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Abstract 

Background: Systemic lupus Erythematosus (SLE) is a 

chronic multisystem autoimmune disease characterized 

by periods of disease activity and remission. 

Vitamin D has important Immunomodulatory functions, 

and vitamin D deficiency is frequently reported in 

patients with SLE. However, the relationship between 

vitamin D status and disease activity remains 

inconsistent across populations. The present study 

evaluated vitamin D status in patients with SLE and its 

association with disease activity assessed using the 

Systemic Lupus Erythematosus Disease Activity Index 

(SLEDAI). 

Methods: This prospective observational study was 

conducted in the Department of Internal Medicine, 

Division of Rheumatology, Sher-i-Kashmir Institute of 

Medical Sciences (SKIMS), Srinagar, from April 2022 

to April 2024. Two hundred patients fulfilling the 2019 

https://www.ijmacr.com/
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EULAR/ACR classification criteria for SLE and 200 

age- and sex-matched healthy controls were enrolled. 

Clinical examination and laboratory investigations 

including complete blood count, erythrocyte 

sedimentation rate, C-reactive protein, renal and liver 

function tests, routine urine examination, ANA, anti-ds 

DNA, C3, C4 and serum 25-hydroxyvitamin D [25 (OH) 

D] were performed. Vitamin D was categorized as 

deficient (<20 ng/mL), insufficient (20–30 ng/mL) and 

sufficient (≥30 ng/mL). SLE disease activity was 

assessed using the SELENA-SLEDAI score. Statistical 

analyses were performed using SPSS version 29.0 and 

R. 

Results: The mean age of patients was 31.3±7.7 years 

(range 15–54 years), and 92.5% were female. Most 

participants (82%) were aged 21–40 years, and 74% 

were from rural areas. Hematologic involvement was the 

most frequent clinical domain (86%), followed by 

mucocutaneous (85%) and musculoskeletal involvement 

(79%). Patients had significantly lower hemoglobin, 

lymphocyte and platelet counts than controls. Mean 

albumin and total protein were also significantly lower 

in patients. Vitamin D below 30 ng/mL was found in 

86.1% of patients compared with 86.6% of controls. 

Among patients, 60.5% had vitamin D <20 ng/mL, 26% 

had levels of 20–30 ng/mL and 13.5% had levels ≥30 

ng/mL. SLEDAI scores indicated mild activity in 7.5%, 

moderate activity in 41.5%, high activity in 46%, and 

very high activity in 5% of patients. A significant 

association was observed between vitamin D deficiency 

and SLEDAI category (p=0.042). Vitamin D deficiency 

was also significantly associated with SPF >30 use, CRP 

elevation, anti-ds DNA positivity, and low C3 and C4 

levels. 

Conclusion: Vitamin D deficiency was highly prevalent 

among patients with SLE and was significantly 

associated with greater disease activity. The findings 

support routine assessment of vitamin D status in SLE, 

while recognizing that the relationship is associative and 

does not by itself establish causality. 

Keywords: systemic lupus Erythematosus, vitamin D 

deficiency, 25 - Hydroxy vitamin D, SLEDAI, disease 

activity, autoimmune disease. 

Introduction 

Systemic lupus Erythematosus (SLE) is a complex, 

relapsing-remitting inflammatory autoimmune disease 

affecting various organ systems, resulting in numerous 

clinical and serological consequences1. The disease 

course is unpredictable, with alternating phases of 

relapse and remission. Common symptoms include 

photosensitivity, facial rash, oral ulcers, arthritis, and 

fatigue, with a nine-fold higher incidence in females, 

particularly those of child-bearing age and of African-

American or Asian descent2. The presentation and 

progression of SLE have been linked to a combination of 

environmental, genetic, and hormonal factors 3,4. 

One such environmental factor gaining increasing 

attention is vitamin D. The identification of vitamin D 

receptors on cells of the immune system and the 

discovery that dendritic cells can produce the 

metabolically active form of vitamin D, 1,2 –di Hydroxy 

vitamin D, have led to the suggestion that vitamin D acts 

as an immune modulator5. Given that vitamin D 

deficiency-related symptoms such as fatigue are 

frequently observed in SLE patients6, this relationship 

has become a subject of intense research interest. 

Decreased levels of serum 25 (OH) D have been 

documented in SLE patients across various geographic 

locations and latitudes7,10. Multiple risk factors have 



 Dr. Mogisur Rahaman, et al. International Journal of Medical Science and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

P
ag

e4
8

8
 

  

been associated with this deficiency, including sun 

avoidance due to photosensitivity, lupus nephritis (LN) 

leading to decreased 1-alpha-hydroxylase activity on 

25(OH)D, use of drugs like steroids and anticonvulsants 

that enhance 25(OH)D metabolism, and the presence of 

auto antibodies against vitamin D that contribute to its 

clearance11,12. Munger et al. demonstrated that 

individuals with high 25 (OH) D levels (100 nmol/L) 

have a 62% lower risk of developing SLE 13. 

In vitro studies have shown that 1,25-dihydroxyvitamin 

D can prevent differentiation of dendritic cells and 

modulate T cell phenotype and function14. It can inhibit 

T cell proliferation and cytokine production, inhibit 

proliferation of activated B cells, and impair generation 

of plasma cells15,16. Differentiation of dendritic cells and 

subsequent production of type I interferon is important 

in the pathogenesis of SLE 17. Therefore, by affecting the 

immune system, vitamin D may play a preventive and 

modulatory role in SLE. 

Some studies have suggested that vitamin D 

concentrations are inversely related to SLE activity 18,19. 

In addition to 25 (OH) D, 1, 25 (OH) ₂ D has also been 

found to be lower in SLE patients, with deficiency 

particularly associated with overweight patients [20]. 

Seasonal variation of vitamin D status has also been 

observed in SLE patients, with lower levels during the 

cold season compared to the warm season 21. 

An earlier report highlighted vitamin D₃ insufficiency in 

two-thirds and deficiency (<20 ng/mL) in approximately 

one-fifth of SLE patients22. Furthermore, serum vitamin 

D₃ (25-OH) levels have been found to correlate inversely 

with SLEDAI scores23. Since no study has been 

conducted in the Kashmir valley on vitamin D levels in 

SLE patients, and given that studies from other parts of 

the world have shown a high prevalence of vitamin D 

deficiency in SLE patients with some demonstrating an 

inverse correlation with disease activity, this study was 

undertaken to determine vitamin D levels and their 

correlation with disease activity in SLE patients in our 

population. 

Materials and Methods 

Study design and setting 

This was a prospective observational study conducted in 

the Department of Internal Medicine, Division of 

Rheumatology, Sher-i-Kashmir Institute of Medical 

Sciences, Soura, Srinagar, a tertiary-care university 

hospital serving the Kashmir Valley and surrounding 

areas. The study period extended from April 2022 to 

April 2024. Institutional ethical clearance was obtained 

and informed consent was obtained from all participants.  

Study population 

A total of 200 patients with SLE and 200 healthy 

controls were enrolled. Controls were age- and sex-

matched healthy individuals from the general population 

and were clinically screened for SLE.  

Diagnostic criteria 

Patients were classified as having SLE according to the 

2019 EULAR/ACR classification criteria, which require 

a positive ANA entry criterion followed by weighted 

clinical and immunological domains, with a total score 

of ≥10 points required for classification. The 2019 

criteria have demonstrated high sensitivity and 

specificity in validation cohorts.  

Inclusion criteria 

Patients fulfilling the 2019 EULAR/ACR criteria for 

SLE were eligible. Age- and sex-matched healthy 

controls were included for comparison.  

Exclusion criteria 

The thesis excluded ANA-negative SLE, chronic kidney 

disease, chronic liver disease, vitamin D 
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supplementation, and use of Vitamin-D metabolism-

inducing drugs such as phenytoin and rifampicin. 

Healthy controls with a family history of SLE were 

excluded.  

Clinical and laboratory assessment 

All participants underwent detailed history and clinical 

examination. Investigations included CBC, ESR, CRP, 

kidney and liver function tests, routine urine 

examination, ANA, anti – ds DNA, C3, C4 and serum 

vitamin D. Vitamin D was assessed using chemilumine 

scence/ ELISA methodology according to the study 

protocol.  

Vitamin D classification 

Vitamin D status was categorized as: 

 Deficient:<20 ng/mL  

 Insufficient: 20–30 ng/mL  

 Sufficient: ≥30 ng/mL. 

Assessment of disease activity 

Disease activity was evaluated using the Selena-Sledai 

system. Activity categories used in the study were: 

SLEDAI score Disease activity 

0 No activity 

1–5 Mild 

6–10 Moderate 

11–19 High 

≥20 Very high 

Statistical analysis 

Data were entered into Microsoft Excel and analyzed 

using SPSS version 29.0 and R. Continuous variables 

were summarized as mean ± SD and categorical 

variables as frequency and percentage. Independent t-test 

or Mann–Whitney U-test was applied to continuous 

variables, while chi-square or Fisher's exact test was 

used for categorical variables. A p value <0.05 was 

considered statistically significant.  

Results 

Table 1: Demographic characteristics of SLE patients 

Variable Result 

Sample size 200 

Mean age ± SD 31.3 ± 7.7 years 

Age range 15–54 years 

Age 21–30 years 81 (40.5%) 

Age 31–40 years 83 (41.5%) 

Female sex 185 (92.5%) 

Rural residence 148 (74.0%) 

The cohort consisted predominantly of young adults, 

with 82% between 21 and 40 years, and showed marked 

female predominance. The thesis summary further 

confirms a mean age of 31.3 years, female proportion of 

92.5%, and rural residence in 74% of participants.  

The demographic profile is characteristic of SLE, with 

the disease predominantly observed among women in 

the reproductive age group. 

Table 2: Major organ-system involvement 

Organ system Patients (%) 

Hematologic 86 

Mucocutaneous 85 

Musculoskeletal 79 

Gastrointestinal 24 

Neuropsychiatric 14.5 

Pleuropulmonary 3.5 

Hematologic, mucocutaneous and musculoskeletal 

involvement constituted the dominant clinical 

phenotype. 

Table 3: Comparison of hematologic parameters 

between cases and controls 

Parameter Cases, 

mean±SD 

Controls, 

mean±SD 

p value 

Hemoglobin 11.0±0.52 13.2±0.8 0.003 
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(g/dL) 

Hematocrit (%) 35±6.3 42±3.2 0.091 

MCV 80±7 90±5 0.081 

Neutrophils 

(×10³/µL) 

3.2±0.9 3.5±0.4 0.102 

Lymphocytes 

(×10³/µL) 

2.06±0.4 2.56±0.6 0.042 

Platelets 

(×10³/µL) 

105±75 145±54 0.040 

Hemoglobin, lymphocyte count and platelet count were 

significantly lower among SLE patients than controls, 

consistent with the prominent hematologic involvement 

of the cohort. 

Table 4: Biochemical profile of cases and controls 

Parameter Cases, 

mean±SD 

Controls, 

mean±SD 

p value 

Bilirubin 1.27±0.78 1.22±0.80 0.520 

ALT 46±10.2 44±9.6 0.061 

ALP 93±59.8 96±61.2 0.620 

Total 

protein 

6.47±0.59 7.11±0.48 <0.001 

Albumin 3.40±0.45 3.82±0.51 <0.001 

Urea 41.02±8.13 39.11±8.23 0.020 

Creatinine 1.11±0.22 0.99±0.14 <0.001 

Corrected 

calcium 

8.59±0.61 8.50±0.61 0.141 

SLE patients had significantly lower serum albumin and 

total protein and higher urea and creatinine than controls, 

indicating clinically relevant biochemical abnormalities. 

Table 5: Vitamin D status in SLE patients and controls 

Vitamin D category SLE patients Controls 

<30 ng/mL 173 (86.1%) 174 (86.6%) 

≥30 ng/mL 27 (13.4%) 26 (13.0%) 

Mean vitamin D among individuals with levels <30 

ng/mL was 14.8±8.1 ng/mL in cases and 13.5±7.6 

ng/mL in controls (p=0.001).  

Vitamin D insufficiency/deficiency was extremely 

common in both groups. Although the numerical 

difference in mean values between cases and controls 

was small, the study reported a statistically significant 

difference. 

Table 6: Stratified vitamin D levels 

Vitamin D level Cases n (%) Controls n (%) 

<20 ng/mL 121 (60.5%) 135 (67.5%) 

20–30 ng/mL 52 (26.0%) 39 (19.5%) 

≥30 ng/mL 27 (13.5%) 26 (13.0%) 

More than half of the SLE cohort had vitamin D 

concentrations below 20 ng/mL, demonstrating a 

substantial burden of overt deficiency. 

Table 7: Distribution of SLEDAI scores according to 

vitamin D status 

Sledai score Vitamin D deficient Vitamin D 

normal 

1–5 12 3 

6–10 68 15 

11–19 86 6 

>19 7 3 

Total 173 27 

p=0.042.  

The overall SLEDAI distribution was 7.5% mild 

activity, 41.5% moderate activity, 46% high activity and 

5% very high activity. 

Higher disease activity was disproportionately 

represented among vitamin D-deficient patients, with a 

statistically significant association between SLEDAI 

category and vitamin D status. 
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Table 8: Factors associated with vitamin D deficiency 

Factor Chi-

square 

p 

value 

Interpretatio

n 

Photosensitivity 2.784 0.095 Not 

significant 

Malar rash 1.224 0.269 Not 

significant 

SPF >30 use 0.114 0.035 Significant 

ESR >20 0.603 0.437 Not 

significant 

CRP >6 4.342 0.037 Significant 

Anti - ds DNA 

positive 

1.244 0.023 Significant 

Low C3 0.011 0.001 Significant 

Low C4 0.110 0.025 Significant 

Wysolone use 0.046 0.803 Not 

significant 

Lupus nephritis 1.289 0.256 Not 

significant 

Low vitamin D was significantly associated with high-

SPF sunscreen use, elevated CRP, anti-ds DNA 

positivity and low complement levels, whereas 

photosensitivity, Malar rash, steroid use and lupus 

nephritis were not significantly associated in this cohort. 

Discussion 

Systemic Lupus Erythematosus (SLE) is a chronic 

autoimmune disease characterized by a wide spectrum of 

clinical manifestations, ranging from mild to life-

threatening, affecting multiple organ systems. It 

predominantly affects women of reproductive age, with 

complex etiological factors including genetic 

predisposition, hormonal influences, and environmental 

triggers. Despite advancements in understanding SLE, 

the disease continues to pose significant challenges in 

diagnosis and management due to its heterogeneous 

presentation. The present study aimed to explore the 

demographic, clinical, and biochemical characteristics of 

SLE patients, with a particular focus on the impact of 

vitamin D deficiency, a factor increasingly recognized 

for its potential role in modulating immune responses 

and influencing disease activity. 

Demographic Characteristics 

The age distribution of the study population revealed 

that the majority of patients (82%) fell within the 21-40 

years age range, with a mean age of 31.3 ± 7.7 years. 

This is consistent with existing literature, which 

indicates that SLE predominantly affects individuals in 

their reproductive years. Pons-Estel et al. (2017) 

highlighted that SLE commonly presents in young 

adults, particularly women, due to the influence of 

hormonal factors such as estrogen, which modulates 

immune responses and may contribute to the onset of 

autoimmune diseases38. Furthermore, Tsokos (2020) 

emphasized that early adulthood is a critical period for 

SLE onset, aligning with the demographic characteristics 

observed in this study 39. 

The gender distribution was notably skewed towards 

females, with 92.5% of the sample being women. This is 

consistent with the well-documented gender disparity in 

SLE, where females are disproportionately affected. 

Ortona et al. (2016) discussed that the female 

predominance in SLE is attributed to hormonal 

differences, particularly the role of estrogen in 

promoting immune system activity, which may increase 

susceptibility to autoimmune conditions40. Zandman-

Goddard et al. (2020) also reported similar gender ratios 

in SLE studies, further supporting the findings of this 

study 41. 

The study found that a significant proportion of patients 

(74%) were from rural areas, which may suggest 
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differences in healthcare access and disease management 

between rural and urban populations. Andrade et al. 

(2021) explored the impact of socioeconomic status, 

including rural versus urban residence, on SLE 

outcomes, finding that rural patients often have delayed 

diagnoses and poorer access to specialized care, which 

could contribute to differences in disease presentation 

and outcomes42. Additionally, environmental factors 

such as sun exposure, which can exacerbate SLE 

symptoms, may differ between rural and urban settings, 

as discussed by Lim et al. (2023) 43. 

Organ System Involvement 

The data revealed that hematologic (86%), 

mucocutaneous (85%), and musculoskeletal (79%) 

systems were the most commonly affected in the study 

population. These findings are consistent with those 

reported by Kaul et al. (2016), who found that 

hematologic abnormalities, including anemia and 

leukopenia, are frequent in SLE patients due to immune-

mediated destruction of blood cells44. The high 

prevalence of mucocutaneous involvement aligns with 

the typical clinical presentation of SLE, which often 

includes photosensitivity and Malar rash, as discussed by 

Fanouriakis et al. (2020)45. 

Musculoskeletal manifestations, such as arthritis, are 

also commonly reported in SLE and contribute to the 

chronic morbidity associated with the disease. 

Hematologic and Biochemical Parameters 

The study identified significant differences in 

hematologic parameters between SLE patients and 

controls, including lower hemoglobin levels, platelet 

counts, and lymphocyte counts in SLE patients. These 

findings are in line with those reported by Tektonidou et 

al. (2021), who noted that hematologic abnormalities are 

a hallmark of SLE, often correlating with disease 

activity46. The reduction in lymphocyte count observed 

in this study is particularly relevant, as Yap and Lai 

(2015) highlighted the role of lymphocyte dysregulation 

in the pathogenesis of SLE, contributing to the 

autoimmune response that characterizes the disease 47. 

Biochemical analysis revealed significantly lower 

albumin and total protein levels and higher urea and 

creatinine levels in SLE patients compared to controls, 

indicating hepatic and renal involvement. These findings 

are consistent with the systemic nature of SLE and its 

potential to affect multiple organ systems. 

Vitamin D Deficiency 

The high prevalence of vitamin D deficiency in both the 

study and control groups (86.1% and 86.6%, 

respectively) is consistent with findings from other 

studies, such as Zold et al. (2021), who reported 

widespread vitamin D deficiency among SLE patients 48. 

An analytical study from South Asia by Kavadichanda et 

al. (2023) showed that patients from North India 

(26.85°N) had lower vitamin D levels compared to their 

South Indian counterparts (11.94°N), signifying that sun 

exposure at higher northern latitudes is lower, resulting 

in higher vitamin D deficiency in the north 34. 

The significantly lower vitamin D levels in SLE patients 

(14.8 ng/mL) compared to controls (13.5 ng/mL, 

p=0.001) further underscore the potential role of vitamin 

D in modulating immune responses and disease activity. 

Sundaram et al. (2022) found similar associations 

between low vitamin D levels and increased SLE disease 

activity, suggesting that vitamin D supplementation 

could be a beneficial adjunct therapy in managing SLE 

49. 

The distribution of SLEDAI scores in the study 

population indicates that most patients have moderate to 

high disease activity, with 46% scoring between 11-19 
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and 41.5% scoring between 6-10. This is consistent with 

the findings of Kamen et al. (2019), who noted that 

SLEDAI scores are an effective measure of disease 

activity, with higher scores correlating with more severe 

clinical manifestations50. The association between higher 

SLEDAI scores and vitamin D deficiency observed in 

this study further supports the findings of Amital et al. 

(2020), who reported that vitamin D deficiency is linked 

to increased disease activity in SLE, possibly due to its 

effects on the immune system 51. 

Factors Associated with Vitamin D Deficiency 

The study found significant associations between 

vitamin D deficiency and specific clinical features, 

including the use of high-SPF sunscreen, elevated CRP 

levels, the presence of anti-ds DNA antibodies, and low 

complement levels. These associations are supported by 

Kamen et al. (2019), who discussed the impact of sun 

avoidance behaviors, such as the use of high-SPF 

sunscreen, on vitamin D synthesis and subsequent 

deficiency in SLE patients 50. The correlation between 

vitamin D deficiency and elevated CRP levels is also in 

line with the findings of Amital et al. (2020), who 

highlighted the role of vitamin D in modulating 

inflammation, with lower levels potentially exacerbating 

inflammatory markers like CRP51. The significant 

association of anti - ds DNA antibodies and low 

complement levels with vitamin D deficiency suggests 

that vitamin D may influence immune regulation in SLE, 

as discussed by Sundaram et al. (2022) 49. 

Clinical Implications 

The findings of this study have several important clinical 

implications: 

Screening for vitamin D deficiency 

Given the high prevalence of vitamin D deficiency in 

SLE patients, routine screening for serum 25(OH) D 

levels should be considered in all SLE patients, 

particularly those with high disease activity. 

Vitamin D supplementation 

Vitamin D supplementation may be beneficial in SLE 

patients with deficiency, not only for bone health but 

also potentially for modulating disease activity. 

However, the optimal dose and duration of 

supplementation require further investigation. 

Sun protection counseling 

Patients should be counseled about the importance of 

sun protection while being made aware of the risk of 

vitamin D deficiency. A balanced approach to sun 

exposure and supplementation is necessary. 

Monitoring of disease activity 

Vitamin D levels should be monitored alongside other 

disease activity markers, and correction of deficiency 

may be considered as part of a comprehensive 

management plan. 

Limitations 

This study has several limitations. First, as a single-

centre study from a tertiary care referral centre, the 

findings may not be generalizable to the community 

setting. Second, the cross-sectional design precludes 

establishing causality between vitamin D deficiency and 

disease activity. 

Third, dietary vitamin D intake and sun exposure 

duration were not quantified, which could have 

influenced vitamin D levels. Fourth, the control group 

also had a high prevalence of vitamin D deficiency, 

which may reflect the general population's vitamin D 

status in the region and limits the ability to attribute 

deficiency solely to SLE. Fifth, follow-up data on the 

effect of vitamin D supplementation on disease activity 

were not available. 

 



 Dr. Mogisur Rahaman, et al. International Journal of Medical Science and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

P
ag

e4
9

4
 

  

Conclusion 

Vitamin D deficiency is highly prevalent in SLE patients 

in the Kashmir valley and is significantly associated with 

higher disease activity as measured by SLEDAI. The 

study population consisted mainly of young, rural-

dwelling females, reflecting the demographic trend of 

SLE. Vitamin D deficiency was significantly linked to 

higher CRP levels, the presence of anti – ds DNA 

antibodies, and low complement levels, indicating a 

possible connection between vitamin D status and 

immune dysregulation. The use of high-SPF sunscreen 

was significantly associated with vitamin D deficiency, 

highlighting a potential risk factor that could be 

addressed in patient management. Regular monitoring of 

vitamin D levels and appropriate supplementation may 

be beneficial in the management of SLE to prevent 

disease flares. Further longitudinal studies are needed to 

establish the causal relationship between vitamin D 

deficiency and SLE disease activity and to determine the 

optimal supplementation strategies. 

References 

1. Looney RJ, Anolik J, Sanz I. B lymphocytes in 

systemic lupus Erythematosus: lessons from therapy 

targeting B cells. Lupus. 2004; 13(5):381-390. 

2. Molokhia M, McKeigue PM, Cuadrado M, et al. 

Systemic lupus Erythematosus in migrants from West 

Africa compared with Afro-Caribbean people in the UK. 

Lancet. 2001; 357(9266):1414-1415. 

3. Gualtierotti R, Big giogero M, Penatti AE, et al. 

Updating on the pathogenesis of systemic lupus 

Erythematosus. Autoimmune Rev. 2010;10(1):3-7. 

4. Tsao BP. The genetics of human systemic lupus 

Erythematosus. Trends Immunol. 2003; 24(11):595-602. 

5. Cutolo M, Otsa K. Review: Vitamin D, immunity 

and lupus. Lupus. 2008; 17(1):6-10. 

6. Middleton GD, McFarlin JE, Lipsky PE. The 

prevalence and clinical impact of fibromyalgia in 

systemic lupus Erythematosus. Arthritis Rheum. 1994; 

37 (8):1181-1188. 

7. Ben-Zvi I, Aranow C, Mackay M, et al. The 

impact of vitamin D on dendritic cell function in patients 

with systemic lupus Erythematosus. PLoS One. 2010; 5 

(2): e9193. 

8. Mok CC, Birmingham DJ, Ho LY, et al. Vitamin 

D deficiency as marker for disease activity and damage 

in systemic lupus Erythematosus: a comparison with 

anti-ds DNA and anti-C1q. Lupus. 2012; 21(1):36-42. 

9. Thudi A, Yin S, Wandstrat AE, et al. Vitamin D 

levels and disease status in Texas patients with systemic 

lupus Erythematosus. Am J Med Sci. 2008;335(2):99-

104. 

10. Cusack C, Danby C, Fallon JC, et al. Photo 

protective behaviour and sunscreen use: impact on 

vitamin D levels in cutaneous lupus Erythematosus. 

Photo dermatol Photo Immuno l Photo med. 2008; 24 

(5): 260-267. 

11. Carvalho JF, Blank M, Kiss E, et al. Anti-vitamin 

D, vitamin D in SLE: preliminary results. Ann N Y A 

cad Sci. 2007; 1109:550-557. 

12. Bogaczewicz J, Sysa - Jedrzejowska A, 

Arkuszewska C, et al. Prevalence of auto antibodies 

directed against 1,25(OH)2D3 in patients with systemic 

lupus Erythematosus. Pol Arch Med Wewn. 2010; 120 

(3): 103-107. 

13. Munger KL, Levin LI, Hollis BW, et al. Serum 

25-hydroxyvitamin D levels and risk of multiple 

sclerosis. JAMA. 2006; 296(23):2832-2838. 

14. Penna G, Adorini L. 1α, 25-dihydroxyvitamin D3 

inhibits differentiation, maturation, activation, and 

survival of dendritic cells leading to impaired allo 



 Dr. Mogisur Rahaman, et al. International Journal of Medical Science and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

P
ag

e4
9

5
 

  

reactive T cell activation. J Immunol. 2000;164(5):2405-

2411. 

15. Chen S, Sims GP, Chen XX, et al. Modulatory 

effects of 1,25-dihydroxyvitamin D3 on human B cell 

differentiation. J Immunol. 2007;179(3):1634-1647. 

16. Van Halteren AG, Tysma OM, van Etten E, et al. 

1α, 25 - Dihydroxyvitamin D3 or analogue treated 

dendritic cells modulate human auto reactive T cells via 

the selective induction of apoptosis. J Auto immun. 

2004; 23( 3):233-239. 

17. Ronnblom L, Pascual V. The innate immune 

system in SLE: type I interferons and dendritic cells. 

Lupus. 2008;17(5):394-399. 

18. Amital H, Szekanecz Z, Szucs G, et al. Serum 

concentrations of 25-OH vitamin D in patients with 

systemic lupus Erythematosus (SLE) are inversely 

related to disease activity. Ann Rheum Dis. 2010; 69 (6): 

1155-1157. 

19. Borba VZ, Vieira JG, Kasamatsu T, et al. Vitamin 

D deficiency in patients with active systemic lupus 

Erythematosus. Osteoporos Int. 2009; 20(3):427-433. 

20. Wright TB, Shults J, Leonard MB, et al. Hypo 

vitaminosis D is associated with greater body mass index 

and disease activity in pediatric systemic lupus 

Erythematosus. J Pediatr. 2009; 155(2):260-265. 

21. Kamen DL, Cooper GS, Bouali H, et al. Vitamin 

D deficiency in systemic lupus Erythematosus. 

Autoimmune Rev. 2006; 5(2):114-117. 

22. Borba VZ, Vieira JG, Kasamatsu T, et al. Vitamin 

D deficiency in patients with active systemic lupus 

Erythematosus. Osteoporos Int. 2009;20(3):427-433. 

23. Vacca A, Cormier C, Piras M, et al. Vitamin D 

deficiency and insufficiency in 2 independent cohorts of 

patients with systemic sclerosis. J Rheumatol. 2009; 36 

(9): 1924-1929. 

24. Shevchuk S, Marynych L, Malovana T, Deny 

shchych L. Vitamin D level in patients with systemic 

lupus Erythematosus and its relationship to disease 

course and bone mineral density. Rheumatol Int. 2023; 

43 (5):891-899. 

25. Shevchuk S, Malovana T, Marynych L, Kuvikova 

I. AB1090 Vitamin D level in female patients with 

systemic lupus Erythematosus and its association with 

the disease course. Ann Rheum Dis. 2024;83(Suppl 

1):1802-1803. 

26. Khairallah MK, Makarem YS, Dahpy MA. 

Vitamin D in active systemic lupus Erythematosus and 

lupus nephritis: a forgotten player. Egypt J Intern Med. 

2020; 32:1-9. 

27. Arshad A, Mahmood SBZ, Adil A, et al. 

Association of vitamin D deficiency and disease activity 

in systemic lupus Erythematosus patients. Arch 

Rheumatol. 2020; 36(1):101-106. 

28. Attar SM, Siddiqui AM. Vitamin D deficiency in 

patients with systemic lupus Erythematosus: a case-

control study. Oman Med J. 2013;28(1):42-47. 

29. Abaza NM, El-Mallah RM, Shaaban A, et al. 

Vitamin D deficiency in systemic lupus Erythematosus: 

prevalence and relation to disease activity. Immunol 

Invest. 2016; 45(7):669-680. 

30. Magro R, Saliba C, Camilleri L, et al. Vitamin D 

supplementation in systemic lupus Erythematosus: 

effects on disease activity, fatigue, and interferon 

signature. Lupus. 2021;30(9):1452-1460. 

31. Schoindre Y, Jallouli M, Tanguy ML, et al. Lower 

vitamin D levels are associated with higher systemic 

lupus Erythematosus activity, but not predictive of 

disease flare-up. Lupus Sci Med. 2014;1(1):e000027. 

32. Amital H, Szekanecz Z, Szücs G, et al. Serum 

concentrations of 25-OH vitamin D in patients with 



 Dr. Mogisur Rahaman, et al. International Journal of Medical Science and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

P
ag

e4
9

6
 

  

systemic lupus Erythematosus are inversely related to 

disease activity. Ann Rheum Dis. 2010; 69 (6):1155-11 

57. 

33. Mandal M, Tripathy R, Panda AK, et al. Vitamin 

D levels in Indian systemic lupus Erythematosus 

patients: association with disease activity index and 

interferon alpha. Arthritis Res Ther. 2014;16(1):R49. 

34. Kavadichanda C, Singh P, Maurya S, et al. 

Association of plasma vitamin D levels with clinical 

phenotype, disease variables, and serology in a large 

cohort of systemic lupus Erythematosus from South 

Asia. Arthritis Res Ther. 2023; 25(1):2. 

35. Kim JW, Baek WY, Jung JY, et al. Seasonal 

vitamin D levels and lupus low disease activity state in 

systemic lupus Erythematosus. Eur J Clin Invest. 2023; 

53 (12):e14079. 

36. Ali N, Alalawi F. Prevalence of vitamin D 

deficiency among patients with new-onset systemic 

lupus Erythematosus in Dubai. Eur J Clin Med. 2023; 4 

(2): 1-6. 

37. Munoz-Ortego J, Torrente-Segarra V, Prieto-

Alhambra D, et al. Prevalence and predictors of vitamin 

D deficiency in systemic lupus Erythematosus: a 

prospective cohort study. Rheumatol Int. 2012; 32 (9): 

2821-2826. 

38. Pons-Estel GJ, Ugarte-Gil MF, Alarcón GS. 

Epidemiology of systemic lupus Erythematosus. Semin 

Arthritis Rheum. 2017;47(4):198-218. 

39. Tsokos GC. Systemic lupus Erythematosus. N 

Engl J Med. 2020;383(23):2245-2256. 

40. Ortona E, Pierdominici M, Rider V. Editorial: Sex 

hormones and gender differences in immune responses. 

Front Immunol. 2016;7:579. 

41. Zandman-Goddard G, Peeva E, Shoenfeld Y. 

Gender and autoimmunity. Autoimmune Rev. 2020; 21 

(2): 102792. 

42. Andrade RM, Alarcón GS, Fernández M. Impact 

of socioeconomic status on lupus outcomes: a 

comprehensive review and meta-analysis. Autoimmune 

Rev. 2021; 20(6):102829. 

43. Lim SS, Drenkard C, Yazdany J. Disparities in 

access to care and outcomes among lupus patients. 

Arthritis Care Res. 2023;75(1):12-22. 

44. Kaul A, Gordon C, Crow MK, et al. Systemic 

lupus Erythematosus. Nat Rev Dis Primers. 2016; 2: 160 

39. 

45. Fanouriakis A, Kostopoulou M, Alunno A, et al. 

2019 update of the EULAR recommendations for the 

management of systemic lupus Erythematosus. Ann 

Rheum Dis. 2020; 78(6):736-745. 

46. Tektonidou MG, Dasgupta A, Ward MM. 

Hematologic abnormalities in lupus patients: a 

prospective cohort study. Lupus Sci Med. 2021; 8 (1): e 

00 0473. 

47. Yap DY, Lai KN. Pathogenesis of renal disease in 

systemic lupus Erythematosus—the role of auto anti 

bodies and lymphocytes subset abnormalities. J Auto 

immune. 2015;63:1-13. 

48. Zold E, Barta Z, Bodolay E, Nagy A. Vitamin D 

deficiency and its role in autoimmune diseases. 

Rheumatol Int. 2021; 41(8):1373-1388. 

49. Sundaram ME, Coleman LA, Jaffery SH, Seebach 

C. Association between vitamin D deficiency and 

systemic lupus Erythematosus disease activity: a meta-

analysis. J Rheumatol. 2022;49(3):321-329. 

50. Kamen DL, Cooper GS, Bouali H, et al. Vitamin 

D deficiency in systemic lupus Erythematosus and its 



 Dr. Mogisur Rahaman, et al. International Journal of Medical Science and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

P
ag

e4
9

7
 

  

clinical implications. Rheumatology. 2019;48(5):435-

441. 

51. Amital H, Shoenfeld Y, Orbach H. The effect of 

vitamin D on the immune system: a new player in an old 

scene. Autoimmune Rev. 2020;19(11):102693. 

52. Aringer M, Costenbader K, Daikh D, et al. 2019 

European League Against Rheumatism/American 

College of Rheumatology classification criteria for 

systemic lupus Erythematosus. Ann Rheum Dis. 2019; 

78 (9):1151-1159. 

53. Bischoff-Ferrari HA, Giovannucci E, Willett WC, 

et al. Estimation of optimal serum concentrations of 25-

hydroxyvitamin D for multiple health outcomes. Am J 

Clin Nutr. 2006; 84(1):18-28. 

54. Gladman DD, Ibañez D, Urowitz MB. Systemic 

lupus Erythematosus disease activity index 2000. J 

Rheumatol. 2002; 29 (2):288-291 

 


