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The purpose of this literature review was to summarize the knowledge 
about the effects of vitamin D on various autoimmune diseases. Re-
search on the effects of vitamin D on the immune system increasingly 
shows that in cases of deficiency in vitamin D, adequate supplement-
ing doses of this secosteroid, immunomodulatory hormone will enable 
us to prevent the onset or alleviate the symptoms of most autoimmune 
diseases. Conclusion – The importance of vitamin D’s influence on 
the immune system and the consequences of its deficiency will be the 
interest of future research and will finally reveal the importance of this 
vitamin in the pathophysiology of immune events. 

Introduction

Vitamin D (VD) deficiency is a leading cause 
of many adverse health effects in  children. 
It has been associated with a wide spectrum 
of infections and autoimmune diseases in 
the recent scientific literature. This issue has 
gained increased interest among scientists 
who have discovered the important role of 
this hormone in immune regulation. VD acts 
as a balancing regulator of the cell-mediated 
Th1 and humoral Th2 immune response. It 
induces immune tolerance and control im-
mune responses. This secosteroid hormone 
affects limphocyte T function and maturation 
via the vitamin D receptor (VDR). Immune 
cells such lymphocyte T, B, NK, dendritic 
cells express VDR  and are capable of me-
tabolizing VD, which plays an integral role 
in regulating the general immune response. 
Its function is realised by its genomic actions 
on the VDR. Looman's study in children re-
vealed that higher 25(OH)D levels were as-
sociated with higher numbers of T effector 

memory lymphocytes. The author concludes 
that VD enhances celular immunity in chil-
dren (1). High expression of VDR was also 
found in the intestine cells, beta islet cells 
of the pancreas, the nephrons, parathyroid 
gland, bronchi, thymus and the brain (2).

Inducing monocyte proliferation, expres-
sion and production of interleukines (IL-1, 
IL-12), extremely suppresses B-cell differen-
tiation/proliferation and immunoglobulin 
production. VD decreases the production of 
interferon-γ, IL-17, and IL-2 and has strong 
immunomodulatory effect through modula-
tion of helper and regulatory lymphocyte T 
function (3). VD is not only a vitamin but it 
is also a natural secosteroid hormon which is 
essential for the maintenance of the immune 
system. 

Hypovitaminosis D is highly prevalent in 
children worldwide and an increased preva-
lence of deseases connected to imunodefi-
ciency can be expected in this population. 
Inflamation of any type reduces utilization of 
VD while corticosteroids, anticoagulants and 

Vitamin D in Health and Disease



149

antacides reduce its  absorbtion or biologic 
activity. It gets taken up by fat cells so obesity 
reduces VD activity because it can be stored 
in adipose tissue. VD plays an important role 
in the adipogenesis process and inflammation 
status in adipocytes and adipose tissue (4, 5). 
Obese patients with low levels of VD have an 
increased risk of autoimmune diseases.

Hypovitaminosis D is defined as a condi-
tion in which the concentration of  VD in 
serum is lower than 75 nmol/l (30 ng/ml). 
The optimal level for VD is recommended to 
be >75 nmol/L. Insufficiency is present with 
levels between 50 and 75 nmol/L. Levels ≤50 
nmol/L are recognized as deficiency which 
may be strong (30 - 49.9 nmol/L), significant 
(20 – 29.9 nmol/L) or extreme (<20 nmol/L) 
(6). Recent research revealed that VD defi-
ciency is linked to autoimmune diseases, such 
as multiple sclerosis, gastrointestinal autoim-
mune diseases, immune thrombocytopenia, 
systemic lupus erythrematodes (SLE), Hashi-
moto's thyroiditis and rheumatoid arthritis.

The purpose of this literature review was 
to present a short review about the impact of 
VD on autoimmune diseases and its impor-
tance in mastering these devastating condi-
tions.  

Autoimmune Thyroiditis 

Hashimoto's autoimmune thyroiditis (AT) is 
the most common autoimmune disease. We 
know that obesity is associated with lower 
VD circulating levels and VD deficiency 
is significantly associated with AT in over-
weight and obese people (7). Bozkurt and 
colleagues revealed that serum 25OHD levels 
in patients with AT were significantly lower 
than controls, while 25OHD deficiency se-
verity correlated with duration of AT, thyroid 
volume, and anti-TPO and anti-TG levels 
(8). Investigation of VD status in children 
with AT pointed that higher VD deficiency 
rates besides lower VD levels in the Hashi-

moto group together with the inverse correla-
tion between VD and anti-TPO suggest that 
VD deficiency has a role in the autoimmune 
process in this population (9). VD suplemen-
tation may be beneficial for the management 
of AT patients with VD deficiency because 
low serum levels inversely corelate with se-
rum anti-TPO antibodies. In AT patients 
with VD deficiency it was found that after 4 
months suplementation a significant decrease 
(20.3%) of serum anti-TPO levels occured. 
These findings suggest that VD deficiency 
may be related to pathogenesis of AT and 
that its supplementation could contribute to 
the treatment of patients with AT (10).

Multiple Sclerosis

Only 5% of patients experience Multiple 
sclerosis (MS) before the age of 18. The exact 
mechanisms involved in pediatric-onset MS 
pathogenesis have yet to be defined. There is 
strong evidence of the association between 
low VD and increased risk of adult-onset but 
there is a small number of studies examining 
this relationship in pediatric MS. An associa-
tion between childhood obesity and risk of 
pediatric MS has been reported. It remains 
unclear whether the association between in-
creased obesity and MS risk is mediated by 
lack of VD, which can be stored in adipose 
tissue (11). Gianfrancesco MA and coauthors 
reported strong evidence for a causal and in-
dependent association between hypovitamin-
osis D and increased BMI and risk of pediat-
ric-onset MS. Their findings support a role 
of these independent parameters to disease 
susceptibility (12). Immunological findings 
in patients with MS revealed that VD signifi-
cantly influences regulatory lymphocyte T, 
whose role is well known in the pathogenesis 
of SLE. Hypovitaminosis D is one of possible 
risk factors for the onset of MS (13). Protec-
tive effect of VD levels significantly reduced 
the risk of MS (14).

S. Čulić ■ Vitamin D in Children with Immune Diseases



150

Central Eur J Paed 2018;14(2):148-153

Gastrointestinal Autoimmune Diseases

A variety of gastrointestinal autoimmune 
conditions including the inflammatory 
bowel diseases (IBD), Crohn's disease (CD) 
and ulcerative colitis (UC) are known. The 
potential genetic links associated with VD 
metabolism increase the risk of the onset of 
gastrointestinal autoimmune diseases. CD 
is characterized as a gastrointestinal chronic 
immune-mediated inflammatory disorder 
and VD deficiency is common in CD pa-
tients. There is an inverse relationship be-
tween VD status and the onset or progres-
sion of CD (15). Supplementation appears 
to be beneficial in improving clinical symp-
toms reducing inflammation (16). Over 
40% of patients used a VD supplementation 
but the dosages were inadequate to prevent 
deficiency. Appropriate  VD screening and 
supplementation should be recomended in 
preventing exacerbation of CD symptoms 
(17). The meta-analysis research shows that 
IBD is significantly associated with higher 
VD deficiency (64%) when compared with 
controls, while patients with UC had more 
than double the odds of VD deficiency (18).  
Some randomised controlled trials suggest 
that people with IBD may remain in remis-
sion longer when treated with oral VD which 
may modify the immune response in IBD 
(19). VD deficiency is common among pa-
tients with active UC, particularly those re-
quiring corticosteroids. VD deficient patients 
have increased disease activity than patients 
with normal VD levels (20). 

Rheumatoid Arthritis

VD deficiency is also prevalent in patients 
with rheumatoid arthritis (RA). It is im-
portant  to establish a relationship between 
serum VD level and disease activity in RA. 
Some studies revealed that serum VD levels 
were significantly lower in RA patients than 

in healthy controls and that VD deficiency 
had negative correlation with disease activity 
in RA. In high disease activity group VD lev-
els were significantly lower compared to the 
patients with low and moderate disease ac-
tivity (21). Lee and colleagues' meta-analysis 
suggests that the VD level is associated with 
susceptibility to RA and corelates inversely 
with RA activity (22, 23). Positive correla-
tion between 25(OH)D and IL-6 was ob-
served in RA in one Polish population study 
(24). Less is known about the role of VD 
in chronic arthritis in children. Of 38 stud-
ies reporting VD serum concentrations in 
childhood chronic arthritis, 32 (84.2%) re-
ported that a significant number of children 
had suboptimal (<75 nmol/L) status (25). In 
juvenile idiopathic arthritis (JIA) VD values 
are reduced and the patients with more se-
vere disease require higher supplementation 
to maintain normal VD serum levels (26).

Immune Thrombocytopenia

Paediatric immune thrombocytopenia (ITP) 
is characterized by acute onset and 75% of 
children achieve spontaneous remission 
within 6 months. There is the high rate of 
recovery from ITP between 7 to 12 months 
(27). 

Significant differences in serum cytokine 
levels between pediatric patients and healthy 
controls were found and indicate that cyto-
kine disturbances (IL-2, IL-3, TNF-α) might 
be involved in the pathogenesis of newly di-
agnosed ITP (28). Also VDR polymorphisms 
can be involved in pathogenesis of paediatric 
immune thrombocytopenia. Evaluating five 
VDR polymorphisms (Cdx-2, FokI, BsmI, 
ApaI and TaqI) genotyped in 44 children 
with ITP and in 100 healthy controls Yesil 
and colleagues found the association of  the 
Cdx-2 VDR variant and ITP. The three Cdx-
2 genotype groups (GG, GA, and AA) were 
significantly different distributed between 
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ITP patients and controls while the homozy-
gous GG genotype of Cdx-2 was overrepre-
sented in ITP patients. The frequency of the 
A allele of Cdx-2 was significantly different 
between patients and controls and was as-
sociated with a decreased risk of ITP (29).  
Hypovitaminosis D may result  in immune 
abnormalities in the development of chronic 
form of ITP and supplementation of VD 
might reduce chronic disease risk by modu-
lating the immune system (6).  The mecha-
nism by which vitamin D increase platelet 
count in ITP patients is unknown. Its im-
munomodulatory role may enhance different 
immune response in patients with ITP (30).

Systemic Lupus Erythrematodes

Systemic lupus erythematosus (SLE) is a 
multi-system autoimmune disease and VD 
deficiency has been proposed as a trigger of 
disease onset. Immune dysfunction with loss 
of self-tolerance can lead to autoimmunity 
with multiple organ disfunction. Multiple 
studies have shown  that there is a connection 
between SLE and hypovitaminosis D and re-
vealed that the majority of patients with SLE 
have insufficient levels of VD and that there 
is a connection between SLE and VD status. 
Lower 25(OH)D levels were found in 123 
cases with newly diagnosed SLE compared 
with 240 controls (Caucasians), and it was 
statistically significant (31). SLE patients 
have deficits in endothelial functions such as 
dilatation. VD as a nuclear hormone regulates 
vascular endothelial nitric oxide synthase ac-
tivity and expression. Many SLE patients 
have insufficient levels of VD and the effect 
of this hormone on vascular endothelial func-
tion in SLE patients is not known. Kamen 
and Oates designed a study to determine the 
effect of VD levels on endothelial function 
in patients with SLE and VD deficiency. The 
results of this study suggest a potential role 
for VD in SLE-related endothelial dysfunc-

tion (32).  VD actions are extremely impor-
tant not only for the field of immunity but 
also for endothelial functioning. Endothe-
lial diseases are one of the frequent causes of 
mortality nowadays therefore research in this 
area could give us very interesting and usefull 
conclusions. Young and colleagues genotyped 
six single nucleotide polymorphisms (SNPs) 
in four VD genes involved in VD transport 
(GC (rs7041), CYP27B1 (rs10877012), CY-
P24A1 (rs4809959), and VDR (rs1544410, 
rs11568820, and rs7975232)) in individuals 
who transitioned to SLE and were VD defi-
cient. They found that individuals with VD 
deficiency and CYP24A1 may have increased 
risk of transitioning to SLE. This discovery 
may help identify patients at increased risk of 
transitioning to SLE (33). Genetic polymor-
phism in combination with VD deficiency 
is important and VD supplementation may 
decrease the risk of transitioning to autoim-
mune disease.

Conclusion

Vitamin D is an immunomodulating 
secosteroid hormone which has the potential 
to be effective in preventing and treating au-
toimmune diseases. VD supplementation is 
a promising strategy for decreasing the inci-
dence and symptoms of variuos autoimmune 
disease. Immune modulating effect and the 
action of VD on the immune system today 
is a topic of ample research. Unfortunately, 
medicine has not solved many dilemas re-
lated to the immune system diseases that are 
a leading cause of morbidity in the world. 
There is hope that  future research will show 
how important it is to compensate for the 
lack of VD with the aim to prevent immune 
disease, its reactivation and deterioration. 
It is important to emphasize that the VDR 
polymorphism study will link genetic defects 
with the occurrence of autoimmune disease.
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