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A total of 32 patients were pre-diagnosed with relapsing-remitting MS 
(RRMS) and analyzed at baseline. EDSS scores were collected as 
indicators of disease severity, and vitamin A, vitamin D, carotene, total 
cholesterol, high-density lipoproteins, low-density lipoproteins, and 
triglyceride levels were obtained to establish differences in lab values. 
Patients were categorized by ethnicity and race (13 Hispanic whites, 5 
non-Hispanic whites, 14 non-Hispanic blacks), gender (17 females, 15 
males), and age (4 born after 1985, 12 born between 1975 and 1985, 16 
born before 1975) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1. An overview of the patient population (n=32). The number of patients within each 
demographic category with respect to race, gender, and age are illustrated.  

 
To correct for vitamin D level, patients were given oral supplements to 
ensure that 25-OH Vitamin D levels were greater than or equal to 30.00 
ng/mL. Lab values for vitamin D, vitamin A, carotene, total cholesterol, 
high-density lipoproteins, low-density lipoproteins, and triglyceride levels 
were collected  every three months. 
 
Statistical analysis was performed at a single time point, with lab values 
taken at baseline. T-tests were performed between individual ethno-
racial groups, individual gender groups, and individual age groups. 
ANOVA tests were performed across all racial, all gender, and all age 
groups. 

Significant differences were seen when comparing vitamin A levels 
(P=0.005049) and RBP levels (P=0.015241) between the Hispanic 
white and non-Hispanic white groups, TGL levels (P=0.028509) 
between Hispanic white and non-Hispanic white groups, vitamin A 
levels (P=0.004418), RBP levels (P=0.002777), and TGL levels 
(P=0.014698) between the non-Hispanic white and non-Hispanic black 
groups, and vitamin A (P=0.002565) and RBP (P=0.006692) across all 
ethno-racial groups. No such distinctions could be made within the 
gender and age categories (P>0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Statistical analysis of all patient category groups. The P values resulting from the T-tests and 
ANOVA tests are illustrated. Groups have been identified by symbolic numbers and letters (1=Hispanic 
whites, 2=Non-Hispanic Whites, 3=Non-Hispanic Whites, F=Females, M=Males, 4=Patients Born After 
1985, 5=Patients Born Between 1975 and 1985, 6=Patients Born Before 1975). 

 
 
Though significant differences in lab values were determined, particularly among the ethno-
race group analyses, the EDSS scores signifying disease severity were indistinguishable. 
Such lack of significance could be attributed to low sample size and unequal group sizes. 
Further studies are required to better understand the biochemical disposition (particularly 
vitamin A disposition) of MS patients with diverse backgrounds. 
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Thus, the current study aimed to establish any variation in 
vitamin A levels and other relevant MS-biomarkers in patients of 
different demographic backgrounds with corrected vitamin D 
levels. 

 

Previous studies have promulgated the conception that 
demographic classification (such as gender, ethnicity, race, and 
age) may correlate to the likelihood of a patient's development 
of Multiple Sclerosis (MS), an autoimmune disease of the brain 
and spinal cord 7,13. Furthermore, vitamin D supplementation is 
theorized to be beneficial in mitigating MS severity 5,6,9,10,11. We 
propose that vitamin A, like vitamin D, may deter MS 
progression, as retinoic acids derivative of vitamin A have been 
shown to reduce pro-inflammatory cytokines characteristic of 
the disease.    
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Patient Demographics	
  
CATEGORY	
   N VALUE	
  
Hispanic Whites	
   13	
  
Non-Hispanic Whites	
   5	
  
Non-Hispanic Blacks	
   14	
  
Female	
   17	
  

Male	
   15	
  
Born After 1985	
   4	
  
Born Between 1975 and 1985	
   12	
  

Born Before 1975	
   16	
  

GROUPS	
   EDSS	
   VITAMIN	
  
A	
  (mcg/dL)	
  

RBP	
  (mg/dL)	
   CAROTENE	
  
(mcg/dL)	
  

VIT	
  D	
  (ng/
mL)	
  

TC	
  (mg/dL)	
   HDL	
  (mg/dL)	
   LDL	
  (mg/dL)	
   TGL	
  (mg/dL)	
  

1,	
  2	
   0.637401	
   0.005049	
   0.015241	
   0.793964	
   0.264243	
   0.579966	
   0.339954	
   0.122203	
   0.971104	
  
1,	
  3	
   0.875849	
   0.485092	
   0.391884	
   0.144031	
   0.509226	
   0.209684	
   0.755714	
   0.501486	
   0.028509	
  

2,	
  3	
   0.753882	
   0.004418	
   0.002777	
   0.537442	
   0.498675	
   0.703094	
   0.30709	
   0.564916	
   0.014698	
  

1,	
  2,	
  3	
   0.905148	
   0.002565	
   0.006692	
   0.413712	
   0.495249	
   0.454669	
   0.446144	
   0.485908	
   0.052834	
  

F,	
  M	
   0.608766	
   0.43508	
   0.535872	
   0.235337	
   0.97449	
   0.723437	
   0.720356	
   0.634744	
   0.309096	
  

4,	
  6	
   0.059026	
   0.407403	
   0.492817	
   0.377867	
   0.34245	
   0.821393	
   0.703704	
   0.888873	
   0.481598	
  

4,	
  5	
   0.091219	
   0.858778	
   0.79508	
   0.225771	
   0.092648	
   0.432819	
   0.291602	
   0.429135	
   0.313571	
  

5,	
  6	
   0.667495	
   0.145927	
   0.177432	
   0.801012	
   0.262745	
   0.506278	
   0.136981	
   0.188355	
   0.900836	
  

4,	
  5,	
  6	
   0.141926	
   0.307093	
   0.383787	
   0.550176	
   0.307093	
   0.721588	
   0.2906	
   0.421576	
   0.693948	
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Figure 1. Retinal binding protein level (mg/dL) in the Hispanic white, Non-Hispanic white, and Non-Hispanic 
black groups. A bar graph of the RBP levels of the Hispanic white (n=13), Non-Hispanic white (n=5), and Non-Hispanic 
black (n=14) groups. Significant differences were seen between the Hispanic white and Non-Hispanic white groups and 
between the Non-Hispanic white and Non-Hispanic black groups. Average RBP level of the Hispanic white group: 3.88. 
Standard error of the mean of the Hispanic white group: 0.307. Average RBP level of the Non-Hispanic white group: 5.46. 
Standard error of the mean of the Non-Hispanic white group: 0.486. Average RBP level of the Non-Hispanic black group: 
3.52. Standard error of the mean of the Non-Hispanic black group: 0.282.   

Figure 2. Lipid triglyceride level (mg/dL) in the Hispanic white, Non-Hispanic white, and Non-Hispanic black 
groups. A bar graph of the TGL level of the Hispanic white (n=13), Non-Hispanic white (n=5), and Non-Hispanic black 
(n=14) groups. Significant differences were seen between the Hispanic white and Non-Hispanic black groups and 
between the Non-Hispanic white and Non-Hispanic black groups. Average TGL level of the Hispanic white group: 138. 
Standard error of the mean of the Hispanic white group: 27.6. Average TGL level of the Non-Hispanic white group: 136. 
Standard error of the mean of the Non-Hispanic white group: 27.3. Average TGL level of the Non-Hispanic black group: 
70.8. Standard error of the mean of the Non-Hispanic black group: 10.8.  

Figure 3. Vitamin A level (mcg) in the Hispanic white, Non-Hispanic white, and Non-Hispanic black groups. A bar 
graph of the vitamin A level of the Hispanic white (n=13), Non-Hispanic white (n=5), and Non-Hispanic black (n=14) 
groups. Significant differences were seen between the Hispanic white and Non-Hispanic white groups and between the 
Non-Hispanic white and Non-Hispanic black groups. Average vitamin A level of the Hispanic white group: 55.5. Standard 
error of the mean of the Hispanic white group: 3.98. Average vitamin A level of the Non-Hispanic white group: 81.2. 
Standard error of the mean of the Non-Hispanic white group: 7.52. Average vitamin A level of the Non-Hispanic black 
group: 51.5. Standard error of the mean of the Non-Hispanic black: 4.06.  
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