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Abstract

Multiple sclerosis (MS) is being increasingly diagnosed in India mainly due to increase in the number
of practicing neurologists and easy and affordable availability of magnetic resonance imaging (MRI).
The clinical features and course are largely similar to those seen in the West. The term optico-spinal
MS (Asian MS) was coined in the pre-MRI days. Many such patients turn out to be cases of
neuromyelitis optica — a distinct disorder and not a variant of MS. Others have shown the classical
features of MS on MRI scan. Several of the disease-modifying agents, not all, are now available in
India. Their use, however, has been limited in view of the high cost.
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Introduction

Multiple sclerosis (MS) is an autoimmune inflammatory demyelinating disease of the central nervous
system. It has been well known in the West since its first description by Charcot[1] in 1868. In India,
the disease came to be recognized only in the 1960s when physicians who received training in
Neurology in the West, returned to India. Baldev Singh,[2] Bharucha[3] and Ramamurthy[4] were the
ones who first described the manifestations of MS in Indian context.

The prevalence data has shown that the frequency of MS varies in different populations. In the USA
and UK, the frequency is about 90 to 150/100,000. In contrast, calculations based on the hospital data
in the 1970s suggested an approximate prevalence rate of only 0.17 to 1.33 per 100,000 in different
parts of India.[5] With increased awareness, a significant increase in the number of neurologists and
relatively easy availability of magnetic resonance imaging (MRI) the current estimate stands at about 7
to 10/100,000. This figure may still be higher as large sections of the Indian population still do not
have access to adequate medical facilities especially in the rural sector. No large epidemiological
studies have been reported from India. In the small Parsi population of around 70,000 in India,
Bharucha et al.,[ 6] reported a higher prevalence of ~21/100,000 with wide confidence limits. Another
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study of the same Parsi community by Wadia and Bhatia[7] reported a higher incidence of
~26/100,000. In a recent epidemiological survey, a prevalence of 8/100,000 was noted in urban
Mangalore.[8]

The precise cause of MS is still unknown. Extensive research has shown that both environmental and
genetic factors play a significant role. The studies in concord twins and a higher prevalence among the
siblings of MS patients have suggested a role of genetic factors in the causation of MS[9,10] Studies of
HLA class II genes, located on chromosome 6, which participates in the presentation of antigens to T
cells, has been of special interest to MS researchers. The HLA linkage studies in the West, especially
among North and West Europeans have suggested a role of HLA DRB*1501, DQA1*0102,
DQB1*0602 in MS.[11] There are few reports of HLA linkage in Indian subjects. Kankonkar ef al.,[12]
in a small study from Mumbai region in Western India demonstrated the association between
DRB1*1501 allele and MS and also suggested association for two novel DRB1*15 alleles,
DRB1*1506 and DRB1*1508. In a more recent study of primary HLA class II alleles associated with
MS, Pandit et al.,[13] concluded that the risk effects attributable to the HLA-DRB1*1501 and
DRB1*03 alleles seen in Europeans are also seen in Indian patients.

Several studies have also emphasized the role of environmental factors in the causation of MS.
Alter[14] suggested that persons living in developing countries with relatively poor hygiene possibly
develop protective immunity. This might explain the higher frequency of MS in the Parsi population of
India who have higher standards of hygiene and better sanitary conditions at home. The migration
studies by Dean and Elian[15] have further supported the ‘environmental’ hypothesis where persons
migrating before the age of 15 years carry the risk of the country of origin while persons migrating
after the age of 15 years have the risk of their adopted country. The increase in MS prevalence with
increasing latitude in Europe also supports the role of environmental factors. Differences in solar
radiation and consequent differences in the levels of serum Vitamin D3 may play a role to account for
this latitude difference.[16]

Although no definite virus as the trigger or cause of MS has yet been identified, a case control study by
Bansil et al.,[17] in Indian patients noted a higher dog exposure in MS patients than in other
neurological diseases, which suggested a possible role of canine distemper virus in MS patients.
Recently Epstein-Barr virus (EBV) is believed to play a significant role in the pathogenesis of MS.[18]
However, Pandit et a/.,[19] in a study of 140 MS patients did not find evidence for a strong association
with remote EBV infection. Vitamin D is believed to have a protective effect on developing MS[20]
and its deficiency exposes an MS patient to a higher frequency of relapses. It is hard to clearly define
the role of vitamin D deficiency in MS in India as vitamin D deficiency is very common in this
country. However, the study by Pandit et al.,[21] does support the hypothesis that Vitamin D deficiency
has an inverse relationship with MS with persons having low vitamin D levels carrying a higher risk of
MS and a greater chance of relapse.

There is no single diagnostic test for MS. The diagnosis requires that there should be lesions in the
white matter of the CNS, which should be disseminated in time and space and that there should be no
other diagnostic possibility. Before the advent of MRI, the criteria used were clinical (Schumacher et
al.,[22]) and later on also included laboratory data (Poser et al.,[23]) to define the categories of definite
and possible MS. Today, well-defined McDonald criteria (revised in 2010)[24] are used, which have
included MRI findings to diagnose MS. MRI is now available in most metropolitan cities in India and
also in several smaller towns. The protocol followed and the reporting, however, is not always of a
high standard and there is a need for improvement in this regard. The recent revised McDonald
criteria[24] have used modified MRI criteria for early diagnosis of MS to enable early start of the
treatment.



Although Poser criteria[23] used the laboratory data to define laboratory-supported definite MS, these
are not relevant today. Also, the earlier Indian papers commented on the low yield of oligoclonal bands
in CSF in the Indian subjects. Regrettably, this was due to the faulty technique of not using the
standardized Iso-electric focusing which even today is being used by some but not all laboratories in
India. The use of this technique has resulted in a higher yield of positive cases. It is not mandatory to
do the CSF study and several patients opt for avoiding this study.

The first Indian paper using international criteria of Schumacher was published by Mathew ef al., from
Vellore[25] followed by another paper by Singhal and Wadia[26] describing the clinical features in MS.
These papers supported the occurrence of MS in India. For diagnosis of definite MS a histological
confirmation was needed. It was provided by the paper by Dastur and Singhal[27] describing the
pathology of two unusual cases of MS. Soon thereafter, several papers from the North West[28] and
other parts of India were published, describing the clinical features and demographic data concerning
MS in India. Few more autopsy proven cases were also reported. These were summed up in the paper
by Singhal et al.,[5] Jain and Maheshwari[29] reviewed the published cases from India till 1985 and
commented on the higher frequency of optic nerve involvement and low yield of oligoclonal bands in
Indian MS patients.

The essential demographic features in the Indian subjects are similar to those seen in the West. The
average age of onset is 25 to 35 years. Females are about two times more affected than men. In the
Schumacher criteria, age at onset was defined to be from 15 to 50 years. Of late, it has been well
recognized that MS also occurs in the pediatric age group. So far there have been no large publications

on MS occurring in the pediatric age group, though one does see an occasional patient with MS starting
in childhood.

To study the differences in the clinical presentations of MS in the Asian patients as compared to the
patients in the West, the late Professor Kuroiwa organized meetings in Japan with delegates from
diverse Asian regions. These discussions were summed up in the two publications titled Multiple
Sclerosis in Asia[30] and Multiple Sclerosis East and West.[31] The essential differences noted were:
More frequent initial clinical presentation with optic nerve or spinal cord involvement, often bilateral
optic nerve affection, severe myelopathy with sensory level, less frequent clinical presentation to
suggest cerebral or cerebellar involvement and more frequent painful tonic spasms.[32] These
differences were believed to distinguish Asian MS from Western MS. The term optico-spinal MS (OS-
MS) was used to emphasize the clinical features in Asian MS.[32] Even today the term OS-MS
continues to be used, though many of these patients are cases of neuromyelitis optica (NMO). Several
others will also show lesions in the brain MRI at the classical sites seen in MS patients.

NMO was considered to be a variant of MS and a monophasic illness in India and several other
countries with the distinctive features of involvement of optic nerves and spinal cord within a short
span of time. With the discovery of Aquaporin 4 antibody by the Mayo group[33] it has now been well
established as a distinct disease and frequently having a multiphasic course. The criteria for the
diagnosis of NMO have been laid down by Wingerchuk et al.[34] Cases of NMO have now been
described from India as well.[35] In the pediatric age group, the first presentation of MS may
occasionally resemble Acute Disseminated Encephalomyelitis. Schilder's disease and Balo's concentric
sclerosis are other rare primary demyelinating disorders. Eale's syndrome, well known to
ophthalmologists with occasional myelopathy (Singhal and Dastur[36]) may sometimes mimic MS but
it 1s a distinct syndrome.

In the diagnostic criteria of MS, it has been emphasized that other diagnostic possibilities must be
excluded. Thus several conditions may result in T2 white matter lesions mimicking MS. Non-specific
white matter lesions are frequently seen, especially in persons with migraine, hypertension and



diabetes. In particular, one should exclude vasculitis and conditions like CNS lupus, Sjogren's
syndrome and Behget's disease, which may result in such white matter lesions. Sarcoidosis may also
have presentation like MS.

The course of MS in India is largely similar to that in the West though there has been no well-defined
study reported from India on this subject. We see patients with ‘Radiologically Isolated Syndrome’,
‘Clinically Isolated syndrome’, with a large majority having ‘Remitting Relapsing (RR) course’. As in
the West, over time, in some RR MS patients, phase of ‘Secondary Progressive MS’ sets in. Though the
precise figures are not known we also see patients with ‘Primary Progressive MS’ (PPMS).

Until the early 1980s, the treatment of MS was largely symptomatic and supportive along with the use
of injection ACTH or corticosteroids in the acute phase. In the acute phase today, the majority of
neurologists in India, as elsewhere in the world, use IV methylprednisolone Gm 1 daily for 3 to 5 days.
If there is no significant benefit, one could also use plasma exchange or IV immunoglobulin.

The recent researches and large multinational trials (India has also been involved in few recent trials)
have provided drugs (approved by agencies like FDA in USA) to delay the onset of relapse, reduce the
number of relapses and also demonstrate significant benefit on MRIs (used as surrogate marker). The
first ones were the B-interferons (three varieties) followed later by glatiramer acetate (all injectable
preparations). The introduction of IV Natalizumab in severe cases and in those who do not respond to
interferon or glatiramer acetate showed marked benefit. However, the occurrence of progressive
multifocal leukoencephalopathy due to JC virus has resulted in a word of caution for its use. All these
agents have been made available in India by their parent companies. More recently oral agents like
Fingolimod, Teriflunomide and dimethyl fumarate have received approval by the drug supervising
authorities. Only dimethyl fumarate has been approved and is available in India. It is recommended
that the treatment should be initiated early in the phase of inflammation before the secondary
progressive phase sets in. There is as yet no approved therapy for PPMS.

There is no large scale data of the usage of the above-mentioned disease modifying agents from India.
The use of these agents is determined by interactive discussion regarding effectiveness, side effects and
cost of the drug with the patient and the relatives. As there is limited support by the government
(available mainly for defense personnel and other government employees) and large multinational
companies, most patients have to bear the expenses themselves. There is as yet no insurance coverage.
As a result, a large majority of patients are deprived of this therapy. We cannot as yet accurately predict
the course of events in a given patient though there may be some who remain well. The search for
biomarkers continues. The entity of benign MS is still a matter of debate. The patients in India who
remain free of illness for two to three years enquire if they can discontinue the costly drugs but so far
we do not have data to guide them.

For severe MS one could use Mitoxantrone, also approved by the agencies like FDA. It is available in
India at an affordable cost. Singhal et al.,[37] published their experience with this drug in 21 patients.
Other neurologists have used this drug as well. It not only showed benefit in reducing annualized
relapse rate but also showed benefit in reducing disability. However, the use of this drug is restricted in
view of the risk of cardiac toxicity and an increased risk of developing leukemia. Alemtuzumab,
approved in UK and Europe, has not yet received approval from the US FDA in view of the side effects
and 1s not available in India. There are also reports of benefit from agents like Rituximab but there are
no large scale trials.

Although we are diagnosing more patients with MS today, much needs to be done in the Indian
context. We need greater awareness, more infrastructure facilities especially for rehabilitation,
specialized MS clinics in the institutions, MS registry, government support, insurance coverage and



availability of effective and affordable disease modifying agents. Fortunately, MS Society has been in
existence for over 25 years with several chapters to provide support for the patients and their
caregivers.

Footnotes

Source of Support: Nil

Conflict of Interest: None declared.

References

1. Charcot J. Histologie de la sclerose en plaques. Gazette des hopitaux, Paris. 1868;41:554-5.

2. Singh B, Isaiah P, Chandy J. Multiple sclerosis (studies on sixteen cases) Neurology. 1954;1:49-59.
3. Bharucha EP, Umarji RM. Disseminated sclerosis in India. Int J Neurol. 1961;2:182-8.

4. Ramamurthy B. Brussels: Paper presented at International Congress of Neurological Sciences; 1957.
Disseminated Sclerosis.

5. Singhal BS. Multiple sclerosis — Indian experience. Ann Acad Med Singapore. 1985;14:32—6.
[PubMed]

6. Bharucha NE, Bharucha EP, Wadia NH, Singhal BS, Bharucha AE, Bhise AV, et al. Prevalence of
multiple sclerosis in the Parsis of Bombay. Neurology. 1988;38:727-9. [PubMed]

7. Wadia NH, Bhatia K. Multiple sclerosis is prevalent in the Zoroastrians (Parsis) of India. Ann
Neurol. 1990;28:177-9. [PubMed]

8. Pandit L, Kundapur R. Prevalence and patterns of demyelinating central nervous system disorders in
urban Mangalore, South India. Mult Scler. 2014;20:1651-3. [PubMed]

9. Hawkes CH, Macgregor AJ. Twin studies and the heritability of MS: A conclusion. Mult Scler.
2009;15:661-7. [PubMed]

10. Willer CJ, Dyment DA, Risch NJ, Sadovnick AD, Ebers GC Canadian Collaborative Study Group.
Twin concordance and sibling recurrence rates in multiple sclerosis. Proc Natl Acad Sci U S A.
2003;100:12877-82. [PMC free article] [PubMed]

11. Hillert J. Human leukocyte antigen studies in multiple sclerosis. Ann Neurol. 1994;36:S15-7.
[PubMed]

12. Kankonkar S, Jeyanthi G, Singhal BS, Shankarkumar U. Evidence for novel DRB1*15 allele
association among clinically definite multiple sclerosis patients
from Mumbai, India. Hum Immunol. 2003;64:478—82. [PubMed]

13. Pandit L, Malli S, Singhal B, Wason J, Malik O, Sawcer S, et al. Multiple Sclerosis susceptibility
and the HLA- DR locus in Indian population. Mult Scler. 2015

14. Alter M, Zheng ZX, Davanipour Z, Sobel E, Zibulewski J, Schwartz G, et al. Multiple sclerosis and
childhood infections. Neurology. 1986;36:1386—-9. [PubMed]

15. Dean G, Elian M. Age at immigration to England of Asian and Caribbean immigrants and the risk
of developing multiple sclerosis. J Neurol Neurosurg Psychiatry. 1997;63:565-8. [PMC free article]
[PubMed]

16. Beretich BD, Beretich TM. Explaining multiple sclerosis prevalence by ultraviolet exposure: A
geospatial analysis. Mult Scler. 2009;15:891-8. [PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/4004124
https://www.ncbi.nlm.nih.gov/pubmed/3362370
https://www.ncbi.nlm.nih.gov/pubmed/2221846
https://www.ncbi.nlm.nih.gov/pubmed/24493471
https://www.ncbi.nlm.nih.gov/pubmed/19482860
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC240712/
https://www.ncbi.nlm.nih.gov/pubmed/14569025
https://www.ncbi.nlm.nih.gov/pubmed/8017880
https://www.ncbi.nlm.nih.gov/pubmed/12651075
https://www.ncbi.nlm.nih.gov/pubmed/3762950
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2169801/
https://www.ncbi.nlm.nih.gov/pubmed/9408093
https://www.ncbi.nlm.nih.gov/pubmed/19667017

17. Bansil S, Singhal BS, Ahuja GK, Riise T, Ladiwala U, Behari M, et al. Multiple sclerosis in India:
A case-control study of environmental exposures. Acta Neurol Scand. 1997;95:90-5. [PubMed]

18. Pender MP, Burrows SR. Epstein-Barr virus and multiple sclerosis: Potential opportunities for
immunotherapy. Clin Transl Immunology. 2014;3:e27. [PMC free article] [PubMed]

19. Pandit L, Malli C, D’Cunha A, Shetty R, Singhal B. Association of Epstein-Barr virus infection
with multiple sclerosis in India. J Neurol Sci. 2013;325:86-9. [PubMed]

20. Munger KL, Zhang SM, O’Reilly E, Hernan MA, Olek MJ, Willett WC, et al. Vitamin D intake
and incidence of multiple sclerosis. Neurology. 2004;62:60—5. [PubMed]

21. Pandit L, Ramagopalan SV, Malli C, D’Cunha A, Kunder R, Shetty R. Association of Vitamin D
and multiple sclerosis in India. Mult Scler J. 2013;19:1592—6. [PubMed]

22. Schumacher GA, Beebe G, Kibler RF, Kurland LT, Kurtzke JE, McDowell F, et al. Problems of
experimental trials of therapy in multiple sclerosis: Report by the panel on the evaluation of
experimental trials of therapy in multiple sclerosis. Ann N'Y Acad Sci. 1965;122:552—68. [PubMed]

23. Poser CM, Paty DW, Scheinberg L, McDonald WI, Davis FA, Ebers GC, et al. New diagnostic
criteria for multiple sclerosis: Guidelines for research protocols. Ann Neurol. 1983;13:227-31.
[PubMed]

24. Polman CS, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi M, et al. Diagnostic criteria for
multiple sclerosis: 2010 revisions to the McDonald criteria. Ann Neurol. 2011;69:292-302.
[PMC free article] [PubMed]

25. Mathew NT, Mathai KV, Abraham J, Taori GM. Incidence and pattern of demyelinating disease in
India. J Neurol Sci. 1971;13:27-38. [PubMed]

26. Singhal BS, Wadia NH. Profile of multiple sclerosis in the bombay region. On the basis of critical
clinical appraisal. J Neurol Sci. 1975;26:259-70. [PubMed]

27. Dastur DK, Singhal BS. Two unusual neuropathologically proven cases of multiple sclerosis from
Bombay. J Neurol Sci. 1973;20:397-414. [PubMed]

28. Chopra JS, Radhakrishnan K, Sawhney BB, Pal SR, Banerjee AK. Multiple sclerosis in North-West
India. Acta Neurol Scand. 1980;62:312-21. [PubMed]

29. Jain S, Maheshwari C. Multiple sclerosis: Indian experience in the last thirty years.
Neuroepidemiology. 1985;4:96—107. [PubMed]

30. Yamamoto M. Multiple Sclerosis in Asia. Vol. 1. Japan: University of Tokyo Press; 1976.
Proceedings of the Asian Multiple Sclerosis Workshop held in Tokyo 1975; pp. 243-56.

31. Kuroiwa Y, Kurland LT. Multiple Sclerosis East and West. Publisher Kyushu University Press;
1982;1:31-42.

32. Kuroiwa Y, Hung TP, Landsborough D, Park CS, Singhal BS. Multiple sclerosis in Asia.
Neurology. 1977;27:188-92. [PubMed]

33. Lennon VA, Wingerchuk DM, Kryzer TJ, Pittock SJ, Lucchinetti CF, Fujihara K, et al. A serum
autoantibody marker of neuromyelitis optica: Distinction from multiple sclerosis. Lancet.
2004;364:2106—12. [PubMed]

34. Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF, Weinshenker BG. Revised diagnostic
criteria for Neuromyelitis optica. Neurology. 2006;66:1485-9. [PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/9059727
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4237030/
https://www.ncbi.nlm.nih.gov/pubmed/25505955
https://www.ncbi.nlm.nih.gov/pubmed/23312038
https://www.ncbi.nlm.nih.gov/pubmed/14718698
https://www.ncbi.nlm.nih.gov/pubmed/23519972
https://www.ncbi.nlm.nih.gov/pubmed/14313512
https://www.ncbi.nlm.nih.gov/pubmed/6847134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3084507/
https://www.ncbi.nlm.nih.gov/pubmed/21387374
https://www.ncbi.nlm.nih.gov/pubmed/5566109
https://www.ncbi.nlm.nih.gov/pubmed/1176993
https://www.ncbi.nlm.nih.gov/pubmed/4772397
https://www.ncbi.nlm.nih.gov/pubmed/7468154
https://www.ncbi.nlm.nih.gov/pubmed/3913869
https://www.ncbi.nlm.nih.gov/pubmed/556836
https://www.ncbi.nlm.nih.gov/pubmed/15589308
https://www.ncbi.nlm.nih.gov/pubmed/16717206

35. Barhate KS, Ganeshan M, Singhal BS. A clinical and radiological profile of neuromyelitis optica
and spectrum disorders in an Indian cohort. Ann Indian Acad Neurol. 2014;17:77-81.
[PMC free article] [PubMed]

36. Singhal BS, Dastur DK. Eales’ disease with neurological involvement Part 1. Clinical features in 9
patients. J Neurol Sci. 1976;27:313-21. [PubMed]

37. Singhal BS, Geeta S, Hundalani SG, Menon S. Efficacy and safety of mitoxantrone, as an intial
therapy, in multiple sclerosis: Experience in an Indian tertiary care setting. Neurol India. 2009;57:418—
23. [PubMed]

Articles from Annals of Indian Academy of Neurology are provided here courtesy of Wolters Kluwer --
Medknow Publications


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3992776/
https://www.ncbi.nlm.nih.gov/pubmed/24753665
https://www.ncbi.nlm.nih.gov/pubmed/944242
https://www.ncbi.nlm.nih.gov/pubmed/19770542

