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ABSTRACT Multiple Sclerosis (MS) is being diagnosed in increasing numbers in metropolitan cities of India for which the
availability of specialist neurologists and magnetic resonance imaging (MRI) facilities are primarily responsible. Epidemiological
data are unavailable. Existing data have been obtained from small often retrospective studies from different parts of the country.
These earlier studies suggested that optic nerve and spinal cord involvement are considerably high, and that perhaps optic
spinal MS was the most prevalent form in India. On this basis it was also speculated that neuro myelitis optica (NMO) may be
over represented in Indians. However in recent times, prospective studies backed by MRI data have shown no distinct differences
between MS seen in the west and India. Sero positivity for NMO IgG is low though NMO phenotype disorders constitute nearly
20% of demyelinating disorders in India. Genetic susceptibility for MS among Indians may be similar to that for white populations.
In the major histocompatibility complex (MHC), HLADR1*1501 has been strongly associated with MS in Indians. A recent
study that evaluated the established non-MHC multiple sclerosis loci in a small data set of Indian patients suggested a strong
similarity with white populations. This review highlights some of the background information available on MS from India and
so some recent studies that unveiled the disease characteristics in Indian patients.
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INTRODUCTION

In the mid-seventies in Kurtzke’s MS world
map (1985) India was included in the list of
countries belonging to the low prevalence zone
(<5/100,000). Even at that time, it was believed
that in developing countries there was under
estimation of disease prevalence for MS. Poser
(1996) mentioned paucity of neurologists, pau-
city of postmortem examinations, and unavail-
ability of confirmatory test procedures such as
neuro imaging, evoked potential studies, and
reliable cerebrospinal fluid examination as some
of the several problems in analyzing data from
tropical countries. Record keeping and long-
term follow up of patients have seen serious limi-
tations in all but the teaching hospitals and con-
tinue to hinder data collection and analysis of
diseases in India. A decade later, there has been
indirect evidence from hospital statistics in In-
dia suggesting that the number of cases diag-
nosed per year may have nearly doubled (Chopal
et al. 1980). This maybe partly due to early de-
tection especially since in recent times, MRI has
become mandatory in all teaching hospitals in

the country. Additionally there has been an in-
crease in neurologists and also greater aware-
ness which has resulted in white matter diseases
including MS being increasingly diagnosed. In
India public/teaching hospitals generally see
patients from a lower socio-economic back-
ground who visits hospitals with severe disease,
males being given priority over females for seek-
ing medical attention. These factors invariably
hamper quality of data acquired from such set-
tings.

PREVALENCE OF MS IN INDIA

Neuro epidemiological studies have been
done in the southern part s of the country and
have failed to capture MS cases in the commu-
nity (Gouriedevi et al. 1987). A crude preva-
lence of approximately 1.33/100,000 was re-
ported by Singhal (1985) in the mid eighties
from the west coast of India. Hospital-based
studies in India have shown that over the last
decade, the total proportion of MS-related neu-
rology department admissions increased from
1.58% to 2.54% (Syal et al. 1999). This data is
supported by the Multiple Sclerosis International
Federation World MS Atlas, which projects a
prevalence of 3/100,000, which is nearly, triple
the estimate of previous reports. Geographically
North West India (above15. N latitude) saw 4.15
new cases of MS per year as compared to 3.2
cases per year from south India (below 15. N
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latitude) (Jain and Maheswari 1985). The one
exception is the Parsi population of India in
whom Wadia and Bhati (1990) observed a preva-
lence of 26/100,000.The Parsis (Zoroastrians)
originated from the Pars province of Iran. Re-
cent epidemiological studies have shown a high
prevalence of MS in Iran especially in Isfahan
province (Etemedifar et al. 2006) that adjoins
Pars.

Multiple Sclerosis in India

Phenotypic Differences from Western Popu-
lation Early literature on MS from different parts
of India suggested that there was high preva-
lence of optic and spinal cord involvement. In
1985, Jain and Maheshwari published data on
354 cases of MS from 9 different centers in In-
dia. Optic neuritis (OPN) as the initial presen-
tation was seen in 22.2–58% of cases seen at 5
of these centers. Recent studies have shown a
frequency of 23.6% from the northwest (Syal et
al. 1999), 44%from the south of the country
(Samanand and Nagaraj 2005), and 53.3%
(Gangopadhyaya et al. 1999)  from the east of
the country which is significantly high as com-
pared to western data. In patients of North
American and European origin optic neuritis
was noted to be the initial presentation in only
17.2% of patients (Weinsheuker et al. 1989).
Acute onset of motor weakness was the next
common initial presentation seen in 27–31% of
Indian patients (Syal et al. 1999; Gangopa-
dhyaya et al. 1999). A comparison in symptom
at onset in patients admitted to a national hos-
pital in south India before and after the mid
eighties showed a dramatic reduction in spinal
cord dysfunction by as much as 50% (Samaand
and Nagraj 2005).The authors attribute it to
better awareness, early investigations including
MRI and earlier diagnosis when patients present
with milder symptoms.

Neuromyelitis Optica (NMO) among
Indian Demyelinating Disorders

In earlier literature on MS in India (Singhal
1985; Jain and Maheswari 1985) the diagnosis
of NMO was based on the descriptions by
Shibasaki et al. (1974). It was limited to pa-
tients who showed “acute bilateral visual im-
pairment and transverse spinal cord lesions, ei-
ther concomitantly or within a short interval

with or without subsequent improvement.”The
last decade has seen a major change in percep-
tion of NMO with a number of revisions in the
diagnostic criteria (Lemon et al. 2004). Seen
predominantly in middle aged women, this dis-
order is characterized by recurrent and severe
involvement of optic nerve and spinal cord, with
longitudinal spinal cord lesions and atypical
brain lesions. Therein lies the dilemma in un-
derstanding how common it is among Indian
CNS demyelinating disorders, wherein optic
spinal presentations are common. Wingerchuck
et al. (2007) have compiled available literature
on NMO in India which included 59 cases re-
ported between 1950 and 2006. They constituted
roughly 9–24% of all demyelinating disorders
seen in each series. There is not enough data
available or long-term follow up on these pa-
tients to suggest Autoimmune Diseases there was
severe visual loss or disproportionate spinal cord
dysfunction in the subset with optic spinal pre-
sentation. In studies backed by MRI data
(Wingerchuk et al. 2007; Jacob and Boggid
2007), MRI morphological data including
length of spinal cord segments involved is not
available. The high frequency of optic and spi-
nal involvement cannot be therefore loosely
translated into a possible high prevalence of
NMO. Jain and Maheshwari (1985) compila-
tion of 354 cases of MS has been widely quoted
in western literature as evidence for high preva-
lence of NMO in India. In their series 22–58%
of patients reported had attacks confined to the
spinal cord and optic nerve. The authors have
noted that 33/354 cases(10%) had neuromyeli-
tis optica as defined by Shibasakietal (1974). It
is arguable that this definition was restrictive
and there could have been higher numbers of
NMO if considered in the light of current diag-
nostic criteria. This is not likely the case as
shown by contemporary studies involving In-
dian patients, which correlated clinical presen-
tation in MS alongside detailed MRI data. Mani
et al. (1999) compared 81 Indian with Ameri-
can MS patients matched for age, gender and
duration of MS. There were no significant clini-
cal or radiological differences between the two
groups. NMO constituted 6% of Indian cases
though 44% of patients in their Indian series
had optic spinal presentation. In a prospective
and longitudinal study of CNS demyelinating
disorders which included 51 patients, Pandit et
al. (2007) found 47% of their MS cases have
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clinical attacks confined to the optic nerve and
spinal cord. Yet NMO was diagnosed (Winger-
chuck et al.1999) in only 5%.

Neuromyelitis optica Immunoglobulin G
(NMO IgG) seropostivity in Indian patients has
been reported (Pandit 2008). Pandit et al. (2008)
analyzed NMO-IgG status in 78 consecutive
cases obtained from their demyelination regis-
try. In this study 62/78 (80%) patients belonged
to the NMO spectrum. Longitudinally extensive
transverse myelitis was seen in 39/78 (50%) and
included all cases of NMO, ATM, and recur-
rent ATM. Neuromyelitis optica-IgG was posi-
tive in 3/78 patients (3.8%), one each of NMO,
optic spinal MS and recurrent acute transverse
myelitis. Seropositive patients were all women
and had late onset disease. Two of the three pa-
tients had optic neuritis and severe visual im-
pairment and became wheel chair bound within
5 years of disease onset. Seronegative patients
with long cord involvement were 36/78 (46%).
They had a male/female ratio of 2:1. Assistance
for mobility was required by 12/36 (33%). The
remaining 24/78 (66.7%) patients who were se-
ronegative and had long spinal cord lesions re-
covered well between attacks and remained
ambulant 4–7 years after disease onset (Pandit
et al. 2009). A similar benign outcome has been
described for NMO phenotype disorders in one
other Indian study. Pradhan and Mishra (2004)
described 6patients (3 male and 3 female) with
recurrent optic neuritis and myelitis with docu-
mented long cord lesions on MRI of the spinal
cord and normal MRI brain. These patients fol-
lowed up for 2–10 years had good recovery in
visual functions following OPN with only one
patient requiring assistance to walk. Current
data therefore appears to indicate that although
optic and spinal cord presentations of CNS de-
myelinating diseases may be Autoimmune Dis-
eases common in India, NMO meeting current
diagnostic criteria maybe no more common in
India than in the west.

Envir onmental Factors Implicated in
MS in India

Studies have shown that migration from low
MS areas to high MS areas before the age of 15
increased the risk of MS in on white popula-
tions, including Indians (Elian et al. 1990; Dean
and Rlian 1997). It is now clear that the rate of
multiple sclerosis in second generation (UK

born) Asians and first generation Asians com-
ing to the UK as children, is significantly higher
than in first generation (migrant) adult individu-
als. Ethnicity may confer some degree of pro-
tection against the increased risk. Thus in North
America and the UK, MS increases among im-
migrants from India, while it remains low in
immigrants from East Asia (Elbers 2008). Geo-
graphical data indicates that MS is more com-
mon as distance from equator increases. This
geographic variation may at least in part be at-
tributable to environmental factors and be con-
sidered a reason for lower prevalence among
Indians.

According to the “hygiene hypothesis” pro-
posed in the 1960’s (Leibowitz et al. 1966) chil-
dren in areas where MS is rare are more likely
to show evidence of childhood viral infections.
Higher prevalence of MS is seen where sanita-
tion and socioeconomic status are good. In this
context, Singhal and Wadia (1975) in their study
of 30 patients from the Mumbai region observed
that MS patients were mostly from higher so-
cioeconomic status. Parsis of India in whom MS
is highly prevalent are also an affluent commu-
nity. A strong argument against the hygiene con-
cept is that the affluent would have better op-
portunities to seek specialist care and have a
diagnosis for their disease.

There are no large-scale studies which ad-
dressed specific environmental factors related
to MS. (Khadikar et al. 2005) have compared
63 patients with clinically definite MS with age,
and sex-matched controls and evaluated the role
of childhood viral infections, diet, evidence of
concomitant autoimmune disorders, and smok-
ing. Their study showed a significant associa-
tion in history of childhood mumps (P< .01, odds
ratio (OR) = 3, confidence interval (CI) = 1.3–
7.2), and positive history of autoimmune dis-
eases (P<.05, OR = 2.8, CI = 1.2–6.8) among
Indians with MS. There was a trend for asso-
ciation of MS among smokers in that 7 out of
10 smokers in Khadilakar’s dataset had MS.

Genetic Susceptibility for MS in Indians

The association between susceptibility to
multiple sclerosis and the human leukocyte an-
tigen (HLA) genes has been extensively studied
in European and migrant European populations
but the role of these genes in Asian (especially
from the Indian subcontinent) multiple sclero-
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sis has received almost no attention. The HLA
allele frequencies found in this population, and
the patterns of correlation (linkage disequilib-
rium) between these alleles is substantially dif-
ferent from that seen in other more extensively
studied ethnic groups emphasizing the poten-
tially informative nature of a study of these genes
in Asians. A few small serological studies con-
sidering the class I genes were performed in the
1980’sandfound association with HLA-B12
(Wadia et al. 1981; Trikanand et al. 1982) rather
than B7. Subsequently analysis of the class II
HLA genes, DRB1, DQA1, and DQB1 was at-
tempted in a limited number of patients and re-
vealed the expected association with the Euro-
pean susceptibility haplotype DRB1*1501—
DQB1*0602 (Kelly et al. 1995; Kankonkar et
al. 2003). In considering the merits of this popu-
lation in connection with the genetic analysis
of multiple sclerosis it is relevant to note that
although DR2 is actually more common in
Asians than in Europeans, the DRB1*1501 al-
lele (the main subtype of DR2 in Europeans) is
notably less common (allele frequency 8% in
Asians as compared to 15% in Europeans)
(http://www.allelefrequencies.net/). In Asians
the other subtypes of DR2 (the DRB1*1502 and
DRB1*16 alleles) are more common and the
extent of linkage disequilibrium (LD) between
DRB1*1501 and DQB1*0602 issignificantly
less intense (Rani et al. 1983).As described
above populations where the established risk
allele (haplotype) is uncommon have been es-
pecially informative regarding the effects attrib-
utable to other alleles and loci (Marrosu et al.
2001). Studying populations with alternate pat-
terns of LD have been helpful in disentangling
the effects of linked loci (Oksenberg et al. 2004).
These factors suggest that a genetic analysis of
the MHC region in Asian patients is likely to be
highly informative. Recently efforts have been
focused on evaluating the role of established non
MHC disease susceptibility loci in Indian popu-
lation (Pandit et al. 2011). Fifteen MS loci out-
side of the major histocompatibility (MHC) re-
gion that were previously identified and vali-
dated with MS susceptibility through genome
wide association and replication studies in white
populations were studied in 197 patients and
unrelated controls. Despite the low power of the
study, nominal associations were seen especially
with interleukin-7 receptor alpha (IL7RA) and
C type lectin domain family16-(CLEC16A-)

associated single nucleotide polymorphisms
(SNP’s) and the risk allele frequencies in In-
dian Asian and white MS patients were compa-
rable for most SNP’s types. These preliminary
observations suggest a commonality in disease
susceptibility genes for both Indian and white
populations.

CONCLUSION

Despite a modest estimated prevalence of MS
in India of 3/100,000, in this a nation of 1.2
billion people, there are probably more than
30,000 people with MS. With the currently avail-
able data, it appears that MS in India and in the
west have similar presentations and risk factors.
Although the role of selected environmental fac-
tors that confer susceptibility await evaluation,
evidence suggests that genetic susceptibility
factors may be similar in Indian and western
populations, although this requires validation
through larger studies. Collaborative efforts
among specialist neurologists could help estab-
lish MS disease registries in various parts of
the country to determine the longitudinal and
natural history of this disease in India. Larger
numbers would also increase the power of stud-
ies of genetic and environmental influences on
MS in India.
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