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Abstract Multiple sclerosis is less commonly diagnosed
among the elderly. Careful consideration of potential mimics
is critical. History, physical exam, and magnetic resonance
imaging are important, as are serum and often cerebrospinal
fluid testing in diagnosing multiple sclerosis. In the elderly,
multiple sclerosis is more often of the progressive subtype and
may lead to greater disability. When disease-modifying ther-
apy is offered to a newly or remotely diagnosed elderly pa-
tient, the physician must carefully consider the potential risks
and benefits. There is limited data from clinical trials to predict
the response to these treatments in the elderly. Symptomatic
therapies for multiple sclerosis may modify gait impairment,
mood disturbance, bladder and bowel dysfunction, neuropath-
ic pain, and spasticity. Interventions include pharmacother-
apies, physical and occupational therapies, and rehabilitative
strategies to maximize function. In this review, existing data
on the features unique to multiple sclerosis in the elderly pop-
ulation are discussed.
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Introduction

Multiple sclerosis (MS) is a chronic demyelinating disease of
the central nervous system, characterized by inflammation and
neurodegeneration [1, 2]. It is thought to be an immune-
mediated disorder, and GWAS studies identify over a hundred
heritable genetic sequences associated with MS, many in
genes that are involved in immune function [3•].
Environmental exposures may trigger the development of
MS in genetically susceptible individuals, and the importance
of environmental triggers is supported by apparently rapid
changes in the incidence of MS and the occurrence of so-
called epidemics of MS such as that described in the Faroe
Islands during World War II [4].

MS is most commonly diagnosed between the ages of 20
and 40. Of note, initial classification of MS required onset
prior to age 50 [5]. This was extended to age 59 by Poser
for the purposes of clinical trials when the diagnostic criteria
were updated in 1983 [6], and the most recently updated
McDonald criteria does not specify age of onset [7]. Late-
onset MS (LOMS) has been defined as having initial clinical
symptoms after the age of 50 [8]. While relatively few elderly
people are newly diagnosed withMS, it is also not vanishingly
rare. In various series, the fraction of individuals diagnosed
with MS after age 50 ranges between 1.1 and 10 % [8].
Because MS only modestly reduces life expectancy, more
individuals with MS will become elderly after diagnosis years
prior, thanwill develop LOMS. Demographic patterns suggest
that incidence peaks around age 30 and prevalence around age
50 [9, 10]. Cases of multiple sclerosis have been identified in
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children as young as the second year of life, and elders in their
ninth decade.

The most common form of multiple sclerosis is the relaps-
ing remitting type, representing 85 % of new diagnoses.
Primary progressive multiple sclerosis is the remaining 15 %
and lacks relapses. When diagnosed after age 50, multiple
sclerosis is more likely to be progressive in subtype (reported
primary progressive in 32–83 % of LOMS patients collected
from five different studies across various geographic regions,
compared with 15 % primary progressive MS in adult-onset
MS defined as age 16–50) and most commonly is
monosymptomatic, with the presenting symptom in the pyra-
midal or cerebellar functional systems [8, 11].

Diagnosis

An expertly obtained history is the foundation of any neuro-
logic diagnosis, including MS. Relapsing remitting MS is
characterized by episodes of neurologic dysfunction that
evolve over days to weeks, persist for days to months, and
often improve completely or incompletely over a similar time
span. Common presenting symptoms and signs include sen-
sory disturbance, such as paresthesias (termed Lhermitte’s
sign when sensory disturbance is provoked by neck flexion),
visual disturbances including optic neuritis or diplopia, ataxia,
limbweakness, and bladder or bowel dysfunction [1]. Primary
progressive MS typically presents with gradually worsening
myelopathic symptoms over months or years. Recurrent tran-
sient phenomena such as trigeminal neuralgia, and paroxys-
mal ataxia, dysarthria, or dystonia, may occur in relapsing or
progressive MS phenotypes.

Diagnosis of the relapsing form of MS requires dissemina-
tion of demyelinating events in space and time, which may be
determined strictly clinically, as in an episode of diplopia (lo-
calized to the brainstem) followed months later by an optic
neuritis (optic nerve), or by a combination of a single clinical
event and findings from magnetic resonance imaging (MRI),
for example, Lhermitte’s phenomenon and an asymptomatic
enhancing periventricular brain lesion [7]. 2010 McDonald
criteria define dissemination in space as two T2 lesions on
brain MRI in any of four characteristic locations:
periventricular, juxtacortical, posterior fossa, or the spinal
cord. Dissemination in time byMRI requires either an asymp-
tomatic contrast-enhancing lesion or a new lesion on any fu-
ture MRI regardless of time interval. The neurologic exam
contributes here by providing objective evidence of dissemi-
nation in space, for example, a pale optic disc (implying prior
optic neuritis) and an upgoing toe or Babinski sign (evidence
of damage to the corticospinal tract) [7].

Criteria for diagnosis of the primary progressive form of
MS requires a year of worsening neurologic function and two
of the following three criteria: brain lesion in periventricular,

juxtacortical, or infratentorial regions, two or more spinal cord
lesions, or positive oligoclonal bands or IgG index in cerebro-
spinal fluid (CSF) [7]. One caveat of the diagnostic criteria
throughout the iterations is that there may not be a better
explanation for the clinical and radiographic findings.

In the elderly, there are special considerations for MRI
interpretation and differential diagnosis of MS. As compared
with the third and fourth decades of life, individuals in their
sixth decade are more likely to have medical comorbidities
associated with T2 hyperintense brain lesions that may mimic
the lesions of MS. Vascular risk factors such as hypertension,
hypercholesterolemia, and diabetes mellitus should be consid-
ered when interpreting a brain MRI, particularly with
periventricular lesions which are quite commonly related to
microvascular ischemia [12]. Ischemic optic neuropathy in-
creases with age as do anterior pathologies of the eye includ-
ing glaucoma and cataracts [11]. A careful neuro-
ophthalmologic evaluation is often necessary in an elderly
patient while a neurologist may be comfortable diagnosing
optic neuritis in a younger patient with the classic symptoms
and signs. Additionally, vasculitis, primary CNS neoplasm
and metastatic neoplasm, as well as sarcoidosis should be
considered. Dysequilibrium and ataxia in the elderly patient
may be related to alternative otologic etiologies such as
canalolithiasis or Meniere’s disease, or even non-
demyelinating central etiologies such as paraneoplastic ataxia
[11]. Particularly when considering the extensive differential
diagnosis of MS in the elderly, lumbar puncture may be more
frequently required.

Among the differential diagnosis of progressive MS in the
elderly patient, one should consider nutritional deficiency
such as B12, derangement of copper and zinc, late onset of
hereditary spastic paraparesis, human Tcell lymphocytic virus
myelopathy, HIV myelopathy, arteriovenous malformation of
the spinal cord, as well as compressive myelopathy from de-
generative disease or compressive neoplastic lesions [11].

Treatment

Disease subtype is critical in determining treatment recom-
mendations in the elderly MS patient. Currently, 11 therapies
across 7 classes are approved for relapsing forms of MS (see
Table 1). None of the existing studies targeted an elderly pop-
ulation or LOMS group, and none of the medications targets
progressive forms of MS. The upper age limit for enrollment
in most of the trials discussed below is 55 with mean and
median ages in the early 30s. Special considerations for elder-
ly patients are discussed and highlighted in Table 1.

A short course of high-dose corticosteroids may speed the
course of recovery after an exacerbation [24]. This is com-
monly used to treat exacerbations of relapsing forms of MS.
Special considerations in the elderly may include glucose
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monitoring in diabetic patients and thoughtful management of
insomnia and other steroid side effects.

Interferon beta was the first class to be approved and is
associated with a reduction in relapse rate and new MRI le-
sions of 30–35 % [13, 25, 26]. Glatiramer acetate, also a self-
injected medication, is particularly appealing in the elderly
MS population because of its excellent safety profile
and absence of interactions with concomitant medica-
tions when tested in the adult-onset MS population
[17]. Efficacy in reducing relapse rate is indistinguish-
able from interferon beta in two head-to-head studies
[27, 28]. Mitoxantrone alone is approved for rapidly
worsening relapsing or secondary progressive MS [18].
Because of the risks of leukemia and heart failure, the
treatment is only rarely used in any age group [29, 30].

Natalizumab was approved for use in the USA in 2004
after demonstrating robust efficacy in relapsing MS both
against placebo and in combination with interferon beta 1a
versus interferon beta 1a alone [19, 31]. Cases of the poten-
tially fatal brain infection progressive multifocal
leukoencephalopathy (PML) emerged in 2005 and prompted
withdrawal from the market for a year while an extensive risk
management policy was designed. Currently, the risk of PML
is determined primarily by duration of treatment with
natalizumab, John Cunningham virus antibody (JCVAb) sta-
tus, and prior exposure to immunosuppressants. The rate of
JCV Ab positivity does increase with age, but age is not an
independent predictor of PML risk [32•].

Fingolimod, an oral disease-modifying therapy with reduc-
tion in annualized relapse rate versus placebo of 50–55 %, has
relative contraindications related to cardiac risk factors that
may be more common among elderly patients [20]. Beta
blockers and calcium channel blockers should be avoided at
the time of fingolimod initiation, and patients with cardiac
arrhythmia are not ideal candidates for this therapy.
Fingolimod slightly increases recurrence of herpetic infections
such as varicella zoster, which is more common in older pa-
tients even in the absence of fingolimod. Macular edema can
occur in less than 1 % of patients on fingolimod but should be
screened for and the medication discontinued if edema de-
velops [20].

Once daily oral teriflunomide demonstrated reduction is
relapse rates in its pivotal trials similar to interferon beta and
glatiramer acetate pivotal trials and showed reduction in rates
of sustained disability progression [21, 33]. One issue limiting
its use in women of childbearing potential is its pregnancy
category X status. Not being an issue for post-menopausal
women, teriflunomide may be more attractive in the LOMS
or aging MS population. Liver function is followed carefully
and patients with concomitant liver disease should avoid
teriflunomide.

Oral dimethyl fumarate is dosed twice daily and has dem-
onstrated benefit in relapse rate reduction of 45 % versus

placebo. It may cause gastrointestinal side effects and flush-
ing, particularly in the first few months of therapy [22, 34].

The anti-CD-52 monoclonal antibody alemtuzumab, in-
fused daily for 5 days in year 1 and daily for 3 days in year
2, was tested in phase 3 clinical trials against active compar-
ator only and demonstrated reduction of relapse rate of be-
tween 49 and 55 % versus thrice weekly interferon beta-1a
[23, 35]. Secondary autoimmune complications, most com-
monly thyroid disease but also including immune thrombocy-
topenic purpura and immune-mediated kidney disease, oc-
curred in approximately 30 % of alemtuzumab-exposed pa-
tients. Infusion reactions were very common. Monthly moni-
toring of serum and urine to screen for autoimmune compli-
cations is required for 48 months following last infusion.

No agent is currently approved by the FDA for treatment of
MS that is progressive from onset. Progressive forms of MS
are a focus for research and affect more elderly people, as has
been discussed. Clinical trials with B cell directed monoclonal
antibodies ocrelizumab and rituximab are in progress, and
there is some reason to believe that treatment directed towards
the humoral immune systemmay be of benefit in this progres-
sive subtype of MS [36•].

Symptomatic Therapies

Treatment of MS involves not only disease-modifying thera-
pies but also management of common symptoms. These in-
clude fatigue, spasticity, bladder dysfunction, depression, anx-
iety, pseudobulbar affect, cognitive dysfunction, and pain
(Table 2). Knowledge of an older patient’s comorbidities, life
expectancy, and goals of care will be important in deciding
which agent is best for alleviating chronic symptoms in MS.

Fatigue

Fatigue is themost common symptom inMS, reported in up to
74 % of patients [37]. Fatigue is defined as a Bfeeling of
physical tiredness and lack of energy distinct from sadness
or weakness^ [38]. Fatigue is described as the worst symptom
of the disease by 50–60 % of patients living with MS [39]. As
discussed below, oral drug therapies have only been partially
effective in alleviating fatigue.

Amantadine

Amantadine is the most studied agent for the treatment of
fatigue in MS. Five randomized controlled trials to date have
been published on its use inMS-related fatigue [40–44]. All of
them reported a significant benefit of amantadine on fatigue
when compared to patients treated with placebo. However,
these studies have limitations such as short treatment periods
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(1–6 weeks) and different self-reported measures of fatigue
severity. A recent 10-week, randomized, double-blind cross-
over trial showed that amantadine and aspirin may have sim-
ilar advantages in reducing MS-related fatigue [45]. Some
patients over the age of 65 tolerate amantadine better when
it is given in two divided daily doses to avoid adverse neuro-
logic side effects such as agitation, anxiety, ataxia, confusion,
delirium, depression, and dizziness.

Modafinil

In a 9-week, single-blind trial, modafinil significantly im-
proved fatigue in patients with MS [46]. Another open-label
study, this one lasting 3 months, reported that MS patients
treated with modafinil showed improved fatigue and sleepi-
ness as measured by two separate self-reported scales [47].
Subsequent, better designed trials have shown conflicting re-
sults. A 5-week randomized, double-blind, placebo-con-
trolled, parallel-group trial showed that there were no signifi-
cant differences in theModified Fatigue Impact Scale between
modafinil-treated and placebo-treated patients [48]. A more
recent, but small, randomized double-blind study of 12 pa-
tients demonstrated improved fatigue as measured by the
Fatigue Severity Scale [49]. At the doses used forMS patients,
modafinil appears well tolerated, with side effects including
nervousness, dizziness, headache, and nausea.

Spasticity

Spasticity is a common symptom ofMS. It can have important
functional implications and lead to disability. Spasticity often
requires a multidisciplinary approachwhere neurologists, neu-
rosurgeons, and physical therapists can work together to iden-
tify the best treatment modality. This approach is especially
important in the elderly patient with MS. Current drug thera-
pies for spasticity include oral agents, intrathecal treatments,
and Blocalized^ pharmacological interventions.

Oral Agents

Baclofen

Among the oral agents for the management of spasticity, bac-
lofen has undergone the most extensive assessment. A large
trial of patients with MS showed a significant reduction in
spasms and on the Ashworth scale for spasticity [50].
Baclofen is usually given in three-times-daily dosing. It
should be started at a low level and gradually increased. For
patients older than 65 years of age, the lowest effective dose
should be used, which is 5 mg two to three times a day.
Increases in dosing, if needed, should be done slowly. Given

the potential side effects of sedation, muscle weakness, nau-
sea, vomiting, constipation, and dry mouth, baclofen should
be withdrawn if benefits are not seen in elderly patients.
Tapering should be gradual as abrupt discontinuation can
cause seizures and hallucinations.

Tizanidine

Tizanidine appears to have efficacy similar to baclofen but
with greater tolerability [51, 52]. There has been conflicting
evidence as to tizanidine’s efficacy. A study looking at 142
patients with MS reported a relationship between decreased
spasticity measured by the Ashworth scale and plasma con-
centrations of the drug [53]. However, a randomized, placebo-
controlled, double-blind, multicenter trial evaluating
tizanidine over 15 weeks in 220 MS patients showed overall
negative results [54]. In elderly patients with delirium or de-
mentia, tizanidine should be avoided due to its potential anti-
cholinergic effects. Overnight sublingual tizanidine may im-
prove spasticity during the following day when compared to
placebo, without increasing next-day somnolence [55].
However, this study did not include patients over the
age of 65, and the role of sublingual tizanidine is not
established in this population. Liver function tests
should be checked before and during treatment, as they
may become elevated. These abnormalities tend to dis-
appear with treatment discontinuation.

Benzodiazepines

Both clonazepam and diazepam appear to reduce nocturnal
spasms and stiffness, with diazepam having less favor-
able tolerability [56]. The use of benzodiazepines in the
elderly is limited by possible side effects, which include
drowsiness, sedation, reduced attention, memory prob-
lems, and increased delirium. Because of these frequent
adverse side effects, benzodiazepines are commonly
used at night.

Gabapentin

Gabapentin has been shown to be effective in reducing spas-
ticity as assessed by the Ashworth scale and reducing muscle
spasms [57] without causing significant side effects [58].
Gabapentin is commonly used in MS to treat neuropathic
pain, and it may be helpful for spasticity associated with pain.
It is generally well tolerated with common side effects includ-
ing drowsiness, somnolence, and dizziness. Because of its
favorable tolerability, gabapentin may be well suited for use
in the elderly with MS.
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Intrathecal Therapies

Baclofen

Baclofen can be administered intrathecally via a programma-
ble pump that is inserted in the abdomen and connected to a
catheter that releases the drug into the intrathecal space. The
effect of intrathecal baclofen on spasticity is quite dramatic as
measured by the Ashworth scale.Muscle spasm frequency has
been shown to be reduced with intrathecal baclofen [59].
Because its use is associated with substantial complications
including pump malfunction, catheter kinking, breaking, or
displacement, this treatment is generally restricted to patients
with severe spasticity that is not responsive to other measure.
Careful patient selection is paramount and should include pa-
tients in whom oral medications have failed or are poorly
tolerated and patients who can return to clinic on a regular
basis. In the elderly, where frequent follow-up may be diffi-
cult, the risks and benefits of intrathecal baclofen should be
weighed carefully.

Localized Pharmacologic Therapies

Botulinum Toxin A

A double-blind, multiple-dose study evaluating the role of
botulinum toxin in 74 MS patients with severe hip adductor
spasticity showed improvement in muscle tone in all treatment
groups [60]. Botulinum toxin is generally well tolerated, even
in elderly patients, and has been associated with minimum
side effects. The best effect is seen when botulinum toxin is
used in combination with physical therapy and a stretching
exercise program [61].

Gait Impairment

Many patients with MS are affected by gait impairment, and
some eventually require a cane or wheelchair. The manage-
ment of gait problems in MS consists mainly of physical ther-
apy along with the use of mobility aids when they become
necessary. As discussed above, measures to treat spasticity
may also be helpful.

Dalfampridine

In the largest trial, 301 ambulatory adults with any type of MS
were randomly assigned to either sustained-release oral
dalfampridine or to placebo [62]. The primary outcome was
responder status, with responders defined as patients who
achieved faster walking speeds in at least three of four visits
during the double-blind treatment period than their fastest

speed during the off-treatment period. At 14 weeks, the
dalfampridine group had a significantly higher proportion of
patients who met the responder criterion than the placebo
group. Dalfampridine increases the risk of seizures at higher
doses and may trigger or exacerbate pre-existing trigeminal
neuralgia in patients with MS [63•]. Dalfampridine is contra-
indicated in moderate to severe renal impairment and dose
modification is required for those with mild renal impairment.

Non-pharmacologic Interventions

Physical Therapy

A Cochrane review found that while physical therapy in MS
does not change the level of disability, it can improve the
experience of people with MS in terms of daily activity and
participation [64]. Physical therapy should be a mainstay of
treatment for the elderly patient with MS, given that it has no
systemic adverse effects and has proven benefit.

Occupational Therapy

An immediate effect of outpatient-based occupational therapy
has been demonstrated for improving activity of daily living
performance in people living with MS [65]. Face-to-face fa-
tigue management programs have also been shown to improve
fatigue, self-efficacy, and quality of life in patients with MS.
Such programs have shown a prolonged improvement on fa-
tigue with the effect sustained at 1-year post-intervention [66].
The unique role of occupational therapy in MS patients when
studied in an inpatient setting is difficult to determine, given
the multidisciplinary approach of in-hospital-based rehabilita-
tive interventions [67•]. Taken together, these studies suggest
that occupational therapy can be a beneficial and important
part of the symptomatic treatment plan for all patients with
MS. Given the relatively safe nature of these interventions, the
elderly patient with MS may find particular benefit.

Bladder Dysfunction

Bladder Inefficiency

The mainstay of treatment for incomplete bladder emptying is
clean intermittent self-catheterization. This sterile technique is
recommended when the post-micturition residual volume is
over 100 mL. Practical difficulties may arise in teaching the
technique, particularly to the elderly. Teaching may be imped-
ed by severe cognitive impairment, or if hand function is com-
promised by tremor or weakness, or if there is significant
lower limb adductor spasticity.
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Bladder Overactivity

Antimuscarinic Medication

Antimuscarinic medications are most effective when used in
combination with clean intermittent self-catheterization.
Surprisingly, there are only a few randomized controlled trials
of antimuscarinics for urinary symptoms in MS [68].
Oxybutynin is considered a first-line treatment. Elderly pa-
tients with cognitive impairment should be monitored for in-
creasing confusion while s tar t ing or upt i t ra t ing
antimuscarinics. Side effects such as constipation, dry mouth,
blurred vision, and fatigue can also be troublesome in the
elderly. Solifenacin and darifenacin are two relatively new
medications that have selective M3 receptor antagonist activ-
ity. M3 receptors are preferentially found on the detrusor wall
so they are thought to have less severe antimuscarinic side
effects. These newer medications are both effective in patients
with overactive bladder [69, 70], but they have not been for-
mally evaluated in MS patients.

Intravesicular Botulinum Toxin A Injections

A randomized, placebo-controlled, double-blind study report-
ed significant benefits for intradetrussor botulinum A toxin in
31 patients, some of which had MS [71]. Intravesicular botu-
linum toxin may be an attractive option for elderly MS pa-
tients with detrusor overactivity because of its lack of systemic
side effects.

Mood

Major depression in MS is quite common with high lifetime
prevalences (up to 50 %) [72]. High-quality studies for the
treatment of depression in MS are lacking. There is a single
double-blind, placebo-controlled trial looking at depression in
MS. The tricyclic depressant, desipramine, was better than
placebo in 28 MS patients at improving depression scores,
although dosage increase to maximum effect was limited by
side effects [73]. Anecdoctal reports and small open-label tri-
als have reported benefits for the selective reuptake inhibitors
(SSRIs), sertraline [74] and fluoxetine [75]. SSRIs are usually
first-line options for the treatment of depression in MS.
Psychotherapy, especially cognitive behavioral therapy
(CBT), is beneficial in treating MS-related depression. CBT
was as effective as sertraline and both were more beneficial
than supportive-expressive group therapy in a study of 63 MS
patients with major depression [76].

Anxiety and bipolar disorder are also thought to be
more common in MS than in the general population
[77]. Pseudobulbar affect refers to incontrollable
laughing or crying, or both, in the absence of subjective

euphoria or sadness. It occurs in about 10 % of MS
patients [78]. Dextromethorphan/quinidine combinations
showed promising results in randomized trials in MS
patients with pseudobulbar affect [79].

Cognitive Dysfunction

Cognitive Rehabilitation

The prevalence of cognitive dysfunction in MS is between 40
and 70 % [80]. The common cognitive symptoms include
deficits in complex attention, efficiency of information pro-
cessing, executive functioning, processing speed, and long-
term memory [81]. Cognitive rehabilitation may benefit MS
patients [82]. One study found improvements in attention,
information processing, and executive function with
computer-assisted rehabilitative programs in MS [83].

Medications for Cognitive Impairment

Donepezil

A double-blind, placebo-controlled, randomized clinical trial
evaluating donepezil in 69 MS patients found significant
memory improvements compared with placebo [84].
Patients in the treatment group reported more abnormal
dreams, as do many taking donepezil.

Lisdexamfetamine

Lisdexamfetamine, a CNS stimulant used to treat attention
deficit disorders, was studied in a placebo-controlled, double
blind study in 63 MS patients with cognitive dysfunction.
Significant improvements were found in two tests of verbal
memory and processing speed [85].

Pain

Pain in MS is quite common, with a prevalence ranging from
30 to 90 % [86, 87]. Randomized controlled trials of neuro-
genic pain in MS are limited; thus, current treatment recom-
mendations are based on evidence-based literature dealing
with general causes of neuropathic pain [88]. First-line agents
include tricyclic antidepressants (e.g., amitriptyline), seroto-
nin or norepinephrine reuptake inhibitors (e.g., duloxetine),
gabapentin, and pregabalin. Tricyclics should be used in the
lowest possible dose due to their anticholinergic side effect
profile. Gabapentin has been studied specifically in MS in
an open-label study where a substantial number of 25 MS
patients with pain reported excellent to moderate pain relief
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[89]. Doses up to 2400 mg were prescribed in this study.
Gabapentin seems to be well tolerated in the elderly.

Conclusion

Multiple sclerosis can occur in the elderly, either as a new
diagnosis or as a diagnosis carried on from earlier adulthood.
Accurately making a new diagnosis of MS in an elderly per-
son can be challenging due to the chronic progressive nature
of MS that could be mistaken for a musculoskeletal or neuro-
degenerative process. As more and more adults are living well
into their 80s and 90s, we predict an increase in the elderly
population living with MS. The disease-modifying therapies
are safe and generally well tolerated in older adults, though
sufficient numbers of patients aged 65 years and over were not
included in the clinical trials to determine whether they re-
spond differently than younger patients. These therapies are
approved for individuals with relapsing forms of MS over the
age of 18. Symptomatic therapies should be used in a thought-
ful manner, taking into account the effect of polypharmacy
and common side effects that could be exacerbated in a geri-
atric population.
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