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ABSTRACT

Hidradenitis suppurativa (HS) is a debilitating
chronic inflammatory skin condition affecting
hair follicles in flexural sites. Obesity is consid-
ered to be a risk factor for HS occurrence and
thought to be associated with increased severity
of HS symptoms. Here, we review the literature
examining the impact of dietary factors on HS.
Moreover, we propose potential mechanistic
links between dietary factors and HS patho-
genesis, incorporating evidence from both
clinical and basic science studies.
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Key Summary Points

Hidradenitis suppurativa (HS) is a chronic
inflammatory skin condition of the hair
follicles.

HS pathogenesis can be affected by
multiple dietary factors, including
vitamins, minerals, high fat, and
carbohydrates.

Dietary factors can affect HS by
modulating inflammation.

There is no widely accepted HS diet, but
certain foods can worsen or improve
inflammation in patients with HS.

Although no dietary guidelines exist for
HS, increasing understanding of dietary
impacts in HS can improve patient
counseling.

INTRODUCTION

Hidradenitis suppurativa (HS), also known as
acne inversa, is a chronic autoinflammatory
skin condition driven by the occlusion and
subsequent rupture of the terminal hair follicle
(Fig. 1). This condition is typified by painful
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nodules and draining abscesses that often pro-
gress to the development of dermal sinus tracts
and scarring. HS lesions develop in flexural
sites, including axillae, inframammary folds,
and perineal sites. In addition to its painful
physical manifestations, HS also places a sig-
nificant burden on psychosocial functioning
and quality of life, with depression, anxiety,
body image, and financial strain as strong dri-
vers of poor health-related quality of life [1].
The overall estimated prevalence of HS varies
but has been reported to be as high as 4% [2, 3].
Notably, there is an increased incidence of HS in
women, particularly women of color [4]. The
etiology of HS is unknown; however, epigenetic
factors influencing keratinocyte differentiation
[S], in addition to a combination of genetic,
environmental, hormonal, and lifestyle factors
have been proposed to underlie the pathogen-
esis of HS [6].

HS also has a strong epidemiologic associa-
tion with other disorders that play an important
role in disease progression, namely the meta-
bolic syndrome (MetS) and its individual con-
stituents, such as obesity [7]. Obesity and MetS

result in a basal level of chronic, systemic
inflammation, often termed ‘meta-inflamma-
tion,” that appear to be related to HS progres-
sion. While it is possible that MetS-induced
inflammation drives HS [7, 8], evidence also
suggests that inflammation caused by HS can
contribute towards poor metabolic characteris-
tics independent of adiposity [9].

Since MetS and HS are closely linked, weight
loss represents a key lifestyle alteration that can
improve HS symptoms, of which both exercise
and diet are important aspects [7]. Notably,
dietary factors represent key modifiable compo-
nents that can control both MetS-induced
inflammation and general inflammation associ-
ated with HS. Here, we review key dietary factors
associated with HS progression and highlight
potential mechanistic links behind diet induced
inflammation and HS pathogenesis.

MATERIALS AND METHODS

In this review, two authors (AS and ]J) per-
formed independent literature searches of
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Fig. 1 Diagram of hidradenitis suppurativa (HS) pathophysiology. Follicular occlusion of hair follicles eventually results in

follicular rupture and inflammation. Over time, this chronic inflammation generates scarring and sinus tracts
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PubMed, Scopus, and Web of Science utilizing
the following search terms: “hidradenitis sup-
purativa” OR “HS” OR “acne inversa,” AND one
of the following: “diet” OR “optimal diet” OR
“dietary modifications” OR “dairy” OR “high fat
diet” OR “vitamin D” OR “carbohydrates OR
“supplements.” Any duplicate article identified
independently by these two authors was
removed. While no date ranges were used,
emphasis was placed on more recent studies
(within the last 5 years). Only clinical studies
were incorporated in the initial search. The
third author (MLK) appraised the final literature
selection to ensure that all included articles
were directly clinically relevant to HS and diet.
A total of 18 published studies describing HS
and various dietary factors were included in the
review (Table 1). Only articles written in English
were included. All articles were synthesized into
a narrative review summarizing the available
evidence on dietary influences on HS while also
focusing on the potential immune mediated
mechanisms that underlie such influences.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Is There an Optimal Diet for HS?

Mediterranean Diet

The Mediterranean diet (MD) emphasizes the
benefits of complex carbohydrates and healthy
fats and has previously demonstrated important
anti-inflammatory effects [10]. Two cross-sec-
tional studies suggest the utilization of the MD
for controlling HS disease activity due to the
lower adherence of HS patients versus control
subjects to the MD [11] and the association
between MD adherence and decreased HS
severity [12]. In a survey-based study, 89/744
participants identified HS symptome-alleviating
foods, with vegetables, fruits, and fish com-
prising 78.7%, 56.2% and 42.7% of these foods,
respectively [13]. Despite these results, a recent
case—control study of Sardinian HS patients
found no association with MD adherence and
HS severity [14], demonstrating that the

complex relationship between diet and HS
extends beyond just a single dietary
intervention.

The MD emphasizes the consumption of
fruits, vegetables, fish, nuts, and healthy oils
concomitantly with a low consumption of red
meats, dairy and alcohol. Thus, proper adher-
ence to the MD can promote weight loss and
decrease the risk of MetS which reduces chronic
systemic inflammation. Additionally, decreased
simple carbohydrate intake reduces mammalian
target of rapamycin (mTOR) signaling and sub-
sequent cellular proliferation in the follicular
epithelium, thereby preventing the follicular
occlusion cascade (described in more detail in
section Low Carbohydrate/Low Dairy Diet) [12].

Low Carbohydrate/Low Dairy Diet

Reduced intake of carbohydrates and dairy have
consistently been associated with HS symptom
improvement. A retrospective study of 40 HS
patients identified considerable improvement
in Hurley stage among seven patients who were
placed on a low dairy/low carbohydrate diet
[15]. In another study, compared to a non-diet-
restricted control group, clinical improvement
was observed in 83% of 47 HS patients on a
dairy-free diet [16]. Further, foods exacerbating
symptoms were identified in 237/728 HS
patients in a survey-based study. Of the exac-
erbating foods, 67.9% were sweets, 51.1% were
bread/pasta, and 50.6% were dairy products
[13].

Diets high in simple carbohydrates and dairy
products have been proposed to affect the ini-
tial stages of HS pathogenesis, namely, the
occlusion and rupture of hair follicles. One
hypothesis postulates that simple carbohydrates
and the breakdown products of dairy, e.g. casein
and whey, increase insulin and insulin-like
growth factor 1 (IGF-1) production. This results
in the activation of the mechanistic target of
rapamycin (mTOR) signaling pathway, and
downstream androgen receptor stimulation
resulting in hyperkeratinization contributing to
follicular occlusion [17] (Fig. 2). Elevated mTOR
signaling in lesional skin of patients with HS,
compared with non-lesional skin, has been
described [18]. Furthermore, mTOR signaling
regulates the differentiation of T helper 17
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Table 1 Overview of published clinical studies regarding diet and hidradenitis suppurativa

Diet/supplement HS study population Key findings Reference
studied (farst
author,
year)
Mediterranean 41 treatment-naive patients, 41 control ~ HS patients had lower adherence to the Barrea,
diet (MD) subjects (case—control, cross-sectional) MD 2019 [11]
221 patients (cross-sectional) Higher adherence to a MD was associated ~ Fuentes,
with lower disease activity 2022 [12]
35 patients, and 35 matched healthy Mediterranean diet adherence did not Velluzzi,
subjects correlate with HS disease severity 2022 [14]
Low 40 patients (retrospective cohort) 7/40 patients had considerably improved =~ Kurzen,
carbohydrate/ HS on a low dairy/low carbohydrate diet 2019 [15]
low dairy 47 patients in a personal dairy-free series 83% of 47 patients undergoing a dairy-free  Danby,
diet had improved symptoms 2015 [16]
770 patients in anonymous Facebook Of 237 patients, 50.6% reported dairy and Fernandez,
survey-based study 51.1% reported various carbs as symptom 2020 [13]
exacerbating foods
High fat diet 770 patients in anonymous Facebook Of 237 patients, 42.2% identified high fat  Fernandez,
survey-based study foods as symptom-exacerbating 2020 [13]
Brewer’s yeast-free 12 post-operative patients with IgG Brewer’s yeast-free diet for 12 months Cannistra,
diet reaction to brewer’s yeast and wheat caused immediate symptom stabilization 2013 [24]
and lesion regression in all patients
37 patients following a brewer’s and Among 37 patients following a yeast- Aboud,
baker’s yeast exclusion diet exclusion diet, 70% reported symptom 2020 [25]
improvement
Zinc 22 patients treated with 90 mg zinc Of 22 patients, 8 had a complete remission, Brocard,
gluconate per day and 14 with partial remissions 2007 [27]
66 patients treated with combination Significant reduction in severity of disease ~ Hessam,
90 mg zinc gluconate per day and 2% severity, erythema and inflammatory 2016 [28]
topical triclosan twice daily nodules
122 patients and 122 controls with serum Low serum zinc found to be more prevalent Poveda,
zinc measured in HS patients, and associated with severe 2018 [29]
HS
92 patients treated with zinc and Treated patients experienced a significant ~ Molinelli,
nicotinamide maintenance treatment reduction in acute flares, and longer 2020 [30]

disease-free survival
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Table 1 continued
Diet/supplement HS study population Key findings Reference
studied (farst
author,
year)
Vitamin D 16 patients with serum vitamin D Patients had a poor vitamin D status, with Kelly, 2014
measured 10 having < 30 nmol/L and 2 [35]
having < 50 nmol/L
14 patients supplemented with vitamin D Vitamin D supplementation significantly ~ Guillet,
reduced number of nodules at 6 months 2015 [36]
250 patients, measuring serum vitamin D Inverse correlation between vitamin D Moltrasio,
at diagnosis before HS treatment levels and C-reactive protein 2021 [42]
110 patients, 110 matched controls with Patients with HS were more likely to have Seetan,
serum vitamin D measured vitamin D deficiency compared to 2022 [37]
healthy controls
Homocysteine/ 26 patients, 26 healthy controls, Higher prevalence of Marasca,
vitamin B12 measuring serum homocysteine hyperhomocysteinemia in HS patients vs 2019 [43]
controls
2 patients with HS and inflammatory High-dose vitamin B12 prevented Mortimore,
bowel disease (IBD) + 10 IBD recurrence of suppuration in 2 patients 2010 [44]

patients with various suppurative

dermatoses

with HS and IBD. In 10 additional IBD
patients, 6/10 benefitted from high-dose

vitamin B12

HS hidradenitis suppurativa, IBD irritable bowel disease, [gG immunoglobulin G, MD Mediterranean diet

(Th17) cells [19], an important pro-inflamma-
tory subset of T helper cells involved in the
recruitment of inflammatory neutrophils that
have been found to drive HS progression.
Interestingly, metformin has been shown to be
associated with improved clinical responses in a
subset of HS patients [20], possibly by amelio-
rating insulin resistance and reducing mTOR
signaling [21].

High Fat Diet

A high fat diet has also been reported to exac-
erbate HS symptoms, with 42.2% of 237 HS
patients reporting exacerbated symptoms when
eating high fat foods [13]. High fat diets can
induce gut dysbiosis, resulting in a reduction in
antimicrobial peptides and an increase in
inflammatory cytokines, e.g. TNF-a, IL-1B, and

IL-6 [22]. These cytokines recruit inflammatory
neutrophils and monocytes, which produce
matrix metalloproteinases (MMPs). MMPs have
been implicated in the worsening of HS because
of the remodeling of the extracellular matrix
that allows for eventual sinus tract develop-
ment. Additionally, other studies [23] demon-
strate that a high fat diet can contribute to
neutrophilic folliculitis by promoting hyperk-
eratosis and neutrophilic infiltration of hair
follicles.

Brewer’s Yeast-Free Diet

Evidence also suggests a role for brewer’s yeast
in worsening HS symptoms. Among post-oper-
ative HS patients with a specific immunoglob-
ulin G (IgG) reaction to brewer’s yeast, those
who stayed on a brewer’s yeast-free diet for
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Fig. 2 Mechanistic target of rapamycin (m70OR) signaling
in hidradenitis suppurativa. Simple carbohydrates and
breakdown products of dairy (casein & whey) increase
insulin and insulin-like growth factor 1 (IGF-I) levels.
This in turn activates both mTOR signaling and androgen

12 months achieved stabilization of symptoms
and regression of lesions. Recurrence only
occurred after consumption of brewer’s yeast
products, such as beer [24]. In another study,
among 37 patients following a yeast exclusion
diet, 70% reported an improvement in HS
symptoms, with 87% of patients experiencing a
recurrence of skin lesions in under 1 week fol-
lowing resumption of yeast consumption [25].

Thus, ingestion of yeast products may wor-
sen HS symptomatology, especially in patients
with an immune sensitivity to yeast due to anti-
Saccharyomyces cervisiae 1gG (ASCA). Associa-
tions between ASCAs and systemic inflamma-
tion as measured by C-reactive protein (CRP)
have also been reported [26], pointing towards
the immunogenic nature of yeast products.
Thus, the stimulation of both the local and
systemic immune response following yeast

receptor signaling. Androgen receptor activation stimulates
hyper-keratinization and follicular occlusion; mTOR
pathway activation stimulates T helper cell 17 (7517) cell
recruitment and worsening of inflammation

ingestion, especially in individuals with yeast
sensitivities, may subsequently worsen HS
symptomatology.

Is There a Role for Supplementation
with Zinc, Vitamin D, or Vitamin B12?

Zinc

Zinc supplementation has also been associated
with a reduction in HS symptoms. One pilot
study of 22 Hurley stage I and II HS patients
who were treated with 90 mg of zinc gluconate
per day resulted in eight complete remissions
(CR) and 14 partial remissions (PR) at an average
follow-up of 23.7 months [27]. A reduction in
zinc dosage to 30-60 mg resulted in disease
relapse in those patients with CR, but recur-
rences disappeared upon increasing the zinc
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dosage. This result indicates a possible suppres-
sive, rather than curative, nature of zinc on HS.

A separate retrospective study identified that
the combination 90 mg/day zinc gluconate and
topical triclosan 2% twice daily for 3 months
significantly reduced disease severity, erythema,
and inflammatory nodules in 66 Hurley stage I
and II HS patients [28]. Additionally, in a
case—control study of 122 HS patients and 122
controls, low serum zinc levels were found to be
more prevalent in HS patients (odds ratio
[OR]agjustea = 6.7, p <0.001), with low serum
zinc being associated with severe Hurley stage
III HS (ORygjustea = 4.4, p < 0.001) and number
of affected sites > 3 (OR,gjustea = 2.4, p = 0.042).
This result indicates that a low serum zinc level
is not only associated with HS but may also be a
marker of disease severity [29]. Finally, a study
investigating the utility of zinc and nicoti-
namide as maintenance therapy in patients
with mild to moderate HS who had been pre-
viously treated with oral tetracyclines found
that treated patients experienced a significant
reduction in acute flares, and had a significantly
longer disease-free survival compared to con-
trols [30].

The mechanistic role of zinc in improving HS
symptoms may be related to its effects in
immune system modulation. Zinc deficiency
has been linked to an increase in reactive oxy-
gen species (ROS), a key mediator of oxidative
stress and inflammation, and to matrix metal-
loproteinases (MMPs), in addition to inflam-
matory cytokines such as interleukin-1 beta (IL-
1) and tumor necrosis factor alpha (TNF-a)
[31], which are commonly implicated in the
inflammatory cascade of HS. Additionally, zinc
supplementation can reduce inflammatory
Th17 responses and neutrophil recruitment
while inducing immune suppression through
regulatory T cell (T-reg) recruitment [32-34].

Vitamin D

Vitamin D has an established role in maintain-
ing and regulating the physiological properties
of the skin, from barrier integrity to immune
modulation. Evidence has emerged regarding
vitamin D deficiency and HS [35, 36], with one
study demonstrating that vitamin D deficiency
was associated with HS severity: in a pilot of 14

HS patients, supplementation with vitamin D
improved symptoms, significantly reducing the
number of nodules at 6 months (p = 0.011) [36].
Thus, an inverse correlation between serum
vitamin D levels (25-hydroxycholecalciferol)
and HS disease severity may exist. Further, a
case—control study conducted in Jordan found
that patients with HS were more likely to have
vitamin D deficiency compared to healthy
controls [37]. Finally, a study using whole-ex-
ome sequencing identified that genetic dys-
functions in vitamin D metabolism are key
aspects in the pathogenesis of HS and other
neutrophilic dermatoses [38].

One potential mechanism of vitamin D’s
effects on HS relates to vitamin D’s effects on
skin immunology. Hypovitaminosis D impacts
the production of cutaneous antimicrobial
peptides (AMPs), resulting in excess microbial
buildup in the skin triggering inflammation
[39]. Further, vitamin D induces cutaneous
immunosuppression by increasing T-reg levels
in skin-draining lymph nodes [40], as well as
downregulating the infiltration of effector
helper T cells into the skin [41]. A recent study
also identified an inverse correlation between
vitamin D levels and systemic inflammation,
measured with CRP levels [42], lending further
support towards the role of hypovitaminosis D
in producing excess inflammation.

Homocysteine and Vitamin B12

One prospective case—control study described a
higher prevalence of hyperhomocysteinemia in
26 HS patients (mean + standard deviation,
16.71% + 10.17%) compared to 26 healthy
controls (12.96% =+ 8.16%; p = 0.048), with a
significant correlation of plasma homocysteine
and increased severity of HS symptoms
(p <0.01; r=0.55) [43]. Administration of
high-dose vitamin B12, which is a critical factor
in the breakdown of homocysteine to
methionine, in two patients with HS and
inflammatory bowel disease (IBD) prevented the
recurrence of suppuration [44]. Neither patient
had a measurable vitamin B12 deficiency, and
one of the patients experienced a dose-depen-
dent improvement. In the same study, of an
additional ten IBD patients with various sup-
purative dermatoses who received high-dose
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vitamin B12, six patients benefitted from the
treatment, indicating a potential role for B12 in
IBD patients with cutaneous suppurative mani-
festations [44].

The pro-inflammatory role of hyperhomo-
cysteinemia [45] may explain the possible con-
nection between elevated plasma homocysteine
level and increased severity of HS symptoms.
Homocysteine has been demonstrated to play a
key role in the pro-inflammatory effects of
cytokines, such as IL-18, IL-6, IL-12, and IL-18,
as well as MMPs [45]. Homocysteine has also
been shown to increase ROS generation via
NADPH oxidase stimulation, a key component
in both neutrophilic function and production
of pro-inflammatory cytokines [46]. Since vita-
min B12 regulates homocysteine levels, the
beneficial effects of vitamin B12 supplementa-
tion on HS symptoms may be due to a reduction
in homocysteine and its pro-inflammatory
effects. It is still unclear whether vitamin B12’s
effects on homocysteine are the only
notable mechanism in controlling inflamma-
tion associated with HS symptoms.

DISCUSSION

While no single diet exists for HS, research does
suggest improvements in HS symptoms for
some patients with certain diets (e.g. MD), and
additional research continues to be conducted
on other dietary patterns, such as time-re-
stricted fasting and HS symptom improvement
[47]. However, dietary factors are key contribu-
tors to HS disease progression, and dietary
modifications can play an important role in
alleviating disease. It is still uncertain as to the
exact mechanisms behind each dietary factor,
and whether they impact all HS patients the
same. However, based on current evidence,
there are multiple diet-induced immune dys-
regulations that can occur and worsen HS
symptoms. Most current evidence relies on
observational data and limited sample sizes,
necessitating additional work through clinical
trials to further our understanding of dietary
influences in HS disease progression. Unfortu-
nately, no clear-cut guidelines exist to ensure
that modifications to diet occur in a systematic,

personalized manner, However, healthcare
providers should continue to maintain aware-
ness of how diet impacts their HS patient’s
symptoms and personalize management
accordingly.

CONCLUSION

Current evidence suggests a role for dietary
factors in affecting HS progression through the
inflammatory cascade. Although no concrete
guidelines exist for diet in HS, understanding
the associations between diet and HS can
improve patient counseling and well-being.
Further research is necessary to delineate causal
mechanisms between dietary factors and HS.
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