
Introduction

Hidradenitis suppurativa (HS) is a chronic, inflammatory 
skin condition characterized by recurrent abscesses, nodules, 
and fistulating sinus tracts that commonly present in inter-
triginous regions.1-6 Symptoms of HS include malodorous 
discharge and painful eruptions that often lead to social iso-
lation and stigma.2,7-10 Studies demonstrate that patients with 
HS experience a poorer quality of life compared to other der-
matologic conditions such as psoriasis.9

Estimated HS prevalence ranges from 0.3% to 4%.11 
Females are affected up to 3 times more often.12 Risk factors 
include cigarette smoking,1 obesity,1,13 high androgen lev-
els,1 and autosomal inheritance.1 The 2019 North American 
clinical management guidelines for hidradenitis suppurativa 
stratifies treatments based on Hurley stage and recommends 
a tailored approach to each patient. Treatments include topi-
cal or intralesional therapies, systemic antibiotics, hormonal 
therapies, retinoids, systemic immunomodulators, biologic 
drugs, and surgical therapies.14 Most recently, adalimumab, a 

TNF inhibitor, has been approved to treat moderate-to-severe 
HS; however it has variable efficacy.4

The association between HS and obesity has been well 
established, with numerous studies demonstrating greater 
disease severity with increasing body mass index (BMI).15-20 
A retrospective study of 249 patients with obesity due to 
undergo bariatric surgery showed a point prevalence for HS 
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of 18.1%.21 Several mechanisms may explain the association 
of obesity with HS including larger skin folds contributing to 
increased mechanical friction, humid microenvironments 
encouraging bacterial proliferation, and obesity contributing 
a systemic inflammatory state.22-24

Lifestyle changes such as dietary modification to promote 
weight loss have demonstrated HS symptom reduction.25 
Weight loss through bariatric surgery and medical therapies 
such as liraglutide have also shown promise.21,26,27 
Additionally, diets excluding potential HS triggers such as 
dairy products, high glycemic index foods, brewer’s yeast, 
and high fat foods have also been reported to reduce HS 
symptoms.28-30 Studies suggest that insulin resistance may be 
one mechanism contributing to these observations. HS has 
been associated with metabolic syndrome, and the preva-
lence of insulin resistance is significantly higher among 
these patients compared to the rest of the population.31 Intake 
of dairy, high fat foods, and high glycemic diets have been 
shown to induce insulin resistance,32,33 hence these could 
exacerbate the baseline endocrine dysregulation associated 
with HS.

Considering the prevalence of HS, its significant morbid-
ity, and the potential impact of lifestyle interventions, an 
examination of the effectiveness of these strategies is war-
ranted. To date, no review has presented a synthesis on 
dietary modifications and weight reduction to reduce symp-
toms of HS. The primary objective of our systematic review 
is to determine the role of dietary modifications and weight 
loss on HS in adults (>18 years of age). Our secondary 
objective is to examine the effect of nutritional supplements 
on HS severity.

Materials and Methods

The Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) statement34 was used to guide this 
study (see Supplementary File S1 for checklist). A review 
protocol following PRISMA-P was created a priori but not 
registered in a central database (Supplementary File S2). 
Ethics review is not required for this type of research at our 
institutions.

Eligibility Criteria

Studies were selected based on the study design, participants, 
interventions, and outcomes. We included randomized con-
trolled trials (RCTs), cohort studies, case-control studies, and 
case-series with more than 5 subjects. We excluded cross-
sectional studies, case reports, and review papers. Studies 
had to be conducted on adult (>18 years) subjects. Eligible 
interventions were any weight reduction strategies and any 
dietary modifications. Dietary modifications included 
changes to promote weight loss and the elimination of poten-
tial triggering foods. Weight reduction interventions 
included, but were not limited to, diet or exercise and 

bariatric surgery. All forms of dietary intervention were 
included, including but not limited to low-calorie, low-fat, 
low-carbohydrate, and the Mediterranean diet. All compara-
tors were considered including placebo interventions and 
usual care. We excluded studies where lifestyle interventions 
were used concurrently with other medical or surgical thera-
pies. We included studies where any measure of HS severity 
was reported as an outcome.

Information Sources and Search Strategy

We searched Medline (OVID interface, 1946 onwards), 
EMBASE (OVID interface, 1947 onwards), and the 
Cochrane Central Register of Controlled Trials (Wiley inter-
face, current issue) with no limits imposed on study design, 
date, or language. The initial search conducted on September 
3, 2017, was updated on January 15, 2018. Search strategies 
were created by one reviewer (AS) in consultation with an 
academic librarian. Examples of search terms include 
“hidradenitis suppurativa,” “body weight,” and “diet” (see 
Supplementary File S3). To ensure comprehensiveness, we 
examined reference lists of included studies for additional 
articles. Literature search results were exported to 
Covidence,35 an article management software program by 
the Cochrane Collaboration (Veritas Health Innovation, 
Melbourne, Australia).

Study Selection

Two authors (AS and CJ) screened the titles and abstracts of 
articles for the removal of duplicates and for inclusion using 
our predetermined criteria. The full texts of the selected stud-
ies were assessed for eligibility independently in an unblinded 
manner by AS and CJ.

Data Extraction

Two reviewers (AS. and CJ) used a standard form to extract 
data independently. Uncertainties in data extraction were 
resolved by discussion, with a third reviewer available in 
case of disagreement (PF). Data was extracted on the study 
type, setting of the intervention, sample size, inclusion crite-
ria, subject characteristics (age in years, sex, BMI in kg/m2, 
Hurley stage), intervention type, control, follow-up period, 
and outcomes. Study authors were contacted when the 
reviewers required additional clarification.

Outcomes

The primary outcome assessed was HS severity as defined 
by Hurley stage and Hidradenitis Suppurativa Clinical 
Response. Secondary outcomes included other measures of 
HS severity such as total abscess and inflammatory-nodule 
count, number of locations of lesions, and the modified 
Sartorius score. Various measures of patient quality of life, 
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pain, depression, and anxiety were also examined. Surrogate 
measures such as BMI, percent body fat, waist circumfer-
ence, and hip to waist ratio were also recorded if available.

Risk of Bias in Individual Studies

Risk of bias was assessed by 1 reviewer (AS) using the 
Newcastle-Ottawa Scale for case-control and cohort stud-
ies.36 Adaptations of the scale were made for case-series stud-
ies. RCTs were assessed using the Cochrane Risk of Bias 
tool.37 Uncertainties were resolved by consultation with a sec-
ond reviewer.

Data Synthesis

We planned a narrative synthesis as the anticipated clinical and 
statistical heterogeneity of the data precluded meta-analyses.

Risk of Bias Across Studies

The Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) criteria38 was used by 1 reviewer 

(AS) to assess the quality of evidence for outcomes across 
studies for each intervention. Uncertainties were resolved by 
consultation with a second reviewer. The quality of evidence 
was reported as “High,” “Moderate,” “Low,” or “Very low.”

Results

Our literature search yielded 1279 results, of which 9 stud-
ies21,28,29,39-44 were ultimately included in the review (Figure 
1). All studies (Table 1) were observational, specifically case-
series/case-control (n = 4),28,39,43,44 prospective single cohort 
(n = 3),29,40,42 and retrospective single cohort (n = 2).21,41 
Qualitative data synthesis is presented in Table 2.

Most studies were conducted on outpatients at hospital-
based dermatology departments, all located in Europe or 
North America. The combined sample size across studies 
was 263. Most studies were small, with the largest being a 
case-series on 78 patients.28 Demographic data on patients 
were not reported for all studies. Based on available infor-
mation, patients were derived from various age groups 
(range 19-71 years), predominantly female (range 50%-
100%), and varied BMI (range 19.1-70.9 kg/m2). Of the 2 

Figure 1. PRISMA33 flowchart illustrating the number of studies obtained through the systematic search, screening, and inclusion stages.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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studies39,40 that reported Hurley stage, almost all patients 
were stage I or II.

Studied interventions for HS included weight loss inter-
ventions, dietary modifications independent of weight loss, 
and nutritional supplements. All interventions were associ-
ated with an improvement in HS symptoms, though a subset 
of patients undergoing bariatric surgery experienced exacer-
bations. In these cases the excess skin resulting from sub-
stantial weight loss led to an exacerbation of symptoms that 
was found in some cases to resolve with removal of excess 
skin.43 Various assessments of HS severity were used, with 
most referring to total number or the extent of, lesions. 
Several studies assessed HS severity based on patient-
reported improvement in unspecified symptoms. No studies 
reported the modified Sartorius score or the Hidradenitis 
Suppurativa Clinical Response. All studies were moderate to 
low quality when assessed by the Newcastle-Ottawa Scale 
(star range 0-5, out of 9). The level of evidence according to 
GRADE for all outcomes was “Very low.”

Weight loss interventions included unspecified, patient-
controlled methods in a case-series (n = 14) that led to 
regression of abdominal lesions before other locations on the 
body.39 Two studies examining bariatric surgery showed 
mixed results. In a case-series (n = 35) that did not report the 
reduction in BMI, 69% of patients worsened postoperatively, 
with 29% improving once excess skin was removed.43 In 
contrast, a retrospective single cohort (n = 35) that achieved 
a minimum 15% reduction in BMI showed statistically sig-
nificant decreases in mean eruption sites from 1.93 to 1.22 (P 
= .003, ES = 2.92) and scarring sites from 1.31 to 0.84 (P = 
.002, ES = 0.33) post bariatric surgery. Only 11.4% of 
patients in this study worsened.45

Dietary modifications independent of weight loss com-
prised elimination diets of a potential triggering food or 
ingredient. A prospective single cohort study (n = 12) exam-
ining a brewer’s yeast (primarily containing the fungus 
Saccharomyces cerevisiae, used in bakery products and fer-
mented foods) free diet for 12 months following surgical 
excision demonstrated regression of skin lesions over the 
year and improvement of quality of life in all patients.29 Two 
other studies examined dairy restriction. In a retrospective 
single cohort study (n = 78) 65% of patients reported a sub-
jective improvement in symptoms despite partial compliance 
with a dairy-restricted diet.41 A case-series with patients act-
ing as their own controls (n = 47) found that 83% subjec-
tively reported symptom improvement after eliminating 
diary.46

Nutritional supplementation in HS was investigated in 
single studies. A case-series (n = 6) found that riboflavin 
(vitamin B2) 3 mg orally 3 times daily over several months 
was associated with a disappearance of lesions in all sub-
jects.44 A prospective single cohort study (n = 14) found that 
patients supplemented with vitamin D according to their 
assessed deficiency (Table 2) experienced a statistically sig-
nificant decrease after 6 months in the mean number 

of nodules of 51% (P = .01), though the mean decrease in 
frequency of flare-ups of 18% was not statistically signifi-
cant (P = .98).42 A prospective single cohort study (n = 22) 
examining zinc gluconate 90 mg (with subsequent dose 
reduction based on positive response) in HS refractory to 
previous treatments found that 99.6% experienced a partial 
or complete remission of symptoms.40

Discussion

The effects of patient-directed weight loss, bariatric surgery, 
dietary exclusion of brewer’s yeast, and dairy restriction on 
HS severity were examined. Nutritional supplementation 
with riboflavin, vitamin D, and zinc gluconate was also stud-
ied in this review. All interventions were associated with 
improvement in HS symptoms though 1 study showed mixed 
results with a majority of patients worsening after bariatric 
surgery which was partially relieved by excision of excess 
skin.43 All studies were observational and of moderate to low 
quality. All outcomes had a very low evidence, mainly as a 
result of poor study validity; however, results within studies 
were consistent with moderate effect sizes. Our review sug-
gests a role for these lifestyle interventions in the treatment 
of HS.

Of note, the 2019 North American clinical management 
guidelines for hidradenitis suppurativa47 recommends 
screening for obesity and counseling for weight loss and 
states that practitioners may recommend oral zinc supple-
ments but notes weak evidence. It states insufficient evi-
dence to recommend avoidance of dairy or brewer’s yeast, or 
to supplement with vitamin D. The guidelines are based on a 
subset of studies included in this article, hence we present a 
more comprehensive review here.

The role of weight loss in alleviating HS symptoms has 
several proposed mechanisms. There is an association of 
weight loss with fewer affected HS sites. Mechanical stress, 
such as friction and pressure, is a risk factor in HS.39 It can 
cause tears in the acroinfundibulum and initiate a cascade of 
inflammation that leads to the Koebner phenomenon.39 
Obesity predisposes patients to the effects of mechanical 
stress48 by increasing contact with skin or between clothing 
skin folds. One study found that weight loss causes the 
regression of abdominal lesions first as contact with tight 
clothing in this region is relieved.39 A separate case study 
showed similar findings with weight loss by dietary mea-
sures leading to HS resolution, particularly in frictional 
areas.25 Following bariatric surgery, a subset of HS patients 
and non-HS patients reporting a worsening of skin 
problems21,43and the emergence of new lesions21 was attrib-
uted to excess skin resulting from dramatic weight loss.

Dietary restriction of HS-triggering foods was also inves-
tigated. In one included study, patients were thought to have 
severe reactions to brewer’s yeast as lesions reappeared 
within 24-48 hours following accidental consumption.29 All 
patients had detectable IgG antibodies to anti-S. cerevisiae 
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antigen, suggesting that an antibody-mediated reaction to 
this food antigen activates mechanisms leading to tissue 
damage.31 Furthermore, the role of dairy was investigated in 
another study. Dairy raises insulin and insulin-like growth-
factor 1 (IGF-1) levels.41 These open the androgen receptor, 
which, when stimulated by dairy androgens, increases pro-
duction of intraductal keratinocytes.28 Hyperkeratinization 
causes follicular occlusion, rupture, inflammation, and even-
tual disintegration.41 This is followed by exposure to com-
mensal bacteria, sinus tract formation, and scarring.41

With regard to supplementation, several interventions 
showed an ability to improve HS symptoms. A study that 
examined riboflavin supplementation showed that when HS 
patients were administered 50 g of glucose, their blood sugar 
curves were mostly flat, signaling an inability to absorb or 
utilize glucose normally.44 This phenomenon was previously 
observed in patients with nutritional deficiencies, hence ribo-
flavin supplementation was proposed.44 While there was clin-
ical improvement, no change in the blood sugar curve was 
observed,44 hence the mechanism remains unclear. After sev-
eral months, riboflavin supplementation could be stopped 
without relapse.44 In another study all HS patients were found 
to be deficient in vitamin D, at a prevalence greater than 
healthy patients.42 Supplementing according to the measured 
vitamin D level led to rapid clinical improvement, though 
relapses were observed in half the patients who discontinued 
the supplement, suggesting a suppressive rather than curative 
effect.42 With regard to the pathogenesis, several studies have 
demonstrated deficient skin immunity in HS that leads to an 
increase in organisms such as coagulase negative staphylo-
cocci, streptococci, corynebacteria, and anaerobes.49 Vitamin 
D reinforces innate immunity by inducing expression of Toll-
Like-Receptor (TLR)-2 and anti-microbial peptides.50 
Vitamin D also affects keratinocyte proliferation and the hair 
follicle cycle, hence it may prevent the follicular obstruction 
implicated in HS.42 Furthermore, the role of zinc in HS has 
also been linked to boosting innate immunity. A prospective 
study of patients treated with zinc 90 mg daily for 3 months 
with subsequent immunohistochemical analysis of HS lesion 
biopsies showed a statistically significant increase in detect-
able innate immune markers, including TLR-2,4,7,9, β-
defensin 4, intercellular adhesion molecule-1, interleukin 
(IL)-6, IL-10, tumor necrosis factor, α-melanocyte stimulat-
ing hormone, and IGF-1. The same study showed that prior to 
treatment with zinc, innate immune markers were suppressed 
in the skin of HS patients compared to controls, particularly 
in the nonlesional skin of HS patients. Hence, zinc 90 mg may 
exert its effects by boosting the otherwise deficient innate 
immunity in the skin in HS patients.51

Limitations

Our systematic review has several limitations. At the study 
level, most included papers had a small sample size. 
Furthermore, not all studies used objective outcome measures 

of HS severity. Often the only information available was 
patient-reported improvement in unspecified HS symptoms. 
Additionally, none of the studies were RCTs, with the obser-
vational studies mostly being of moderate to low quality. At 
the review level, grey literature was not searched, hence there 
could be evidence that is unaccounted for in this study.

Conclusion

There is a demonstrated association of obesity with HS, a 
chronic inflammatory skin condition. Weight loss has overall 
been shown to improve HS but may exacerbate symptoms if 
it results in a pronounced increase in skin folds. HS patients 
may benefit from restriction of dairy and brewer’s yeast, as 
well as supplementation with zinc, vitamin D, and riboflavin. 
These studied interventions show promise; however, all 
studies in our review were observational, hence prospective 
RCTs are required to strengthen findings. Clinicians may 
consider incorporating weight loss and the elimination of 
potential dietary triggers, as lower risk adjunct interventions, 
into the management plan. Healthy eating should be dis-
cussed with HS patients as part of routine care.
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