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Introduction
Multiple sclerosis (MS) is a presumed autoimmune disorder 
of the central nervous system (CNS) characterized by inflam-
matory demyelination and neurodegeneration. It affects 
approximately 1 million people across the United States 
and an estimated 2.8 million people worldwide.1 Symptoms 
of MS, a disease typically diagnosed between ages 20 and  
50 years, vary tremendously and may comprise diffuse 
symptoms such as depression, pain, cognitive difficulties, 
and fatigue, as well as focal symptoms such as motor and 
sensory deficits, visual disorders, spasticity, bladder and 
bowel dysfunction, and dysphagia. Diagnosis at a young age 
makes MS a long-term disease that impacts patients, the 
health care system, and society for decades. Patients diag-
nosed at a younger age hit disability milestones earlier and 
therefore could be considered to have a poorer prognosis.

Although the cause of MS is unknown, it is a heteroge-
neous disease thought to result from complex interactions 
among genetic predisposition, sex, and the environment. 
Race is another important factor, but due to the complexity of 
the disease and its overlap with some of the aforementioned 
characteristics, there is uncertainty around the role of race in 
MS. What is clear is that around the world, the variability in 
the prevalence of MS, and the differences in presentation, 
depict MS as a complicated disease that requires inclusion 
of diverse groups in study populations in clinical trials. For 

example, Balo’s disease, a rare and progressive variant of 
MS, has a greater prevalence in the Philippines than in other 
Asian regions.2 In many Asian countries, and China, cortico-
spinal involvement is the predominant presentation. 

A complex task is to ensure that when marginalized 
groups are included, they represent the full spectrum of the 
population targeted to receive the therapy. The ultimate 
goal of this process is to learn how to prescribe drug thera-
pies safely for the patient groups who will be receiving them.

MS has been reported in most ethnic/racial groups, but 
it tends to be more common in Whites of northern European 
ancestry. Minority populations in the United States, such as 
Asian Americans and Hispanic Americans, have a higher 
incidence of MS compared with their ancestral countries 
of origin. However, minority populations are often under-
represented in clinical trials not only in the United States, 
but worldwide.3-5 It is therefore difficult to assess treatment 
response in minority populations, even in subgroup analy-
ses, because of the small numbers of patients. 

The growing arsenal of disease-modifying therapies 
(DMTs) offers opportunities to reduce disability and extend 
survival  for persons with MS. Thus, there is a continued, 
compelling need for high-quality epidemiologic data world-
wide to improve our understanding of disease risk, support 
health policies aimed at meeting the diverse needs of people 
with MS, and encourage advocacy efforts. 
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High-quality epidemiologic data has the potential to 
improve personalized medicine. This occurs through earlier 
diagnosis, more effective prevention programs, and a higher 
precision in the treatment of disease in diverse populations.6 

An epidemiologic perspective applies principles of popula-
tion screening to preventive medicine and uses evidence-
based practices to personalize medicine. 

Update: Worldwide Trends in MS Prevalence
The estimated prevalence of MS has increased worldwide, 
with the number of affected patients rising from 2.1 million 
in 20087 to 2.8 million in 2020 (Figure).1 The 2020 global 
prevalence is 35.9 (95% CI, 35.87, 35.95) per 100,000 people, 
compared with a global prevalence of 29.26 (29.21, 29.30) 
per 100,000 in 2013.1

However, the increase has not been uniform around 
the globe. Although Asia was considered a low-risk zone 
for MS in the past, the epidemiologic status of MS in Asia 
has changed in recent decades, with studies showing an 
increased prevalence in many countries in Asia.8-10 It is 
important to note that within Asia, where half of the world’s 
population resides, there is vast geographic, ethnic, and  

cultural diversity; therefore, the Asian population cannot be 
grouped into one large ethnicity.10

Racial-ethnic differences in MS underscore the com-
plex interaction between genetic, biologic, and environmen-
tal factors in the etiology of this disease. More studies are 
needed to understand differences in MS prevalence among 
diverse racial-ethnic groups across geographic regions and 
within populations residing in the same geographic region. 

How MS Differs in Asian Populations
The presentation and progression of MS in the Asia-Pacific 
region may differ from presentation and progression in Europe 
and North America. Unfortunately, data collection systems 
and registries for neurologic diseases that are necessary for 
understanding the burden of the disease (eg, accumulation 
of disability, impact of DMTs, safety risks, financial impact, 
effects on quality of life) are limited in the region.10 Nation-
alized health care systems in some Asian countries are able 
to track disease prevalence11; some report into networks like 
MSBase. However, it may be the access to health care within 
the country that limits accurate data collection. Furthermore, 
because the Asian population covers a vast geography, and 

there is substantial diversity as a result of 
the numerous countries of origin, collec-
tion of data from one region within Asia 
may not be reflective of other regions. 
However, even with recognizing this, 
some similarities and commonalities 
across Asian regions may exist. 

Differences in Presentation
In studies of Asian populations, many 
differences in presentation have been 
reported versus MS in White popula-
tions.10-15 In general, MS in Asians is 
characterized by a more rapid progres-
sion, limited familial occurrence, more 
frequent attacks, more severe involve-
ment of the visual system at onset 
as well as during the entire clinical 
course, and more common opticospinal  
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involvement (Table). This opticospinal involvement is some-
times misdiagnosed as neuromyelitis optica (NMO),12 which 
is more common in Japanese and Chinese populations.16

Cerebrospinal Fluid (CSF) Findings
The hallmark of MS-specific changes in CSF is the detec-
tion of oligoclonal bands, which are seen in the vast major-
ity of Western MS patients (at least 90%). In contrast, the 
frequency of oligoclonal bands in Japanese patients with MS 
is reported to be much lower (~50%).17 These findings have 
been documented in a few other Asian populations,18-20 but 
more data is needed in this large and diverse region. 

MRI Findings
In Asian patients with “Western-type” MS, MRI findings 
are largely similar to those of Western patients in terms of 
lesion distribution and appearance; however, there are sig-
nificant differences in patients with opticospinal MS. These 
patients have fewer lesions on brain MRI. The spinal MRI 
shows larger and more extensive spinal cord lesions.12,21 

Genetic Differences
Changes in the HLA-DRB1 gene and the IL-7R gene are the 
strongest genetic risk factors for developing MS. “Western-
type” MS is associated with HLA-DRB1*1501, whereas 
opticospinal MS is associated with HLA-DPB1*0501. 

However, variations in dozens of other genes are 
thought to be involved in MS risk. It is extremely difficult to 
compare genetic characteristics of MS in Western and Asian 
populations since the Asian subcontinent comprises such 
racially and geographically diverse populations.15 Recent 
studies call into question the strength of the genetic compo-
nent as a differentiating factor between MS in Western pop-
ulations and that in Asian populations. For example, Pandit 
and colleagues22 suggest that many, if not all, of the MS risk 
variants identified in populations of European ancestry are 
likely also risk variants in the Indian population. 

Impact of Environment
Geographic gradient. MS is known to occur more frequently 
in areas that are farther from the equator; some of the 
highest prevalence rates are in Canada, the United States, 
and the Scandinavian countries (Figure). Epidemiolo-
gists continue to examine variations in geography,  demo-
graphics  (age, gender, and ethnic background),  genetics,   
infectious causes,  and migration patterns in an effort to 
understand why.

Migrant studies support the important influence of 
environmental factors in the risk of MS. In a systematic 
review of such studies, two consistent patterns were appar-
ent: migrants moving from a region of high MS risk to one 
of lower risk had a lower-than-expected MS prevalence,   
particularly when migration occurred before age 15 years; 

and migrants moving from an area of lower risk to one 
of higher risk tended to retain the lower MS risk of their 
country of origin, with no clear age-at-migration effect.23 
 
A Call to Action
Despite mandates from the National Institute of Minority 
Health and Health Disparities (within the National Insti-
tutes of Health [NIH]) to include more minorities in clinical 
trials, the participation of members of minority populations, 
especially Asian, Native Hawaiian, and Pacific Islander pop-
ulations is disproportionately low in clinical trials funded by 
the NIH.24 This underrepresentation hinders the ability to 
identify differences in treatment response and supports the 
need for epidemiologic studies to incorporate cultural, envi-
ronmental, or physiologic factors unique to that population. 

Because MS differs both in incidence and clinical 
expression, prospective cohort studies that incorporate race/
ethnicity need to be conducted if we are to better understand 
MS and establish the best standard of care specific to each 

In Asian populations, MS is more often  
characterized by14:

Selective clinical involvement of both the optic nerve  
and the spinal cord

A higher cell count and total protein concentration in the CSF

A higher frequency of gadolinium-enhanced lesions  
on spinal cord MRIs

Fewer lesions on the T2-weighted as well as  
gadolinium-enhanced TI-weighted brain MRIs

Is it MS or NMO? 
While MS is a demyelinating disease of the CNS, NMO is 
an inflammatory disease of the CNS that selectively affects 
the optic nerves and spinal cord. MS in Asian populations is 
often characterized by the selective and severe involvement 
of the optic nerves and spinal cord. This form, termed 
‘opticospinal MS’, has features similar to those of the 
relapsing form of NMO in Western populations.

A summary of differential diagnosis is29:
•  On spinal MRI, NMO is strongly suggested by acute 

continuous longitudinal lesions covering three or more 
vertebral levels, while MS is suggested by patchy 
lesions that are rarely continuous over more than one 
vertebral segment

•  In NMO, spinal cord lesions tend to be centrally 
located, rarely extending to the surface of the cord; 
whereas in MS, such lesions are usually located 
peripherally

•  Chronic cord lesions in NMO often change over time, 
becoming patchier in appearance, making these 
distinguishing criteria less applicable to older lesions
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patient’s needs. The increased recruitment and inclusion of 
ethnic minority patients in MS research are essential.25

Robers and colleagues26 conducted a systematic litera-
ture review of studies of DMTs for people with MS of varied 
racial and ethnic backgrounds published as of December 
2019. Of 275 search results, 32 articles met the inclusion crite-
ria; only 4 were randomized controlled trials (RCTs). Among 
studies that included Asian patients, the investigators found 
studies supporting the efficacy of interferons, fingolimod, 
teriflunomide, dimethyl fumarate, natalizumab, and alem-
tuzumab in Asian populations. Additionally, studies evalu-
ating efficacy in Asian versus White patients have revealed 
no differences, suggesting that DMT choice need not differ 
in Asian patients. However, the studies included in this lit-
erature review were small26; more larger studies are needed. 
Future RCTs should strive to increase minority representa-
tion and planned analyses that incorporate race and ethnicity.  
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The 2017 McDonald Criteria for Diagnosis of MS:  
Need for Validation in Diverse Groups
MS can be difficult to diagnose because there is no single 
test that can determine the presence of the condition. The 
process of diagnosis involves obtaining evidence from a 
clinical examination, medical history, lab tests, and MRI 
imaging of the brain and, sometimes, the spinal cord. These 
tests are intended to rule out other possible causes of a 
person’s neurologic symptoms and to gather data consistent 
with MS. A key principle for diagnosing MS has been to 
uncover evidence that demonstrates lesions in the CNS 
showing “dissemination in space” (suggestions of damage in 
more than one place in the CNS) and “dissemination in time” 
(suggestions that damage has occurred more than once).

The 2017 revision of the McDonald criteria for diagnosing 
MS was designed, in part, to allow earlier diagnosis of MS.27 

As such, it allowed an alternative to dissemination in time. 
In patients who present with a typical clinically isolated 
syndrome and clinical or MRI demonstration of dissemination 
in space, the presence of CSF-specific oligoclonal bands 
confirms a diagnosis of MS.27

However, 40% to 55% of Asian persons with MS are 
negative for oligoclonal bands.17,28 The 2017 criteria are 
derived mainly from Western European/White populations. 
The authors note that the criteria require validation in diverse 
populations, in this case, persons of Asian ethnicity.27 
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