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Abstract
Multiple sclerosis is a chronic, inflammatory disorder of the central nervous system which is prevalent across the 
Western population. Employing current technologies, it has been discovered that a subtype of MS which results in severe 
damage of spinal cord and optic nerves exists in Asian populations. A binary random-effect meta-analysis carried out in 
the scope of this study illuminates the mean prevalence rate of OSMS in Asia, including studies from regions East Asia, 
Sound-East Asia, Central Asia, Middle Eastern. The findings estimated a mean prevalence ratio of around 0.340 of the 
selected 25 studies out of 117 screened studies with a confidence level of 95%. Regarding regional disparities in MS 
prevalence, Japan serves as an example of a country with moderate rates and a significant portion of the data used in 
this study is derived from the Japanese population. In contrast, countries within the Indian subcontinent, such as India 
and Pakistan, as well as certain Middle Eastern nations Iran and Oman, tend to exhibit lower MS prevalence rates. 
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1. Introduction 
Multiple Sclerosis (MS) is a chronic autoimmune disease that 
affects the central nervous system (CNS), which includes the brain 
and spinal cord [1,2]. The exact cause of MS is unknown, but it is 
believed to be an immune-mediated disease in which the body's 
immune system mistakenly attacks its own tissues, specifically the 
protective coating on nerve fibers called myelin [1].This immune 
system malfunction leads to inflammation, demyelination, gliosis, 
and neuronal loss in the CNS2.
	
In Asians, classical MS is rare and instead a type of MS with 
severe involvement of optic nerves is prevalent. Optic spinal MS is 
characterized by selective damage of optic nerves and spinal cord. 
Using MRI scans, longitudinally extensive spinal cord lesions are 
visualized, which are specific to OSMS [3]. People having MS 
with main lesions that are present in the spinal cord and optic 
nerves with no lesions found in the cerebrum or cerebellum are 
classified under OSMS. Moreover, patients with OSMS are prone 
to develop brainstem signs like double vision along with the rest 
of the symptoms [4].

OSMS is said to have similar features to the relapsing form of 
NMO which is common in Western populations because of the 
detection of NMO - IgG in nearly 60% of OSMS patients [3]. These 
antibodies are prevalent during different durations of OSMS in the 
patient. There are also cases where these antibodies are simply 
not present and these individuals have extremely long spinal cord 
lesions with optic nerve defects. A study has been conducted on the 
Japanese population which proves that the mechanism of lesion 
production in OSMS is heterogeneous, meaning it can be related 
to antibody production or completely unrelated [5].

The objective of this study is to perform a systematic review on 
optic spinal multiple sclerosis and to perform meta - analysis on 
the prevalence of the OSMS in the Asian population.

This could provide a clear view on the prevalence in the Asian 
population and offer insights into the epidemiology. It could also 
serve to enhance clinical understanding by expanding knowledge 
about OSMS which can influence diagnostic procedures, treatment 
plans and prognosis estimation. Moreover, this study aims to 
increase awareness about the OSMS variant among the Asian 
population. 
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2. Review of Literature
2.1 History
In the late 1950s, MS was rarely reported in Asia but later on it 
was discovered that MS with slightly different characteristics 
were present. In a research done on 270 patients in Japan, 48% of 
cases showed features that were the intermediate of both MS and 
NMO [6]. After this, for a short while, NMO was used to classify 
monophasic cases showing bilateral optic neuritis and transverse 
myelitis within an interval of less than several weeks and relapsing 
cases were usually classified as classical MS. 
	
Comparative studies conducted between different populations 
highlighted the unique features of MS in Asians. These helped in 
further classification of MS according to severity and location of 
lesions.

2.2 Autoimmune Disorders & MS
Autoimmune disorders occur when the immune system mistakenly 
attacks the body's own healthy cells and tissues, leading to chronic 
inflammation and tissue damage. There are over 80 known 
autoimmune diseases, affecting various organs and systems, such 
as rheumatoid arthritis, multiple sclerosis, and type 1 diabetes. 
The exact causes of autoimmune disorders remain complex and 
multifactorial, involving genetic predisposition and environmental 
triggers [7].

Multiple sclerosis is a chronic autoimmune disorder that affects 
the central nervous system. The immune cells attack the protective 
myelin sheath present around the nerve fibres. Symptoms of 
multiple sclerosis vary widely and include fatigue, difficulty 
walking, numbness, muscle weakening etc. and it has different 
expression levels depending on the individual [3].

In Asians, MS is rare; however, when it appears, the selective 
and severe involvement of the optic nerves and spinal cord is 
characteristic. This form, termed optic spinal MS (OSMS) [8]. It 
has similar features to the relapsing form of NMO (Neuromyelitis 
Optica) in Western populations. The cause for the rare occurrence 
of MS in India and other tropical and subtropical countries may lie 
in environmental and genetic factors or both.

2.3 Factors Involving Multiple Sclerosis
The exact cause for MS is unknown, but it is known that a lot 
of factors contribute to the disease making it a multifactorial 
disorder, including genetic and epigenetic factors. The interplay of 
these factors is complex and not fully understood. Specific factors 
contributing to the development of MS, may vary from person 
to person. Factors influencing MS include gender, geographical 
location, vitamin D and B12 deficiency, race/ethnicity, age and in 
some cases genetics as well. Environmental factors like smoking, 
drinking etc. can also contribute to MS [9].

2.4 Opticospinal Multiple Sclerosis
Multiple sclerosis (MS) is a demyelinating disease of the central 
nervous system (CNS) while neuromyelitis optica (NMO) is an 
inflammatory disease of the CNS that selectively affects the optic 

nerves and spinal cord. It has similar features to the relapsing form 
of NMO (Neuromyelitis Optica) in Western populations.

In this condition, longitudinally extensive spinal cord lesions 
(LESCLs) extending over three vertebral segments are said 
to be characteristic of magnetic resonance imaging (MRI). 
Pathologically, both axons and myelin are involved, resulting in 
necrotic cavitation. This form of MS generally has a higher age 
at onset and a higher female to male ratio than conventional MS. 

There are certain criteria that need to be met for the patient to be 
classified under OSMS. Clinically estimated main lesions in these 
cases must be confined to the optic nerve and spinal cord and no 
cerebellar or cerebral symptoms must be present. Minor brainstem 
signs are acceptable and at least one relapse must have occurred 
[10].

2.5 Diagnostic Tests for MS
Blood tests serve as pivotal tools, not merely for detecting MS but 
importantly, for excluding other diseases that manifest with similar 
symptoms. An essential diagnostic procedure is the spinal tap, or 
lumbar puncture, where a sample of cerebrospinal fluid is extracted 
from the spinal canal. Analysis of this fluid can reveal irregularities 
in antibodies, often associated with MS, and simultaneously 
eliminate the possibilities of infections and other conditions 
mimicking MS symptoms [11]. The MRI technique uncovers 
characteristic MS lesions on the brain and both the cervical and 
thoracic sections of the spinal cord. Intravenous injections of 
contrast materials, primarily iodine-based or gadolinium-based 
elements, are employed for MRI.

2.6 MS in Asian Population
2.6.1 Overview of Selected Studies
Several countries have examined their population for the prevalence 
of MS. Among these countries, Asian countries seem to have 
higher prevalence of the OSMS variant. For instance, comparison 
of the British and Japanese population has shown that there are 
three distinct differences between the populations. The Japanese 
population suffered a greater visual loss, severe involvement of 
spinal cord lesions and increased visual disability than the British 
population which all points to the existence of the OSMS variant 
in the Japanese population [12].

2.6.2 Prevalence Rates in Different Asian Regions
The prevalence of classical MS across Asia is low. Countries 
like Taiwan, Hong Kong, India exhibits a low prevalence of <1 
per 100,000 cases while Japan, Korea, Malaysia and Thailand 
showcase 1-5 cases for every 100,000 people. Medium prevalence 
is seen in countries like Saudi Arabia, Kuwait, Jordan with 5 - 29 
cases per 100,000 [4] . The low prevalence regions of Asia have 
a higher occurrence of OSMS. In Hong Kong, 36% of cases are 
reported as OSMS. In south and north Japan, 57% and 17% of all 
MS cases are optic spinal variants [4].

In a study conducted in the Bombay region of India, out of 74 
patients, 9 were diagnosed with NMO while 6 patients were 
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diagnosed with an intermediate condition that existed between 
NMO and classical MS. Optic nerves were affected in some 
patients while spinal cord was affected in the rest in the case of 
NMO patients [13]. In the intermediate group, the sites of lesions 
were not present in both the optic nerves and spinal cord but in 
only one of these sites and the onset of this has been reported to 
be slower than NMO and classical MS.13 Based on a paper in the 
1970s, the prevalence rate of MS was shown to be just 0.17 - 1.33 
per 100,000 in different parts of India while it was nearly 90 to 150 
per 100,000 in the US and UK [14].

In Iran, another study was conducted and 520 patients from two 
different hospitals were examined out of which only 20 were 
diagnosed with OSMS accounting to a prevalence rate of 3.8%. 
Out of these patients, 60% had spinal signs, 35% had optic neuritis 
in one eye and just 5% of patients had the involvement of both the 
eyes. These patients showed no signs of brainstem or cerebellar 
lesions, and the CSF contained normal cell count and protein 
content [15 ]. 118 patients were examined using MRI scans in 
Japan and 30.5% were diagnosed with clinical OSMS. Out of the 
36 cases, 10 cases were said to have pure OSMS, meaning the 
patients had frequent relapses and the severity of the disabilities 
also increased. According to this paper, the clinical OSMS patients 
had less than 4 cerebral lesions and along with other symptoms 
they did not qualify for the CMS criteria. Moreover, the pure 
OSMS patients had extensive spinal cord involvement and female 
bias as compared to the clinical variant [16].

According to K-H Chang, R-K Lyu who analyzed MRI of patients 
in Taiwan, 56% were found to have OSMS while the remaining 
out of the 74 patients had classical MS. The most common 
symptoms include weakness in limbs followed by loss of vision. 
The prevalence rate of CMS is shown to be low in Taiwan and this 
study agrees with that by depicting a higher prevalence of OSMS 
along with rapid progression of disability which was measured 
using EDSS scores [17].

The studies conducted in different countries proves that there is 
a varied prevalence of OSMS across Asia countries with Japan 
accounting for the highest number of cases. Other comparisons, for 
example, studies conducted on African American and Caucasians 
have shown that the former have a higher chance of developing 
optic spinal MS than the latter [18].

2.6.3 Temporal Trends in Prevalence
There has been increased recognition with several advances in 
MRI technology. Additionally, with the identification of the AQP4-

IgG antibody associated with NMO, there has been improved 
recognition and differentiation between typical MS, OSMS, and 
NMO which has assisted to more accurate diagnosis [19].

The establishment of proper diagnostic criteria for the various types 
and subtypes of multiple sclerosis has evolved over time. This 
includes McDonald’s criteria, Paty criteria, Poser criteria which are 
based on brain lesions observed using MRI. As these criteria get 
refined, the prevalence of the disease shifts [20].

The environmental factors influencing multiple sclerosis, although 
known to a certain extent, are not completely understood yet. As 
these factors keep changing over time, new trends can be visualized 
in the progression of MS.

2.6.4 Variations by Age and Gender
Several trends have been observed across various parts of Asia with 
a common bias towards females. The female population tends to be 
more affected by this disorder than males in general. With respect to 
a review conducted on MS patients in Taiwan from 1993 to 2001, 
the female to male ratio is 4.4. The mean onset age is nearly 37 years 
(37.6±11.1 years) for OSMS cases. The mean annual relapse rate is 
also higher, around 62.7% for OSMS patients [17].

On the contrary, a study in Korea showcases a higher number of 
male cases to females with the mean onset age of 35.6 years [21]. 
The Malaysia population has a sex ratio (F:M) to be 5:1 according 
to Chong-Tin Tan who also states that China has a female to male 
ratio of 1.12:1 and Japan has a ratio of 1.5:1.22 In Iran, the female to 
male ratio is 2.3:1 with a mean onset of 24± 8.2 years in the presence 
of a low prevalence rate with an annual relapse rate of 0.66± 0.84.15  
[22].

A study published on 146 Indian patients revealed that this country 
has a female to male ratio of 1.21:1. The mean onset age is 29.38 ± 
10.09 years. 37.6% patients exhibited optic spinal MS and the rest 
had non - OSMS symptoms [23].

3 Methodology
3.1 Systematic Review
Various databases like MEDLINE, PubMed, Google Scholar were 
used to obtain information in the form of literary text. The search 
was done using relevant keywords in a proper Boolean equation, 
“multiple sclerosis ”+”optic spinal”+(prevalence) and using other 
key words including - population, Asia, European, epidemiology 
etc. We primarily selected only studies in the English language.

CRITERIA FOR INCLUDING AND EXCLUSION OF PAPERS
INCLUSION EXCLUSION

Paper based on any population Papers subjecting NMO under OSMS
Papers published within the years 1970 to 2023 Papers in languages other than English
Studies that are published in peer-reviewed journals Studies that do not report on outcomes related to opticospinal multiple sclerosis

Table 1: Tabulation of Inclusion and Exclusion Criteria For Screening of Articles and Papers for as a Source of Literary Text for 
Literature Review
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Screening of studies was done initially by abstract text screening 
and then further by full-text screening involving reading the full 
text of each article identified for inclusion in the review and 
extracting the pertinent data, required information was extracted 
from the studies and noted down [24].

The literature is organized into categories or themes that help in the 
synthesis of information. This generally involves grouping studies 
by methodology, key concepts, or time periods. The findings 
are analyzed from the selected sources within each category 
and key findings, patterns, and gaps in the existing literature are 
highlighted. It also includes a discussion of the implications of the 

reviewed literature and how the existing knowledge contributes 
to the study. The key points are summarized from the literature 
review and the references are properly cited in the IEEE format.

3.1 Meta-Analysis
To perform meta-analysis we used MEDLINE, PubMed as the 
main source of data for the analysis. The search was done using 
relevant keywords in a proper Boolean equation, “multiple 
sclerosis ”+”optic spinal”+(Asia), to perform an efficient search. 
Results dating from 1970 to 2023 including only papers in English 
language. 476 papers and articles were identified, Several inclusion 
and exclusion criteria were set for screening the data.

CRITERIA FOR INCLUDING AND EXCLUSION OF PAPERS
INCLUSION EXCLUSION

Paper based on Asian population Papers including NMO cases under opticospinal
Papers published within the years 1970 to 2023 Papers with cases of less than 15
Only epidemiology studies Not in English language
Studies that are published in peer-reviewed journals Studies that do not report on outcomes related to opticospinal multiple sclerosis

Table 2: Tabulation of Inclusion and Exclusion Criteria for Screening of Articles and Papers for as a Source of Data for Meta 
Analysis

“multiple sclerosis”+”opticospinal”+(Asia), to perform an
efficient search. Results dating from 1970 to 2023 including
only papers in English language. 476 papers and articles
were identified, Several inclusion and exclusion criteria were
set for screening the data.

[Insert Table 2]

CRITERIA FOR INCLUDING AND EXCLUSION
OF PAPERS

INCLUSION EXCLUSION
Paper based on Asian
population

Papers including
NMO cases under

opticospinal
Papers published within the
years 1970 to 2023

Papers with cases of
less than 15

Only epidemiology studies Not in English
language

Studies that are published in
peer-reviewed journals

Studies that do not
report on outcomes

related to opticospinal
multiple sclerosis

Table 2. Tabulation of Inclusion and Exclusion criteria for
screening of articles and papers for as a source of data for
meta analysis.

[Insert Figure 1]

Fig 1. Schematic representation of the screening process of
studies regarding data collection for meta analysis

Data was extracted from the screened __ papers, data
including opticospinal cases percentage or numbers, sample
space number, sex-ratio. Other data including prevalence
per 100000 and mean age were also extracted though aren’t
of utmost priority. These data are tabulated and saved.

Data pooling involves combining the results of multiple
studies that were screened according to the criteria set in
previous steps to obtain an overall estimate of the effect size
or outcome of interest. The data collected are tabulated in a
proper format.

A quantitative synthesis, or meta-analysis, uses statistical
techniques to combine and analyze the results of multiple

studies25. Meta-analysis is used to obtain a weighted average
of results from various studies. It can be used to estimate
disease frequencies such as incidence and prevalence26. In a
meta-analysis of prevalence, the summary estimate
represents an average prevalence from included studies27.
However, this estimate is truly informative only if there is
no substantial heterogeneity among the different contexts
being pooled27.

Heterogeneity in meta-analysis refers to the variation in
study outcomes between studies. It is important to identify
and measure heterogeneity in meta-analysis to ensure that
the summary estimate is truly informative28. Heterogeneity
is to be expected in a meta-analysis, as multiple studies
performed by different teams in different places with
different methods may not estimate the same underlying
parameter29. The presence and extent of heterogeneity
should be assessed using statistical tests, such as Cochran's
Q or Higgins's I230. We performed a random-effect meta
analysis, Fixed-effect meta-analyses ignore heterogeneity,
while random-effects meta-analyses incorporate
heterogeneity among studies31, it estimates a distribution of
particularized, situationally correct answers from an
imagined universe of individual studies that might have
been performed32.

We used Open Meta Analyst software for the meta analysis,
the values were input in the software that included the name
of the paper or article, population taken for data, and no.of
cases deemed OSMS. Using the software we calculated the
prevalence ratio of a particular study.

Random effect binary model of meta analysis was
performed using DerSimonian-Laird method. The
DerSimonian-Laird (DL) method is a popular and
parsimonious procedure that is called on in random-effects
estimation.

IV. RESULTS AND DISCUSSION

A. RESULTS OF DATA POOLING
Data pooled combining the results of multiple studies was
put down in a tabulated format, Results of the pooled data
are in Table 3.

B. RESULTS META ANALYSIS
1) Prevalence ratio, Upper and Lower bounds
The data was fetched into OpenMetaAnalyst, values

including prevalence ratio, upper ratio, lower ratio were
calculated (Table 4).

2) Variability in Study
During our research, a critical heterogeneity test was

conducted to assess the variability among the included
studies. The analysis revealed a remarkably high I2 value of
97.55%, which indicates a substantial degree of
heterogeneity among the data. The estimated tau2 value was
0.032, suggesting that there is considerable within-study
variability. Furthermore, Cochran's Q statistics yielded a
notably high value of 979.864 with a p-value of less than
0.001, indicating that the observed heterogeneity is
statistically significant.

Figure 1: Schematic Representation of the Screening Process of Studies Regarding Data Collection for Meta Analysis
Data was extracted from the screened __ papers, data including 
opticospinal cases percentage or numbers, sample space number, 
sex-ratio. Other data including prevalence per 100000 and mean 
age were also extracted though aren’t of utmost priority. These 
data are tabulated and saved.

Data pooling involves combining the results of multiple studies 
that were screened according to the criteria set in previous steps to 
obtain an overall estimate of the effect size or outcome of interest. 
The data collected are tabulated in a proper format.

A quantitative synthesis, or meta-analysis, uses statistical 
techniques to combine and analyze the results of multiple studies 

[25]. Meta-analysis is used to obtain a weighted average of results 
from various studies. It can be used to estimate disease frequencies 
such as incidence and prevalence [26]. In a meta-analysis 
of prevalence, the summary estimate represents an average 
prevalence from included studies [27]. However, this estimate 
is truly informative only if there is no substantial heterogeneity 
among the different contexts being pooled [27]. 

Heterogeneity in meta-analysis refers to the variation in study 
outcomes between studies. It is important to identify and measure 
heterogeneity in meta-analysis to ensure that the summary 
estimate is truly informative [28]. Heterogeneity is to be expected 
in a meta-analysis, as multiple studies performed by different 
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teams in different places with different methods may not estimate 
the same underlying parameter [29]. The presence and extent of 
heterogeneity should be assessed using statistical tests, such as 
Cochran's Q or Higgins's I2 [30]. We performed a random-effect 
meta analysis, Fixed-effect meta-analyses ignore heterogeneity, 
while random-effects meta-analyses incorporate heterogeneity 
among studies, it estimates a distribution of particularized, 
situationally correct answers from an imagined universe of 
individual studies that might have been performed [31,32]. 

We used Open Meta Analyst software for the meta analysis, the 
values were input in the software that included the name of the 
paper or article, population taken for data, and no.of cases deemed 
OSMS. Using the software we calculated the prevalence ratio of a 
particular study.

Random effect binary model of meta analysis was performed 
using DerSimonian-Laird method. The DerSimonian-Laird (DL) 
method is a popular and parsimonious procedure that is called on 
in random-effects estimation.

4 Results and Discussion
4.1 Results of Data Pooling
Data pooled combining the results of multiple studies was put 
down in a tabulated format, Results of the pooled data are in Table 
3.

4.2 Results Meta-Analysis
4.2.1 Prevalence ratio, Upper and Lower Bounds
The data was fetched into Open Meta Analyst, values including 
prevalence ratio, upper ratio, lower ratio were calculated (Table 4).

4.2.2 Variability in Study
During our research, a critical heterogeneity test was conducted 
to assess the variability among the included studies. The analysis 
revealed a remarkably high I2 value of 97.55%, which indicates a 
substantial degree of heterogeneity among the data. The estimated 
tau2 value was 0.032, suggesting that there is considerable within-
study variability. Furthermore, Cochran's Q statistics yielded 
a notably high value of 979.864 with a p-value of less than 
0.001, indicating that the observed heterogeneity is statistically 
significant.

Having a higher heterogeneity is not entirely a con to the analysis, 
it may indicate that the results of the individual studies are diverse, 
and that the meta-analysis is more representative of the real-world 
situation [33]. Though it may reduce the statistical power of the 
models and might result in misleading results.

4.2.3 Results of Meta-Analysis
Performing a binary random-effect using Der Simonian-Laird 
method (Figure 2).

The mean prevalence ratio from all the pooled results is 0.340 (with 
a 95% confidence interval), stating that 34% of cases reported in 
the studies are OSMS cases. Lower prevalence bound of 0.265 
and upper prevalence ratio bound of 0.414. Out of a total of 4500 
patients, 1317 cases were OSMS positive. We also observed ratios 
vary even within studies, some having a much higher prevalence 
ratio than others.

Table 5 are also represented in the forest plot, by the size of the 
black box, the larger the box the more the weightage of the study, 
because of more the sample population involved in that study

Lead author/ 
Reference No.

Year of 
publication

Population Number of 
patients

Number of 
OSMS cases

Males : Female 
ratio

Mean age of 
onset (years)

Kuroiwa34 1975 Japanese 1084 466 1:1.3 0.459
Houzen35 2003 Japanese 466 5 1:2.9 0.291
Fukazawa36 1992 Japanese 31 17 1:1.95 0.385
Zhao37  1981 Chinese 5 21 1:1.8 0.407
Lau38 2002 Hong Kong 

Chinese
62 24 1:9.6 0.587

Yu39 1989 Hong Kong 
Chinese

17 16 1:1.8 0.476

Hung40 1976 Taiwanese 70 14 1:3.20 0.755
Das41 1998 Singaporean 21 9 1:3.20 0.64
Jitpimolmard42 1994 Thai 53 34 1:4 0.809
Kurtzke43 1968 Korean 24 14 2.1:1 0.837
Tan44 1988 Malaysian 47 10 1:5 0.502
Syal46 1986-1998 Indian 16 - 1:1.32 0.568
Mani47 1991-1996 Indian 25 47 1:1.32 0.373
Gangopadhyay48 1989-1999 Indian 14 7 1:2.10 0.471
Kalanie50 1996-2001 Indian 21 15 1:1.50 0.255
Al-Din52 1986 Indian 9 1:2.25 0.362
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Kantarci53 1998 Iranian 50 1:2.5 0.274
Al-Din55 1995 Kuwaiti and 

Palestinian
34 40 1:1.7 0.355

Yamasaki56 1999 Kuwaiti 22 - 1.11:1 0.406
Kalanie57 2009 Turkish 14 24 1:1.19 0.055
Wasay58 2007 Israeli 30 315 1.64:1 0.055
Osoegawa M59 2005 Jordanian 10 - 1:1.9 0.362
Xu60 2011 Japanese 354 39 1 : 1.47 0.744
Tharakan61 2005 Iranian - 29 1:2.3 0.464
Li62 2007 Pakistani 100 20 1:1.45 0.591

Table 3: Data Collection Table Including Data Regarding Study Name, Year of Publication/Duration of Study, Population Type, 
Total Population, No.of Osms Cases

Lead author/ Reference 
No.

Year of 
publication

Group A
#Total

Group A
#Events

PR Lower Upper

Kuroiwa34 1975 1084 466 0.43 0.4 0.459
Houzen35 2003 31 5 0.161 0.032 0.291
Fukazawa36 1992 62 17 0.274 0.163 0.385
Zhao37  1981 70 21 0.3 0.193 0.407
Lau38 2002 53 24 0.453 0.319 0.587
Yu39 1989 47 16 0.34 0.205 0.476
Hung40 1976 25 14 0.56 0.365 0.755
Das41 1998 21 9 0.429 0.217 0.64
Jitpimolmard42 1994 50 34 0.68 0.551 0.809
Kurtzke43 1968 22 14 0.636 0.435 0.837
Tan44 1988 30 10 0.333 0.165 0.502
Syal46 1986-1998 100 47 0.47 0.372 0.568
Mani47 1991-1996 31 7 0.226 0.079 0.373
Gangopadhyay48 1989-1999 45 15 0.333 0.196 0.471
Kalanie50 1996-2001 200 40 0.2 0.145 0.255
Al-Din52 1986 89 24 0.27 0.177 0.362
Kantarci53 1998 1259 315 0.25 0.226 0.274
Al-Din55 1995 139 39 0.281 0.206 0.355
Yamasaki56 1999 93 29 0.312 0.218 0.406
Kalanie57 2009 520 20 0.038 0.022 0.055
Wasay58 2007 142 4 0.028 0.001 0.055
Osoegawa M59 2005 216 65 0.301 0.24 0.362
Xu60 2011 36 21 0.583 0.422 0.744
Tharakan61 2005 30 9 0.3 0.136 0.464
Li62 2007 105 52 0.495 0.4 0.591

Table 4: Data Table for Prevalence Ratio, Upper and Lower Bound Calculation Under A 95% Confidence Interval

STUDIES WEIGHTS
Kuroiwa34 4.441%
Houzen35 3.936%
Fukazawa36 4.065%
Zhao37 4.089%
Lau38 3.902%
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Table 5: Table Showcasing Weightage of Each Study in the Performed Meta-Analysis

Tan44 1988 30 10 0.333 0.165 0.502
Syal46 1986-1998 100 47 0.47 0.372 0.568
Mani47 1991-1996 31 7 0.226 0.079 0.373
Gangopadhyay48 1989-1999 45 15 0.333 0.196 0.471
Kalanie50 1996-2001 200 40 0.2 0.145 0.255
Al-Din52 1986 89 24 0.27 0.177 0.362
Kantarci53 1998 1259 315 0.25 0.226 0.274
Al-Din55 1995 139 39 0.281 0.206 0.355
Yamasaki56 1999 93 29 0.312 0.218 0.406
Kalanie57 2009 520 20 0.038 0.022 0.055
Wasay58 2007 142 4 0.028 0.001 0.055
Osoegawa M59 2005 216 65 0.301 0.24 0.362
Xu60 2011 36 21 0.583 0.422 0.744
Tharakan61 2005 30 9 0.3 0.136 0.464
Li62 2007 105 52 0.495 0.4 0.591

Table 4. Data Table for prevalence ratio, upper and lower bound calculation under a 95% confidence interval.

STUDIES WEIGHTS

Kuroiwa34 4.441%

Houzen35 3.936%

Fukazawa36 4.065%

Zhao37 4.089%

Lau38 3.902%

Yu39 3.891%

Hung40 3.419%

Das41 3.278%

Jitpimolmard42 3.937%

Kurtzke43 3.366%

Tan44 3.632%

Syal46 4.149%

Mani47 3.802%

Gangopadhyay48 3.874%

Kalanie50 4.363%

Al-Din52 4.183%

Kantarci53 4.452%

Al-Din55 4.278%

Yamasaki56 4.171%

Kalanie57 4.462%

Wasay58 4.445%

Osoegawa M59 4.340%

Xu60 3.693%

Tharakan61 3.669%

Li62 4.163%

Table 5. Table showcasing weightage of each study in the
performed meta-analysis.

Fig 2. Forest plot and results of Binary Random-effect Meta
Analysis, Diamond structure represents the mean value of
studies in the scale and the line passing through it is the
summary line.

C. DISCUSSION
The present study presents a systematic review of the
prevalence of opticospinal multiple sclerosis throughout
Asia. The study is limited due to limited availability of
papers and research on this variant of multiple sclerosis.
There are obviously some gaps in the current knowledge
about OSMS. While OSMS is an immune-mediated disease,
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5 Discussion
The present study presents a systematic review of the prevalence 
of opticospinal multiple sclerosis throughout Asia. The study is 
limited due to limited availability of papers and research on this 
variant of multiple sclerosis. There are obviously some gaps in 
the current knowledge about OSMS. While OSMS is an immune-
mediated disease, the exact mechanisms and pathogenesis of 
the disease are not fully understood [59]. There is no consensus 
on the diagnostic criteria for OSMS, and the disease is often 
misdiagnosed as other conditions such as neuromyelitis Optica 
spectrum disorder (NMOSD) which leads to delays in diagnosis 
and treatment [60]. Limited awareness among healthcare providers 
as OSMS is a rare subtype and many healthcare providers may not 
be familiar with the disease [61]. Currently, the lack of diagnostic 
tests for OSMS cause delays in treatment. Moreover, very limited 
information is available in areas in different populations including 
Hispanic Americans, Asian Americans and Brazilians [62]. From 
this review, it is very clear that the overall prevalence of classical 
MS in Asia is lower than Western countries. 

This review depicts the prevalence of optic spinal multiple 
sclerosis across parts of Asia. While some countries like Japan, 
China have higher prevalence, other countries like Thailand have 
relatively lower prevalence. 

The prevalence is affected by several factors. Genetic factors, for 
instance, a particular HLA allele is associated with OSMS in the 
Asian population. HLA-DPB1*0301 allele is expressed more in 
OSMS patients than HLA-DPB1*0501 [63].

Caucasian populations are not affected by OSMS as much as the 
Asian population and this could be due to genetic predisposition 
among certain ethnic groups. Environmental factors trigger the 
onset and progression of OSMS. This can include infections, and 
vitamin D deficiency due to insufficient sunlight exposure. 

Smokers and passive smokers have an increased risk of developing 
MS due to the toxins from the smoke. Smoking also leads to more 
rapid disease progression and increased lesion volume and higher 
risk of brain atrophy [64]. Myeloperoxidase is an enzyme that 
is involved in the production of reactive oxygen species which 
is found to be upregulated in the case of OSMS and positively 
correlates with disease severity. Human TH17 lymphocytes 
promote blood-brain barrier disruption and central nervous system 
inflammation, which may contribute to the pathogenesis of OSMS 
[65].

The prevalence of NMOSD in North America which is similar to 
OSMS in Asia is about 1 -5 per 100,000 people [66]. The rate 
is lower than MS which stands at 375 per 100,000 people [67]. 
OSMS is perceived to be more common in Asia and such results 
are concluded from findings from the parts of Eastern Asia.4 On 
the other hand, countries like India, Iran exhibit lower prevalence 
when compared to Japan, China. Another form of MS which 
is classified usually as Devic’s disease is common in African 
Americans [18].

The prevalence rate of CMS ranges from 1.36 to 27.275 per 100,000 
people whereas the estimated OSMS prevalence rate is 4.52 per 
100,000 people (about the seating capacity of the Los Angeles 
Memorial Coliseum) [68]. Similar prevalence is observed in Latin 
America with a rate of 0.75 to 38.2 per 100,000 inhabitants [69]. 
According to the meta-analysis performed in this study the mean 
prevalence is 0.34 in Asia. Compared with global prevalence, this 
is relatively higher. 

Meta-analysis of populations across the Asian continent helped 
us to study the prevalence of OSMS throughout the landmass, 
pooling various data from different countries can approximately 
count for the whole population of Asia. A statistical analysis can 
help quantify the data and provide striking results for concluding 
the purpose of the study.

The prevalence ratio method of analysis was used over the 
conventional odds ratio method. In a particular study, PR was 
deemed more appropriate than reporting POR due to considerable 
“overestimation” of the strength of the association by POR. The 
association trend was similar; the statistical significance of the 
result did change [70].

The results we obtained had a significant amount of heterogeneity, 
(I2 = 97.55% Tau2 = 0.032, Q = 979.864, het. p-value < 0.001). 
While such high levels of heterogeneity can be concerning, it 
is important to note that heterogeneity in meta-analyses is not 
necessarily undesirable and can be influenced by several factors, 
such as differences in study populations; some studies use 
different methods or interventions. In this analysis heterogeneity 
is substantially high with an I2 more than 90 %, this might be 
because of few reasons, the severity of illness, age, gender, and 
other population characteristics may contribute to heterogeneity, 
differences in study design, outcome assessments, and other 
methodological factors may contribute to heterogeneity, 
differences in specific interventions or patient characteristics may 
contribute to heterogeneity. Having a heterogeneous study makes 
sure individual studies are diverse and that the meta-analysis is 
more representative of the real-world situation [71].

Heterogeneity can be reduced to Meta-regression to explore the 
relationship between study characteristics and the case effect 
[72]. It can help to identify sources of heterogeneity and to adjust 
for them in the analysis, though it can’t be eliminated but can be 
reduced to make sure no significant statistical differences arise. In 
this study we can conclude a high prevalence, and a very accurate 
measure is not an absolute necessity [73-78]. 

6. Conclusion
Asian nations have a unique distribution of MS subtypes, OSMS 
is a more prevalent subtype than classical MS. The distinction 
between these two subtypes is highlighted with the increasing 
severity of spinal cord lesions, visual disability, and visual loss 
among the affected individuals. As for the regional variations in 
prevalence of MS, some countries like Japan demonstrate moderate 
rates, with ratios ranging from 0.2-0.4 in most of the studies, in 
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fact most of the studies used for meta-analysis in this study are 
based on Japanese population and other countries like the Indian 
subcontinent including countries like India, Pakistan and certain 
middle eastern countries like Iran and Oman have relatively lesser 
rates. 

Furthermore, regions with lower overall MS prevalence often 
exhibit a higher incidence of OSMS suggesting a distinctive 
regional pattern. Additionally, to this the gender bias towards 
females being more susceptible to MS is consistent. 

The comprehensive meta-analysis conducted in this study 
highlights a mean prevalence rate of 0.34 in Asia, which, when 
compared to the global prevalence, is relatively higher. Regions 
like Latin America and Northern America.
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