilities.

Although it is essential to document how the presence of brain lesions contrib-
utes to depression, anxiety, and cognitive disorders, the other contributory parame-
ters possibly involved also need to be studied in order to be able to fully understand
and treat these disorders, namely:

— The nature of the disease, which frequently occurs quite suddenly in fairly young
individuals at a strategic time in their lives when they tend to be investing heavily
in their emotional and professional future

— The unpredictable evolution of the disease

— The characteristics of the disease at specific moments (at disclosure of the diag-
nosis, when the patients’ disabilities worsen, when side effects occur, when the
treatment has to be changed)

— The presence of side effects such as fatigue and chronic pain

— The patient’s basic personality

— The quality of the social support provided and the modes of coping used to deal
with the potentially destabilizing situations resulting from the disease

The Impact of Depression on MS Patients’
Cognitive Functioning

Among the various factors possibly responsible for depression in MS patients, it is
still very difficult to determine the extent to which patients’ motor and sensory
problems, their cognitive impairments, fatigue, and their individual personality
traits may prevent them from adapting to the disease. And conversely, the possible
effects of depression on these patients’ cognitive disorders are still a matter of
debate. The prevalence of depressive symptoms in MS (50 %) has been found to be
practically identical to the prevalence of cognitive disorders [1].
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The authors of several studies failed to find any clear-cut relationship between
these patients’ cognitive deficits and depression [1—4]. Since no significant links
were found to exist between the severity of the cognitive impairments and the level
of depression, it was assumed for several years that depressive symptoms have no
effect on MS patients’ cognitive dysfunction. This conclusion seems rather surpris-
ing, however, especially in view of the fact that cognitive disturbances are known to
be generally associated with severe depressive states [5—7]. It is therefore surely be
rather paradoxical to believe that although cognitive disorders can occur in depressed
subjects, depressive symptoms have no effect on MS patients’ cognitive abilities.
The method used to assess the cognitive deficits identified in MS patients may partly
explain why this paradoxical conclusion was reached: the cognitive skills which are
the most strongly disturbed by depressive symptoms may be those requiring fast
information processing, working memory, and executive functions [8—14]. These
skills, which mobilize attentional and executive abilities in particular, are often
impaired in MS patients, especially in the early stage of the disease [15, 16]. The
occurrence of these specific cognitive disorders may therefore be largely attribut-
able to the presence of depressive symptoms, especially at the onset of the disease
and at specific stages during its evolution (in patients with a progressive pattern of
evolution). It therefore seems to be necessary to assess the impact of depressive
symptoms on cognitive deficits of this kind before we are entitled to conclude that
depressive symptoms have no effect on MS patients’ cognitive performances.

On the other hand, it is necessary to take the various evolutive forms of the dis-
ease into account before deciding whether or not there exists a link between cogni-
tive impairments and depressive symptoms and to pursue further longitudinal
research in order to determine how depressive symptoms may affect cognitive dis-
orders with time. Previous studies have shown that depressive and cognitive disor-
ders both occur more frequently in the progressive forms of the disease, especially
in the secondary progressive form, than in the remitting form [17, 18]. There are two
possible explanations, which are not mutually exclusive, for this finding. In the first
place, the lesional load detected by MRI may be heavier in the secondary progres-
sive form, in which greater physical and psychological stress may be generated by
the newly evolutive pattern of the disease. In addition, the severity of the disease in
terms of the cognitive deficits due to the slowing of the information processing
speed (as assessed using the PASAT test) was found to be significantly positively
correlated with depression [19]. A significant correlation was also found to exist by
other authors between depressive disorders and the subjective perception of a cogni-
tive deficit [20, 21], and a link was found to exist between depression and cognitive
disorders as well as with uncertainty about the future, loss of hope, and defensive
strategies for coping with emotion. It was established in another study that the
depression scores increased with the aggravation of the disease [22]. Although MS
patients’ impaired functional parameters were found to be significantly associated
with their depressive state regardless of age, educational level, and the duration of
the disease, their cognitive performances were more strongly correlated with their
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depressive symptoms. Another study has shown that depressive MS patients’
cognitive deficits were clearly correlated with depressive moods and a negative
self-image, but not with the neurovegetative symptoms of depression [10]. In addi-
tion, the existence of a relationship between depression and cognitive disorders,
especially in tasks involving information processing speed, executive functions, and
working memory, was established particularly clearly in severely depressed patients
[10, 23-26]. Only a few longitudinal studies have focused on the effects of depres-
sion on cognitive impairments [11, 27-33]. Some of them have clearly shown that
the aggravation of patients’ cognitive impairments was significantly linked to
increasing levels of depression [18, 27-32]. In particular, the patients’ mean-term
and long-term performances (4 years and 10 years after the onset, respectively)
deteriorated in parallel with the aggravation of their levels of depression [29, 30]. In
another study, it was reported that the level of depression sometimes affected the
cognitive performances tested using SDMT and PASAT tests in the early stages of
the disease (up to 2 years after the onset) but that this relationship depended mainly
on the patients’ level of disability (in terms of their EDSS scores) [33].

In short, assessing the impact of depressive disorders on MS patients’ cognitive
impairments is a difficult task despite the fact that symptoms of both kinds occur so
frequently in these patients. It seems likely that although depressive disorders may
accentuate some cognitive deficits at the onset and during the progressive phase of the
disease, they seem to have less impact than the physical markers of disability (EDSS)
[33]. However, it would no doubt be worth assessing MS patients’ levels of depression
and taking this information into account when evaluating their cognitive problems.

The Impact of Anxiety on MS Patients’ Cognitive Functioning

Few studies have focused so far on the prevalence of anxiety and its correlations
with other aspects of MS such as the cognitive impairments involved. Although the
prevalence of anxiety in MS has been rated at 40 % [1, 34—41], it is difficult at pres-
ent to determine its effects on the occurrence of cognitive disorders and their
aggravation.

However, the few data available seem to suggest that anxiety does not signifi-
cantly affect MS patients’ cognitive performances [35]. In particular, it was recently
reported that the level of anxiety was higher in the group of patients whose cognitive
performances showed no deterioration than in the group in which they deteriorated
[40]. However, as found to occur in the case of depressive disorders, the periods
corresponding to the onset of the disease and the aggravation of the patients’ physi-
cal disabilities may induce greater anxiety and thus affect some specific cognitive
functions (especially those mobilizing attentional and executive abilities).

Here again, it seems to be worth recommending that MS patients should be
screened for anxiety and tested using neuropsychological methods in order to assess
the levels involved.
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The Influence of Brain Damage on Depression,
Anxiety, and Cognitive Functioning

Since little is known so far about the morphological substrates responsible for
cognitive disturbances, anxiety, and depression, it is difficult to explain the links
between these three parameters.

Few studies have dealt with the relationships between anxiety and the presence
of brain lesions. In one study, no correlations were found to exist between the level
of anxiety and the anomalies identified by MRI: the latter authors put forward the
idea that anxiety may be a reaction to the psychosocial pressures to which patients
are subjected [38]. Anxiety would therefore be due to difficulty in adapting to the
disease and the painful emotions it generates rather than to the severity and/or the
topographical distribution of the brain lesions sustained. No studies have been pub-
lished so far to our knowledge on the effects of diffuse lesions in the white or gray
matter on anxiety. Nor is any information available at present as to whether global
or focal atrophy is liable to contribute to the occurrence of anxiety.

The neuroanatomical regions involved in depression in MS patients have not
yet been clearly identified, and it is difficult to apply suitable methods because of
the lack of neuropathological models for depression. Some authors have observed
the existence of a significant link between the volume of patients’ brain lesions,
their distribution, and the level of depression [42-48]. In particular, lesions
located in the frontal and temporal regions (especially in the left anterior part)
are thought to be more strongly correlated with the level of depression and that
of the cognitive impairments [38, 42, 46]. Likewise, a significant link has been
found to exist between the level of depression and the degree of atrophy observed
either in overall or in specific brain regions such as the corpus callosum, the hip-
pocampus, the forceps minor, and the amygdala [49-54]. This link may be
involved in some of the cognitive impairments associated with MS. Recently
developed nonconventional MRI methods have yielded more detailed informa-
tion about the substrates liable to account for the links possibly existing between
depressive symptoms and cognitive disorders [55-64]. It is worth noting that
gray matter lesions seem to be associated with patients’ depression and cognitive
impairments much more than white matter lesions [47, 56, 58, 60, 63]. Diffuse
gray matter lesions are therefore promising candidate markers of depressive and
cognitive disorders [47, 56, 59, 61]. Lastly, the existence of functional distur-
bances in terms of impaired neuronal connectivity and the emergence of func-
tional reorganization processes may mediate some specific types of depression
(as well as fatigue) and cognitive impairments (such as those resulting from
information processing speed deficits) [65, 66]. A neurobiological process
involving impaired connections between the prefrontal regions and the amygdala
and compensatory functional mechanisms preventing the clinical expression of
these impairments may, for instance, at least partly account for the anxiety and
depression often associated with MS [67].
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Conclusion

Although the exact effects of symptoms of anxiety and depression on cognitive
dysfunction still remain to be determined, in view of the frequency with which these
symptoms occur in MS patients, it seems to be worth recommending that they
should be taken into account when assessing MS patients’ cognitive status and
treated whenever they are found to be present.

It seems to be particularly important to check the presence of anxiety and depres-
sion concomitantly with that of cognitive disorders during specific phases of the
disease (such as the early and progressive phases). The presence of symptoms of
depression and anxiety is liable in fact to influence the interpretation of the cogni-
tive disturbances identified.

Accordingly, in view of the potentially aggravating effects of anxiety and depres-
sion on MS patients’ cognitive deficits, if these symptoms are found to be present,
suitable treatment should be prescribed (including anxiolytics, antidepressants, and
psychotherapy). This treatment should improve the patients’ quality of life by help-
ing to prevent the subsequent aggravation of their somatic and cognitive symptoms
and the resulting effects on the quality of their social and relational lives.
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