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The Effects of Vitamin D on Multiple Sclerosis Relapse and Progression

Abstract

Purpose of Study: Multiple Sclerosis (MS) is an immune mediated inflammatory disease that affects the myelin around Central 
Nervous System (CNS) axons. The clinical presentation of the disease can vary greatly and is therefore classified into different types 
based on the patterns of relapses. Past research has shown that vitamin D may slow the progression of MS, but much of that research 
has been limited in scope. Our hypothesis is that MS patients who are taking Vitamin D supplements will have lower relapse rates and 
less disease progression compared to those who are not taking Vitamin D supplements.

Methods: We conducted a retrospective, cross sectional chart review of 392 patients from Prisma Health-USC Neurology. All types 
of MS, genders, ages, and races were included. Chi-square and Mann-Whitney statistical analyses were performed to examine the 
relationship between Vitamin D usages and relapse number.

Results: The Chi-square analysis found the relationship between these variables to be statistically insignificant, X2 (1, N = 392) = 
0.05, p = 0.821. The Mann-Whitney analysis also found that the number of relapses were not significantly different for patients on 
Vitamin D (median relapse = 1, range = 0-10) than for those not on Vitamin D (median relapse = 0.5, range = 0-12) U = 18627, p = 
0.743. Overall, our study failed to show a statistically significant relationship between Vitamin D and MS relapse progressions.

Conclusions: Our results failed to show a significant association between Vitamin D supplementation and MS relapse. More research 
needs to be done regarding the relationship between Vitamin D and MS relapse progression, specifically with prospective studies 
that can include controlled variables, checking Vitamin D levels, and larger sample sizes that include patients with all types of MS.
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Multiple Sclerosis (MS) is an immune mediated inflammatory disease that affects the myelin around CNS axons [1]. Because of the 
disease’s effects on Central Nervous System (CNS) axons, the disease presents with various autonomic, motor, and sensory symptoms [2] 
The etiology of MS is largely unknown, but a variant in one Major Histo-Compatibility (MHC) II gene, Epstein Barr Virus (EBV) infection,
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Still, the relationship between vitamin D and its effects on MS disease progression is unclear. Low vitamin D3 levels have been 
shown to be associated with increased relapse rates in both pediatric and adult CIS (Clinically Isolated Syndrome) patients [7]. Higher 
vitamin D levels have been associated with decreased relapse risk in Remitting Relapsing Multiple Sclerosis (RRMS) [8]. However, it has 
also been shown that high vitamin D has decreased the number of enhancing lesions in magnetic resonance imaging (MRI), but has had 
no effect in the progression of MS itself [9]. The anti-inflammatory actions of vitamin D may explain its relationship with MS. Vitamin 
D has been found to act on T cells, specifically inhibiting CD4+ T cell proliferation, IL-6, and IL-17. It also enhances regulatory T cells 
(CD4+CD25+FoxP3+) [10].

Overall, many of the studies regarding vitamin D and MS relapses are limited because of small sample sizes. Vitamin D supplementa-
tion has been shown to decrease the number of relapses and disease severity [5,11,12]. In one study, a 25-hydroxyvitamin D serum level 
of greater than or equal to 50 nmol/L had a fourth of the T2 lesion volume at the end of 60 months in MS population that were also tak-
ing interferon Beta 1 b (IFNB-1b) [13]. Another study showed that 25-hydroxyvitamin D had an effect on time to relapse and enhancing 
lesion load for MS patients on IFNβ and Glatiramer Acetate, however, no effect on MS relapse [15].

Still other studies have not shown these positive results with vitamin D supplementation and even others that are limited by a small 
sample size [10,11]. Recently a meta-analysis and a systematic review were published, each looking at various outcomes including an-
nualized relapse rate, change in Expanded Disability Status Scale (EDSS), number of MRI gadolinium-enhancing T1 lesions and number 
of new MRI gadolinium-enhancing T1 and T2 lesions. Neither showed that vitamin D had a statistically significant effect on any of these 
outcomes [15,16]. Due to the unclear and conflicting data more research needs to be done to identify the effects of vitamin D on MS 
relapse and progression.

Therefore we decided to answer this question in our population whether Vitamin D is making any effect on relapses and hypoth-
esized our research. For our study, it is hypothesized that patients that are taking vitamin D supplements will have a lower relapse rate 
and lower EDSS scores compared to those that are not taking any vitamin D supplements.

The project consisted of a retrospective, cross sectional chart review. Patients were all from Prisma Health-USC Neurology and had 
been diagnosed with MS using the 2010 Revised McDonalds criteria. The list of patients was compiled from ICD-10 G35 code between 
the time span of January 1, 2012 to May 17, 2018. All genders, ages, and races were included. Patients diagnosed with CIS, RRMS, SPMS 
(Secondary Relapsing Remitting Multiple Sclerosis), PPMS (Primary Progressive Multiple Sclerosis) and PRMS (Primary Remitting Re-
lapsing Multiple Sclerosis) were all included. The data collected from each patient included: age, race, gender, EDSS scores and number 
of relapses, vitamin D usage, and other data to be used for future studies.

Four hundred twenty patients were collected, 392 of which had confirmed identities and diagnoses. The patient demographics and 
clinical characteristics are shown in Table 1.

Statistical Analysis: Chi-square test was used to compare vitamin D and MS relapse. Mann-Whitney test was performed to compare the 
number of relapses for patients that were on vitamin D and not on vitamin D.

Methods

Results

cigarette smoking, low Vitamin D levels, and place of residence during childhood all seem to contribute to MS development [3,4]. One com-
mon point of interest in MS research is Vitamin D. Most MS patients have low vitamin D levels at the time of diagnosis [5]. MS has been 
found to be more prevalent in the Northern Hemisphere, where there are shorter days and less sunlight on average [6]. Therefore, these 
populations are getting less exposure to vitamin D. These observations lead us to believe that there is a relationship between vitamin D 
and MS. 
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A cross-sectional analysis showed that 174 patients were on vitamin D (of which 89 had a relapse) and 218 patients were off vita-
min D (of which 109 had a relapse), as shown in Figure 1. 22.7% of patients on vitamin D had a relapse and 27.8% of patients not on 
vitamin D had a relapse. The chi-square test showed an association between vitamin D and MS relapses that was not statistically signifi-
cant; χ2 (1, n = 392) = 0.05, p = 0.821, as seen in Table 2.

aMean ± SD
bMedian, range

Table 1: Patient Demographics (n=392).

Chi squared testing

Figure 1: Bar chart for the cross-sectional analysis between vitamin D and MS relapse.

The Mann-Whitney test indicated that the number of relapses was not significantly different for patients on vitamin D, (median 
relapse(s) = 1.0, range = 0-10) versus patients that were not on vitamin D (median relapse(s) = 0.5, range = 0-12) U=18627, p = 0.743, 
as seen in Table 3.
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The primary limitation of our study was that this study was a retrospective chart review. Patients were recorded as either on vi-
tamin D or not based solely on information provided in the chart. Serum vitamin D levels were not measured to ensure compliance. 
We also did not take into account start and stop dates or levels of vitamin D supplementation. Considering this, the patients that we 
considered to be on vitamin D for the purposes of the study may have misrepresented our true vitamin D patient population and caused 
our study to have negative results.

We also noted 49.5% of our patients (n=194) did not experience relapses. We believe that so many patients with zero relapses 
could likely have contributed to the negative results of our study. Possible reasons for these patients’ lack of relapses include treatment 
at other clinics, lack of patient follow-up, or failure in reporting of relapses to physicians.

Different disease modifying treatments (DMTs) between patients were not considered in our statistical analysis. The patients in 
our study were on a wide variety of DMTs or no medication at all. We did not include DMTs in our analysis because start and stop dates 
were not always clear and many patients used multiple DMTs throughout treatment.

Overall the relationship between vitamin D and its possible positive effects on MS outcomes is an area in need of continued re-
search. Future prospective studies and controlling for many of the variables listed above would be highly valuable in investigating fur-
ther the relationships between vitamin D and its effect on MS. I would think that a multi-centered randomized placebo-controlled trial 

aChi-square test for independence

aMann-Whitney test (2-tailed p-value)

Table 2: Comparison of vitamin D and MS Relapse.

Table 3: Comparison of the number of relapses for patients on vitamin D and not on vitamin D.

Discussion
In this retrospective chart review, relationships between patients on vitamin D supplementation and MS relapses were investi-

gated. Our results showed that there was no statistically significant association between vitamin D and the presence of an MS relapse 
(p=0.821). Additionally, our results showed that there was no statistically significant relationship between patients on vitamin D and 
their number of MS relapses. 

Our study showed negative results unlike previous studies such as Wawrzyniak et al which showed that vitamin D deficiency was 
correlated with more frequent MS relapses in patients with RRMS [17]. Our study, however, looked at patients with all types of MS, not 
just RRMS. In fact, 4.6% of our patients had a type of MS other than RRMS and this could have skewed our results.
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