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Multiple sclerosis is an autoimmune disease associated with inflammation of 

CNS, leading to formation of  focal plaque of demyelination and degeneration of white 

matter as well as grey matter of the brain and spinal cord.
1
  Disease usually begins with 

a relapsing and remitting course (RRMS), in some individuals followed by a secondary 

progression (SPMS).  Few patients may have uninterrupted progression from disease 

onset i.e. primary progressive MS. 

The etiology of MS is complex and is combination of multiple genes and their 

interaction with environmental factors.
3, 4, 5 

Observational studies have suggested that 

Vit D(Vitamin D), infection with EBV and cigarette smoking are proposed 

environmental risk factors.
6
 One noticeable feature of MS epidemiology is that increase 

in latitude ((φ) geographic coordinate) has positive correlation with increasing 

prevalence and incidence of MS.
7, 8

  

Some studies have suggested sunlight and vitamin D (Vit D) levels in the 

etiology of MS.
10-13

 Vit-D after activation  (1, 25-OH Vit-D), has major role in bone 

metabolism and has significant immunomodulatory actions, leading to  decreased 

proinflammatory pathways and probably has protective role in various autoimmune 

diseases. 
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Vitamin D group compounds are fat soluble secosteroids (seco meaning 

broken). They have multiple actions in the body which include role in Ca pathways, 

neuromuscular function, immunomodulatory function.
14  

The recent discoveries suggested that most  of the cells in the body have a 

receptor for vit D, Several cells possess enzymes that can convert the prohormone to 

activated form of Vit D, which provided new understanding in function of this vitamin. 

Most important is reduction in the risk of chronic diseases, like autoimmne diseases, 

infectious diseases and cardiovascular diseases.
15

    

Vit D exist in two major forms (prohormone form).
 16, 17

   

i) Cholecalcifarol (Vit-D3) animal source 

ii) Ergocalciferol (vit D2) plant source 

The activated forms of  Vit- D3 are supposed to be much more biologically active  

than those of D2.  In human being, major source of vit D is  UV-B ray exposure, 

minimum contribution from diet, fortfied food and nutitional supplementation.  Sun 

exposure for about twenty minutes produces equivalent to ingestion of at least 10,000 

IU.
19 

Vitamin  D metabolic pathway :-   

In the body, cholecalcifarol / ergocalcifarol hydroxylated in hepatocytes to form 

25-hydroxy Vit-D  (25(OH) Vit-D) the storage form of vit D found in circulation. This 

metabolite again undergoes hydroxylation (1-α hydroxylase enzyme) in renal and other 

tissues to form 1, 25-dihydroxy Vit D3 ; the activated form of vit D. Vit-D after 

activation has characteristically very short T1/2 . Major vit D metabolite is 25(OH) Vit- 
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D and this is the commonly used form for assessing vit D status of a particular 

individual.
20 

Vitamin D and immune function   

Most activation of Vit- D occurs in the renal cells  and cells related to immune 

system including APCs (antigen-presenting cells) and monocyte/macrophage resulting 

in local production of activated Vit-D having both autocrine and paracrine functions. 

i) Local 1, 25(OH) 2D have autocrine as well as paracrine functions.  

ii) Most of the immune system cells have VDR
29

 

iii) Active form of vit D acts on various  immune cells and has 

immunomodulatory action
22

 

Figure 1 :-  Sources and metabolism of Vitamin D
52 
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Vitamin D effect on innate immunity 

The vitamin D facilitate innate immunity in vitro (" literally "in glass") and in 

vivo (Latin for "within the living") by increasing differentiation of macrophage 

precursors
24

 and enhancing chemotaxis
24, 25

. Leading to more effective destruction of 

pathogens. The vit D also provides a check on uncontrolled production of inflammatory 

mediators.  

Cell-mediated immunity  

In vitro studies have shown that Vit- D influences the complex interaction 

between immune cells antigen presentation to T cells.
29   

 Vit D reduces maturation of 

antigen presenting cells
30

 and decreases antigen presentation to T cells. Latest studies 

have suggested that Vit-D results in up-regulation of immunosuppressive T regulatory 

cells,
33,34

 reduces interferon-gamma production.
35

 

Evidence that link vitamin D to MS 

Relation between latitude gradient and MS prevalence was initially described in 

1920s
36

 and association with sunlight was proposed in the 1960s
37

.In both northern  and 

southrn hemispheres lattitude gradient is observed, increasing lattitude is associated 

with rise in MS prevalence.
38  

Increase  in distance from the equator leads to increased 

atmospheric filtering of UVB radiation due to the oblique angles of the sun’s rays at 

higher latitudes.
62  

Less exposure to UV B leads to decreased production of vit D, UV 

rays also supposed to have immune modulatory properties. 
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Effect of Month of birth 

It has been seen that people with MS are more commonly born in month of 

November in the southern and in May in northern hemispheres, as compared to the 

general population.
42

 Association was seen with UV radiation exposure in Ist trimester 

of pregnancy
43 

suggesting that this may be related to less maternal Vit- D due to less 

ambient UV in winter.   

Vitamin D or UV radiation? 

Recent studies have suggested that Vit- D deficiency and less exposure to 

sunlight (present or past) were associated independently with more risk of a 

demyelinating event 
44

 and this is observed in animal model of multiple sclerosis also.
45

  

Vit D (active form) has immunomodultory properties. Protection against autoimmune 

diseases with adequate vit D level can be postulated. UV radiation probably have 

similar immunomodulatory role. Evidence suggest that UV-related immunosuppression 

is independent of vit D action. Clear differentiation between immunomodulatory effects  

related to UV radiation vs local or systemic alterations in  active Vit-D form is 

complex. 

Genetic factors   

Genes have effect on metabolism of  Vit-D and  skin complexion, both of which 

can affect circulating storage form of Vit-D level.
52

 Genetic differences in vit D 

receptor and other genes modulate vit D action on the immune cells.
48

 At present 

vitamin-D-related genes or genetic interactions related to vit D in determining MS risk 

is poorly understood. The  HLA- DRB1*1501  haplotype is strong genetic predictor of 

MS risk, which may be modified by  interactions with other HLA-DR haplotypes.
49
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Other genetic factors  

If role of  Vit- D in MS etiology is postulated, variations in genetic expression 

in  Vit D pathway may also be associated with differential MS risk in different 

individual. But the relation between MS and VDR polymorphisms is not consistent. 
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HYPOTHESIS AND OBJECTIVES 

OF THE STUDY 
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Hypothesis  

i) Low Vitamin D level is associated with multiple sclerosis (MS). 

ii) Low vitamin D level correlates with disability, disease severity and 

                 disease relapses. 

Aims and objectives.  

i) To evaluate whether vitamin D level is associated with multiple sclerosis 

(MS). 

ii) To evaluate whether vitamin D level correlates with disability [measured by 

the Expanded Disability Status Scale (EDSS)] and Disease severity 

iii) To evaluate whether vitamin D level is associated with disease relapse 
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MATERIALS   AND   METHODS 
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SUBJECTS AND METHODS 

The study was a hospital based case control study. The subjects were selected 

from among the patients attending the neuromuscular disorder clinic and inpatient of a 

single tertiary center  (Sree Chitra Tirunal Institute of Medical Sciences and 

Technology, Thiruvananthapuram). 

Study period:  

The study was conducted over a period of 21 months from January 2014 to 

September 2015. 

Ethical considerations: 

The study was approved by the Institute Ethical Committee. Written informed 

consent was obtained from all the subjects participating in the study. The informed 

consent procedure was done according to the guidelines provided in the Declaration of 

Helsinki and the ICH E6 Guideline for Good Clinical Practice. 
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Methodology: 

Consecutive Patients fulfilling International Panel diagnostic criteria
54

 [2010 

Revisions to the McDonald Criteria] for MS were selected from January 2014 to 

September 2015. Written informed consent was obtained from all the cases and 

controls. Age and sex matched healthy unrelated controls recruited.  Blood sample 

collection for Vitamin D level was done upon enrollment into the study. Blood sample 

of cases and age and sex matched controls was selected at the same time.  

Detailed history was obtained  and neurological examination was done at the 

time of drawing blood.  Disability at the time of blood draw was measured by the 

Expanded Disability Status Scale (EDSS) and disease severity was assessed.  

Severity of their disease was categorized into Mild, Moderate and Severe. 

 

Vit D concentration was measured with CMIA (carbonyl metallo assay) 

Vit D status 
55

  was determined as. 

 

 

 

 

 EDSS 

Mild ≤3 

Moderate 3.5 - 5.5 

Severe ≥ 6  

Vit D Status 

Normal > 30 ng/ml 

Insufficient 20-30 ng/ml  

Deficient <20 ng/ml 
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Inclusion criteria  

 Cases includes patient fulfilling International Panel diagnostic criteria for 

diagnosis of multiple sclerosis
54

. 

 Controls included healthy individuals not receiving any medication or dietary 

supplements, age and sex matched with cases.  

 Exclusion criteria  

 Not willing to participate in the study   

  Patients taking Vit D supplementation, conditions predisposing to 

hypercalcemia , nephropathy or renal insufficiency, liver diseases. 

 Subject is diagnosed with another etiology causing white matter disease 

Relapse was defined
56

 as the acute or subacute appearance or reappearance of a 

neurological abnormality (that lasts at least 24 hours), immediately preceded by a 

improving, stable or slowly progressive neurological state in last 30 days,  with no 

fever, known infection, concurrent steroid withdrawal, or externally derived rise in 

body temperature. 

Statistical analysis: 

Data analysis was performed using SPSS ver. 22.0. Quantitative variables were 

described by mean and SD, Qualitative variables were described by frequency 

distribution. Between group comparison of quantitative variables independent sample t 

test and that of qualitative variables chi- square test was used. A p value of  0.05 was 

taken as level of significant. 
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Demographic data 

In our study we enrolled total 60 cases and 60 controls.   Mean age of cases was  34.41 

years  (S.D.-12.3 , range 18 - 66). Mean age in male patients was 32.38 years (S.D.-

12.49 ) while in female patients was 35.51 years (S.D.12.44 ). Cases and controls were 

comparable. 

Table 1 :-  Age distribution of cases and controls 

 

Age 

case Control  Total 

N % N % N % 

<25 19 31.7 18 30.0 37 30.8 

26-35 16 26.7 18 30.0 34 28.3 

36-45 13 21.7 12 20.0 25 20.8 

>45 12 20.0 12 20.0 24 20.0 

Total 60 100.0 60 100.0 120 100.0 

 

χ
2
=0.185   df= 3    p= 0.980 

 

Chart 1    Age  distribution of cases and controls (%)  
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Table 2 :- sex distribution  

 

 

Sex 

case Control  Total 

N % N % N % 

Male 22 36.7 22 36.7 44 36.7 

Female 38 63.3 38 63.3 76 63.3 

Total 60 100.0 60 100.0 120 100.0 

 

χ
2
=0.000   df= 1    p= 1.000 

 

 

Chart 2:- sex distribution  

 

 

 

Controls were age and sex matched, In the study population number of males were 22 and 

female 38  in each group (cases and controls) and the groups were comparable. Almost 2/3 of 

the cases were females. 
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Table 3 :-  Type of MS 

 

RRMS 55 (91.66%) 

SPMS 4(6.66%) 

PPMS 1(1.66%) 

 

 

Chart 3 :-  Type of MS 

 

 

   

In the study group majority of the patients were of RRMS group  55/60 (91.66%), 4 

(6.66) SPMS and only one  (1.66%) patient was of  PPMS type.  
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Table 4 :- Expanded  disability status scale score and disease severity 

 

Disease  severity MILD MODERATE SEVERE 

EDSS <3 3.5-5.5 >6 

Number of patients 43 9 8 

 

 

Chart 4 :- Expanded  disability status scale score and disease severity 

 

 

 

 

Case were classified according to the severity of the disease as measured by EDSS  into 

3 groups, Majority of the patients [n=43 - 72%] had Mild (EDSS <3) disease, moderate 

and severe disease in 9(15%) and 8 (13%) cases respectively  

 

 

 

 

 

MILD 
72% 

MODERATE 
15% 

SEVERE 
13% 

DISEASE SEVERITY  



20 

 

Table 5 :-  Vitamin D status 

 

Vitamin d status 

case Control  Total 

N % N % N % 

Sufficient 2 3.3 4 6.7 6 5.0 

Insufficient 32 41.1 46 58.9 78 65.0 

Deficient 26 72.2 10 27.8 36 30.0 

Total 60 100.0 60 100.0 120 100.0 

 

χ
2
=10.291   df= 2    p= 0.006 

 

Chart 5 :-  Vitamin D status 

 

 

 

Vitamin sufficiency was seen in only 2  cases  and 4  controls. Insufficient  vitamin D 

levels were seen in 32 (41%) cases and 46 (58.9%) controls. Vitamin D deficieny (< 

20) was seen in 26 (72.2%) cases and 10 (27.8%) controls. Vitamin D deficiency was 

significantly more common in cases than controls and vitamin D insufficiency was 

more common in controls ( p-value 0.006). 
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Table 6 :-  Mean vitamin D level 

 
N 

Vitamin D level 

t p 

Mean sd 

Case 60 18.63 6.58 4.081 

 

<0.001 

 Control 60 23.65 6.87 

 

 

Chart 6 :- Mean vitamin level 

 

 

 

Mean vitamin D level in cases was 18.63 ( Vitamin D deficiency) and that in controls 

was 23.65 (vitamin insufficiency), which was statistically significant ( p value < 0.001).   

Cases had significantly low vitamin D than controls.  
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Table 7 :-  Vitamin D status in different age group  

Age 

Vitamin D status 

Total Insufficient Deficient 

N % N % N % 

<25 13 40.6 4 15.4 17 29.3 

26-35 10 31.3 6 23.1 16 27.6 

36-45 4 12.5 9 34.6 13 22.4 

>45 5 15.6 7 26.9 12 20.7 

Total 32 100 26 100 58 100 

  

 

Chart 7 :-  Vitamin D status in different age group 

 

 

Vit D insufficiency  was seen in all age groups, in  age group < 25 years 13 cases 
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Table 8 :- Vitamin D status and gender 

 

 

SEX 

Vitamin D status 

Total Insufficient Deficient 

N % N % N % 

Male 13 40.6 9 34.6 22 37.9 

Female 19 59.4 17 65.4 36 62.1 

Total 32 100 26 100 58 100 

 

                           χ
2
 =0.220 df =1  p=0.639 

 

 

Chart 8 : -  Vitamin D status and gender (%) 

 

 

 

Vitamin D insufficiency as well as deficiency was more common in females  but the 

difference did not reach statistical significance. 
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Table 9 :-  Vitamin D status and occupation  

 

Occupation 

Vitamin D status 

Total Insufficient Deficient 

N % N % N % 

Student 12 37.5 4 15.4 16 27.6 

Employed 8 25 12 46.2 20 34.5 

Unemployed 5 15.6 2 7.7 7 12.1 

Housewife 7 21.9 8 30.8 15 25.9 

Total 32 100 26 100 58 100 

 

 

Chart 9 :- Vitamin D status and occupation 

 

 

Vitamin insufficiency was more common in students  and deficiency was more common in 

employed individuals. [Number of subjects were < 5 in some groups, statistical tests could not 

be done 
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Table 10 :-  Vitamin D status and level of education 

 

 

Vitamin D status 

Total Insufficient Deficient 

N % N % N % 

High 
school/ 

Plus Two 
6 46% 7 54% 13  

Graduate 22 71% 9 29% 31  

Post 
graduate 

4 28% 10 72% 14  

Total 32  26  58  
 

                    χ
2
 =7.560 df =2  p=0.023 

 

Chart 10 :- Vitamin D status and level of education 

 

 

 

Vitamin D insufficiency was more common in graduate n= 22/31 (71%), Deficiency 

was more common in Postgraduate individuals10/14 (72%) 
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Table 11 :- Vitamin D and EDSS score 

 

 Vitamin D Status  
EDSS 

 T p  

N Mean SD 

Insufficient 32 2.66 2.40 .948 

  

.347 

  Deficient 26 2.13 1.60 

      

 

Chart 11:- Vitamin D and EDSS score 

 

 

Mean EDSS in patients with Insufficient Vitamin D and deficient vitamin D  was 2.66 

(S.D. -2.4) and 2.13  (S.D. 1.6 )  respectively. In this study no significant correlation 

between Vitamin D status and EDSS score was seen. 
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Table 12 : - Vitamin D status and disease severity 

 

Disease 

severity 

Vitamin D status 

Total Insufficient Deficient 

N % N % N  

Mild 21 50% 21 50% 42  

Moderate to 

severe 
11 69% 5 31 % 16  

Total 32 
 

26 
 

58  

χ
2
 =1.647 df =1  p=0.199 

 

 

Chart 12 :- Vitamin D status and disease severity 

 

Mild disease was observed in 42 cases, half the cases had insufficiency and half had 

deficiency. Moderate to severe disease was seen in 16 cases, Vit D insufficiency and 

deficiency was seen  69% and 31% cases  respectively.   
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Table 13 :- Severity of disease and disease duration. 

 

Severity of disease  

DISEASE 

DURATION 
 t p  

N Mean sd 

Mild 43 70.09 67.97 -2.178 

  

.033 

  Moderate to severe 17 121.00 109.49 

      

 

Chart 13 :- Severity of disease and disease duration. 

 

 

Mean disease duration in patients with mild disease was 70.09 months (S.D.67.97) as 

compared to cases with moderate to severe disease 121 months (p value 0.033) which 

was statistically significant. The patients with moderate to severe disease had longer 

duration of disease as compared to patients with mild disease. 
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Table 14 :- Disease severity and age of symptom onset month 

Severity of disease  

AGE OF 

SYMPTOM 

ONSET MONTH  T p  

N Mean SD 

Mild 43 333.40 137.31 .355 

  

.724 

  Moderate to severe 17 319.88 120.03 

  

In cases with mild disability mean age of symptom onset was 333.4 month (27 year 9 

months) and in cases with moderate to severe disability it was  319.8 months ( 26 years 

7 months).  The cases with early age of onset had more severe disease, but it was not 

statistically significant.  There was no correlation between age of symptom onset and 

disease severity.  

 

 

Table 14 :-  Severity of disease and number of relapses 

 

Severity of disease  

NUMBER OF 

RELAPSES 
 t p  

N Mean sd 

Mild 43 2.42 1.65 -1.933 

  

.058 

  Moderate to severe 17 3.41 2.12 

 

Mean number of relapses were 2.42 and 3.41 in cases with mild and moderate – severe 

disease groups respectively. Though the mean number of relapses were more in cases 

with more severe disease but difference was not statistically significant.   
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Table 15 :- Disease status and severity 

 

Disease 

status 

SEVERITY 

Total Mild Moderate to severe 

N % N % N % 

Relapse 13 30.2 6 46.2 19 33.9 

Remission 30 69.8 7 53.8 37 66.1 

Total 43 100.0 13 100.0 56 100.0 

 

χ
2
 =1.129 df =1  p=0.288 

 

Chart 15:-  Disease status and severity 
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Table 16 :- Vitamin D and disease status   

Disease 

status 

Vitamin D status 

Total Insufficient Deficient 

N % N % N  

Relapse 6 31 13 69 19  

Remission 23 66 12 34 35  

Total 29 100 25 100 54  
In one patient in remission vitamin D level was normal (sufficient) Excluded from the table above 
 

                        χ
2
 =5.771 df =1  p=0.016 

 

Chart 16 :-  Vitamin D and disease status 

 

 

 

In this study total 19 patients blood sample was taken during relapse of multiple sclerosis and 
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with remission  (n=35), 34.% had deficiency and 66  had insufficiency.There was significant 

association of Vitamin D deficiency with relapse and insufficiency with remission. 
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Table 17 :- Vitamin D and number of relapses 

 

 Vitamin D Status 

number of relapses 

 t p  

N Mean sd 

Insufficient 32 3.06 2.09 1.809 

  

.076 

  Deficient 26 2.19 1.41 

 

 

Chart 17 :- Vitamin D and mean number of relapses 

 

 

 

Mean number of relapses in Vitamin D insufficient and deficient individuals were 3.06 

(S.D - 2.09. ) and 2.19 (S.D.- 1.41 ) respectively.No statistical significance was 

observed. 
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Table 18 :- Vitamin D Status and Annualized relapse rate   

 

 Vitamin D Status  
Relapse rate 

 T p  

N Mean SD 

Insufficient 32 0.62 0.55 -1.767 

  

.083 

  Deficient 26 0.95 0.87 

 

 

Chart 18 :-Vitamin D Status and annualized relapse rate 

 

 

 

 

Mean annualized relapse rate in cases with Vitamin D insufficiency and deficiency was 

0.62  (S.D.-0.55) and 0.95  (S.D.- 0.87) respectively. No statistically significant 

correlation was seen between the two groups (p- 0.083). 
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Table 19 :- Vitamin D and disease activity  

 

activity 

group 

Vitamin D status 

Total Insufficient Deficient 

N % N % N % 

High 

activity 
14 40% 21 60% 35 58.3 

Low 

activity 
19 66 % 6 24% 25 41.7 

Total 33 100 27 100 60 100 

 

                           χ
2
 =8.251 df = 1 p=0.004 

 

Chart 19 :- Vitamin D and disease activity 

 

 

 

In this study High activity disease was seen in 35 (58.3%) and low activity in 25 

(41.7%) cases. In cases with high activity Vitamin deficiency was seen in 60%  and   

insufficiency in 40%  In cases with high activity Vitamin deficiency was seen in 34%  

and   insufficiency in 66% Vitamin D deficient status was significantly associated with 

high activity group, insufficient status was associated.  
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The present study is a case control study to determine the Vit D status of cases 

with Multiple sclerosis and age, sex, timing of blood collection matched controls. We 

have randomly selected 60 cases from among the patients attending the neuromuscular 

clinic and inpatient in this institute and compared with 60 matched controls. The study 

has looked in to the level of Vit D in cases and general population (controls), assessing 

the relation between Vit D with disease severity and disease status (relapse/remission).  

We have conducted this study in southern most part of India where Vit D 

deficiency is expected to be rare in view of geographical location near to equator, Fish 

as mainstay of diet which is rich source of Vit D 

Demographic characteristics of the population and Vitamin D status 

Two studies from india evaluated vit D and Multiple sclerosis. Lekha Pandit et 

al
57

 studied 110 MS patients and 108 matched controls from ‘Mangalore demyelination 

disease registry’.  In this study mean age of cases was 35.4 (± 9.6) years, and 80% of 

the cases were females. In control group mean age was 36.1 ± 10.3 years and females 

were 79%. The median 25(OH)D levels were significantly low in MS patients (39.0 

nmol/l) than in controls  (46.5 nmol/l). Vit D deficiency was observed in 70% cases and 

53.7 % controls. In vitamin D insufficient group no significant difference was seen 

between cases and controls. No correlation was observed between  disease duration  or 

EDSS and 25(OH) vit D levels.  

Radhakrishnan Suresh Kumar et al
58

 studied 26 MS cases, study population was 

from the state of Kerala in south India, of which 23 (88%) were females with age 

matched 202 controls. Mean age of cases was 32.6 years and controls was 37.5 years. 
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Mean vitamin D value for cases was 14.84 ng/ml and for controls were 18.55 ng/ml, 

Vitamin D levels were low in cases than controls.   

J smolders et al
59

 conducted Cross-sectional study of 267 MS cases from 

southern area of the Netherlands. At serum sampling clinical evaluation was done, 

EDSS scores calculated and Total relapses in 2 year period prior to collecting Vit D  

were counted. Mean age at serum sampling was 47.0 years  (S.D.± 11.6)  age at First 

symptom onset was 34.1 years  (S.D. ± 10.1).  In gender distribution number of Males 

were 66/267 (24.7%) and Female 201/267 (75.3%).  On comparing with the RRMS 

patients , Vit -D  was  significantly low in cases with progressive form of MS. There 

was no genderwise difference in Vit-D levels. In the whole MS population, Vit D levels 

were negatively associated with EDSS score.  

 MS Barnes et al
60

  in their case-control study performed in Ireland / UK 

measured concentrations of 25(OH)D in 29 individuals with multiple sclerosis  and 22 

controls (age, sex matched). They did not find any significant difference in Vit D 

between cases with MS and healthy controls. Significant  difference in the  Vit D 

metabolite level was observed in males and females, most marked in the MS group. 

Females had higher Vit D than men, but major limitation of this study was small 

sample size.  

In the present study we have selected 60 cases and 60 age and sex matched 

controls. Out of 60 total 38 cases (63.3% ) were females and rest 22  (36.7%) were 

males. Almost 2/3 of the cases were females, similar to gender distribution seen in 

other studies. Vitamin D insufficiency as well as deficiency was more common in 

females, but did not reach statistical significance. Mean Vitamin D level in cases was  
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18.63 (±6.58) and controls 23.65 (±6.87), Low levels of vitamin were seen in cases as 

well as controls, Vitamin D levels were significantly lower in cases than controls. On 

comparing the education and occupation  with vitamin D status, Vitamin D 

insufficiency was more common in students and graduates, deficiency was more 

common in Postgraduates and employed individuals.  

Mavila Veetil
61

 et al  studied Vit D levels among 82 doctors and 50 healthy 

controls in tertiary referral center in Kerala, India. Vit D deficiency (<20 ng/ml) was 

seen among 93.9% of the study group and 40% of the control group, suggesting high 

prevalence of vit D deficiency among doctors. Education and occupation related low vit 

D levels were probably related to less exposure to sunlight.                   

Being a tropical country it was strongly believed that low Vit D status is very 

rare in India. Our study population was from the state of Kerala in south India, our 

population has very low chance of Vit D deficiency due to proximity to the equator and 

Vit D rich fatty fish as mainstay of diet. Vit D deficiency increases with increase in 

distance from the equator because of increased atmospheric filtering of UVB radiation 

due to the oblique angles of the sun’s rays at higher latitudes
62

, our study population 

was mainly from southern most part of the kerala which is nearer to equator. Our study 

suggest that the low Vit D is very common in cases as well as controls. However there 

are some factors in this population that may favour the development of vit D 

deficiency. First is the colour of the skin and less sunlight exposure due to lifestyle 

changes.  It has been shown that dark skinned individuals requires longer duration of 

sunlight exposure to produce similar amount of vit D than in fair skinned persons.
72

 In 

our population most of the cases as well as controls had very less exposure to sunlight , 

due to education or occupation they  spend most of the time indoor.  In this study Vit D 



39 

 

deficiency was more common in females, but not statistically significant. Studies have 

shown that estrogen has role in vit D synthesis, with increased concentrations seen 

during puberty 
63

 and also during pregnancy
64

, when MS symptoms are improved in 

many patients. JJ Kragt et al
65

 found that higher levels of Vit D are associated with a 

lower  MS incidence only in females. Animal studies suggest difference in Vit D 

metabolism in male and female animal, as seen  in EAE; with Vit D supplementation 

resulting in delay in onset and less severity of the disease only in female mice  but not 

in male mice.
66

  If such genderwise difference  proved, and showed in the CNS of 

human , this may explain more prevalence of MS in females and its relation to Vit D. 

Disease severity and Vitamin D levels  

Association of vitamin D with severity of multiple sclerosis has been studied in 

various studies in india as well as in other countries. 

I.A.F.vanderMei et al
67

 performed population based case-control study in 

Tasmania, Australia. This  study  included 136 cases and 272 community based 

matched controls.  In cases, severe disability was strongly correlated with lower levels 

of  Vit D. Cases with higher disability  (EDSS ≥3) were more likely to have Vit D 

insufficiency than controls. Major strength of this study was that it was a population-

based sample and not hospital based sample.   

 J.M. Gelfand et al 
68  

studied 25 (OH) Vit D levels in a cross-sectional sample 

including 339 African Americans with MS and 342 African Americans as control. 

There was no association between the MS severity and Vit D status.                          

Ellen M. Mowry
70

 et al in their EPIC study (described earlier) found higher Vit D level 

were associated with less disability on subsequent follow up, higher vit D levels were 
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correlated with less relapse risk; but this association was not statistically significant.  

One more important observation was; for disability, every 10ng/ ml higher Vit D level 

was associated with a 0.02- point lower EDSS score.   

J Smolders et al
59   

investigated the correlation between vit D concentration and 

MS severity as. In this Cross-sectional study, in 267 MS patient’s blood was collected 

for 25(OH) D, they found that low 25(OH) D levels were associated with high EDSS-

scores. Lekha Pandit et al
57

 in their study from Mangalore compared vit D and disease 

charactristics , no relationship was observed between duration of MS or EDSS and 

25(OH) D levels. 

Masoud Nikanfar et al
71

 conducted a case-control study, including 168 MS 

cases and 168 matched healthy controls in Tabriz, Iran. They did not find any 

significant correlation in EDSS score with vit D concentration, in this study there was 

significant  association between EDSS score and disease duration. Cases with longer 

duration had more severe disease. 

In our study mean disease duration was 84.6 months and mean EDSS was 2.4. 

There was no association between Vit D level and EDSS  or severity of MS. When 

compared with some other studies where Vit D deficiency was associated with MS 

severity and EDSS , we did not find any statistically significant association. Our study 

population was small and this was not a prospective study, these may be the probable 

reason for this insignificant Correlation. Other factors may play role in determining 

immunomodulatory effect of Vit D, like genetic factors, skin colour. Genetic variations 

in  VDR and other genes might influence the action of Vit D on the immune system.
52

 

Variations in Vit D related genes may also affect the MS risk, risk of relapses and 
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consequent disability, either directly or by modifying the effects of vit D. It is also 

possible that the biological consequences of a lower vit D status in darker pigmented 

populations might be different than in lighter pigmented populations.
72,73

  

Degree of disability is affected by course of the disease.  We found association 

between longer duration of the disease and disability.  In our study the cases were 

hospital based [and not population based, like in some of the other study
67

] where cases 

are more likely to have greater disability and longer duration.  Patients with  severe 

disability are  more expected to remain indoors (thus decreasing sunlight exposure), but 

in our study we did not find any correlation between EDSS (disease severity) and Vit D 

status 

Vitamin D and disease relapse 

RRMS is characterized by relapses, multiple factors may be related for a 

particular relapse in MS patients. Studies done in different parts of world have 

compared the relation of Vitamin D and MS relapse. Study by Lekha Pandit et al
57

 fom 

india found significantly low vitamin D during relapse as compared to during disease 

remission. Steve Simpson et al
74

 prospectively studied  145 cases from Southern 

Tasmania, Australia with RRMS. In this study Vit D concentrations  were measured 

biannually, and relapses were assessed using survival analysis. Normal vit D 

concentrations were associated with a reduced hazard of relapse. There was linear 

relationship, with each 10nmol/l increase in  Vit D concentration  a 12% decrease in 

relapse risk was observed. They also proposed that clinically, increase in vit D 

concentration by about 50 nmol/l could reduce hazard of relapse of the disease by about 

50%. There was no significant difference in vit D levels and relapses in patients with 
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high (>EDSS 4.5) or <low (EDSS 4.5) disability. Suggesting that this correlation was 

not driven by the mobility of the patients, active disease leading to less ambulation, less  

UVR exposure and less Vit D production. 

Tessel F. Runia
75

 et al in their prospective longitudinal study in 73 patients with 

RRMS measured 25(OH) Vit D concentration every 8 weeks. They studied correlation 

between 25 hydroxy Vit D concentration and exacerbation rates by poisson regresion 

(generalized estimating equations) with each serum Vit D level as time-dependent 

variable. Higher  Vit D concentrations were associated with less exacerbation risk in 

RRMS, suggesting a favourable action of Vit D on disease course in MS.  Ellen M. 

Mowry et al
70

 in a retrospectively analyzed 110 pediatric MS cases and found that 

lower  25 OH- Vit D levels are associated with a significantly high subsequent relapse 

rate in pediatric-onset MS or CIS.       

In our study in 19 cases blood sample was collected during relapse of multiple 

sclerosis and 36 cases during remission. In single case with remission levels of Vit D 

were sufficient.  About 2/3 of cases with relapse (68.4%) had Vit-D deficiency, 2/3 

cases with remission   (65.7%) had insufficiency. There was significant correlation 

between Vit D deficiency with relapse and insufficiency with remission of MS.  Mean 

annualized relapse rate was 0.62 and 0.95 in cases with insufficient and deficient group 

respectively, though ARR was more in cases with more severe deficiency the 

significance was not statistically significant. One of the major limitation of ARR was 

cases with very long duration of disease. While studying vit D and disease course in 

MS, issue of reverse causality is common. The  possibility that the  relapse may or may 

not be caused by lower vit D concentration, but that the low vit D levels may be due to  

increased disability that prevents person  from spending time outdoors and decreases 
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sunlight exposure, which is the major source of vit D. We compared the disability of 

cases with relapse vs those who are in remission. We found that  Moderate to severe 

disability (EDSS>3) which may impair ambulation was seen in 46.2 % cases with 

relapse and in 53.8% cases with remission, there was no significant difference between 

the two groups. In our cases and controls, cases could not give history of duration of 

exposure to sunlight, many of them had almost no exposure to sunlight. Considering the 

modulatory role of Vit D on cells with immune system, relapse of Vit D may be related 

to low vit D levels. Prospective studies with regular vit D level monitoring in same case 

during relapse and remission may provide further insight into the role of vit D in 

relapse of MS. 

Vitamin D and disease activity 

Murat Yildiz
77

 et al in a cross sectional case control study in north-eastern 

Switzerland, 80 patients of RRMS were selected and divided into high disease activity 

and compared them to a group of patients who were clinically and MRI disease activity 

free (no relapse, clinical progression, no new MRI lesions -T2/ contrast enhancing over 

the past 2 years) (low activity group). They concluded that Vit D deficiency is common 

in cases and Vit D level was low in patients with high disease activity. In our study we 

similarly divided cases into high and low disease activity group. We found vit D 

deficiency significantly more common high activity group than low activity group 

(p=0.004).  
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CONCLUSIONS 
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1. Low vitamin D level was seen in cases as well as controls, multiple sclerosis 

patient have lower vitamin D level than control. 

2. Low vitamin D level was seen in all age groups, both sexes, all educational and 

occupational groups. 

3. No correlation between Vitamin D status and severity of the disease (as 

measured by EDSS). 

4. No correlation between severity of the disease with age of symptom onset, 

number of  relapses, relapse rate, disease status (remission vs relapse) at the 

time of enrollment into the study.           

5. Cases with longer duration of the disease have more severe disease. 

6. Vit D deficiency was more common in cases with relapse than remission. 

7. Patients with high disease activity had vitamin D deficiency than those with low 

disease activity. 

   

 

 

 

 

  



46 

 

 

 

 

 

 

 

 

LIMITATIONS 
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1] This was not a prospective study, those who found to have low Vitamin D levels; we 

have started on Vitamin D supplement and cases were not further followed up for 

relapses. 

2] Small sample size.  

3] This was a hospital based sample and not population-based, where patients generally 

tend to have a higher disability and longer disease duration. 

4] We have measured vitamin D levels after disease onset that could be affected by 

reverse causality. 
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PROFORMA 

 

1. Identification information 

1.1)  Serial number            

1.2)  Hospital number    

1.3)  Name  

1.4)  Residential address     

 

 

1.5)  Phone number       

 

2. Details of Patient  

 2.1)  Age      _____ years (____ months) 

2.2)  Gender                Male            Female 

2.3)  Occupation 

2.4)  Education 

2.5)  Socioeconomic status 

2.6) Date of birth  
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2.7)  Smoking 

2.8) Exposure to sunlight  ( Number of  hours) 

 

3   Details of Multiple sclerosis  

3.1) Age at symptom onset    

3.2) Age at diagnosis 

3.3) Duration of disease 

3.4) Number of relapses (Total)  

3.5) Number of relapses prior to vitamin d detection 

3.6) Number of relapses prior to vitamin D in last two year 

3.7) Annualized relapse rate  

3.8) the disease course can be characterized at present as   

               1 Relapsing-remitting (RR) MS 

               2 Secondary progressive (SP) MS  

               3. Primary progressive (PP) MS  

               4 Progressive relapsing (PR) MS: 

 

3.9) EDSS (at the time of blood collection) 
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3.10) Disease severity  

                                          Mild 

                                          Moderate  

                                          Severe 

3.11) Disease status (at the time of blood collection) 

                                         Relapse 

                                         Remission 

3.12) Disease activity 

 

 

  

4) Vitamin D 

 

Vitamin D level  

 

Vitamin D status 

          Sufficient 

          Insufficient 

          Deficient 
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TREATMENT DETAILS 

On DMT 

OFF DMT 

Matched control  

Age  

Sex 

Vitamin D 

 

Vitamin D level  

 

Vitamin D status 

          Sufficient 

          Insufficient 

          Deficient 

 

 


