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Vitamin D plays a role in inflammatory skin conditions
and can improve them. Hidradenitis suppurativa (HS)
is an autoinflammatory chronic skin disease in which
most patients exhibit a hypovitaminosis D. However,
it is uncertain whether vitamin D supplementation
could relieve the severity of HS. A systematic literature
search of PubMed and Web of Science was conducted
on 4 September 2023. Studies that investigated vita-
min D and its potential implications for the severity of
HS were included. In contrast, studies that focused on
the prevalence of vitamin D deficiency were excluded,
as well as studies on syndromic HS. Seven studies with
a total of 575 patients were included in the qualita-
tive synthesis, of which 3 utilized a cross-sectional de-
sign, 2 were pilot studies, 1 a controlled cohort study,
and 1 a prospective case-control study. In all included
studies, HS patients were vitamin D deficient. There
was evidence indicating that serum vitamin D levels
negatively correlated with the severity of the disease,
and at least suggestive evidence that vitamin D supp-
lementation could have a positive impact on the course
of HS. To better understand these correlations, con-
ducting a randomized controlled trial study on vitamin
D and its effects on HS severity is imperative.
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Hidradenitis suppurativa (HS), also known as acne
inversa or Verneuil’s disease, is a multifactorial,
polygenic, autoinflammatory chronic skin condition
characterized by the presence of recurring or persistent
painful, itchy, or purulent lesions in areas of the body that
have apocrine sweat glands (1). Based on the definition,
nodules, abscesses, and sinus tracts evolve primarily in
areas with increased numbers of sebaceous glands such
as the axilla, inguinal, gluteal, and perianal regions (2, 3).
The primary focus of the pathogenesis is an autoinflam-
mation of the pilosebaceous follicle (4), while bacterial
colonization may exacerbate HS, but plays a minor role
in the aetiology (5). Several studies suggest immune

SIGNIFICANCE

The deficiency of the steroid hormone vitamin D has been
empirically demonstrated to be implicated in numerous
dermatological diseases, and there are suggestions its de-
ficiency might also play a role in the severity of the auto-
inflammatory skin disease hidradenitis suppurativa. In this
review of 7 studies including 575 patients with hidradeni-
tis suppurativa, all subjects were vitamin D deficient, and
some studies indicated an inverse correlation between vita-
min D status and disease severity. This review emphasises
the relevance of vitamin D status in hidradenitis suppura-
tiva and may help clinicians and patients with treatment
decisions.

cells and interleukins like interleukin 17 (IL-17) as key
players in the pathogenesis of HS (6-8), and a recently
published study identified hypoxia-inducible factor-1a
(HIF-1a) as a key facilitator in Th17 cell differentiation
and keratinocyte hyperproliferation (9). Nevertheless,
clarification of the pathogenesis of HS remains incom-
pletely resolved and needs further investigation.

The steroid hormone vitamin D is suggested to regula-
te skin homeostasis by affecting the epidermis within its
proliferation and differentiation and adnexal structures,
in particular the hair follicle (13). 25-hydroxyvitamin D
(25-OHD, calcidiol) is the marker of vitamin D status in
patients and its levels should be at least 20 ng/mL (50
nmol/L) (14). To facilitate the comprehension of this
work, we used vitamin D as a synonym for all variants
ofit. Because ofits influence on the skin’s homeostasis,
it is not surprising that vitamin D status has been proven
to be connected to a variety of dermatological condi-
tions, such as psoriasis, atopic dermatitis, systemic lupus
erythematosus (SLE), alopecia areata, and systemic
sclerosis (13). Malfunction of vitamin D metabolism
and vitamin D deficiency may also play a role in the
pathogenesis of HS (15, 16). A few studies have shown
that patients with HS tend to have low vitamin D levels;
in most cases, they even have a significant deficiency
(17-20). However, the origin of the deficiency remains
speculative, as there are, on the one side, many factors
that could influence the vitamin D level negatively, but,
on the other side, vitamin D deficiency could be a crucial
component in the pathogenesis of HS. Therefore, this
review examines the existing data regarding the influ-
ence of vitamin D on HS.
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METHODS

We carried out a literature search using PubMed and Web of Sci-
ence following international standards with 2 independent raters.
There were no limitations on the year of publication, the language,
or the availability of full texts. Articles published up to September
2023 addressing how vitamin D and its serum levels can impact
HS were identified. The following terms were implemented for the
search: hidradenitis suppurativa OR Verneuil’s disease OR acne
inversa AND vitamin D OR hidradenitis suppurativa/diet therapy
Medical Subject Headings (MeSH) OR diet therapy. By using the
all fields section for our search via the databases, we were able to
cover a large number of synonyms like diet, ergocalciferol, and in
PubMed different MeSH Terms for the keywords. Cholecalciferol
or 25-OHD as synonyms for vitamin D were not included in the
search term because although it resulted in more hits, none of them
provided any additional value to this specific topic. Pre-defined
inclusion and exclusion criteria were applied to perform the scre-
ening of titles and abstracts. Studies that investigated vitamin D
and its influence on the severity of HS were included. Reviews
that included the same studies which our search term also yielded,
studies that focused only on vitamin D levels in HS rather than its
influence on the severity of HS, studies that investigated syndro-
mic HS, and studies that focused on diet in HS generally without
elaborating on vitamin D in detail were excluded. Ineligible
articles were eliminated. After this first selection, the screening
of eligible full-text articles and subsequently the selection of the
finally included articles followed (Fig. 1). The selection process
was carried out by 2 individuals and consecutively followed by
a second rating. However, if a study could not be definitively in-

cluded or excluded, the authoring team, comprising 3 individuals,
engaged in discussion and collectively decided on the procedure.

RESULTS

Study characteristics

Seven publications (published 2015-2022) were in-
cluded for qualitative synthesis (Table I) (20-26). Of
these 7 studies, 3 were conducted in Italy (23, 24), 2 in
Spain (21, 22), 1 in Jordan (20), and 1 in France (26).
The sample sizes ranged from 22 patients (25) to 250
patients (23). Moreover, 3 studies used a cross-sectional
design (20, 22, 23), 2 carried out a pilot study (25,26), 1
utilized a controlled cohort study (24), and 1 performed
a prospective case-control study (21).

Seetan et al. (20) carried out a comparative cross-sec-
tional study to evaluate vitamin D levels in HS patients
in Jordan. They took blood samples from patients bet-
ween April 2018 and March 2020 and analysed vitamin
D levels by electrochemiluminescence binding assay.
Sociodemographic characteristics like age, gender, and
smoking status were raised by structured questionnaires;
110 patients with HS and a mean age 0f43.1+12.9 years

[ Identification of studies via databases and registers ]
| S
= Records identified from:
£ PubMed (n =51) Records removed before
é Web of Science (n = 32) | screening:
= Handsearch (n = 0) " Duplicate records removed
3 (n=22)
— Total: n =83
N/
) ¢
Records screened > Records excluded
(n=061) (n=42)
\ 4
ol Reports sought for retrieval o| Reports not retrieved
£ (n=19) (n=0)
=
(2]
’ :
Reports assessed for eligibility _ Reports e.xcluded: o )
(n=19) >« Reviews containing articles
already included by us(n = 6)
*  Focus on vitamin D level
__ only and not its effects on
) 4 -
HS (n 3).
= || Studies included in review * Focus on diet rather than Fig. 1. PRISMA Flow Chart (39). Search date:
T =17 vitamin D (n =2) 04.09.2023. HS: hidradenitis suppurativa; PASH:
E Reports of included studies * Focus on syndromic HS: pyoderma gangrenosum, acne, and suppurative
— (n — 7) PASH and PAPASH (n = 1) hidradenitis; PAPASH: pyogenicarthritis, acne, pyoderma
— gangrenosum, and suppurative hidradenitis.
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Table I. Characteristics of 7 publications included

Authors (ref) Population; country Study design

Aim of the study

Results

Seetan K, et al. 110 patients with HS Comparative cross- To analyse vitamin D levels in patients Mean vitamin D level in patients was 8.4 ng/mL, and

(20) (mean age 43.1+12.9 sectional study
years) and 110
controls; Jordan

Navarro I, et al. 81 patients (mean Prospective case-
(21) age 45.6+12.0 years) control study
with HS and 79
controls (mean age
46.34+14.1 years);
Spain

hormones

Sanchez-Diaz M, 50 patients with Cross-sectional
et al. (22) severe HS (mean age study
38.0+12.9 years);

with hidradenitis suppurativa (HS)

To assess whether HS is associated
with disturbances in trabecular bone
score, bone mineral density, bone
remodelling markers, and calciotropic moderate HS (Hidradenitis Suppurativa-Physician"s Global

patients had significantly lower vitamin D levels than controls
(p<0.001). No significant correlation between vitamin D
levels and disease severity in patients (r=0.08, p=0.406)

High prevalence of vitamin D deficiency in patients with
HS and slightly lower serum 25-hydroxvitamin D (250HD)
levels in patients with severe HS than patients with mild-

Assessment score [HS-PGA] <3 or >3). Same was found
when International Hidradenitis Suppurativa Severity Score
System (IHS4) was considered for measuring HS severity

To assess cardiovascular risk by means IHS4 inversely correlated with vitamin D levels (p=0.04).
of intima-media thickness, metabolic  Inverse associations were found between vitamin D levels
syndrome, and analyse other potential and the number of areas affected, and Hurley stage in

Spain biomarkers in patients with severe HS univariant analysis. Number of areas affected and vitamin

Moltrasio C, et 250 patients with
al. (23) HS (mean age
33.59+0.89 years);

sectional study

Fabbrocini G, et 40 patients with Controlled cohort
al. (24) resistant HS (mean study

age 27.3+2.6 years)

and 40 healthy

controls; Italy

Retrospective cross- To find possible correlations between
250HD levels, IHS4 scores and CRP
(C-reactive protein) serum levels on
Italy diagnosis of patients with HS

To assess a possible correlation
between vitamin D hypovitaminosis
and clinical severity of HS and to
evaluate then effect of vitamin score)
D supplementation on clinical

D also showed an inverse correlation in the multivariate
analysis

Significant inverse correlation between 250HD levels and
disease severity (IHS4) (r=-0.76, p<0.0001). Patients
with vitamin D deficiency had higher IHS4 scores than
patients with vitamin D insufficiency

27 patients had significant improvement in responsivity
to prescribed therapies under vitamin D supplementation.
Vitamin D levels were inversely related to SS (Sartorius

responsivity to prescribed therapy

Ricceri F, et al. 22 patients with HS,  Pilot study To find a possible association between All patients (n=22) had a vitamin D deficiency whose

(25) no mean age given; vitamin D deficiency and specific severity had a mild correlation with disease severity of HS
Italy demographic or clinical characteristics (r=-0.6)

Guillet A, et al. 22 patients with HS Pilot study To evaluate a possible connection All patients (n=22) had vitamin D deficiency (<30 ng/mL).

(26) (mean age 35 years),
14 out of 22 took part
in second phase of the
study; France

between HS and vitamin D deficiency  Vitamin D supplementation decreased number of nodules
and to ascertain if vitamin D
supplementation possibly improves
inflammatory lesions

significantly in 14 patients (100%) of the second phase
with a median decrease of -75%

HS: hidradenitis suppurativa; 250HD: 25-hydroxvitamin D; HS-PGA: Hidradenitis Suppurativa-Physician’s Global Assessment; IHS4: International Hidradenitis

Suppurativa Severity Score System; CRP: C-reactive protein; SS: Sartorius score.

were recruited at the Department of Dermatology at
Jerash Hospital, Jordan. The mean disease duration was
19.4 + 11 months, and 54.5% (n=60) of the patients were
female. Additionally, 110 healthy controls of matched
age and gender were included. The requirement for all
participants was that they had not taken any vitamin D
supplements over the last year before their vitamin D
status was assessed. Vitamin D levels were classified into
normal (>30 ng/mL), insufficient (20—30 ng/mL), and
low (<20 ng/mL). According to this, all HS patients had
low vitamin D levels (<20 ng/mL); the mean vitamin D
level among patients was 8.4 ng/mL. Seetan et al. (20)
did not find a significant correlation between vitamin
D levels and disease severity (r=0.08, p=0.406), but
there was a significant difference between patients’ mean
vitamin D levels and controls’ mean levels (8.4 ng/mL
vs 17.6 ng/mL, p<0.001). The authors did not address
how disease severity was measured.

One limitation is the cross-sectional design, which
makes it difficult to establish a causal relationship bet-
ween the results. Furthermore, the study included fewer
patients than others, which makes it somewhat more
challenging to generalize the results to other individuals
with HS. Moreover, the blood samples were taken over
a wide range of time, so different potential confounders
could influence the vitamin D levels such as the amount
of natural UVB rays or dietary habits.

Navarro et al. (21) performed a prospective case-
control study to assess whether HS is associated with
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disturbances in bone metabolism. For this purpose, they
examined, among others, vitamin D levels in patients and
a control group. Some 81 patients (mean age 45.6+12.0,
50.6% female, 49.4% male) with HS were recruited from
a dermatology outpatient clinic in a tertiary-care hospital
in Santander, Spain. Additionally, 79 controls of similar
age and sex were enrolled from either the Camargo cohort
(27, 28) or they were hospital staff who consented to
take part in the study. The severity of HS was estimated
with the Hidradenitis Suppurativa-Physician Global As-
sessment (HS-PGA), Hurley staging, and International
Hidradenitis Suppurativa Severity Score System (IHS4).
In this study, an HS-PGA category <3 was classified as
minimal to mild HS, whereas categories >3 were clas-
sified as moderate to severe manifestation. A minimal to
mild HS was calculated for 28 patients (34.6%), and 53
(65.4%) had severe HS. On average, patients had been
diagnosed with HS for 18.0 (9.5-25.5) years. For the
blood samples, all participants were asked to fast for at
least 8 hours before the sample was taken. Navarro et al.
(21) found that patients with HS had significantly lower
serum vitamin D levels than the control group (18.9 vs
24.9 ng/mL; p=0.001), even after adjusting for age,
sex, body mass index (BMI), fat percentage, diabetes
mellitus, estimated glomerular filtration rate (GFR),
serum C-reactive protein (CRP) levels, and month of
the year (p=0.025). Vitamin D deficiency was defined
as serum levels <20 ng/mL. Considering this, 61.7% of
HS patients and 35.4% of the controls had a deficiency
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(»=0.001), which means a 1.74 higher rate of vitamin D
deficient subjects with HS. Furthermore, serum vitamin
D levels were lower, but nonsignificant, in patients with
severe HS (HS-PGA>3) compared with those with mild
to moderate HS (HS-PGA<3) (18.0 vs 20.8 ng/mL;
p=0.29). Considering the IHS4 for HS severity, a similar
nonsignificant observation was found. Patients with mild
HS had mean vitamin D levels of 21.1 ng/mL, patients
with moderate HS 19.3 ng/mL, and those with severe HS
15.6 ng/mL (mild vs severe HS; p=0.07).

The limitation of this study is the lack of information
on the time of the year and, respectively, the season and
recruitment interval, which might influence vitamin D
production by natural ultraviolet B (UVB) exposure and
dietary habits. Lastly, the results can lead to an associa-
tion, but not to causality.

Sanchez-Diaz et al. (22) set up a cross-sectional study
to assess intima-media thickness (IMT) in patients suffe-
ring from severe HS and to evaluate potential associated
factors and biomarkers. They (22) took blood samples
from recruited patients, including vitamin D, and asses-
sed BMI, cardiovascular risk factors, and factors such
as sociodemographic and biometric variables, and eva-
luated IMT via ultrasonography. A total of 50 patients
with a clinical diagnosis of severe HS were inpatients at
the Hidradenitis Suppurativa Clinic of the Virgen de las
Nieves University Hospital in Spain. Their mean age was
38 (+12.9 years), with a male/female ratio of 3:2. Mean
duration of illness was 16.6 (+13.54 years), mean age
of onset was 21.83 (+9.81 years). Disease severity was
assessed using the IHS4 for inflammatory activity, Hurley
classification for structural damage, and number of body
areas affected by HS lesions. The mean IHS4 score was
21.6 (+12.59), which indicates severe HS, and the mean
vitamin D level was 19.80 ng/mL (+7.08), indicating all
participants had at minimum vitamin D insufficiency, but
on average a deficiency. Considering vitamin D levels
and severity of HS, the authors found that IHS4 scores
were inversely and significantly correlated with vitamin
D levels (p=0.04). Furthermore, an inverse association
with vitamin D levels and the number of areas affected,
IHS4 score, and Hurley stage in univariant analysis was
found. The multivariate analysis revealed an inverse cor-
relation between number of areas affected and vitamin
D levels.

A limitation of this study was the cross-sectional
design, making conclusions about causality impossible.
Furthermore, the small sample size may have overlooked
possible correlations. Moreover, the authors did not
give information on what time of the year the vitamin D
levels were taken, which might influence the vitamin D
production by natural UVB exposure.

Moltrasio et al. (23) executed a retrospective cross-
sectional study to assess correlations between CRP,
IHS4, and especially vitamin D serum levels and disease
severity of HS patients between June 2017 and February
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2020. For this purpose, they recruited 250 patients at
their Dermatology Unit in Italy on diagnosis of HS,
before any specific treatment was initiated. The mean
age of participants was 33.59 (+0.89 years). Vitamin
D serum levels were measured by an electrochemilu-
minescence immunoassay (ECL, Roche Diagnostic),
whereas vitamin D levels <20ng/mL were classified as
deficient, 21-29 ng/mL as insufficient, and >30 ng/mL
as sufficient. Mean vitamin D levels were 16.51+0.3
ng/mL, 79.84% (n=198) patients were categorized as
vitamin D deficient, 20.16% (n=50) were vitamin D
insufficient, and 0.8% (n=2) were sufficient in vitamin
D. Mean [HS4 was 10.6+0.56, indicating a moderate
to severe HS. Moltrasio et al. (23) found a significant
inverse correlation between vitamin D levels and IHS4
(r=-0.76, p<0.0001). Moreover, patients with vitamin
D deficiency had higher IHS4 scores than patients with
vitamin D insufficiency (12.59+0.64 vs 3.06+0.29,
2<0.0001), indicating a higher disease severity in pa-
tients with low vitamin D levels. Due to the low number
of sufficient vitamin D patients, they were not included
in the analysis.

One limitation of this study was the cross-sectional
design, which makes conclusions regarding causality
not possible. Furthermore, there was no adjustment of
vitamin D levels for skin phototype, time of year, or
geographic latitude, which might influence the vitamin
D levels.

Fabbrocini et al. (24) executed a controlled cohort
study to assess the correlation between vitamin D hypo-
vitaminosis and disease severity of HS, and to explore
the possible effect vitamin D supplementation could have
on clinical responsivity to prescribed therapy. Therefore,
they measured serum vitamin D levels in patients and
controls at baseline (T0) and after 6 months (T6) using
ELISA assay. Forty patients (n=26 females, n=14 males)
with a mean age of 27.3 (+2.6 years) and 40 controls,
who were matched with each patient for gender, age,
BMI, and smoking status, were included.

Vitamin D deficiency was classified after the US
Endocrine Society guidelines, assigning a deficiency at
<20 ng/mL; insufficiency at 21-29 ng/mL, and suffi-
ciency at>30ng/mL (29). According to this, 31 patients
(77.5%) were vitamin D deficient, 5 (12.5%) were in-
sufficient, and 4 (10%) were sufficient. Compared with
the control group, HS patients had significantly reduced
vitamin D levels. Fabbrocini et al. (24) found an inverse
association between vitamin D levels and clinical seve-
rity of HS, which was assessed by Sartorius score (SS).
Patients with low vitamin D levels had an average SS
score of 60 at baseline, whereas for those with vitamin
D serum levels >30 ng/mL at T6 the average SS score
was 48, indicating a reduction of abscesses, nodules,
and fistulas. All patients with vitamin D levels <30 ng/
mL (n=36) received oral supplementation of vitamin
D (deficiency=50,000 IU vitamin D/month, and insuf-
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ficiency =25,000 IU vitamin D/month) until their vitamin
D levels were above 30 ng/mL. After 6 months (T6), 27
(75%) of the supplemented patients, who continued their
previous therapy, had a significant reduction of SS scores
(=20 points), representing a significant improvement of
the clinical condition of HS.

A limitation of this study was that the authors did not
adjust the serum vitamin D levels for skin phototype,
time of year, or geographic location, which might have
had an impact on the measured vitamin D levels.

Ricceri et al. (25) conducted a pilot study to evaluate
a possible association between vitamin D deficiency
and specific demographic and clinical characteristics in
HS patients. Therefore, they took blood samples in 22
patients with HS at the Dermatology Unit of Florence
University, Italy. The authors did not make any specifica-
tions on the patients’ age, sex, or disease severity. Ricceri
et al. (25) found that all participants (n=22, 100%) had
a vitamin D deficiency with serum levels <30 ng/mL,
of whom 19 (86%) had a severe deficiency with levels
<20 ng/mL. Furthermore, the deficiency in vitamin D
had a mild correlation with the severity of HS (r=-0.6).

One limitation of this study was that many details
of the sample as well as the disease severity were not
disclosed, making it difficult to compare the results
with other studies. Moreover, the authors did not state
at what time of the year the blood samples were taken,
or how the vitamin D levels were analysed, which again
makes comparison difficult and may have influenced the
vitamin D levels.

Guillet et al. (26) performed a pilot study to assess
a possible association between vitamin D deficiency,
HS, and disease severity. Furthermore, they aimed to
analyse how vitamin D supplementation could improve
inflammatory lesions in HS patients. Therefore, they set
up a study with 2 phases: the first phase was intended
for analysing vitamin D serum levels via ELISA in 22
patients and age, gender, and BMI matched healthy
controls (n=22). For the second phase, 14 of the inclu-
ded 22 HS patients took vitamin D supplementation for
3 to 6 months and the clinical response was measured
by assessing the decrease of inflammatory nodules.
For supplementation, they used drinkable Uvedose®
ampoules of 100,000 IU in line with the Research and
Information Group on Osteoporosis. Patients were
recruited at the Dermatology Department of Nantes
Hospital, France, while controls were healthy donors
at the French Blood Bank (FBB) of Nantes Hospital.
Of the 22 patients (mean age 35 years), 14 (64%) were
women and 8 (36%) were men. Their median duration
of disease was 14 (6.0—45.3) years and the median age at
disease onset was 16.5 (12.0-33.8 years). Furthermore,
the disease severity was appraised by Hurley classifica-
tion. Guillet et al. (26) found that all HS patients (n=22)
had a vitamin D deficiency (<30 ng/mL) and a median
vitamin D level of 12.7 (95% confidence interval [CI]
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6.3-21.5), whereas 91% (n=20) of the healthy controls
had a deficiency in vitamin D and a median vitamin D
level of 15.4 (95% CI 8.4-30.0). Eight patients had a
severe vitamin D deficiency with levels <10 ng/mL and
at the same time deficiency severity was correlated to
disease severity. Of the 14 supplemented patients in the
second phase, 10 (71%) took vitamin D supplements
from MO to M3, and 4 (29%) took supplements from MO
to M6. They found a significant decrease in the number
of nodules at M6 among the 14 supplemented patients,
with a median decrease of 75% (p=0.01133). Therapeu-
tic success for the number of nodules was obtained in
79% (n=11) patients.

Limitations within this study are the lack of power due
to the small sample size and the study design without
control vs placebo. Moreover, there was no matching on
the phototype, which might have influenced the vitamin
D levels. Furthermore, the authors did not provide any
information on what time of the year the blood samples
were taken, or what influenced the exposure to UVB and
as a result tvitamin D production.

DISCUSSION

This review has qualitatively synthesized the findings
of 7 studies that examined the influence of vitamin D
on HS. Every study included in the analysis reported
that nearly all of the HS patients enrolled exhibited
a deficiency in vitamin D (20-26), of which 3 found
significantly lower vitamin D levels in patients than in
controls (20, 21, 24). Furthermore, 6 studies evaluated
that vitamin D deficiency was inversely correlated to
clinical severity of HS (21-26). Only Seetan et al. (20)
did not find a correlation between vitamin D levels and
disease severity. Based on the current state of knowledge,
we can conclude that patients with HS consistently have
a deficiency in vitamin D, which is probably correlated
with the severity of HS. However, it is not an isolated case
that HS is associated with vitamin D deficiency, as this
has also been observed in other T helper 1 (Th1) triggered
skin conditions such as acne or psoriasis (30-32). Still,
the exact role of vitamin D in HS remains unclear: some
suggest hypovitaminosis D arises from comorbidities
like obesity (33, 34), which is proposed to be 3.45 (95%
CI 2.2-5.38) times more in HS patients than in control
groups (35). Others believe inflammation is the initiator
of vitamin D deficiency (36), and, once again, different
studies suggested it is hypovitaminosis D, among other
causes, that plays a crucial role in the pathogenesis of
HS (16, 21, 26).

Two of the included studies conducted vitamin D
supplementation on the recruited patients who had a
vitamin D deficiency (24, 26). In both studies, vitamin D
supplementation resulted in an improvement in patients’
clinical condition. It should be noted, however, that
each of these was a very small sample group. Guillet et
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al. (26) reported therapeutic success in 11 (79%) of 14
supplemented patients, which meant a reduction in the
number of inflammatory nodules, and Fabbrocini et al.
(24) found a significant reduction of SS in 27 (75%) of
36 supplemented patients, which signifies a reduction
in disease severity. A similar outcome was observed by
Lim et al. (30), who supplemented vitamin D in patients
with acne for 2 months in a randomized controlled trial.
The number of inflammatory lesions decreased by 34.6%
and showed a significant improvement compared with
the control group, who received a placebo (p<0.05). It
appears that vitamin D contributes to the regulation of
the immune system by inducing antimicrobial peptides
in sebocytes and therefore presents anti-inflammatory
effects in skin conditions (37). This would imply, in
turn, that vitamin D could potentially play a significant
role in the therapy for HS and other inflammatory skin
diseases by reducing inflammation. In addition, vitamin
D is suggested to lower HIF-1a overexpression in mice
(38). This seems important for HS, as a recently conduc-
ted study showed that HIF-1a is elevated in HS patients
and contributes to the hyperproliferation of keratinocytes
and IL-17 (9). For now, the supplementation of vitamin
D in HS remains a grade B recommendation with level
IIT evidence, which is congruent with evidence based on
non-experimental descriptive studies that align with the
quality of the studies included in this review. This once
again demonstrates the need for a randomized control-
led trial on vitamin D supplementation in HS patients.

Limitations

A limitation of this review is that all studies included in
the synthesis were case-control, pilot, or cross-sectional
studies, which is why causality cannot be assessed.
Furthermore, all included studies were of small sample
size and some lacked control groups, which contributes
to the difficulty of drawing concrete conclusions on
how vitamin D might be connected to HS. Additionally,
not all studies have considered potential environmental
factors such as season or latitude when adjusting their
vitamin D measurement results. As a result, the findings
may not be generalizable and, in some cases, are thus
difficult to compare.

Conclusion

The precise role of vitamin D in the development and
progression of HS remains unclear. Nevertheless, hypo-
vitaminosis D seems to be associated with HS and its
disease severity, and vitamin D supplementation might
be an adjunctive therapy option to reduce inflammatory
nodules resulting from HS. As many studies have shown,
most HS patients do have a vitamin D deficiency, which
appears to correlate with higher disease severity. The-
refore, it would be advisable to screen HS patients for
vitamin D serum levels and, if necessary, to schedule
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supplementation. Screening for vitamin D serum levels is
non-invasive and inexpensive and could help improve the
quality of life for patients with this debilitating disease.
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