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The Association Between Hidradenitis Suppurativa 
and Diet: An Update

Marko Belamarić1, Joško Miše2, Zrinka Bukvić Mokos2,3

1Health Center “Zagreb – Centar”, Zagreb, Croatia; 2Department of Dermatology and 
Venereology, University Hospital Centre Zagreb, Zagreb, Croatia; 3School of Medicine 
University of Zagreb, Zagreb, Croatia

Corresponding author:

Prof. Zrinka Bukvić Mokos, MD, PhD

School of Medicine, University of Zagreb

Department of Dermatology and Venereology,

University Hospital Centre Zagreb

Kišpatićeva 12

10000 Zagreb, Croatia

zrinka.bukvic.mokos@kbc-zagreb.hr

Received: April 25, 2023.

Accepted: December 1, 2023

Acta Dermatovenerol Croat                              2023;31(4):213-219                                           CLINICAL ARTICLE

ABSTRACT Hidradenitis suppurativa (HS) is a chronic inflammatory skin 
condition characterized by painful inflammatory lesions, predominantly 
affecting areas of the skin rich in apocrine glands, such as inguinal, ax-
illary, submammary, and anogenital regions, with an estimated global 
prevalence between 1%-4%. The treatment of HS is challenging with 
various treatment modalities employed to control the disease. Since the 
condition is chronic and life-impairing, many patients have looked for 
ways to complement their conventional treatment procedures with non-
medical interventions, among which dietary interventions have been 
of  particular interest. Researchers have looked for ways to connect the 
gastrointestinal system with the skin through the ̋ skin-gut axis concept˝ 
introducing a strong association between the microbiome of the gastro-
intestinal system and the skin. In addition, diet stimulation of insulin and 
IGF-1 (insulin-like growth factor 1) may impact signaling pathways play-
ing a role in HS pathogenesis. Patients have tried various dietary inter-
ventions to alleviate their symptoms of inflammation and suppuration. 
Among the different dietary approaches that have been described are 
paleo, autoimmune, Mediterranean, and elimination diet regimes. Di-
etary supplements have become the mainstay of lifestyle factors aimed 
at improving the clinical signs and symptoms of HS. This review aims to 
synthesize and present the current findings on diet as a modifiable fac-
tor in HS, helping the patients to navigate through the data and helping 
them make informed choices on their healthy lifestyles.
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Introduction
Hidradenitis suppurativa (HS), also known as 

acne inversa, is a chronic inflammatory skin condi-
tion characterized by painful inflammatory lesions, 
predominantly affecting areas of the skin rich in apo-
crine glands, such as the inguinal, axillary, submam-
mary, and anogenital regions (1-3). The manifesta-
tion of HS is usually apparent between puberty and 

the age of 40, with the estimated global prevalence 
between 1% and 4% (4,5). The disease is more preva-
lent in women; however, the clinical picture tends to 
worsen in men. The clinical presentation ranges from 
rare, mild inflammatory nodules to widespread ab-
scesses, sinus tracts, and scarring in the axillary, groin, 
perianal, perineal, and inframammary regions (2,6,7). 
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The severity of the disease can be assessed with Hur-
ley clinical grading system, modified Sartorius Score 
(mSS), HS Severity Index (HSSI), and HS Physician’s 
Global Assessment (4). The score most commonly 
used in clinical practice is the Hurley clinical grading 
system, which categorizes HS into three stages (8). 
Hurley stage I is characterized by single or multiple 
abscesses without sinus tracts and permanent lesions 
or cicatrization (scarring). The main hallmarks of Hur-
ley stage II include single/multiple, widely separated, 
and recurrent abscesses with sinus tracts and cicatri-
zation. Stage III is characterized by multiple intercon-
nected abscesses, sinus tracts, and cicatrization that 
involves an entire anatomical area (9). According to 
the modified Dessau definition, this disorder is diag-
nosed clinically: based on typical lesions, the typical 
sites where the lesions occur, and the chronicity of the 
disease (at least two recurrences within six months) 
(2,4). Three processes have been implicated in the 
pathogenesis of the disease: follicular hyperkeratosis 
and dilatation, follicular rupture and subsequent in-
flammatory response, and chronic inflammation with 
architectural tissue changes (4). The treatment of HS 
is very challenging; however, various treatment mo-
dalities can improve the symptoms and, to a certain 
extent, control the disease. They can be divided into 
non-medical and medical modalities. Non-medical 
options include lifestyle modifications, such as smok-
ing cessation, weight loss, and a healthy diet. Medi-
cal modalities can be divided into local and systemic 
therapy. Local therapy involves topical clindamycin, 
topical resorcinol, and surgical interventions (wide 
local excision, incision, and drainage). Systemic ther-
apy includes antibiotics (tetracycline, rifampicin), oral 
retinoids, hormone therapy (cyproterone acetate 
and norgestrel oral contraceptive pills, finasteride), 
immunosuppressants (corticosteroids, cyclosporine) 
and biologic agents (adalimumab, infliximab). Both 
local and systemic therapies have been reported as 
efficacious in disease control (2,10,11). Since the dis-
ease is chronic and life-impairing, many patients have 
looked for ways to complement their conventional 
treatment procedures with dietary interventions. In 
the hope of ameliorating the signs of HS, nutritional 
habits that could prevent flare-ups are of particular 
interest to patients. With the patients more informed 
about their condition, questions on dietary interven-
tions have become a standard part of our everyday 
clinical practice in HS units. Since the relationship be-
tween diet and etiology, treatment and prevention of 
HS is somewhat controversial, and, with a plethora of 
non-formal forums providing uncorroborated infor-
mation, it is important that physicians managing HS 
provide adequate and correct guidance on this topic. 

This review aims to collect and present data on a diet 
as a modifiable factor in HS.

Hidradenitis suppurativa and the 
“skin-gut axis” concept
The “skin-gut axis” concept introduces a strong 

association between the microbiome of the gastro-
intestinal system and the skin. When this axis is dis-
rupted, it can lead to increased intestinal permeability 
and systemic inflammation, resulting in inflammatory 
pilosebaceous disorders, such as rosacea, seborrheic 
dermatitis, acne vulgaris, and, last but not least, HS (5). 
Furthermore, the gastrointestinal microbiome could 
be linked with the severity of clinical presentation by 
its ability to influence systemic inflammation, oxida-
tive stress, glycemic control, and tissue lipid content 
(5,12). Various dietary components, illnesses, lifestyles, 
prebiotics, probiotics, antibiotics, as well as some 
novel biological drugs can alter gut microbiota. This 
alteration can lead to dysbiosis, which can decrease 
the gut mucous layer and result in the passage of mi-
crobes through the intestinal barrier. Those microbes 
can then cause the production of toxic products and 
induce harmful effects by neurotransmitters of the gut 
microbes or the host. Furthermore, they can produce 
B-cell hyperresponsiveness, impair T-cell differen-
tiation and, finally, create low levels of IgA secretion. 
Consequently, dysbiotic gut microbes, toxic products, 
neurotransmitters, and altered immune cells pass 
through the circulatory system and change the condi-
tion of the skin from healthy to dysbiotic (13). 

The gastrointestinal (GI) system and the skin are 
analogous concerning the functions they possess, 
thus supporting the existence of a correlation be-
tween the skin and gut microbiota. They are both 
well-vascularized and innervated, since they have 
powerful immune and neuroendocrine properties. 
The inner lining of the GI tract and the outer lining of 
the skin are both lined with epithelial cells that have 
direct contact with the exogenous environment, thus 
serving as a link between the inner body and external 
environment, preventing the entry of harmful micro-
organisms and particles (14). Due to constant contact 
with exogenous particles, they also have a high cel-
lular turnover rate, which is important for inhibiting 
adherence and possible infection with foreign micro-
biota and particles. It is of great importance that both 
the GI system and the skin are heavily colonized with 
different resident microbial species, which are essen-
tial for the homeostatic functioning of the organism. 
Still, when exposed to constant stressors (physical or 
psychological), they can become an important fac-
tor in the pathogenesis of several diseases, some of 
which have been mentioned above. 
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The effect of gastrointestinal dysbiosis on the skin 
has been hypothesized by several authors. According 
to O’Neill et al., there are three possible scenarios: the 
gut microbiota can synthesize molecules and factors 
that could be both beneficial and harmful, enter the 
circulation and affect distant sites, with free phenol 
and p-cresol mentioned (15). The second scenario 
implies that, besides their products, the gut bacte-
ria itself could enter the circulation, most probably 
through a disrupted gut barrier, and then affect the 
skin. The third important scenario involves the im-
mune effects and the connection between intestinal 
dysbiosis and inflammatory skin diseases. Addition-
ally, the authors proposed that the resident microbio-
ta of the skin can have further modulatory effects on 
immune-related skin disorders that may be related 
primarily to the gut microbiota (15). In the case of HS, 
the microbiota of crucial importance are the yeast 
Saccharomyces cerevisiae and bacteriae Prevotella 
and Porphyromonas (14).

Diet as the risk factor in hidrad-
enitis suppurativa
Several studies have shown that diet may play 

a role in the manifestation and management of HS. 
Western diet (food rich in carbohydrates and fats, but 
low in fibers) can lead to a shift in microbiome compo-
sition (an increased ratio of Firmicutes to Bacteroides) 
and, subsequently, inflammation. This phenomenon 
has been studied and described in the literature by 
multiple authors. The study by Guo et al. showed that 
a Western diet reduces the release of antimicrobial 
peptides in the small intestine, which progresses to 
dysbiosis and results in the alteration of pro-inflam-
matory cytokine levels (16). Furthermore, as demon-
strated by Birchenough et al., a Western diet reduces 
the colonic mucosal barrier (a part of the innate im-
mune defense) and contributes to epithelial inflam-
mation (17). In addition, the breakdown products of 
this type of diet stimulate insulin and IGF-1 (insulin-
like growth factor 1) production, which attenuate the 
FOX01 (forkhead box protein O1) signal pathway and 
simultaneously increase the mTOR (mechanistic tar-
get of rapamycin) signaling pathway. Such modula-
tion results in an increase in keratinocyte desquama-
tion and sebaceous lipogenesis, which may trigger 
the endogenous release of androgens and ultimately 
lead to HS (5). Finally, in their study, Molnar et al. hy-
pothesized that the high-fat (Western) diet causes 
dysbiosis, systemic inflammation, and hyperhomo-
cysteinemia in susceptible individuals, which leads to 
subsequent elevation of pro-inflammatory cytokines, 
such as IL (interleukin) -1β, IL-6, IL-17, and TNF-α (tu-
mor necrosis factor-alpha). This increase in dysbiosis-

led inflammation coupled with a dysregulation of the 
1-carbon metabolism results in an increase of matrix 
metalloproteinases MMP-2, MMP-8, and MMP-9, re-
sponsible for tissue matrix remodeling and mainte-
nance of lesions and tracts (18). 

Overconsumption of the Western diet is known to 
lead to obesity, insulin resistance, and metabolic syn-
drome, which are closely linked to the severity and 
nature of the clinical presentation of HS. According 
to Hu et al., the crucial element that links HS with in-
sulin signaling and resistance is mTORC1 (mechanis-
tic target of rapamycin complex 1). The Western diet 
increases insulin signaling via the PI3K/Akt pathway 
and activates mTORC1, contributing to insulin resis-
tance in 2 ways. When mTORC1is activated, it induces 
serine/threonine phosphorylation of IRS (insulin re-
ceptor substrates) by S6K1 (ribosomal S6 kinase 1) 
and diminishes its ability to be phosphorylated on ty-
rosine residues. Subsequently, this results in defective 
insulin signaling and insulin resistance. Activation of 
mTORC1 is also a strong contributing factor to lipid 
synthesis. It activates the transcription factor SREBP-1 
(sterol regulatory element binding protein 1), which 
activates ACC (acetyl CoA carboxylase), an enzyme 
crucial in regulating fatty acid synthesis. The authors 
concluded that impaired insulin signaling pathways, 
increased insulin resistance, as well as chronic inflam-
mation are contributing factors that could lead not 
only to HS but some other skin diseases, such as acne 
vulgaris, psoriasis, atopic dermatitis, acanthosis nigri-
cans, and androgenetic alopecia (19).

Diet as the modifiable factor in 
hidradenitis suppurativa
Several different dietary approaches have been 

described in the literature that could improve the 
clinical picture of HS.

One of them is the paleo diet (dairy-free, gluten-
free, grain-free, legume-free, and nightshade-free, 
with nightshade-free items being potatoes, toma-
toes, eggplants, peppers, and paprika) (20). 

Another possible regime is the more strict auto-
immune protocol diet. This type follows the paleo 
diet approach but also includes limitations to eggs, 
seeds, nuts, and artificial sweeteners (20). 

The third option would be the Mediterranean 
diet. This diet, rich in olive oil (omega-3 fatty acids), 
has been shown to lead to lower disease severity 
(21). Omega-3 fatty acids are known for their anti-in-
flammatory properties. Furthermore, they are found 
to be significant gene modulators that regulate the 
expression of proteins related to lipid metabolism 
and inflammation. Because they act as TLR (Toll-like 
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receptor) ligands (most notably TLR2 and TLR4), they 
are able to prevent the inflammatory cytokine cas-
cade. The beneficial effects of omega-3 fatty acids are 
many. Firstly, they inhibit lymphocyte proliferation 
and cytokine and antibody production. Secondly, 
they suppress adhesion molecule expression by de-
creasing interaction between leukocytes and endo-
thelial cells, thus having an anti-atherosclerotic ef-
fect. Finally, they inhibit natural killer cell activity and 
the subsequent apoptosis of cells (22).

The final diet is the elimination diet regime, which 
aims to eliminate possible dietary triggers, particu-
larly foods rich in wheat and brewer’s yeast (bread, 
pastries, cakes, wine, beer and cheese) (20). 

Does diet alteration have an ef-
fect on hidradenitis suppurativa?
The study by Dempsey et al. showed that diet al-

teration could improve the signs and symptoms of 
HS and the quality of life of patients with HS. Out of 
the 242 patients with HS included, 183 (75.6%) par-
ticipants made some alterations in their diet. The 
most common food that patients altered was gluten 

(48.4%), followed by dairy (43.8%), refined sugars 
(39.6%), legumes (25.2%), eggs (21.1%), and brew-
er’s yeast (17.0%). The study’s results demonstrated 
a strong association between dietary alteration and 
improvement of the skin condition, with 65.1% of pa-
tients claiming an improvement in HS (23). 

The study by Fernandez et al. further supports the 
effect of dietary alteration on HS. Out of 700 patients 
with HS included in the study, 32.6% identified symp-
tom-exacerbating foods, while 12% identified symp-
tom-alleviating foods. The most commonly reported 
exacerbating foods were sweets (67.9%), bread/pasta 
(51.1%), dairy products (50.6%), and high-fat foods 
(42.2%). Alleviating foods were vegetables (78.7%), 
fruits (56.2%), chicken (51.7%), and fish (42.7%) (24).

Aboud et al. reported the benefit of a special diet 
regime on the clinical picture of HS. Their study in-
cluded 185 participants. Thirty-seven patients were 
treated at their center with a brewer’s and baker’s 
yeast definitive exclusion diet. The rest of the pa-
tients (148) were not treated at their center and did 
not follow this diet regime. The foods and bever-
ages allowed for consumption were fresh fruits and  

Table 1. Diet regimes associated with the improvement of HS

Description Improvement of HS References

Mediterranean diet 
(rich in omega 3 fatty 

acids)

fresh fruits and vegetables

fish

chicken

beans

extra virgin olive oil

- lower his4 score 
- lower Sartorius score 
- lower self-reported disease activity

(21,22)

Elimination regime no bread

no cake

no pastries

no wine

no beer

no cheese

- decreased frequency of flare-ups 
- lower self- reported disease activity

(20,23-25)

Paleo diet dairy-free

gluten-free

grain-free

legume-free

nightshade-free

- subjective reports of symptoms 
alleviation 
- subjective reports of decreased

flare-up frequency

(20)

Autoimmune

protocol

Paleo diet

+

no eggs

no nuts

no seeds

no artificial sweeteners

subjective reports of symptoms 
alleviation 
subjective reports of decreased

flare-up frequency

(20)
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vegetables, white meats, eggs, cereals that do not 
contain yeast (e.g., rice or com cakes made with puffed 
cereals), green tea, and coffee. Foods and beverages 
that were not allowed were bakery products (e.g., 
pizza, bread, cakes, etc.), soy sauce, vinegar, black tea, 
beer, wine, fermented cheese, mushrooms, and black 
tea. Of the 37 patients that followed this diet regime, 
26 (70%) reported improved overall well-being and 
reduced symptoms. Notably, the symptoms recurred 
after consuming a restricted diet item in 32 of 37 
(87%) patients. In the same study, it was observed 
that symptoms were more severe and flare-ups more 
frequent in the group of patients not treated with the 
diet regime. Therefore, the authors concluded that 
the diet regime reduces local and systemic inflamma-
tion. This results in less invasive operative procedures, 
which maximizes the chances of healing and dimin-
ishes the morbidity of surgical excision (25). 

Several case reports have showed the beneficial 
effects of a zero carbohydrate all-meat ketogenic diet 
consisting of ground beef patties and grass-fed rib-
eye beef steaks. However, the effects of such an in-
tense diet plan on other organ systems must be con-
sidered, since a ketogenic diet can have severe and 
life-threatening implications.

In addition to diet and a healthy lifestyle, main-
taining optimal body weight is important for disease 
management. As described by Kromann et al., sub-
stantial weight loss can significantly reduce disease 
severity as assessed by flares and the number of af-
fected regions. Furthermore, an overweight body is 
more prone to increased friction from skin folds and 
a humid skin milieu, which favors the thriving and 
growth of microbes and promotes low-grade system-
ic inflammation, which are the factors leading to the 
worsening of the clinical picture of HS (26). However, 
as clinicians, we need to be empathetic when recom-
mending any weight-loss regimes to our patients, 
taking into account the psychosocial burden of HS 

and how the inability to afford healthy food choices 
can lead to more stress and frustration.

A summary of diet regimes associated with the 
clinical presentation of HS is presented in Table 1. 

Dietary supplements and HS
In addition to dietary modifications, dietary sup-

plements have been an area of interest due to their 
potential anti-inflammatory effect (20). We have wit-
nessed an increasing interest from our patients re-
garding several substances marketed in “dose form”, 
such as zinc capsules, vitamin D drops, and an oral 
supplement based on myo-inositol, folic acid, and li-
posomal magnesium. Zinc inhibits both isoenzymes 
of 5α-reductase, thus having an anti-inflammatory 
and anti-androgenic effect (20). Various studies have 
demonstrated its potent anti-inflammatory ability 
(20,27-29). Vitamin D studies have shown that its defi-
ciency correlates with HS disease severity. However, a 
causal relationship cannot be established, as vitamin 
D deficiency results from chronic inflammation and is 
not an etiological factor of the disease (30-32). How-
ever, due to its anti-inflammatory effect and its posi-
tive effects on the immune system, skin homeostasis, 
and insulin levels, the potential of vitamin D in the 
treatment of HS must not be neglected. Myo-inositol 
has insulin-mimetic properties, which may decrease 
insulin resistance. Folic acid reduces inflammation, 
decreases insulin resistance, and improves gastroin-
testinal absorbance. Liposomal magnesium also im-
proves fasting glucose levels and insulin resistance. 
As an adjuvant to antibiotic therapy, it has been re-
ported to improve the clinical picture and metabolic 
profile of patients with HS (33). 

A number of other supplements have been linked 
to HS, such as curcumin, copper, vitamin B12, gin-
ger, and resveratrol. However, research on these 
supplements is limited. In our everyday clinical prac-
tice, we should be cautious when recommending  

Table 2. Dietary supplements associated with the improvement of HS

Supplement Improvement of HS References

Zinc - partial and full remission of the disease 
- decreased expression of inflammatory cell markers

(20,29-31)

Vitamin D - decrease in number of nodules 
- decreased frequency of flare-ups

(30,31)

myo-inositol
+

folic acid
+

liposomal magnesium

- reduction of Sartorius severity score 
- improved metabolic profile

(33)
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supplements that the national health authorities 
have not approved, as unregulated products can be 
unsafe for consumption.  

A summary of dietary supplements associated 
with the clinical presentation of HS is presented in 
Table 2. 

Conclusion
Even though the pathophysiologic mechanism of 

HS has not yet been completely understood, it has 
been shown that diet, especially the Western diet, 
could contribute to HS, worsening the clinical mani-
festation and prolonging the drainage from active 
lesions. Western diet leads to a decrease in antimicro-
bial peptides and an increase in the Firmicutes/Bac-
teroidetes ratio. Consequently, there is an increase in 
inflammation, which leads to matrix remodeling and 
the formation of tracts. Furthermore, this diet predis-
poses patients to obesity, diabetes, and metabolic 
syndrome, thus adding the endocrine factor to this 
multifactorial disease. Therefore, educating our pa-
tients about healthy lifestyles and habits is very im-
portant. 
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