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Abstract:  
Background: Rheumatoid arthritis (RA) is an autoimmune disease characterized by periods of remission and 
flares of symmetrical joint inflammation slowly progressing to joint and cartilage destruction leading to 
deformities. Evidence is accumulating suggesting vitamin D deficiency and its correlation in autoimmune 
diseases including RA. Aim of this study is to determine the association between rheumatoid arthritis and serum 
vitamin D levels. 
Methods: This case-control study was conducted at Department of Medicine with collaboration of Orthopaedics 
department at ICARE Institute of Medical Sciences and Dr. Bidhan Chandra Roy Hospital, Haldia, West Begal 
from May 2023 to October 2023. There were 40 patients were presented in this study. After obtaining informed 
written permission, we took detailed demographic information on all patients who had signed up for treatment. 
Clinical signs and symptoms, X-ray findings, and anti-citrullinated protein levels more than 20 u/mL were all 
used to diagnose RA in this patient's instance. They all pointed to the disease. Group I featured 20 people with 
verified rheumatoid arthritis, whereas group II had 20 individuals who did not have rheumatoid arthritis. The 
levels of vitamin D in both groups' blood were compared. Data was analysed using SPSS 24.0. 
Results: There were 12 (60.0%) males and 8 (40.0%) females in group I and in group II 11 (55.0%) males and 9 
(45.%) females. Mean age in group I was 44.7±8.35 years and had mean BMI 27.8±9.45 kg/m2 while in group II 
mean age was 46.5±6.51 years with mean BMI 28.6±6.51 kg/m2. Hypertension and diabetes were the most 
common comorbidities. Vitamin D level in group I was significantly lower 29.41±5.59 as compared to group II 
40.41±8.81(ng/mL). Among 20 cases of rheumatoid arhthritis, positive patients for rheumatoid factor were 18 
(90.0%) in which frequency of hypovitaminos was found among 16 (88.88%) cases. 
Conclusion: People with RA are far more likely to be vitamin D deficient, and the severity of the disease is 
directly correlated with this insufficiency. Since vitamin D deficiency affects women more than males, they 
should be tested with a high degree of suspicion. Taking vitamin D supplements may be necessary to prevent or 
reverse the progression of the disease. 
Keywords: Vitamin D Deficiency, Rheumatoid Arthritis, Rheumatoid Factor, Hypovitaminosis. 
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Introduction 

In individuals with Rheumatoid Arthritis, synovial 
joints are the major source of inflammation and 
debilitation (RA). In addition to the joints, it affects 
several organ systems. Involvement of several 
systems. RA affects an estimated 0.5-1 percent of 
the global population [2]. Pathogenesis of 
Rheumatoid Arthritis (RA) is caused by the 
degradation of cartilage and bone as well as 
tendons by osteoclasts, B and T lymphocytes, 
dendritic cells, and proteolytic enzymes. 
Furthermore, the activation of the immune system 
has major implications, resulting in systemic and 
extraarticular RA symptoms, as well.[3] 

T-lymphocytes may include receptors for vitamin 
D. A lack of vitamin D, which affects both innate 
and adaptive immune responses, may be a 
contributing factor in the immune system's 
instability.[4] Vitamin D insufficiency has been 
linked to multiple sclerosis, inflammatory bowel 
disease, Lupus Erythematosus, and Rheumatoid 
Arthritis [5]. 

Rheumatoid Arthritis (RA) has been associated to 
low 25OHD levels in cross-sectional studies [7]. In 
spite of cross sectional research showing a negative 
correlation between 1,25(OH)2D and a variety of 
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disease activity markers, it is unusual to assess it. 
[8] 

An approach to remission is the gold standard in 
RA, and cross-sectional studies show that vitamin 
D may play an essential role in RA remission 
because of its ability to modulate the immune 
system and its link to disease activity. Only two 
brief longitudinal studies have evaluated the 
connection between blood 25OHD levels at the 
time of RA diagnosis and remission during follow 
up.[ 10,11] Patients with RA who had low 25OHD 
levels upon diagnosis had a lower chance of 
remission, according to the two research studies. 
Remission and 1,25(OH)2D were shown to be 
unrelated in this investigation. 

In rheumatoid arthritis, synovitis is the disease's 
defining feature (RA). RA's genesis and 
pathophysiology remain a mystery, and several 
factors may play a role. Rheumatoid arthritis and 
systemic lupus erythematosus may be linked to low 
levels of 25(OH)D because of its 
immunoregulatory actions [12]. Low or inadequate 
levels of 25(OH)D have been linked to an increased 
risk of developing RA. Many studies have looked 
at the role of vitamin D deficiency, especially in 
relation to rheumatoid arthritis (RA). Some studies, 
however, have shown a significant negative 
correlation between blood 25(OH)D levels and RA 
activity [14]. 

Several investigations have shown no link between 
25(OH)D serum levels and RA activity. [15] 
Research on 25(OH)D deficiency and disease 
activity in RA will benefit from this knowledge, 
even if these conflicts have not yet been settled. 

Accordingly, the aim of this research was to 
examine the blood levels of the vitamin D 
metabolite 25(OH)D3 in RA patients and healthy 
persons, and to see whether there was any link 
between these levels and RA disease activity. 

Material and Methods 

This case-control study was conducted at 
Department of Medicine with collaboration of 
Orthopaedics department at ICARE Institute of 
Medical Sciences and Dr. Bidhan Chandra Roy 

Hospital, Haldia, West Begal from May 2023 to 
October 2023. There were 40 patients were 
presented in this study. After obtaining informed 
written permission, we took detailed demographic 
information on all patients who had signed up for 
treatment. Patients were using vitamin D 
supplementation and those did not provide any 
written consent were excluded from this study. 

Patients were between the ages of 20 and 70. An 
RA diagnosis was made for this patient based on 
anti-citrullinated protein levels greater than 20 
u/mL. 20 persons in group I had been diagnosed 
with rheumatoid arthritis, whereas another 20 
people in group II had not been so fortunate. After 
enrollment, data was collected on demographics 
like gender and age, as well as health conditions 
like diabetes, hypertension, and asthma, as well as 
smoking history and rheumatoid factor (RF). Five 
millilitres of blood from the cubital vein were sent 
to a laboratory for vitamin D level testing. If their 
vitamin D levels were below 30 ng/ml, they were 
diagnosed with hypovitaminosis D. 

SPSS 24.0 was used for statistical analysis. A Q-Q 
plot was used to determine whether or not the data 
was normal. The mean and standard deviation of 
continuous variables such as age and mean vitamin 
D levels were given. There were percentages and 
frequencies for categorical factors like gender and 
co-morbidities. 

There was no significant difference in the mean age 
between the two groups when comparing 
categorical data using chi-square. To test the null 
hypothesis, the case and control groups have to be 
separated by fewer than 0.05 p-values. 

Results 

There were 12 (60.0%) males and 8 (40.0%) 
females in group I and in group II 11 (55.0%) 
males and 9 (45.%) females. Mean age in group I 
was 44.7±8.35 years and had mean BMI 27.8±9.45 
kg/m2 while in group II mean age was 46.5±6.51 
years with mean BMI 28.6±6.51 kg/m2. 
Hypertension and diabetes were the most common 
comorbidities. (Table 1) 

 
Table 1: Characteristics of both groups 

Variables Group I Group II 
Mean Age (years) 44.7±8.35 46.5±6.51 
Mean BMI (kg/m2) 27.8±9.45 28.6±6.51 
Gender 
Male 12(60.0%) 11(55.0%) 
Female 8(40.0%) 9(45.0%) 
Comorbidities 
HTN 8(37.5%) 9(45.0%) 
DM 6(30.0%) 5(25.0%) 
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In group I 5 (25.0%) patients were smokers and 15 
(75.0%) were non and in group II 6 (30.0%) were 
smokers and 14 (70.0%) were non smokers. 

Vitamin D level in group I was significantly lower 
29.41±5.59 as compared to group II 
40.41±8.81(ng/mL). In group I 13 (65%) patients 
had vitamin D deficiency and in group II 7 (35.0%) 
patients had vitamin D deficiency. (Table 2). 

 
Table 2: Comparison of vitamin D levels among both groups 

Variables Group I Group II 
MeanVitaminDlevels(ng/mL) 29.41±5.59 40.41±8.81 
VitaminDdeficiency 
Yes 13(65%) 7(35.0%) 
No 7(35%) 13(65.0%) 
 
Among 20 cases of rheumatoid arhthritis, positive patients for rheumatoid factor were 18 (90.0%) in which 
frequency of hypovitaminos was found among 16 (88.88%) cases. Vitamin D level among RF positive patients 
was 28.09±6.35 lower as compared to RF negative patients. (Table 3) 
 

Table 3: Association of hypovitaminosis among RF positive patients 
Variables RF-Patients(n=18) Non-RF patients(n=2) 
Mean Vitamin D levels (ng/mL) 28.09±6.35 34.12±8.61 
Hypovitaminosis 
Yes 16(88.88%) 1(50.0%) 
No 2(11.12%) 1(50.0%) 
 

Discussion 

When the synovial membrane of the joints is dam-
aged, it results in abnormalities in the joints them-
selves. This is known as rheumatoid arthritis (RA). 
As a result of RA, bone loss and joint damage may 
occur. Within two years, radiographic indications 
of joint degradation will be seen in 90% of those 
with RA symptoms [17]. Research has also con-
nected RA to the production of T cells and cyto-
kines [18]. The steroid hormone 25(OH)D plays a 
critical role in bone metabolism and the regulation 
of the immune system. It has been shown that vit-
amin D may affect the function of T and B cells, 
macrophages, and dendritic cells. When 25(OH)D 
is combined with receptors, cell proliferation and 
differentiation are controlled and inflammatory 
factors are reduced significantly. The ability to 
regulate immune responses will be dependent on 
them in the future [19]. Rheumatoid arthritis suf-
ferers may benefit from taking 25(OH)D supple-
ments, which may help ease their osteoporosis 
symptoms. 

In current study 40 patients were presented in 
which 20 cases had rheumatoid arthritis and in-
cluded in group I. There were 12 (60.0%) males 
and 8 (40.0%) females in group I and in group II 
11 (55.0%) males and 9 (45.0%) females. Mean 
age in group I was 44.7±8.35 years and had mean 
BMI 27.8±9.45 kg/m2 while in group II mean age 
was 46.5±6.51 years with mean BMI 28.6±6.51 
kg/m2. Results of our study were comparable to the 
previous studies.[20,21] Hypertension and diabetes 
were the most common comorbidities. In group I 5 
(25.0%) patients were smokers and 15 (75.0%) 

were non and in group II 6 (30.0%) were smok-
ers.[22] Vitamin D levels were shown to be de-
creased in people with RA. RF-positive RA pa-
tients had lower vitamin D levels than RF- negative 
RA participants. The prevalence of hypovitamino-
sis in RA patients with rf positivity was higher than 
that in individuals with rf negativity. 

Based on our data, Atwa et al. found that vitamin 
D deficiency was substantially more prevalent in 
RA patients. [23] Sixty-one percent of RA pa-
tients, according to Haque and colleagues, had 
vitamin D deficiency [24]. A prospective cohort 
study of 29,368 healthy women found a connec-
tion between RA activity and vitamin D levels. It 
was given to them as a dietary supplement in 
addition to their regular diet. The fact that only 
152 cases of RA were recorded by this cohort dur-
ing an 11-year period demonstrates that increas-
ing vitamin D intake has a significant impact on 
decreasing the chance of getting RA [25]. Previ-
ous investigations [26,27] have indicated that 
34–84 percent and 12–52 percent of RA patients 
had a serum 25(OH)D deficiency or insufficiency. 
The 25(OH)D levels in the blood of RA patients 
have been demonstrated in several studies to be 
significantly lower than in the blood of healthy 
controls. Other studies [28] revealed that 
25(OH)D3 levels in the blood did not differ sub-
stantially between RA patients and healthy persons. 

A strong negative connection between serum 25- 
hydroxyvitamin D3 (25-OHD3) and RA disease 
activity has been explored in a small number of 
studies [29]. As part of a RA therapy strategy, it is 
important to reduce disease activity, improve joint 
function, and monitor blood 25-OHD3 levels close-
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ly. Symptoms of vitamin D insufficiency may be 
reduced if treatment is started early enough in the 
disease. There is a chance that this might lessen 
disease activity. Increased remission rates for new-
ly diagnosed RA have been achieved with the wide-
spread use of early and vigorous treatment since 
the 1990s [30]. The utility of this method in the 
treatment of low vitamin D and supplementation 
for early therapy in RA patients has yet to be de-
termined, even though it is frequently utilised in 
clinical practise. 

The following findings support the hypothesis that 
vitamin D has a function in RA. However, there are 
certain negatives to it. A smaller and more homog-
enous sample was used since the study was con-
ducted just at one institution. Because it was a 
case- control study, it was impossible to establish a 
causal relationship between them. In order to cor-
roborate our findings, new multi- center, prospec-
tive studies with larger sample sizes and  more 
variation are needed. Additional research is re-
quired to find better treatment options for vitamin 
D deficiency. 

Conclusion 

People with RA are far more likely to be vitamin 
D deficient, and the severity of the disease is di-
rectly correlated with this insufficiency. Since vit-
amin D deficiency affects women more than males, 
they should be tested with a high degree of suspi-
cion. Taking vitamin D supplements may be neces-
sary to prevent or reverse the progression of the 
disease. 
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