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Introduction:- 
Rheumatoid arthritis(RA) is a chronic inflammatory disease of unknown etiology marked by a symmetric, peripheral 

polyarthritis
1
.It is a systemic disease and hence results in a variety of extra articular manifestations like fatigue, 

subcutaneous nodules, lung involvement, pericarditis, vasculitis and hematologicalabnormalities
2
. 

 

One of the most recent factors found to be associated with autoimmunity is vitamin D deficiency. Circulating 

25(OH)D concentrations decreases with the evolution of the systemic inflammatory response
3
. The 

immunoregulatory effects of 1,25(OH)2D3 are a result of its action on regulating immune cells, including 

macrophages and lymphocytes, to suppress the production of IL-17, IL-23 and TNF-a, and to augment the 

expression of IL-4 and IL-10
4,5

. Therefore, it is plausible to hypothesize that vitamin D deficiency may play a role in 

immunological dysfunction. 

 

The IL-23 – IL-17 axis is a significant mediator of inflammation
31

. Studies have reported that increased IL-17 and 

IL-23 are associated with increased disease activity in patients with RA
6,7

, but there is little evidence to show 

whether vitamin D status is associated with serum levels of IL-17 and IL-23 in RA patients?Recent evidence 

demonstrates that vitamin D may correlate inversely with occurrence, development, disease activity and flare ups of 

RA
8,9,10

. The anti-inflammatory and immunomodulatory roles of vitamin D have gradually become apparent
11,12

. In 

the adaptive immune system,vitamin D downregulates expression of proteins involved in T helper type 1 (Th1) 

celldriven autoimmunity, and participates in inhibition of antigen-presenting activity, antibodyproduction, 

lymphocyte proliferation, dendritic cell differentiation and release of cytokinessuch as interleukin-2 (IL-2), IL-6, 

interferon-γ (IFN-γ) and tumor necrosis factor-α (TNF-α)
13,14,15

. In addition, vitamin D reinforces the development 

of monocytes into macrophages and then further influences their chemotaxis and cytokine expression
16

. Most 

autoimmunediseases, including inflammatory bowel disease, insulin-dependent diabetes mellitus, multiplesclerosis 

and rheumatoid arthritis, are Th1 cytokine-mediated disorders
17

. By dampeningTh1 responses, vitamin D helps 

redirect the T cell response towards an immunosuppressivestate. 
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Vitamin D levels might influence RA disease activity, as assessed by the 28-joint DAS (DAS284)
18

, however, some 

studies have reported no significant associations between vitamin D insufficiency and joint pain or disease activity
19

. 

These inconsistencies may be due to differences in factors such as study population, design, sample size and 

analytical methods. This allowed us to summarize the increased wealth of evidence now available and ask whether 

vitamin D concentrations can be clearly correlated with disease activity of RA? 

 

Aims And Objectives:- 

1. To estimate vitamin D levels in patients with rheumatoid arthritis.  

2. To evaluate the correlation between disease activity and vitamin D levels in the study population 

 

Materials And Methods:- 

After obtaining the ethical clearance from the institutional ethical committee, the present cross-sectional study was 

performed at Postgraduate Department of Medicine,SMHS Hospital, an associated hospital of Government Medical 

College, Srinagar over a period of one and a half years.   

 

Inclusion Criteria 

Patients diagnosed with rheumatoid arthritis (RA) in-line with the criteria laid by American College of 

Rheumatology (ACR) and the European League Against Rheumatism (EULAR), 2010.  

 

Exclusion Criteria  

1. Patients having any form of vitamin D supplementations during previous three months. 

2. Patients who were diagnosed cases of parathyroid disease, hyperthyroidism, kidney or liver diseases. 

3. Pregnant females. 

 

Methodology:- 

Patients attending Outpatient Department of Medicine at SMHS Hospital were evaluated for a history of thyroid 

disease, parathyroid, kidney or liver disease, vitamin D supplementation during previous 3 months and pregnancy. 

Blood samples were obtained for the measurement of serum 25 OH vitamin D levels by Chemiluminescent micro-

particle immunoassay (CMIA) method.DAS-284was used to measure RA activity and patients were categorized 

accordingly into three groups: low activity (DAS284<3.2), moderate activity (3.2<DAS284<5.1) and high activity 

(DAS284>5.1) groups. Mean Vitamin D levels of each group was determined and correlated with disease activity. 

 

Baseline Analysis 

Clinical data of patients in the RA group were collected, including gender, age, swollen joint count, tender joint 

count, C reactive protein (CRP), erythrocyte sedimentation rate (ESR), and rheumatoid factor (RF). Anti CCP, 

Vitamin D levels, Global impact of disease on patients health on VAS (0-100mm) and  Disease Activity Score-28 

(DAS284) of RA patients was calculated. 

 

CRP was done by CRP-Latex Slide agglutination method with reference value upto 6 mg/L, taken as negative. 

 

ESR was done by Westergren method and levels from 0-15 mm and 0-20 mm in first hour in males and females 

respectively was taken as normal. 

 

Rheumatoid factor (RF) wasdone by RF-Latex Slide agglutination method with reference value upto 8 IU/ml, taken 

as negative. 

Anti CCP was done by ELISA method and values of less than 6.25 IU/ml were taken as negative. 

 

Analysis of Serum 25(OH)D Concentration 

25 hydroxy vitamin D assay is a chemiluminescent micro particle immunoassay (CMIA) for the quantitative 

determination of 25(OH) vitamin D in human serum.  
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Biological Principles of the Procedures  

1. 25(OH) vitamin D assay is a quantitative delayed one step competitive immunoassay to determine the presence 

of vitamin D in human serum using CMIA technology with flexible assay protocols, referred to as Chemiflex. 

2. 3mL blood samples, assay diluent and paramagnetic anti-vitamin D coated micro-particles are combined. 

25(OH) vitamin D present in the sample is displaced from the vitamin D binding protein and binds to anti-

vitamin D coated micro-particles, forming an antigen antibody complex.  

3. After incubation, a conjugate containing acridinium-labeled vitamin D isadded to the reaction mixture and binds 

to unoccupied binding sites of the anti-vitamin D coated microparticles.  

4. After further incubation and washing, Pre-Trigger and Trigger Solutions are added to the reaction mixture.  

5. Pre-Trigger solution containing 1.32% (W/V) hydrogen peroxide. 

6. Trigger solution containing 0.35N sodium hydroxide.  

7. The resulting chemiluminescent reaction is measured as relative light units (RLUs). There is a relationship 

between the amount of 25(OH) vitamin D in the sample and the RLUs detected by the iSystem Optics. Results 

are calculated automatically based on the previously established calibration curve.   

 

Specimen Types 

1. Verified specimen types were collected in serum separator tubes (SSTs).  

2. Vitamin D levels of 30-100 ng/ml was taken as normal and values of less than 30 ng/ml were taken as low. 

 

 

Statistical Analysis 

Continuous variable were summarised as mean and standard deviation. Categorical variables were summarised as 

frequency and percentage. The mean vitamin D level across three disease activity groups were compared using one-

way ANOVA followed by Bonferroni Post-hoc comparison. Correlation between two continuous variables was 

analyzed suing Pearson’s correlation. Analysis was done using EpiInfo 7.0 and a p value of < 0.05 was considered 

statistically significant.  

 

Results:- 

The relationship between Vitamin D levels and Rheumatoid arthritis is a debatable subject. The present study was 

designed to see the serum levels of vitamin Din Rheumatoid arthritis patients and correlation with the disease 

activity (DAS284-ESR). 

 

A total of 100 rheumatoid arthritis patients with the mean age of 41.13+11.528 years were taken for the study after 

formal informed consent which matched with the age group of the study population taken by Turhanoglu AD et 

al
20

,Zakeri Z et al
21

 and Abbourazzak FE et al
22

.Gender distribution of patients in our study included 77% 

females and 23 % male patients which matched with the gender distribution of the study population taken by Attar 

SM
23

and Zakeri Z et al
24

. There were no significant differences between age and sex with the serum vitamin D 

levels. 

 

It was found that the inflammatory markers ESR and CRP were raised in 73% and 65% patients respectively. 

However, RF was >3 times elevated in 70% and <3 times elevated in 21% while as it was negative in 9% of 

patients. Anti CCP was > 3 times elevated in 80% and <3 times elevated in 11% of patients while as it was negative 

in 9% of the patients. 

 

Low levels of serum vitamin D were found in 63% of the patients recruited in the study which matched with the 

study conducted by Haque UJ et al
25

 and NajiaHajjaj-Hassouni et al
26

.Serum mean Vitamin D levels in the study 

population was 29.52 ng/ml which matched with the study population conducted by Zakeri Z et al
27

 and 

NajiaHajjaj Hassouni
28

. 
 

Serum mean Vitamin D levels in the high, moderate and low disease activity groups was 21.14+14.844, 

27.29+8.156 and 40.03+16.161 respectively which matched with the study population conducted by Attar SM
29

 

and Mahdi Fakharan et al
30

. The observation was statistically significant (p < 0.001). 

 

Serum 25-OH Vitamin D levels was found to be the low in 24 (85.7%) patients in the high disease activity group, 30 

(73.2%) patients in the moderate disease activity group and 9 (29%) patients in the low disease activity group. 

Serum Vitamin D levels were negatively correlated with the disease activity which matched with the study 
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conducted by AyseDicle et al
31

, Turhanoglu et al
32

, Attar SM
33

, Ifigenia et al
34

, Hans-Jacob Haga et al
35

, Mahdi 

Fakharan et al
36

, Sharma et al
37

, Abourazzak FE et al
38

, and NajiaHajjaj-Hassouni et al
39

. The observation was 

statistically significant (p <0.001). 

There was also negative correlation between CRP levels and Serum Vitamin D levelswhich matched with the study 

conducted byAyseDicle et al
40

, Turhanoglu et al
41 

and Ifigenia et al
42

. There was no significant association 

between age, sex with the disease activity (DAS284). 

 

Epidemiological studies suggest that adequate vitamin D levels decrease the risk of developing autoimmune diseases 

such as multiple sclerosis, inflammatory bowel disease, RA, and type I diabetes mellitus
43,44,

. Recently, preventive 

treatment with vitamin D of individuals considered at high risk of developing autoimmune diseases has been 

proposed. On the other hand, a large epidemiological study did not find any association between vitamin D intake 

and the risk developing RA. Therefore, the role of vitamin D deficiency in the pathogenesis of RA is far from clear. 

 

Discussion:- 
In our study, a total of 100 rheumatoid arthritis patientsin-line with the criteria laid by American College of 

Rheumatology (ACR) and the European League Against Rheumatism (EULAR), 2010  were recruited with the 

mean age of 41.13+11.528 years, which included 77% females and 23 % male patients. Our aim was to estimate 

serum vitamin D levels in the study population and correlate it with disease activity (DAS 284). There were no 

significant differences between age and sex with the serum vitamin D levels. Inflammatory markers ESR and CRP 

were raised in 73% and 65% patients respectively.Low levels of serum vitamin D were found in 63% of the patients 

recruited in the study.  

 

Serum mean Vitamin D levels in the study population was 29.52 ng/ml. Serum mean Vitamin D levels in the high, 

moderate and low disease activity groups was 21.14+14.844, 27.29+8.156 and 40.03+16.161 respectively which 

negatively correlated with the disease activity (DAS 284) and CRP levels. The observation was statistically 

significant (p<0.001)There was no significant association between age, sex with the disease activity (DAS284). 

 

Conclusion:- 
Our study concludes that serum vitamin D levels are lower in rheumatoid arthritis patients and are inversely 

associated with RA disease activity. Further studies with larger sample sizes and more standardized unbiased 

methods are required to elucidate a causal role of vitamin D in RA and thus to bring about new approaches for 

prevention and treatment of this disease. 
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