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1. Introduction
Acne vulgaris (AV), a common and distressing skin 
condition, predominantly affects adolescents [1]. 
Its pathogenesis is multifaceted, involving factors 
such as sebaceous hypersecretion, Cutibacterium 
acnes colonization, and intricate inflammatory and 
immunological responses [2]. Among these, androgen 
stimulation, insulin-like growth factor 1 (IGF-1), and 
vitamin D contribute to sebaceous gland activity, fostering 
a lipid-rich, anaerobic environment conducive to C. acnes 
growth [3]. Toll-like receptors and inflammation further 
contribute to follicular hyperkeratinization [4].

 Vitamin D, pivotal for bone  health and  immune function, 
also impacts skin physiology and is synthesized through 
sunlight exposure [5]. Acting as an immunomodulator via 
vitamin D receptors (VDRs), it affects various immune cells, 
including dendritic cells, influencing immune responses 
[6]. Moreover, vitamin D regulates Th17 cell-mediated 
production of proinflammatory cytokines and sebocyte 

functions, suggesting a role in acne pathogenesis [7–9].
While vitamin D has known roles in health conditions 

including osteoporosis and cardiovascular disorders, its 
specific role in inflammatory skin disorders such as acne, 
attributed to its immunomodulatory effects and effects on 
the growth and differentiation of keratinocytes, is still the 
subject of ongoing research [9].

AV can be treated with diverse methods, including 
systemic therapies like isotretinoin (ISO), a synthetic 
retinoid derivative of vitamin A [10]. ISO is highly effective, 
reducing acne lesions through various mechanisms [11]. 
However, it poses potential adverse effects, including 
hepatitis, teratogenicity, skin dryness, psychological 
concerns, and cerebral ischemia [11].

Furthermore, the use of ISO has raised questions 
regarding its impact on vitamin D levels, as it can form 
heterodimers with VDRs and potentially affect vitamin 
D metabolism. Previous studies have yielded conflicting 
results regarding the effects of ISO on vitamin D levels in 
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acne patients. Consequently, this study aims to investigate 
the influence of ISO treatment on serum vitamin D levels 
in individuals with severe AV, shedding light on its clinical 
implications.

2. Materials and methods
2.1. Study design
This prospective observational study was conducted at a 
dermatology outpatient clinic during the summer months.
2.2. Participants
One hundred participants were recruited based on the 
following detailed inclusion and exclusion criteria:

Inclusion criteria:
1. Participants were required to have a clinical 

diagnosis of severe AV as determined by the 
Global Acne Grading System (GAGS).

2. Participants were aged between 18 and 30 years.
3. Participants had skin types IV (moderate brown) 

and V (dark brown) according to the Fitzpatrick 
scale.

4. Both male and unmarried female participants 
were considered.

5. Written informed consent was obtained from all 
eligible participants.

Exclusion criteria:
1. Individuals with a history of liver or kidney 

disease, which might affect vitamin D metabolism, 
were excluded.

2. Participants taking vitamin D supplements or 
medications known to influence vitamin D levels 
were excluded.

3. Individuals on medications with known effects 
on vitamin D metabolism or absorption were not 
included.

4. Pregnant or breastfeeding individuals were 
excluded due to potential safety concerns related 
to IOS treatment.

5. Participants with severe dermatological conditions 
other than AV, which could confound the study 
results, were not included.

6. Individuals unable or unwilling to adhere to the 
study protocol or follow-up visits were excluded.

7. Participants were instructed to apply sunscreen 
with appropriate sun protection factors before 
sun exposure. Those who did not comply with 
this instruction were excluded to minimize the 
influence of UVB exposure on vitamin D synthesis.

2.3. Intervention
The treatment protocol for all participants consisted of 
taking 0.75 mg/kg IOS daily for a period of 4 months. 
Before sun exposure, all participants were directed to 

apply sunscreens with appropriate sun protection factors. 
The patients were closely monitored during treatment for 
any harmful effects.
2.4. Data collection
The researchers collected data by measuring the levels 
of 25-hydroxy (OH) vitamin D in blood serum at three 
time points: before starting treatment, during treatment, 
and after treatment. Samples were collected in the same 
season to minimize the impact of seasonal variations. 
Blood samples were collected via venipuncture and stored 
at a temperature of –80 °C until they were ready to be 
analyzed. Serum levels of 25 OH vitamin D were measured 
using an ELISA kit.
2.5. Sample size determination
The researchers used G*Power software version 3.1.9.4 
to determine the minimum sample size required for the 
study. The estimate was based on previous studies and 
indicated that 80 patients would need to be included 
to detect a significant difference in serum vitamin D 
levels, with power of 0.80 and a significance level of 
0.05. Consequently, 100 patients were enrolled to ensure 
adequate statistical power.
2.6. Statistical analysis
Data analysis was performed using IBM SPSS Statistics 
25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics 
were employed to summarize the data. The paired t-test 
was utilized to assess changes in 25 OH vitamin D serum 
levels before and after ISO treatment.
2.7. Ethical considerations
The investigation was carried out in accordance with the 
ethical principles outlined in the Declaration of Helsinki, 
and all patients provided written informed consent. 
The study protocol was approved by the institutional 
review board of Prince Sattam bin Abdulaziz University 
(19/12/2022, No. SCBR-99/2022).

3. Results
Demographic characteristics of the study participants are 
provided in Table 1. This study included 100 patients who 
had severe AV. The patients had an average age of 22.8 
years with a standard deviation of 5.6 years. Among the 
patients, 67% were female. 

Initially, the average level of 25 OH vitamin D in the 
patients’ serum was 15.3 ng/mL with a standard deviation 
of 3.2 ng/mL (Table 2). After receiving IOS treatment, 
the average serum level of 25 OH vitamin D increased 
significantly to 16.7 ng/mL with a standard deviation of 3.8 
ng/mL (p < 0.001). Furthermore, after treatment completion, 
the mean serum level of 25 OH vitamin D further increased 
to 18.5 ng/mL with a standard deviation of 4.1 ng/mL (p < 
0.001) (Figure 1). However, no significant relationship was 
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found between the severity of AV and baseline vitamin D 
levels (p = 0.325). No significant adverse effects were reported 
during or after the treatment as detailed in Table 2. 

Other parameters were also measured, including 
cholesterol, triglycerides, aspartate transaminase, and alanine 
transaminase (Figure 2). The levels of these parameters 
increased slightly during and after IOS treatment, but the 
differences were not statistically significant (Table 3). 

4. Discussion
AV is a prevalent inflammatory skin condition that affects 
a significant proportion of the population worldwide. Its 
pathogenesis involves various factors such as sebaceous 
hypersecretion, follicular colonization by C. acnes, and 
inflammatory and immunological responses. Research has 
shown that vitamin D plays a vital role in the pathogenesis of 
many inflammatory skin conditions, such as AV [12]. Vitamin 
D is a potent immunomodulator and has been shown to 
regulate the growth and maturation of keratinocytes, which 
are key players in the development of AV [13].

IOS is a synthetic retinoid that is commonly prescribed 
to treat severe AV. It works by reducing sebum production, 
inhibiting follicular colonization by C. acnes, and 
suppressing the inflammatory and immune responses that 
are involved in the pathogenesis of AV [14]. Additionally, 
IOS has been shown to bind to retinoid receptors, which 
can combine with VDRs to form heterodimers. This 
process could lead to a reduction in vitamin D levels by 
increasing catabolism [15].

The impact of IOS on serum vitamin D levels has 
produced inconsistent findings in previous research 
[16,17]. This study focused on examining the 25 OH 
vitamin D levels of patients with severe AV before and after 
they received IOS treatment. The results showed a notable 
rise in 25 OH vitamin D levels in the patients’ serum after 
they received IOS treatment for severe AV.

Our research results align with some prior studies that 
also showed a rise in serum vitamin D levels following the 
administration of IOS treatment [17,18]. However, other 
research has found no significant changes in serum vitamin 
D levels after IOS treatment [19,20]. These differences in 
findings between studies could be due to variations in 
factors such as the study’s design, sample size, duration of 
treatment, and baseline vitamin D levels.

The precise mechanism by which IOS impacts vitamin 
D levels remains unclear. One possible explanation is that 
IOS may reduce the expression of 24-hydroxylase, which is 
responsible for the catabolism of vitamin D [17]. Another 
possible explanation is that IOS may alter the expression of 
vitamin D binding protein and increase the absorption of 
vitamin D from the intestines [21].

Our study has some limitations that should be 
acknowledged. First, we did not measure other markers 
of vitamin D metabolism, such as parathyroid hormone 
or calcium levels. Second, we did not assess the long-
term impact of IOS on vitamin D levels. Third, we did not 
evaluate the impact of IOS on the levels of vitamin D in 
patients with mild to moderate AV.

Table 1. Demographic characteristics of study participants.

Characteristics Number (%) or mean ± SD
Age, years 22.8 ± 5.6
Sex, female 67 (67%)
Skin type, IV/V 100 (100%)

Table 2. Mean 25 OH vitamin D serum levels (ng/mL) at baseline and during and after treatment.

Parameters Baseline During isotretinoin treatment After treatment
Number of patients 100 100 100
Mean age, years 22.8 N/A N/A
Sex, female, % 67 N/A N/A
Mean 25 OH vitamin D serum level, ng/mL 15.3 ± 3.2 16.7 ± 3.8* 18.5 ± 4.1*
r 0.325 N/A N/A
Adverse effects None reported N/A N/A

r: Correlation between baseline vitamin D levels and severity of acne vulgaris (p-value). 
*: Significant difference between baseline and during/after treatment; IOS treatment was highly statistically significant at p < 0.001.



HUSSEIN et al. / Turk J Med Sci

1735

In conclusion, our findings suggest that IOS treatment 
may increase 25 OH vitamin D levels in patients suffering 
from severe AV. This may have important implications 
for the management of AV and the potential association 

between vitamin D and its onset. Additional research is 
needed to confirm our results and reveal the mechanisms 
that govern the effect of IOS on vitamin D levels. 
Furthermore, it may be advisable to consider monitoring 

Table 3. Comparison of lipid profiles and liver enzymes before and after ISO treatment.

Parameters Baseline During treatment After treatment
Cholesterol, mg/dL 110.07 ± 21.06 113.63 ± 21.41 115.67 ± 22.41
Triglycerides, mg/dL 81.94 ± 20.75 83.63 ± 22.04 85.63 ± 20.04
AST, U/L 18.32 ± 7.18 23.55 ± 9.53 25.54 ± 9.43
ALT, U/L 18.60 ± 6.84 22.52 ± 6.12 23.82 ± 5.32

AST: Aspartate transaminase; ALT: alanine transaminase.

 

Figure 1. Changes in Serum 25 OH Vitamin D Levels During ISO Treatment.

 

Figure 2. Changes in serum lipid profile and liver enzymes during ISO treatment. 
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vitamin D levels in individuals undergoing IOS treatment 
for AV, especially those who are at risk of vitamin D 
deficiency.

Acknowledgments
This study was supported via funding from Prince 
Sattam bin Abdulaziz University (Project Number 
PSAU/2023/R/1444). It was also funded by Princess 
Nourah bint Abdulrahman University Researchers 
Supporting Project Number PNURSP2023R99, Princess 
Nourah bint Abdulrahman University, Riyadh, Saudi 
Arabia.

Conflict of interest
The authors declare that there is no conflict of interest.

Ethical considerations
The investigation was carried out in accordance with 
the ethical principles outlined in the Declaration of 
Helsinki, and all participating patients provided written 
informed consent. The study protocol was approved by the 
institutional review board of Prince Sattam bin Abdulaziz 
University (19/12/2022, No. SCBR-99/2022).

References

1. Tan JK, Bhate K. A global perspective on the epidemiology 
of acne. British Journal of Dermatology 2015; 172 (1): 3-12. 
https://doi.org/10.1111/bjd.13462

2. Contassot E, French LE. New insights into acne pathogenesis: 
Propionibacterium acnes activates the inflammasome. Journal 
of Investigative Dermatology 2014; 134 (2): 310-317. https://
doi.org/10.1038/jid.2013.505

3. Zouboulis CC, Baron JM, Böhm M, Kippenberger S, Kurzen 
H et al. Frontiers in sebaceous gland biology and pathology. 
Experimental Dermatology 2008; 17 (6): 542-551. https://doi.
org/10.1111/j.1600-0625.2008.00725.x

4. Zaenglein AL, Pathy AL, Schlosser BJ, Alikhan A, Baldwin HE 
et al. Guidelines of care for the management of acne vulgaris. 
Journal of the American Academy of Dermatology 2016; 74 (5): 
945-973. https://doi.org/10.1016/j.jaad.2015.12.037 

5. Wang M, Zhou Y, Yan Y. Vitamin D status and efficacy of 
vitamin D supplementation in acne patients: a systematic 
review and meta-analysis. Journal of Cosmetic Dermatology 
2021; 20 (12): 3802-3807. https://doi.org/10.1111/jocd.14057 

6. van Etten E, Mathieu C. Immunoregulation by 
1,25-dihydroxyvitamin D3: basic concepts. Journal of Steroid 
Biochemistry and Molecular Biology 2005; 97 (1-2): 93-101. 
https://doi.org/10.1016/j.jsbmb.2005.06.002

7. Abd-Elmaged WM, Nada EA, Hassan MH, Elsadek BEM, 
Abdelrahim EA et al. Lesional and circulating levels of 
interleukin-17 and 25-hydroxycholecalciferol in active acne 
vulgaris: correlation to disease severity. Journal of Cosmetic 
Dermatology 2019; 18 (2): 671-676. https://doi.org/10.1111/
jocd.12715

8. Lee WJ, Choi YH, Sohn MY, Lee SJ, Kim DW. Expression 
of inflammatory biomarkers from cultured sebocytes was 
influenced by treatment with vitamin D. Indian Journal of 
Dermatology 2013; 58 (4): 327. https://doi.org/10.4103/0019-
5154.113959 

9. Bizzaro G, Antico A, Fortunato A, Bizzaro N. Vitamin D 
and autoimmune diseases: is vitamin d receptor (VDR) 
polymorphism the culprit? Israel Medical Association Journal 
2017; 19 (7): 438-443.

10. Thiboutot DM, Dréno B, Abanmi A, Alexis AF, Araviiskaia 
E et al. Practical management of acne for clinicians: an 
international consensus from the Global Alliance to Improve 
Outcomes in Acne. Journal of the American Academy 
of Dermatology 2018; 78 (2 Suppl. 1): 1-23. https://doi.
org/10.1016/j.jaad.2017.09.078

11. Yesilova Y, Bez Y, Ari M, Turan E. Effects of isotretinoin on 
social anxiety and quality of life in patients with acne vulgaris: 
a prospective trial. Acta Dermatovenerologica Croatica 2012; 
20 (2): 80-83.

12. Bikle DD. Vitamin D and the skin. Journal of Bone and 
Mineral Metabolism 2010; 28 (2): 117-130. https://doi.
org/10.1007/s00774-009-0153-8

13. Kemeriz F, Tuncer SÇ, Acar EM, Tuğrul B. Evaluation of 
25-hydroxy vitamin D levels and disease severity in patients 
with acne vulgaris. Dermatologic Therapy 2020; 33 (3): 
e13393. https://doi.org/10.1111/dth.13393

14. Williams HC, Dellavalle RP, Garner S. Acne vulgaris. Lancet 
2012; 379 (9813): 361-372. https://doi.org/10.1016/S0140-
6736(11)60321-8

15. Ertugrul DT, Karadag AS, Tutal E, Akin KO. Therapeutic 
hotline. Does isotretinoin have effect on vitamin D physiology 
and bone metabolism in acne patients? Dermatologic Therapy 
2011; 24 (2): 291-295. https://doi.org/10.1111/j.1529-
8019.2011.01406.x

16. Moravvej H, Yousefi M, Mohtasham N, Saadat N, 
Haghighatkhah HR. Effects of oral isotretinoin on serum 
vitamin D metabolites and other biochemical markers of bone 
turnover and calcium homeostasis in severe acne. Iranian 
Journal of Dermatology 2008; 11 (3): 108-112.



HUSSEIN et al. / Turk J Med Sci

1737

17. Al-Dhubaibi M, Alhetheli G, Alsenaid A, Abd Elneam A. 
Serum vitamin D levels at different stages of acne vulgaris 
patients treated with isotretinoin: a prospective study. 
Open Dermatology Journal 2021; 15 (2): 11-15. https://doi.
org/10.2174/1874372202115010011

18. El-Hamd MA, El Taieb MA, Ibrahim HM, Aly SS. Vitamin D 
levels in acne vulgaris patients treated with oral isotretinoin. 
Journal of Cosmetic Dermatology 2019; 18 (1): 16-20. https://
doi.org/10.1111/jocd.12503

19. Shrestha S, Agrawal S, Lamsal M. Vitamin D level in patients 
with moderate-to-severe acne: a case-control study combined 
with prospective study following oral isotretinoin treatment. 
Journal of Cosmetic Dermatology 2022; 21 (10): 5127-5133. 
https://doi.org/10.1111/jocd.14996

20. Al-Taiar A, AlKhabbaz M, Rahman A, Al-Sabah R, Shaban L 
et al. Plasma 25-hydroxy vitamin D is not associated with acne 
vulgaris. Nutrients 2018; 10 (10): 1525. https://doi.org/10.3390/
nu10101525 

21. Karadag AS, Ertugrul DT, Takci Z, Bilgili SG, Namuslu M et 
al. The effect of isotretinoin on retinol-binding protein 4, 
leptin, adiponectin and insulin resistance in acne vulgaris 
patients. Dermatology 2015; 230 (1): 70-74. https://doi.
org/10.1159/000367687


