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Abstract
Multiple sclerosis (MS) is a chronic inflamma-
tory demyelinating disease. The usual age of
onset is between 20 and 40 years. Late-onset
multiple sclerosis (LOMS) is defined as the
first presentation of clinical symptoms occur-
ring after the age of 50 years. The two groups
‘adult-onset’ multiple sclerosis (AOMS) and
‘late-onset’ multiple sclerosis (LOMS) defer
in their demographic, clinical characteristics,
disease course and response to treatment. Mul-
tiple sclerosis is extremely protean in its
expression and severity. Based on the clinical
course, MS has been categorized into
(i) relapsing remitting MS (RRMS),
(ii) secondary progressive MS (SPMS), (iii)
primary progressive MS (PPMS) and
(iv) progressive-relapsing (PRMS). About
80% of LOMS are affected by PPMS. About
94% of the patients with AOMS had RRMS.
The diagnosis is based on careful clinical eval-
uation of the patient with investigations

including MRI, CSF and evoked potentials.
Treatment can be divided into treatment of
the relapses, long-term immunomodulatory
treatment and symptomatic relief. Patients
often require care from a multidisciplinary
team of healthcare providers.
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Introduction

Multiple sclerosis (MS) is a chronic inflammatory
demyelinating disease [1] affecting the optic
nerves, brain stem and spinal cord [2–4], and in
all probability, it is an autoimmune disease [1, 5,
6]. The usual age of onset is between 20 and
40 years in about 70% of the patients [7]. It rarely
occurs before 10 years but can occur as late as
67 years [7]. Onset of MS at the age of 81 years
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has been reported in a recent cohort study [8]. It is
significantly greater in women than in men
[3]. The pathogenesis is unclear, a complex inter-
play among genetic susceptibility and environ-
mental triggers [6, 7, 9], and sex hormones [10,
11] have been implicated leading to immune
dysregulation. Current research supports an
immunologic and viral pathogenesis [5]. Several
observations such as high EBV antibody levels,
universal EBV seropositivity and alterations in
EBV-specific CD8(+) T-cell immunity among
others implicate Epstein-Barr virus (EBV) in the
pathogenesis [12].

Late-onset multiple sclerosis (LOMS) is
defined as the first presentation of clinical symp-
toms occurring after the age of 50 years [13–15],
and the prevalence ranges between 4% and 9.6%
in different studies [13]. In a study of 640 MS
patients, 30 (4.6%) was diagnosed as late-onset
MS, ranging 50–62 years [14]. In another popu-
lation study of 1417 MS, 3.4% had their first
symptoms at 50 years or older [16]. The two
groups ‘adult-onset’ and ‘late-onset’ differ in
their demographic, clinical characteristic, disease
course and response to treatment [15]. LOMS is
three times more common in women than in
men [17].

Clinical Manifestations

Multiple sclerosis is extremely protean in its
expression and severity [9]. It usually starts with
an acute neurological disturbance termed ‘clini-
cally isolated syndrome’ (CIS) [2, 18] which is the
first clinical demyelinating event affecting the
optic nerves, the brain stem or the spinal cord [2,
4]. It is mandatory that CIS should unequivocally
be seen in MS, such as unilaterally optic neuritis,
bilateral internuclear ophthalmoplegia, incom-
plete transverse myelitis or cerebellar syndromes
[19]. About two-thirds of the patients follow a
relapsing-remitting course [2], and half of them
develop secondary progressive MS with disability
[4], progressive deterioration without relapses or
remissions [1]. The remaining third have a benign
course with minimal or no disability [4]. It is
possible to predict the subsequent development

of MS in patients with CIS with MRI scan, and
about 80% with abnormal MRI convert to MS
compared to 20% with normal MRI [2]. An CIS
presentation with normal MRI scan has a low risk
of converting to MS [20, 21]. In some patients,
15–20% will have a primary progressive course
[18]. Disease-modifying treatments can delay the
development of MS in selected CIS patients with
abnormal MRI [2, 4].

Based on the clinical course, MS has been
categorized into (i) relapsing-remitting MS
(RRMS), (ii) secondary progressive MS
(SPMS), (iii) primary progressive MS (PPMS)
and (iv) progressive-relapsing MS (PRMS).
Recurrent attacks or relapses occur with RRMS
which vary in frequency and severity and a steady
baseline between relapses [3]. SPMS commonly
follows RRMS or may develop slowly after an
initial CIS [3]. About 10% of patients with MS
have PPMS and affects older individuals with
spinal cord involvement characterized by progres-
sive weakness with spasticity of the lower limbs.
PRMS is an uncommon subtype with gradual
progressive course punctuated by one or more
relapses [3]. A follow-up of over 25 years dem-
onstrated similarities in the progressive phases of
PPMS and SPMS although the two groups differ
with respect to sex ratio [10].

About 80% of LOMS are affected by PPMS [8,
22], but when the disease phenotype is set, the
progression is similar to AOMS [22]. In their
study, 94% of the patients with AOMS had
RRMS. Both groups had typical multifocal supra-
tentorial lesions without significant differences
[8]. In the same study, spinal lesions were more
common in LOMS, but cerebellar lesions were
less frequent compared to patients to AOMS so
was gadolinium-enhanced lesions [8]. Differences
and similarities between late-onset multiple scle-
rosis (LOMS) and adult-onset (AOMS) multiple
sclerosis are shown in Table 1.

Diagnosis

There is no single test including MRI that is diag-
nostic [23]. As the patients get older, there is a
tendency to relate the symptoms to ageing, thus

338 39 Multiple Sclerosis



leading to delayed or misdiagnosis. The diagnosis
is based on careful clinical evaluation of the
patient with investigations including MRI, CSF
and evoked potentials [18], and according to the
revised McDonald criteria, the diagnosis is based
on the clinical course and MRI findings [6]. The
revised McDonald criteria incorporated defined
MRI criteria to dissemination in space (DIS) and
dissemination in time (DIT). DIS is shown by one
or more MRI-detected lesions typical of MS, and
DIT is shown by a current (active) and previous
(non-active) lesion. The requirements have been
simplified in the recent revised 2015 McDonald
criteria allowing an earlier diagnosis from a single
gadolinium-enhanced MRI which can provide
evidence for dissemination in space and time
[23] if there are both silent enhancing and
non-enhancing lesions [24]. Pathologically the
lesions in the MRI are non-specific, and

characteristic lesions that support MS include
ovoid lesions, Dawson fingers, corpus callosum
lesions and asymptomatic spinal cord lesions
[23]. Gadolinium also helps to rule out alternate
diagnoses in the brain such as neoplasm, vascular
malformations and leptomeningeal disease and in
the case of the spinal cord spinal stenosis or
tumour [23].

Treatment

The two clinical processes, relapses and progres-
sion, influence the course of MS [25]. Interferon-
beta, glatiramer acetate and mitoxantrone are
three therapeutic agents found effective in large
three-phase studies [26]. Treatment can be divided
into treatment of the relapses, long-term immuno-
modulatory treatment and symptomatic relief
[6]. Corticosteroids are used for treatment of
relapses [9], intravenous methyl prednisolone for
3 days [1, 18]. For RRMS patients, the first-line
disease-modifying agents are interferon-beta and
glatiramer [18]. Interferon-beta reduces the fre-
quency of attacks and the progression of disability
in RRMS [1]. In patients with SPPMS, PPMS and
worsening RRMS, mitoxantrone, an immunosup-
pressant administered intravenously, reduces neu-
rologic disability and relapse frequency [27] and
reduces worsening of RRMS and SPMS
[28]. Symptomatic treatment includes manage-
ment of spasticity, pain, urinary problems, depres-
sion and anxiety, paraesthesia and fatigue [1,
18]. Patients often require care from a multi-
disciplinary team of healthcare providers, and pri-
mary care providers must have basic knowledge
of the disease [5].

Impact

In the Western countries, the average age of peo-
ple living with MS is about mid-50s [29]. The
prevalence of MS is increasing more so in the
very elderly because of the increase in life expec-
tancy and the commencement of effective treat-
ments. Individuals with MS have multiple chronic

Table 1 Differences and similarities between late-onset
multiple sclerosis (LOMS) and adult-onset (AOMS) mul-
tiple sclerosis

Late onset Adult onset

Age of onset >50 years <50 years

Gender (F:M) 1.73:1 3:1

Prevalence 4–9.6%

Clinical patterns

RRMS 50% 94%

PPMS 80%

SPMS 35%

Symptoms

Motor 54–90% 60%

Spinal 60–81% 48%

Sensory, ataxia cognition No
difference

No
difference

Cerebellar Less
common

Common

Laboratory

CSF-oligoclonal binding 76%

VEPs abnormal 81%

MRI 60–80% 98%

Progression Faster

Prescription-DMD

IFN-beta (reduced
disability)

Not
significant

Significant

Rate of exposure Low

Information sources: Kis et al. [8], Pollack et al. [14],
Martinelli et al. [13], Shirani et al. [15], Delalande et al.
[16]
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conditions together with increased mental
comorbidities [30]. The quality of life of the
patients and that of the carers is reduced
[31]. Depression and anxiety are vastly prevalent
symptoms of MS. Lifetime prevalence rate of
depression in MS is approximately 50%, and it
is a major predictor of morbidity, mortality, qual-
ity of life and suicide risks among others [32], and
life stress is positively correlated with current and
future depressive symptoms [33]. A study on the
psychological impact of MS that the patient
experiences is related to enhanced appreciation
of life and increase in spiritual pursuits and
benefit-finding which was related to higher levels
of anxiety and anger and not to depression
[34]. MS is associated with a number of func-
tional deficits and progressive disability, and loss
of mobility is the most disabling aftermath
[35]. Secondary progression occurs on average
after 19 years after an exacerbating remitting
onset of MS, and the median time to reach limi-
tation of ambulation is 8 years, walking with
stick 20 years and wheelchair bound 30 years
[35]. The age at clinical onset of MS is signifi-
cant; for the younger the onset, the younger the
age at assignment of disability milestones, and
females reached the disability milestones at an
older age [36]. In the elderly, the symptoms of
MS may be compounded by multiple problems
such as comorbidities and multiple medications
(Box 1).

Box 1 Key Points: Multiple Sclerosis
Multiple sclerosis (MS) is a chronic inflam-
matory demyelinating disease [1] affecting
the optic nerves, brain stem and spinal cord
[2–4], and in all probability, it is an autoim-
mune disease [1, 5, 6].

It rarely occurs before 10 years but can
occur as late as 67 years [7].

Multiple sclerosis is extremely protean
in its expression and severity [9]. It usually
starts with an acute neurological distur-
bance termed ‘clinically isolated syndrome’
(CIS) [2, 18] which is the first clinical
demyelinating event affecting the optic

Box 1 Key Points: Multiple Sclerosis
(continued)

nerves, the brain stem or the spinal cord [2,
4].

About two-thirds of the patients follow a
relapsing-remitting course [2], and half of
them develop secondary progressive MS
with disability [4], progressive deterioration
without relapses or remissions [1]. The
remaining third have a benign course with
minimal or no disability [4].

The two clinical processes, relapses and
progression, influence the course of
MS [25].

Treatment can be divided into treatment
of the relapses, long-term immunomodula-
tory treatment and symptomatic relief [6].

Multiple Choice Questions
1. The following are true of multiple sclerosis

(MS), EXCEPT:
A. Current research supports an immunologic

and viral pathogenesis.
B. Adult-onset MS is three times more com-

mon in women than in men.
C. It usually starts with an acute neurological

disturbance termed ‘clinically isolated syn-
drome’ (CIS).

D. About one-third of the patients follow a
relapsing-remitting course.

2. The following are true, EXCEPT:
A. Gadolinium also helps to rule out alternate

diagnoses in the brain such as neoplasm,
vascular malformations and
leptomeningeal disease.

B. Pathologically the lesions in the MRI are
non-specific.

C. Lifetime prevalence rate of depression in
MS is approximately 20%.

D. Interferon-beta reduces the frequency of
attacks and the progression of disability
in RRMS.

MCQs Answers

1 = D; 2 = C
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