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Disclaimer 

• None 
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Discussion Points 

• Vitamin D in Immune System   

• Vitamin D in Auto-immune conditions 

• Popularity of vitamin D supplementation nowadays  

29.08.2020 Vit D_MMA_Cho Mar Lwin 3



The Immune System 
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Doan, Thao. II. Series: Lippincott’s illustrated reviews. 2013. Lippincott Williams & Wilkins. . 

The Immune System
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Doan, Thao. II. Series: Lippincott’s illustrated reviews. 2013. Lippincott Williams & Wilkins. . 

Haemopoietic
Lineages 
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T & B Lymphocytes 

Doan, Thao. II. Series: Lippincott’s illustrated reviews. 2013. Lippincott Williams & Wilkins. . 
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The Complement Pathway

Doan, Thao. II. Series: Lippincott’s illustrated reviews. 2013. Lippincott Williams & Wilkins. . 
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The Cytokines 
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Regulatory Cytokines 
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Overview of Immune System 

Doan, Thao. II. Series: Lippincott’s illustrated reviews. 2013. Lippincott Williams & Wilkins. . 



Effects of Vitamin D on Immune System 
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https://doi.org/10.1016/j.jaut.2019.03.002
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Vitamin D in 
Immune System 
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VDR - Vitamin D Receptor
RXR - Retinoic X Receptor
VDRE - Vitamin D Response Element 
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EAE: 
experimental 
autoimmune 
encephalomyelitis 

Animal Study



Vitamin D in Auto-immune Conditions 
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Prevention of steroid induced osteoporosis 

• Needed in auto-immune conditions 

• Axial skeleton and proximal femur – mostly affected 

• Even low dose steroid > 7.5 mg/day  – for more than 3 months – bone 
loss in 50% of patients 

• Vitamin D 800 - 1000 IU per day 

• Calcium  – 1000 – 1500 mg per day 
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Systemic Lupus Erythematosus
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Clinical Reviews in Allergy & Immunology volume 45, pages256–266(2013)



Systemic Lupus Erythematosus
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Systemic Lupus Erythematosus
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Systemic Lupus Erythematosus
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Vit D Status
Department of Rheumatology, Yangon Specialty Hospital, 
Data from 2019

26.3

28.8

45

SLE (N= 80)

Sufficient Insufficient Deficient
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Systemic Lupus Erythematosus

• Low serum concentrations of vitamin D correlated with SLE disease 
activity

• Inconsistencies regarding such association - by some researches

• An association between vitamin D receptor (VDR) gene BsmI
polymorphisms and SLE has been reported in certain populations

• Whether the low levels of vitamin D are the result or the cause?

• Nonetheless, the numerous beneficial effects of vitamin D and the 
high prevalence of vitamin D deficiency in SLE - vitamin D 
supplementation recommended
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Clinical Reviews in Allergy & Immunology volume 45, pages256–266(2013)



Antiphospholipid Antibody Syndrome
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Antiphospholipid Syndrome

• Higher prevalence of vitamin D deficiency compared to matched 
healthy controls (49.5 vs. 30 %, respectively, p < 0.001).

• Significant inverse correlation between vitamin D levels and 
thrombotic manifestations (p < 0.05)

• In vitro model of anti-β2GPI-induced endothelial cell activation -
decrease expression of tissue factor following the addition of the 
active form of vitamin D

• No data available regarding VDR polymorphisms and APS.
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Ann Rheum Dis 70(1):145–150Ann N Y Acad Sci 1109:385–400



Rheumatoid Arthritis
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Rheumatoid Arthritis
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Vit D Status
Department of Rheumatology, Yangon Specialty Hospital, 
Data from 2019

51.3

21.3

27.5

RA (N= 80)

Sufficient Insufficient Deficient
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Rheumatoid Arthritis

• Vitamin D deficiency - common - 65 % 

• VDR polymorphism - associated with RA onset and activity

• Inconsistent findings: on relation between Vit D – disease activity, 
incidence, beneficial effect of vit D supplementation on activity 

• Murine models of human arthritis, 1,25-dihydroxycholecalciferol 
inhibits the progression of arthritis

• Nonetheless, treatment of vitamin D deficiency in RA is relevant as 
deficiency is common in this group of relatively older patients
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Arthritis Rheum 63(7):1763–1769

Autoimmun Rev 10(3):155–162



Systemic Sclerosis
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Systemic Sclerosis
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Vit D Status
Department of Rheumatology, Yangon Specialty Hospital, 
Data from 2019

25.5

36.7

37.8

Systemic Sclerosis (N= 98)

Sufficient Insufficient Deficient
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Systemic Sclerosis

• Reduced vitamin D production in the skin due to fibrosis and thickening 
and insufficient intake because of gut involvement and malabsorption

• Vitamin D deficiency - reported in several studies 

• Correlation between vitamin D deficiency and skin thickening (measured by 
Rodnan’s Score), severity of joint pain, immunological status, longer 
disease duration, lower DCLO, higher pulmonary arterial pressure, and 
higher inflammatory markers

• Vitamin D supplementation - recommended

• The beneficial effects of higher doses of vitamin D -require further studies
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Sjogern's Syndrome
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Sjogern's Syndrome

• Vitamin D level in SS -similar to healthy subject

• Association with certain systemic manifestations of disease is 
uncertain

• lower levels of vitamin D correlated with the presence of peripheral 
neuropathy and lymphoma
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Rheumatol (Oxford) 49(2):211–217

J Autoimmun 39(3):234–239



Undifferentiated Connective Tissue Disease
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Undifferentiated Connective Tissue Disease

• An early stage of all systemic autoimmune diseases

• Eventually 30-40 % - evolve - defined autoimmune disease - SLE, RA, 
mixed connective tissue disease (MCTD), Systemic Sclerosis

• Who progress into a full blown defined connective tissue disease have 
lower vitamin D levels than those who remain in the undifferentiated 
connective tissue disease stage 
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Mixed Connective Tissue Disease

• A high prevalence of vitamin D insufficiency 

• Low vitamin D levels - inversely related to the rise of inflammatory 
cytokines 
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Inflammatory Myopathies

• Polymyositis, Dermatomyositis, Inclusion Body Myositis, Statin 
induced myositis 

• Vitamin D level comparable to healthy subjects

• no association between clinical manifestations of disease and vitamin 
D levels
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Organ-Specific Autoimmune Diseases

• Multiple Sclerosis

• Autoimmune Thyroid Disease

• Celiac Disease

• Type I Diabetes Mellitus

• Crohn's Disease

• Primary Biliary Cirrhosis

• Autoimmune Skin Diseases
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• Vitamin D deficiency is 
common in such conditions.

• Beneficial effects of vitamin D 
supplementation in some 
conditions 

• Uncertain clinical benefit in 
some.
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Autoimmune disease Lower vitamin D levels 
vs. healthy subjects

Correlation with clinical 
manifestations or disease activity

Vitamin D receptors (VDR) 
polymorphism

Systemic lupus erythematosus + + +

Antiphospholipids syndrome + + Not reported

Rheumatoid arthritis + + +

Systemic sclerosis + + Not reported

Sjogren disease Normal levels + Not reported

Undifferentiated connective tissue 
disease

+ +/− Not reported

Mixed connective tissue disease + Not reported Not reported

Inflammatory myopathies Normal levels − Not reported

Multiple sclerosis + + +

Autoimmune thyroid disease + + +

Celiac Normal levels − Not reported

Diabetes mellitus + + +

Crohn's disease + + +

Primary biliary cirrhosis + + +

Autoimmune skin diseases + Not reported Not reported

Alopecia areata + Not reported +
Rev Allergy Immunol. 2013 Oct;45(2):256-66
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Trial T cells B cells Innate immune 
cells (dendritic 
cell, NK) 

Cytokines and 
antibodies in 
serum or plasma CD 4 CD 8

Terrier et 
al. 2012

(N=20)

No change in 
total % or #

No change in 
total% or #.

Decrease in % 
and # after 
2 months, but 
after 6 months 
only in %

No change in % 
or # of NK cells

Anti-dsDNA 
decreased

Abou-Raya et al. 
2013

(N=267) 

Decrease in IL-
1β, IL-6, IL-18, 
and TNFα
Decrease in anti-
dsDNA, anti-Sm, 
and C4, but not 
anticardiolipin
IgG or IgM

Some trials on Vitamin D supplementation for SLE



Some trials on Vitamin D supplementation for SLE
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Trial T cells B cells Innate immune 
cells (dendritic 
cell, NK) 

Cytokines and 
antibodies in 
serum or plasma CD 4 CD 8

Piantoni et 
al.2015, 
(N= 34)

Upon Std Regime
increase in % and 
# of iTreg but not 
tTreg. 
In Intensive
Regime increased 
% iTreg and % 
tTreg, but not #.

Increase in % but 
not # of CD8+ in 
SR and IR.

No difference in 
anti-dsDNA 
between SR and 
IR



Some trials on Vitamin D supplementation for SLE
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Trial Number Main finding 

Abou-Raya et 
al.2013

247 Decrease in disease activity (SLEDAI) and 
ESR

Lima et al. 2016 40 Decrease in SLEDAI, trend to decrease in 
ECLAM and decrease of fatigue related to 
social life

Aranow et 
al. 2015

356 No difference in IFN signature (based on 
three genes) or disease activity



Some trials on vitamin D supplementation for 
RA
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Trial Numb
er 

Main finding 

Salesi and 
Farajzadegan 2012

50 Modest, non-significant, improvement in tender joint 
count, swollen joint count, ESR, and VAS

Dehghan et al. 
2014

40 Non-significant decrease in relapse rate

Hansen et al. 2014 22 No effects on DAS28, HAQ, or physician global 
assessment of RA
Non-significant increase in pain
Increased patient assessment of global health and 
patient global assessment of RA



On the other side 
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Follow up Vasculitis patient 
On Vitamin D 10,000 IU / day 
for almost a year 

ng/ml x 2.5 = nmol/L



Supplements – popular nowadays  
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My patient’s basket for supplements 



Social media influence on supplements  
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Public Awareness of Vitamin D Increased with 
COVID -19 Pandemic
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The need for public education on Vitamin D 
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Summary

• Vitamin D deficiency is common among autoimmune conditions due 
to multiple factors

• Risks of autoimmune (and cardiovascular, cancer, infectious) diseases 
are higher when vitamin D levels are low

• The presence of Vitamin D Receptor (VDR) polymorphisms may 
further support such plausible pathogenic link

• Current available data hold many inconsistencies 

• Reverse causation is also likely as low vitamin D level may be the 
consequence, not the cause
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• No convincing randomized trial data that vitamin D supplements can 
decrease the risk or severity or prognosis of such conditions 

• However, Vitamin D supplementation - recommended in autoimmune 
diseases

• Prevention of steroid induced osteoporosis in all patients on regular 
long term treatment 

• Although vitamin D toxicity is rare owing to a large therapeutic range, 
its widespread availability in various over-the-counter formulations 
may pose a substantial risk to uninformed patients/ public 
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Summary



Thank you!
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