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Background: The inflammatory process in acne vulgaris (AV) is characterized by the upregulation of specific pro-inflammatory 
cytokines, including interleukin (IL)-1β, IL-6, and IL-8, within sebocytes and keratinocytes. Sebocytes have been identified as target 
cells for bioactive vitamin D. Experimental studies on animal models have demonstrated the potent comedolytic effects of topical 
vitamin D. However, further research is required to specifically evaluate the impact of vitamin D on inflammatory lesions in acne 
vulgaris (AV).
Objective: To evaluate the effectiveness of topical vitamin D in treating acne vulgaris (AV) lesions by investigating its anti- 
inflammatory effects on pro-inflammatory cytokine modulation, specifically assessing the correlation between IL-1β levels in acne 
lesions and the reduction in AV severity.
Materials and Methods: This study is a double-blind, randomized, placebo-controlled clinical trial with a 2-arm design over an 
8-week intervention period. Participants were randomly assigned to either the topical vitamin D group (cholecalciferol 50 mcg) or the 
topical placebo group, with each group comprising 32 subjects. All participants received concomitant treatment with topical adapalene 
0.1%. Cytokine levels within acne lesions were assessed using Luminex Polystyrene Screening Assays to detect and quantify IL-1β 
levels. The effectiveness of the treatment was evaluated by monitoring the reduction in the number of inflammatory lesions, while the 
safety of topical vitamin D was assessed by documenting and analyzing any reported side effects.
Results: The study found a significant correlation between the reduction in IL-1β levels within acne lesions and the decrease in 
moderate and severe inflammatory lesions in acne vulgaris (p = 0.028). The topical application of vitamin D led to a significant 
reduction in inflammatory AV lesions (p = 0.045). No significant topical side effects were observed in either the vitamin D or placebo 
groups.
Conclusion: This study demonstrates that the topical administration of vitamin D in acne vulgaris (AV) lesions is effective in 
reducing pro-inflammatory cytokine levels within acne lesions and in decreasing the severity of AV.
Trial Registration: NCT05758259. September 5, 2022.
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Introduction
Acne vulgaris (AV) is an inflammatory disorder affecting the pilosebaceous gland unit. The etiology of AV is multi
factorial, involving an increased rate of sebum production, endocrinological influences such as androgens, abnormal 
keratinization of the follicular infundibulum, proliferation of Cutibacterium acnes, and subsequent inflammatory 
responses.1,2 The inflammatory process plays a critical role in the pathogenesis of acne vulgaris (AV).2 Locally activated 
infiltrating cells release cytokines, including interleukin 1β (IL-1β), IL-6, IL-8, IL-12, and tumor necrosis factor α (TNF- 
α), from macrophages, keratinocytes, and sebocytes. Among the proinflammatory mediators, IL-1β has been detected in 
various active forms within acne lesions. IL-1β is a cytokine that plays a crucial role in regulating the inflammatory 
response and serves as an initial mediator released during both acute and chronic inflammation.3,4 Kistowska et al5 states 
that the production of IL-1β by C. acnes-exposed monocytic cells requires activation of the NOD-like receptor protein 3 
(NLRP3) inflammasome, triggered by a wide variety of signals, including danger-associated molecular patterns 
(DAMPs), pathogen-associated molecular patterns (PAMPs), and bacterial toxins. This suggests that IL-1β could be 
a promising therapeutic target in the treatment of AV.6,7

Vitamin D regulates various skin functions, including keratinocyte proliferation, differentiation, apoptosis, and 
immunoregulation. Additionally, it possesses antioxidant and anti-comedogenic properties, contributing to its potential 
therapeutic benefits in skin conditions.8 Some studies have linked various cytokines to AV.9 Research by Lee et al10 

reported that vitamin D reduces inflammatory biomarkers, including IL-6, IL-8, and metaloproteinase matriks-9 (MMP- 
9), in cultured sebocyte cells. A study by Agak et al11 reported that all-trans retinoic acid (ATRA) and 1.25D3 can inhibit 
toll-like receptor 2 (TLR2) expression in monocytes by negatively regulating the transcription factors IL-17, retinoic acid 
receptor alpha (RARα), and retinoic acid receptor-related orphan receptor gamma (RORc). This suggests that sebocytes, 
identified as target cells for bioactive vitamin D and its analogues, may serve as effective targets in the treatment of acne 
vulgaris (AV).12 Topical vitamin D has demonstrated strong comedolytic effects in experimental animal studies; however, 
no research findings have been reported to date regarding its effects in patients with acne vulgaris (AV).

This study aimed to evaluate the effectiveness of topical vitamin D administration in treating acne vulgaris (AV) 
lesions by examining its anti-inflammatory effects on pro-inflammatory cytokine changes. Specifically, it assessed the 
correlation between the reduction in IL-1β cytokine levels within acne lesions and the decrease in AV severity following 
topical vitamin D administration.

Materials and Methods
Research Design
This study employed a double-blind, randomized clinical trial with a two-arm design to evaluate the reduction in 
inflammatory lesions in acne vulgaris (AV) following an 8-week intervention with topical vitamin D. Additionally, an 
observational cohort design was used to assess the correlation between changes in IL-1β levels in acne lesions and the 
reduction in inflammatory AV lesions after subjects received topical vitamin D treatment.

Place and Time of Research
This research was conducted at the Polyclinic of the Cosmetic Dermatology Division, Department of Dermatology and 
Venereology, FKUI/RSUPN dr. Cipto Mangunkusumo, and the Integrated Laboratory of FKUI/RSUPN dr. Cipto 
Mangunkusumo, Jakarta, Indonesia in February-August 2023.

Patients with acne vulgaris were consecutively recruited from the Cosmetic Dermatology Polyclinic of the 
Department of Dermatology and Venereology. All participants provided signed informed consent to participate in the 
study. The inclusion criteria were men and women aged 18–50 years, diagnosed with moderate to severe acne vulgaris, 
who had not used any skincare products, either oral or topical, on the face, and had not undergone treatments outside the 
standard AV therapy. The exclusion criteria for this study included: women who are pregnant or breastfeeding; a history 
of topical antibiotic use in the last two weeks; a history of topical corticosteroid use in the last 2 weeks; a history of 
vitamin D supplement use in the last one month; a history of oral antibiotic use in the last one month; a history of oral 
corticosteroid use in the last 1 month; a history of oral or topical retinoid use in the last 3 months; a history of topical 
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benzoyl peroxide (BPO) use in the last 1 month; the use of hormonal contraceptives in women; a history of drug allergies 
or skin disorders due to side effects of first-line moderate or severe acne vulgaris therapy; and impaired liver or kidney 
function. The patient’s personal medical history, clinical examination, and laboratory analysis of the contents from acne 
lesions were conducted as part of the assessment.

Interventions
The study divided the subjects into two groups: one group received topical vitamin D (Topical cholecalsiferol 50 mcg 
applied twice a day), while the other group received a placebo twice a day. All subjects received topical adapalen 0.1% 
applied every night as a standard treatment for acne. The intervention was conducted over an 8-week period. Subjects 
were randomized using permutation randomization techniques. Neither the researcher, the subjects, the attending 
physician, nor the laboratory staff were aware of the type of therapy administered, ensuring a double-blind study 
design.

Data collection encompassed demographic information, clinical data, and the status of acne vulgaris, which was 
assessed through six facial photo examinations. Additionally, laboratory data, specifically IL-1β levels in the acne 
lesions, were collected. The IL-1β levels were measured using Luminex technology. Data collection of IL-1β levels 
was performed both before and after the 8-week intervention. The number of inflammatory acne vulgaris lesions was 
assessed at baseline (week 0) and subsequently monitored on a weekly basis at weeks 1, 2, 4, 6, and 8. The assessment of 
acne severity was conducted by a dermatologist using Lehmann’s Grading System, which is adapted from the Global 
Alliance, the Indonesian Acne Expert Meeting (IAEM), and the Indonesian Association of Dermatology and Venereology 
Specialists (Perdoski). This system categorizes acne vulgaris into three levels—mild, moderate, and severe—based on the 
type and number of lesions, with a strong emphasis on both inflammatory and non-inflammatory lesions. Mild acne 
vulgaris (AV) is defined as having <20 comedones, <15 inflammatory lesions, or a total lesion count of <30. Moderate 
AV is characterized by 20–100 comedones, 15–50 inflammatory lesions, or a total lesion count of 30–125. Severe AV is 
identified as having >100 comedones, >50 inflammatory lesions, a total lesion count of >125, or >5 nodules.

The analysis was conducted on a per-protocol basis, which involved excluding subjects who dropped out of the study. 
All statistical analyses were performed with a 5% significance threshold.

The research has received ethical approval from the Research Ethics Committee of FKUI/RSCM with number: KET- 
922/UN2. F1/ETIK/PPM.00.02/2022 and has been registered in www.clinicaltrials.gov. with identification: 
NCT05758259. This study adhered to the ethical guidelines outlined in the Declaration of Helsinki.

Research Methods
This study used the content of all acne lesions retrieved from moderate and severe acne vulgaris participants, with the 
following provisions: 1–2 lesions (blackheads, papules, pustules, nodules) / area from at least 3 of 5 different facial areas. 
Acne vulgaris lesions are first cleansed with alcohol for asepsis and, if needed, gently punctured with a 26G needle 
before extraction using a comedone extractor.

Cytokine levels in the extracted acne lesion contents were analyzed at the integrated laboratory of the Faculty of 
Medicine, Universitas Indonesia. Subsequently, cytokine levels in the supernatant were measured using Luminex 
Polystyrene Screening Assays (R&D Systems, catalog code LXSAH) conducted under dim light conditions.

Statistical Analysis
Data processing and analysis were performed using the Statistical Package for Social Sciences (SPSS) Version 21.0. The 
analysis in this study followed a per-protocol approach. Analysis of variance (ANOVA) was used to compare indepen
dent variables across more than two groups with normally distributed numerical dependent variables. The Kruskal–Wallis 
test was applied to compare independent variables across more than two groups with numerical dependent variables that 
had non-normal distributions. Correlation analysis was conducted using the Pearson correlation test for normally 
distributed data and the Spearman correlation test for non-normally distributed data. Statistical significance was 
determined using a p-value ≤ 0.05 with a 95% confidence interval.
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Result
Over the 8-week study period, 3 participants in the topical vitamin D group and 3 in the placebo group did not complete 
the study. Despite these dropouts, clinical outcome analyses were performed on 32 subjects in each group at the end of 
the study. Baseline characteristics were well-balanced across the treatment groups. The sample predominantly consisted 
of female participants (n = 46, 71.8%), with a mean age of 23.5 years (SD 5.5). The majority of patients had completed 
junior high school (n = 49, 76.5%), while a smaller portion had completed senior high school (n = 15, 23.4%). At the 
time of initial diagnosis, most patients were classified as having moderate acne vulgaris (n = 20, 31.2%), while the 
remaining patients had severe acne vulgaris (n = 44, 68.7%) (Table 1).

The proportion of participants with a clinical diagnosis of moderate and severe acne vulgaris at weeks 1, 2, 4, 6, and 8 
is presented in Table 2. Each follow-up visit revealed fluctuations in the number of acne lesions classified as mild, 
moderate, or severe, indicating a trend toward reduced acne severity over time. Notably, none of the participants were 
diagnosed with severe acne vulgaris at the end of the study in either group.

Here is a flowchart following the guidelines of the Consolidated Standards of Reporting Trials (CONSORT) 
(Figure 1).

Over the 8-week treatment period, both the topical vitamin D and topical placebo groups exhibited a reduction in the 
number of moderate and severe acne vulgaris lesions (Figures 2 and 3).

When evaluating the quantity of inflammatory acne vulgaris (AV) lesions, there was a significant difference in the 
reduction of inflammatory lesions between the topical vitamin D treatment group and the control group (p = 0.028) 
(Table 3). Furthermore, topical administration of vitamin D significantly reduced inflammatory AV lesions overall (p = 
0.045) (Table 4).

Figure 4 illustrates the impact of topical vitamin D on IL-1β levels within acne lesions after 8 weeks, revealing 
a significant decrease in both the experimental and control groups. Overall, dermatologic indicators showed a decline 
over time, as observed before and after the 8-week treatment period. Additionally, subjects treated with topical vitamin 
D appeared to exhibit greater improvement compared to those in the control group (Figures 5 and 6).

A total of 14 participants (43.75%) in the topical vitamin D group reported adverse events, which was consistent with 
the topical placebo group, where 14 participants (43.75%) also reported adverse events. No serious adverse events were 
reported. Details of adverse events of particular interest are presented in Table 5.

Discussion
The average age of the 64 subjects in this study was 23.8 ± 5.5 years, with the majority falling within the 18–28 age 
group. The age range of participants is consistent with the findings of Haroon et al,13 who reported that the age of acne 
vulgaris (AV) patients ranged from 14 to 28 years, with an average age of 21.6 ± 3.03 years. Notably, two-thirds of the 

Table 1 Characteristics of the Subject by Socio-Demographics

Characteristics Total (n = 64) Topical Vitamin D Topical Placebo

Age, Mean (SD) 23.8 (5.5) 24.3 (5.9) 25.1 (6.04)

Gender, n (%)
Male 18 9 (50) 9 (50)
Female 46 23 (50) 23 (50)

Education level, n (%)
Junior high school 49 24 (48.97) 25 (51.02)

Senior high school 15 8 (53.33) 7 (46.66)

Early Diagnosis
Severe acne vulgaris 20 10 (50) 10 (50)

Moderate acne vulgaris 44 22 (50) 22 (50)

Notes: All data are N (%) unless otherwise indicated.
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study visits (65.2%) were made by women. This aligns with the Global Burden of Disease study, which found a lower 
prevalence of AV in men (8.96%) compared to women (9.81%).

The initial manifestation of AV is the formation of undetectable microcomedones, which typically appear on the 
forehead as blackheads or clinically visible whiteheads. These lesions can then progress into inflamed papules or red 
pustules.14 AV has the potential to progress into nodules and cysts, which may be further complicated by hypertrophic or 
atrophic scarring.1 Approximately 80–85% of adolescents are affected by AV, a condition that can persist into adulthood. 
While AV is not life-threatening, it can cause significant physical and psychological distress.15

In inflammation stage of acne, there are a series of changes in keratinocytes and sebocytes through expression of the 
Toll like receptor (TLR) induced by colonization C. acnes.16,17 Sebaceous gland hyperplasia with excessive sebum 
production, changes the proliferation and differentiation of follicular keratinocytes, resulting in the formation of black
heads due to increased cell proliferation in the follicular epidermis. The inflammatory response is activated via the NF- 
kB pathway, which is characterized by increased production of specific IL-1β, IL-6, and IL-8 in sebocytes and 
keratinocytes. Formation of NLRP-3 inflammasome result C. acnes is found in sebocytes and triggers production IL-1β.18

The primary principles of AV management are to improve follicular keratinization, decrease sebaceous gland activity, 
reduce C. acnes bacterial populations, and suppress inflammatory processes. AV therapy includes antibiotics, hormonals, 
retinoids, and anti-inflammatory agents, whether used as monotherapy or in combination.19 The Global Alliance 
recommends a first-line treatment for moderate AV that includes a combination of an oral antibiotic and a topical 
retinoid, with or without topical benzoyl peroxide.20 However, improper antibiotic use, such as relying on them as 
monotherapy for more than 12 weeks, inadequate monitoring, and patient non-compliance, has contributed to increased 
antibiotic resistance.21 To address this concern, adjuvant therapies such as acne lesion extraction can be considered, 
a procedure commonly practiced in cosmetic dermatology. Sitohang reported that acne lesion extraction was more 
effective than oral doxycycline.22 Additionally, dermocosmetics have proven to be effective and well-tolerated in acne 
treatment. The combination of nicotinamide, an antibacterial adhesive agent, and zinc-pyrrolidone carboxylic acid has 
significantly reduced non-inflammatory lesions.23–25 The skin microbiome also plays a crucial role in exacerbating 
inflammation, with a higher proportion of Malassezia spp. found in non-inflammatory lesions.26 Nonetheless, emerging 

Table 2 Characteristics of Clinical Diagnosis Based on Visits

Characteristic Total (n = 64) Topical vitamin D (n = 32) Topical Placebo (n = 32)

Visit I (1st Week Follow-up)
Severe acne vulgaris 20 10 (50) 10 (50)

Moderate acne vulgaris 44 22 (50) 22 (50)

Visit II (2nd Week Follow-up)
Severe acne vulgaris 9 4 (44.44) 5 (55.55)
Moderate acne vulgaris 42 24 (57.14) 18 (42.85)

Mild acne vulgaris 13 4 (25.0) 9 (56.2)

Visit III (4th Week Follow-up)
Severe acne vulgaris 6 1 (16.66) 5 (83.33)

Moderate acne vulgaris 40 24 (60) 16 (40)
Mild acne vulgaris 16 7 (43.75) 9 (56.25)

Visit IV (6th Week Follow-up)
Severe acne vulgaris 2 1 (50) 1 (50)

Moderate acne vulgaris 45 24 (53.33) 21 (46.66)

Mild acne vulgaris 17 7 (41.17) 10 (58.82)

Visit V (8th Week Follow-up)
Moderate acne vulgaris 45 22 (48.88) 23 (51.12)
Mild acne vulgaris 19 10 (52.63) 9 (47.36)

Notes: All data are N (%) unless otherwise indicated.
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evidence suggests that vitamin D could be beneficial for the immune system and represents a potential novel treatment 
option.27 Topical retinoids have long been effective in the treatment and prevention of AV.28,29 Retinoids work by 
decreasing the blockage of hair follicles, which in turn reduces the chances of rupture and the formation of inflammatory 
skin lesions. Some side effects were found such as irritation, redness and peeling of the skin, allergic contact dermatitis, 
as well as the development of antibiotic resistance to C. acnes limit the use of topical antibiotics for the long term.30,31

LUMINEX multiplex bead array assays provide quantitative measurement of multiple targets simultaneously 
(requiring ~25-50 μL for multiple samples) and are considered an effective tool in terms of time and price. The main 
difference between ELISA and LUMINIEX is the use of its target capture system and reporting system. LUMINEX 
captures targets from spherical beads present in suspension whereas ELISA relies on flat surfaces in wells to capture 

Assessed for eligibility (n 
= 72)

Randomized (n = 70)

Excluded (n=2)
Not meeting inclusion criteria (n=1)
Declined to participate (n=1)

Analysis Analysed (n = 32) 
Excluded from analysis 
(n=3) – missing data

Analysed (n = 32) 
Excluded from analysis 
(n=3) – missing data

Lost to follow-up (n=0)

Lost to follow-up (n=2)

Lost to follow-up (n=0)Lost to follow-up (n=0)

Lost to follow-up (n=0)

Allocation

Allocated to intervention 
Topical Vit D (n = 35)

Lost to follow-up (n=1)

Allocated to intervention 
topical placebo (n = 35)Follow-up 

Follow-up 
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Figure 1 CONSORT Flow Diagram.
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targets. LUMINEX uses fluorescence as a reporting system while ELISA uses amplification of enzymes that become 
colorimetric substrates. LUMINEX multi-analyte-profiling (xMAP) technology uses digital signals capable of classifying 
colored polystryrene beads in proportions from red to infrared fluorophores. The Luminex immunoassay procedure 
involves diluting a mixture of microparticles, a mixture of biotin, and streptavidin-PE labeled antibodies from the kit. 
Each step in the Luminex immunoassay procedure is performed in dim light to avoid photobleaching. Multiplexing 
technology has emerged as a valuable tool in cytokine detection, allowing for high-speed and accurate analysis through 
hundreds of specially prepared magnetic beads or microspheres. The Luminex kit is specifically designed to detect and 
quantify levels of IL-1β and other cytokines efficiently.
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In vitro studies identifying vitamin D receptors in human sebocytes and evidence of vitamin D’s modulation of lipid 
and cytokine production suggest a potential link between vitamin D and the pathophysiology of acne vulgaris (AV).32 

Previous research demonstrated that a subset of 2-methylene-19-nor-1,25(OH)2D exhibited intense comedolytic activity 
in rhino mouse skin.33 However, further studies are needed to evaluate acne lesion content to provide direct evidence of 
vitamin D’s effects on AV inflammation. To our knowledge, this is the first study in Indonesia to examine the topical 
administration of vitamin D in moderate and severe AV, explicitly assessing the correlation between reduced IL-1β levels 
in acne lesions and the decreased severity of AV.

Our results showed a significant correlation between a decrease in acne content IL-1β and a decrease in the 
number of inflammatory lesions of acne vulgaris in the group receiving topical vitamin D therapy (p = 0.045). These 
results are in line with the study of Thanh et al, which showed almost all samples had mild or moderate IL-1β 
expression in the dermis, epidermis, and around hair follicles, but the cells expressed were different, squamous cells 
and basal cells in the epidermis and most monocytes in the dermis and around hair follicles. C. acnes has been shown 

Table 3 Differences in the Effect of Topical Vitamin D on the Reduction of Moderate and Severe Acne Vulgaris Lesions 
and Inflammatory Lesions for 8th Weeks

Indicators Topical Vitamin D Topical Placebo P value

Number of lesions in 8th weeks (only pustules, papules, nodules, cysts) 1178 1567 0.0280a

Total number of lesions in 8th weeks 1500 1330 0.235,417

Notes: aKruskal Wallis Test.

Table 4 Correlation Between Decreased IL-1β with Decreased Number of Moderate and Severe Acne 
Vulgaris Lesions in Topical Vitamin D Compared to Control Group

Group Decrease in the Number of Total Lesions Decrease in Inflammatory Lesions

Correlation Coefficient (R) P value Correlation Coefficient (R) P value

Topical vitamin D 0.048 0.792 0.356 0.045a

Topical placebo −0.037 0.84 −0.177 0.33

Note: aSpearman Test.
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Figure 4 Comparison of Topical Vitamin D to IL-1β Levels Compared to Control Group for 8 weeks.
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to increase IL-1β secretion and activate inflammasomes in monocytes, macrophages, and sebocytes.32,34 The activa
tion pathway remains poorly understood. However, some experimental evidence suggests that C. acnes peptidoglycan 
may play a role in activating TLR2, which in turn mediates the activation of the peptidoglycan component muramyl 
dipeptide.35 Inflammation involving the NLRP3 complex and the role of NOD2 in C. acnes can also enhance immune 
system activation. Additionally, another study reported the presence of the active form of IL-1β in inflammatory 

Figure 5 Two patients treated with topical vitamin D, improvement of erythema and inflammatory lesions during 8th weeks of treatment. (A, C and E) Before Treatment. 
(B, D and F) After 8th weeks of treatment.

Figure 6 Two patients of control group, worsening of erythema and inflammatory lesions during the 8th weeks of treatment. (A, C and E) Before treatment. (B, D and F) 
After 8th weeks of treatment.
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papules, with macrophages surrounding the sebaceous follicular unit, suggesting that C. acnes stimulates IL-1β 
secretion in acne lesions.6,36 In another study, IL-1β mRNA levels in pustules were 50 times higher than normal skin 
tissue.

Vitamin D is an antioxidant and controls the synthesis of AMP in the skin. The compounds 1.25(OH)2D and 
calcipotriol contribute to immune suppression in the skin by reducing antigen presentation. This effect is achieved 
through direct modulation of Langerhans cells or by influencing cytokine production in keratinocytes.37–39 One study 
suggested calcipotriol mediates tolerance or immunosuppression in the skin through the induction of CD4+, CD25+, 
Tregs that prevent antigen-specific CD8+ T cell proliferation and IFN-γ production.40,41 Our research shows significant 
differences in changes in IL-1β levels within acne lesions between the group that received topical vitamin D and the 
control group.

Topical vitamin D provides localized anti-inflammatory and immunoregulatory characteristics, as it diminishes the 
excessive growth of keratinocytes and aids in restoring normal keratinocyte differentiation.33,42,43 The predominant 
adverse effects encompass dermal irritation, sensation of burning, and pruritus after drug administration.44 These findings 
are consistent with our study with Fisher’s trial in which both the topical vitamin D and placebo groups experienced no 
notable adverse effects, either subjectively (itching, discomfort, heat) or empirically (erythema, dry skin).

Conclusion
The inflammatory response is a key factor in the pathogenesis of acne vulgaris (AV), with the cytokine IL-1β being 
reported as a trigger for initiating inflammatory lesions in AV. This suggests that IL-1β could be a promising therapeutic 
target in AV. Vitamin D regulates cell differentiation, inhibits proliferation, and modulates local immune responses. 
Studies identifying sebocytes as target cells for bioactive vitamin D and its analogues indicate that vitamin D may 
effectively treat AV. While topical vitamin D has demonstrated strong comedolytic effects in experimental animal 
models, there have been no reported clinical trials evaluating its efficacy in AV patients. Both bacterial activity and 
inflammation play crucial roles in acne formation. Antibiotics work by suppressing bacterial activity and exerting anti- 
inflammatory effects. Our study demonstrated that over an 8-week period, topical vitamin D effectively reduced pro- 
inflammatory cytokines and decreased the severity of acne vulgaris in inflammatory lesions. Therefore, using vitamin 
D as a treatment may be considered an adjuvant therapy.

Table 5 Comparison in Side Effects Between Groups with 
Vitamin D and Placebo on Moderate and Severe Acne Vulgaris 
for 8th Weeks

Side Effects Group Total n = 64

Vit D Topical Topical placebo

None 18 (56.25) 18 (56.25) 36

Hot flashes 2 (6.25) 3 (9.38) 5

Redness 2 (6.25) 0 2

Dryness 1 (3.13) 3 (9.38) 4

Pain 7 (21.88) 5 (15.63) 12

Itchy 2 (6.25) 3 (9.38) 5

Total 32 32 64

Note: All data are N (%) unless otherwise indicated.
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Research Limitations
This clinical trial is strengthened by the validity of its double-blind randomization process, which ensured well-balanced 
groups across each intervention. Both researchers and participants were blinded to the interventions received throughout 
the study. The 8-week study duration aligns with the typical treatment period for acne vulgaris. However, the evaluation 
was limited to the effect of topical vitamin D on IL-1β levels and AV severity. Further research is needed to explore the 
combination of oral and topical vitamin D and/or the standalone use of topical vitamin D to better understand its 
mechanism of action in improving acne severity. This could involve assessing changes in other inflammatory cytokines 
or exploring the role of vitamin D receptors (VDR) with a larger sample size. The findings of this study have significant 
implications for treating moderate to severe acne vulgaris.

Data Sharing Statement
The original data presented in the study are included in the article. Further inquiries can be directed to the corresponding author.
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