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ABSTRACT 

  In recent years, research on the role of vitamin D in skin diseases has grown, revealing its dose-
dependent effects on cell function and its immunomodulatory, antioxidative, and cytoprotective 
properties. These findings have expanded their use in dermatology. However, the rising incidence of 
deficiency, linked to reduced sun exposure from indoor lifestyles and cultural practices, underscores the 
need for further investigation and therapeutic strategies. To review key insights on the systemic use of 
vitamin D in common immunomodulatory skin diseases, beyond its well-established topical 
applications. The electronic research of the literature included three databases: MEDLINE, Cochrane, 
and Google Scholar, as well as other available literature sources. Decreased serum vitamin D levels are 
observed in psoriasis, vitiligo, and alopecia areata. Systemic vitamin D therapy has shown clinical 
improvement in psoriasis, vitiligo, and atopic dermatitis, with limited but promising evidence in alopecia 
areata. It may play a role in managing acne vulgaris, though long-term data remain insufficient. The 
effects of systemic vitamin D analogs in the clinical treatment of many skin diseases are promising, but 
further clinical studies are needed. 

INTRODUCTION 

  Vitamin D is a fat-soluble vitamin that plays an important role in several physiological functions. Previtamin 
D3, produced in the skin and combined with UV, undergoes a rearrangement to one of the primary forms, 
which can be used - D3 (cholecalciferol). Ergocalciferol, i.e., vitamin D2, is another inactive form that is taken 
in with food, nutritional supplements, and medicines (1). Interestingly, these controlled processes prevent 
vitamin D intoxication due to the existing negative feedback loop (2). Numerous laboratory studies have 
demonstrated the dose-dependent molecular effects of this vitamin and its analogs on cell proliferation, 
differentiation, and apoptosis, where vitamin D promotes the differentiation and inhibits proliferation of the 
most prominent cells of epidermis, keratinocytes (3). Recent studies have highlighted its immunomodulatory 
effects, including the suppression of in vitro immunoglobulin IgE function, modulation of CD4+/CD8+ T-
cells, and enhancement of IL-10 activity (4). Moreover, it has been noted for its antioxidative and 
cytoprotective effects (5). Recent scientific advances have expanded our understanding of its role beyond bone 
health, highlighting its significance in both nutrition and disease. Observational studies point to the broad, 
pleiotropic effects of maintaining optimal vitamin D levels, including benefits for immune function, reduced 
risk of type 2 diabetes, and potential improvements in cardiovascular outcomes and mortality. Findings from 
large-scale trials further support these extraskeletal roles. These advances in knowledge reinforce its 
classification as a modern hormone (6). Despite various sources contributing to vitamin D intake, including 
diet and UV radiation exposure, modern indoor lifestyles and cultural practices that limit sun exposure have 
led to widespread vitamin D deficiency, not only among the elderly, but increasingly across all age groups. 
This trend has become both a dermatological and broader public health concern, particularly in light of the 
rising prevalence of autoimmune diseases. Specifically, 40% of Europeans are affected by hypovitaminosis of 
vitamin D (7). The commonly acknowledged ranges for serum vitamin D levels are shown in Table I. 
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Table I. The commonly acknowledged ranges for serum vitamin D levels. 

Vitamin D status 25(OH)D serum concetration 

Deficiency < 20ng/mL (50 nmol/L) 

Insufficiency 20-29,9 ng/mL (50-74,9 nmol/L)

Normal 30-100 ng/mL (75-250 nmol/L)

  We provide an overview of the pivotal information about the effect of systemic treatment with vitamin D, 
along with other therapies in patients with skin diseases (Table II). The electronic research of the literature 
included three databases: MEDLINE, Cochrane, and Google Scholar, along with other available literature 
data. This review encompasses a thorough examination of literature from 1986 to 2024, which included 
randomized controlled trials (RCTs), cohort studies, case-control studies, as well as previous systematic and 
narrative literature reviews and meta-analyses. Studies describing the impact of oral intake of vitamin D on 
each of the listed diseases individually, as well as studies describing the impact on the listed diseases 
collectively, were searched. Papers emphasizing topical vitamin D therapy were excluded.  

Table II. Correlation between efficacy of using per-oral vitamin D in specific dermatological diagnoses, 
Levels of Evidence, and Grading of Recommendation. 

Diagnosis Vitamin D oral supplementation 

Psoriasis Grade B recommendation with IIa level of 
evidence 

Vitiligo Grade B recommendation with IIa level of 
evidence 

Alopecia Areata Grade B recommendation with IIb level of 
evidence 

Atopic Dermatitis Grade B recommendation with IIa level of 
evidence 

Acne Vulgaris Grade B recommendation with IIb level of 
evidence 

Note: Adapted from Navarro-Triviño FJ, Arias-Santiago S, Gilaberte-Calzada Y. Vitamin D and the Skin: A Review for 
Dermatologists. Actas Dermo-Sifiliográficas Engl Ed. 2019 May;110(4):262–72. 

Vitamin D and Psoriasis 
  In the 1980s, Morimoto and Kumahara reported significant improvement in psoriatic lesions in a patient 
treated orally with 25(OH)D for osteoporosis. In a subsequent study, 80% of 17 patients with psoriasis who 
received 40 IU of oral 25(OH)D daily for up to 6 months showed clinically significant improvement (8). Since 
then, various studies have reported that numerous vitamin D analogues are effective and safe for the topical 
treatment of psoriasis; however, the safety of oral administration remains questionable. In a 1996 long-term 
study, it was found that 88.0% of psoriasis patients with vitamin D deficiency noticed an improvement in their 
condition with oral calcitriol treatment at a dosage of 2-4 mcg per night for 36 months. Although serum 
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calcium levels and 24-hour urinary calcium excretion increased, they remained within normal ranges (9). 
Barrea et al. proposed that oral vitamin D intake of up to 10,000 IU daily showed no harmful effects. This 
dosage aligns with maximum cutaneous vitamin D production, and no cases of vitamin D intoxication solely 
from skin synthesis have been reported (10). Finamor et al. demonstrated a significant improvement in 
psoriasis severity, as indicated by a lower PASI score in patients receiving a dose of 35,000 IU of 
cholecalciferol for 6 months, accompanied by a notable increase in their serum vitamin D levels (11). Mahtani 
and Nair treated 6 psoriasis cases with daily oral Vitamin D3, ranging from 30,000 IU to 60,000 IU for 2 to 6 
months, followed by a lower maintenance dose. All patients achieved complete disease control, as indicated 
by PASI and VAS scores (12). In another study, it was shown that a vitamin D3 dose higher than 40,000 IU 
was associated with hypercalcemia toxicity. Most studies reported no side effects within a narrow dose range 
of 0.25 to 2 mcg/day (13,14). 

Vitamin D and Vitiligo 
  Akpolat et al. discovered that individuals with vitiligo consistently experienced lower levels of vitamin D in 
their serum, regardless of the season or the clinical type of vitiligo (15). A few years ago, meta-analysis showed 
that the VDR Apal polymorphism increased susceptibility to vitiligo, and their results led to a positive 
correlation between low serum vitamin D concentration and vitiligo incidence (16). Another study found no 
decrease in serum vitamin D levels in children with vitiligo (p > 0.05). However, they demonstrated that 
combining oral vitamin D with topical tacrolimus is more effective for achieving repigmentation compared to 
using topical tacrolimus alone. A dose of 1500 IU/day vitamin D was given if the serum vitamin D levels were 
less than 20 ng/ml, and 3000 IU/day was given if the serum vitamin D levels were less than 10 ng/ml for six 
months. Lesion size decreased after the end of the treatment in patients who received combination treatment 
(p < 0.001) (17). One pilot study assessed the efficacy and safety of prolonged high-dose vitamin D3 treatment 
of patients with psoriasis and vitiligo. Sixteen vitiligo patients with low baseline vitamin D levels (≤ 30 ng/mL) 
received daily vitamin D3 (35,000 IU) for six months alongside a low-calcium diet. Post-treatment, 25(OH)D3 
levels significantly increased, and PTH levels decreased. In fourteen patients, 25-75% repigmentation has been 
observed. This suggests potential consideration for high-dose vitamin D3 therapy in vitiligo patients (11). 

Vitamin D and Alopecia Areata 
  Alopecia areata (AA) is a T-cell–mediated autoimmune disease linked to other autoimmune conditions. The 
hair follicle is normally an immune-privileged site. Still, in AA, this privilege is compromised due to increased 
MHC I/II expression, reduced immunosuppressive signals, and elevated adhesion molecules, such as ICAM-
2 and ELAM-1, leading to perifollicular inflammation and hair miniaturization. It has been demonstrated that 
Vitamin D receptors (VDRs) are strongly expressed in hair follicles, and a lack of VDRs reduces epidermal 
differentiation and growth of hair follicles (18).  
  A meta-analysis conducted before May 15, 2017, found that patients with alopecia areata (AA) had a higher 
prevalence of 25-hydroxyvitamin D deficiency compared to the control group. This suggests an autoimmunity 
role for vitamin D in the organism mediated by the immune system (19). Bakry et al. also found that alopecia 
totalis/universalis had significantly lower vitamin D levels compared to patchy AA (P < 0.001) and ophiasis 
(P = 0.04). Severe AA demonstrated significantly lower vitamin D levels compared to mild (P = 0.002) and 
moderate disease (P = 0.03) (20).  
  Although topical administration of vitamin D in AA is widespread, data on oral administration are missing. 
Papadimitriou et al. reported three pediatric cases using calcitriol and paricalcitol for the treatment of alopecia 
areata (AA). Hair regrowth was observed in all cases, though one patient experienced hypercalcemia, which 
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resolved by switching to paricalcitol. Results suggest a vitamin D immunomodulatory role in AA, highlighting 
potential for more effective, less calcemic calcitriol analogs in future therapies (21). 

Vitamin D and Atopic Dermatitis 

  It has been identified that vitamin D analogues suppress in vitro immunoglobulin E (IgE) production and 
IgE-mediated cutaneous reactions as well (22). Samochoki et al. (2013) studied the effect of vitamin D 
supplementation on atopic dermatitis (AD). While serum vitamin D levels were similar between AD patients 
and controls, lower vitamin D levels were associated with more frequent bacterial skin infections in AD 
patients. After supplementation, the SCORAD index significantly decreased (P < 0.05) (23). A systematic 
review and meta-analysis by MJ Kim et al. in 2016 summarized all the evidence discovered so far about the 
function of vitamin D in atopic dermatitis. Compared to healthy controls, patients with AD had lower levels 
of the researched vitamin, particularly in the subgroup of pediatric population. Oral vitamin D supplementation 
has been associated with reductions in both SCORAD and Eczema Area and Severity Index (EASI) score in 
pediatric patients, so they believe that vitamin D supplementation should be considered as an adjuvant 
treatment in AD patients with moderate deficiency (levels below 20 ng/mL) (24). Regardless of the above 
results, several authors have obtained opposing results. For instance, it was observed that a positive correlation 
exists between vitamin D supplementation during infancy and a higher risk of developing eczema in preschool 
age. Another study demonstrated that patients with low vitamin D (<10 ng/mL) or with very high vitamin D 
serum levels (>54 ng/mL) had significantly higher IgE levels than healthy individuals with normal vitamin D 
serum levels (40–50 ng/mL). Correction of serum concentrations of vitamin D reduced IgE levels significantly. 
The findings suggest that there may be a threshold effect, where both very low and very high vitamin D levels 
are associated with increased IgE concentrations, indicating a potential U-shaped relationship. This means that 
either a deficiency or excess of vitamin D might contribute to elevated IgE, but other factors could also 
influence these results (25). A 2020 study assessed the impact of vitamin D supplementation on the response 
to standard treatment in pediatric patients with severe atopic dermatitis (AD). Patients receiving 1600 IU/day 
of vitamin D3, along with topical hydrocortisone, showed significantly higher vitamin D levels (P < 0.001) 
and a marked reduction in EASI scores (P = 0.035) compared to the placebo group. Vitamin D also reduced 
Staphylococcus aureus colonization and improved clinical outcomes in children with moderate eczema (26). 

Vitamin D and Acne Vulgaris 
  Oral vitamin D may help improve acne through several proposed mechanisms, like reducing inflammation 
by downregulating pro-inflammatory cytokines such as IL-6 and IL-8, by decreasing Toll-like receptor 
expression, and inhibiting the proliferation of Propionibacterium acnes in vitro (27).  
  In 2016, Lim et al. studied vitamin D levels in 80 acne patients and 80 healthy controls, finding a higher 
prevalence of deficiency in acne patients (48.8%) compared to controls (22.5%, P=0.019). Patients with 
deficiency were treated with either vitamin D3 (1000 IU/day) or a placebo for 2 months. Vitamin D 
supplementation significantly increased 25(OH)D₃ levels (P < 0.001) and improved acne, with inflammatory 
lesions decreasing by 34.6% in the treatment group compared to 5.8% in the placebo group (P < 0.05) (28). 
Alhetheli et al. reported that lower values of serum vitamin D are more frequent in patients with acne, with P-
value = 0.003; however, there was no significant association between the serum level of 25-hydroxyvitamin 
D [25 (OH) D] and the severity of acne vulgaris (29). Mohamed et al. studied the effect of alfacalcidol in 100 
acne patients, who were randomized to receive either 0.25µg daily or a placebo for three months, with 100 
healthy controls. Acne patients had significantly lower 25-hydroxyvitamin D levels, which were inversely 
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correlated with the severity of their acne. After alfacalcidol treatment, the study group showed significantly 
higher vitamin D levels (P < 0.05) and a notable reduction in IL-6 and TNFα levels (P < 0.05), suggesting an 
anti-inflammatory effect of vitamin D (30).  
  Although evidence is still lacking, it is important to note that vitamin D supplementation is being 
encouraged in conjunction with standard acne treatments, such as retinoids, benzoyl peroxide, or antibiotics. 

Beyond the Threshold: Rethinking Vitamin D Safety 
  Determining a definitive serum 25(OH)D concentration at which vitamin D toxicity reliably occurs remains 
challenging, as some individuals tolerate levels above 80 ng/mL (200 nmol/L) without developing 
hypercalcemia or hypercalciuria (30). In the context of psoriasis, the efficacy of high-dose systemic vitamin 
D therapy remains uncertain, with no clear evidence supporting its benefit at the upper dosing ranges; however, 
most studies have not reported significant adverse effects (13). Generally, vitamin D-induced hypercalcemia 
is rare and typically arises only with the ingestion of extremely high doses, often several hundred times the 
recommended intake. When present, diagnosis relies on detecting hypercalcemia in conjunction with elevated 
vitamin D metabolites and suppressed parathyroid hormone (PTH) levels, performing a set of biochemical 
tests sufficient to establish the condition (31). Given the variability in individual response and the limited data 
on long-term safety and therapeutic value in dermatological conditions, larger, well-controlled clinical trials 
are essential to determine optimal dosing strategies, efficacy, and potential adverse effects of vitamin D 
supplementation in this patient population. 

Limitations of Review - Room for Improvement 
  Despite promising findings, several limitations make it difficult to apply current evidence in dermatology 
widely. A major challenge here lies in the heterogeneity of existing studies, which vary significantly in design, 
ranging from randomized controlled trials (RCTs) to observational studies and case series. Also, dosing 
regimens, supplementation forms, and patient populations, including differences between adults and children, 
limit the comparability of outcomes. Furthermore, publication bias remains a concern, with a tendency for 
studies reporting positive results to be published more readily than those with neutral or negative findings. 
Looking ahead, there is a critical need for large-scale, high-quality randomized controlled trials (RCTs) to 
establish standardized dosing protocols and to evaluate the long-term efficacy and safety of vitamin D 
supplementation, particularly in the aforementioned conditions, where the incidence is increasing rapidly. To 
make it more useful in practice, it's important to create clear, evidence-based guidelines. 

CONCLUSION 

  Integrating vitamin D into the treatment of various skin conditions can enhance symptom management, 
support immune function, and promote overall skin health. A well-established relationship exists between 
serum vitamin D levels and skin diseases, indicating that deficiency is associated with the severity of 
conditions such as psoriasis, vitiligo, alopecia areata, atopic dermatitis, and acne vulgaris. This issue may 
become more prevalent in the future, as individuals with limited sun exposure, due to indoor work 
environments, home offices, or urban living, are at an increased risk of deficiency. Modern lifestyles, 
characterized by reduced sun exposure, particularly in regions with limited winter sunlight, have further 
exacerbated this trend. Ongoing research is essential to develop clear and evidence-based guidelines for 
vitamin D supplementation in dermatological practice. 
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