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Abstract
Introduction: This second part of the S2k guidelines is an update of the 2015 S1 
European guidelines.
Objective: These guidelines aim to provide an accepted decision aid for the selection, 
implementation and assessment of appropriate and sufficient therapy for patients 
with hidradenitis suppurativa/acne inversa (HS).
Methods: The chapters have been selected after a Delphi procedure among the ex-
perts/authors. Certain passages have been adopted without changes from the previ-
ous version. Potential treatment complications are not included, being beyond the 
scope of these guidelines.
Results: Since the S1 guidelines publication, validation of new therapeutic ap-
proaches has almost completely overhauled the knowledge in the field of HS treat-
ment. Inflammatory nodules/abscesses/draining tunnels are the primary lesions, 
which enable the classification of the disease severity by new validated tools. In rela-
tion to the degree of detectable inflammation, HS is classified into the inflammatory 
and the predominantly non-inflammatory forms. While the intensity of the inflam-
matory form can be subdivided by the IHS4 classification in mild, moderate and se-
vere HS and is treated by medication accordingly, the decision on surgical treatment 
of the predominantly non-inflammatory form is based on the Hurley stage of the 
affected localization. The effectiveness of oral tetracyclines as an alternative to the 
oral combination of clindamycin/rifampicin should be noted. The duration of sys-
temic antibiotic therapy can be shortened by a 5-day intravenous clindamycin treat-
ment. Adalimumab, secukinumab and bimekizumab subcutaneous administration 
has been approved by the EMA for the treatment of moderate-to-severe HS. Various 
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OBJEC TI V E S OF TH E GU IDE LI N E S

The present second part of the S2k guidelines is an update 
of the latest edition of the S1 European guidelines from 2015 
and their algorithm.1,2 The first part is parallelly published 
in the Journal of the European Academy of Dermatology and 
Venereology.3 The chapters have been selected after a Delphi 
procedure among the experts/authors. Certain passages 
have been adopted without changes from the previous 
version. The general aim of these guidelines is to provide 
dermatologists in offices and clinics as well as physicians 
of other specialties with an accepted decision aid for the 
selection and implementation of appropriate and sufficient 
therapy of patients with hidradenitis suppurativa/acne 
inversa (HS). No comprehensive list of potential treatment 
complications is included, since this would be beyond the 
scope of these guidelines.

Improvement of the care of patients by  
implementation of guideline recommendations  
and optimization of the knowledge of physicians 
with respect to effectiveness proven in studies

Personal experience and traditional therapeutic concepts of 
physicians concerning the efficacy of individual therapies of 
HS shall be complemented and, if necessary, replaced by the 
consented recommendations.

Aid for stage-related implementation of  
therapies according to the predominant severity

Especially, the presentation of suitable therapeutic options 
while considering the severity of HS in the therapeutic 
algorithm is aimed at ensuring a correct therapy.

Reduction in severe disease courses and scar 
formation

The comprehensive presentation of systemic therapies with 
detailed description of their use has the aim to overcome 
reservations concerning these therapeutic procedures 
among physicians and patients and to ensure their timely, 
sufficient and optimal implementation. The timely initiation 

of sufficient therapies is aimed at reducing severe disease 
courses that are often accompanied by pronounced scarring. 
This includes the development of therapeutic objectives and 
targets used to monitor treatment success and to change the 
therapy, if necessary.

Promotion of compliance

Compliance is often associated with a ratio of benefit to ef-
fort, costs and adverse effects acceptable for the patient. The 

surgical procedures are available for the predominantly non-inflammatory form of 
the disease. The combination of a medical therapy to reduce inflammation with a 
surgical procedure to remove irreversible tissue damage is currently considered a 
holistic therapeutic approach.
Conclusions: Suitable therapeutic options while considering HS severity in the ther-
apeutic algorithm according to standardized criteria are aimed at ensuring a proper 
therapy.

Key points

Why was the study undertaken?

•	 Since the S1 guidelines publication in 2015, vali-
dation of new therapeutic approaches has almost 
completely overhauled the knowledge in the field 
of hidradenitis suppurativa treatment.

What does this study add?

•	 New hidradenitis suppurativa classification: in-
flammatory form (mild, moderate and severe; 
IHS4 classification) and predominantly non-
inflammatory form (Hurley staging). Algorithm 
of predominantly medical (oral tetracyclines 
vs. clindamycin/rifampicin, short-term intra-
venous clindamycin, EMA-approved biologics: 
adalimumab, secukinumab and bimekizumab) 
and surgical treatment (various procedures), 
respectively.

What are the implications of this study for 
disease understanding and/or clinical care?

•	 A therapeutic algorithm with suitable therapeutic 
options while considering HS severity according 
to standardized criteria ensure a proper therapy. 
The combination of medical therapy reducing in-
flammation with surgery to remove irreversible 
tissue damage is considered a holistic therapeutic 
approach.
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individual selection of particularly effective therapies, tak-
ing also the parameters on quality of life assessed in new 
studies into account, has the aim to ensure an especially high 
therapeutic benefit for the patients. Information about treat-
ment and avoidance of adverse effects is aimed at avoiding or 
reducing these effects, thus further promoting compliance.

OBJEC TI V E S OF HS TR E ATM E N T

Regular control and, if necessary, adjustment of the therapy 
with respect to potentially changing disease severity are 
advisable. This is also required to ensure compliance (timely 
modification of therapy in patients responding inadequately 
to therapy or in case of adverse drug reactions). The 
assessment should be performed according to standardized 
criteria4 taking the objectifiable lesions into account and 
after recording the disease-related impairment of the 
quality of life of the patient. If no significant reduction in 
the inflammatory activity of the lesions or no improvement 
of the quality of life is observed after 12 weeks, the therapy 
should be modified while taking the partly different rates 
of effectiveness into account. The recommended indicators 
for assessment are depicted in the first part of the guidelines 
under ‘Severity classification and assessment’.

W H AT 'S N EW ?

Since the publication of the S1 guidelines in 2015,1 valida-
tion of new therapeutic approaches has almost completely 
overhauled the knowledge in the field of HS treatment. 
Inflammatory nodules and abscesses (AN), and draining 
tunnels are the primary lesions of the disease, which enable 
the calculation of the disease severity by new validated clas-
sification tools, especially the International Hidradenitis 
Suppurativa Severity Scoring System (IHS4).4 HS is clas-
sified into two forms in relation to the degree of detectable 
inflammation: the inflammatory and the predominantly 
non-inflammatory form.5,6 While the intensity of the inflam-
matory form can be subdivided by means of the IHS4 clas-
sification in mild, moderate and severe HS and is treated by 
medication accordingly, the decision on surgical treatment of 
the predominantly non-inflammatory form is based on the 
Hurley stage of the affected localizations, that is Hurley stage 
I, II and III.5,7 Concerning the field of classical drug ther-
apy, the effectiveness of systemic oral tetracyclines, which is 
similar to the effectiveness of oral systemic combination of 
clindamycin and rifampicin, should be noted.8 In addition, 
it may be possible to shorten the total duration of systemic 
antibiotic therapy to a 5-day systemic intravenous (i.v.) ther-
apy of clindamycin.9 On the contrary, the number of clinical 
trials with biologics is constantly increasing. Adalimumab,10 
secukinumab11 and bimekizumab12 have been approved as 
subcutaneous (s.c.) injections for the therapy of HS. Various 
surgical procedures are available for the predominantly 
non-inflammatory form of the disease. The combination of 

a medical therapy to reduce inflammation with a surgical 
procedure to remove irreversible tissue damage is currently 
considered a holistic therapeutic approach in HS.13

SCOR I NG SYSTE MS FOR HS 
CLI N ICA L TR I A L S

For a chronic, recurrent, inflammatory disease like HS, it is 
important to have a scoring system that is well validated and 
can serve as primary outcome for clinical trials. Important 
key points for such a score are validation against other 
physician and patient-reported outcomes, ability to be used 
both in clinical trials and daily clinical practice, validation in 
different datasets, be dynamic, consensus-based and provide 
an acceptable intra- and interobserver variability (Table 1).14

Hidradenitis suppurativa clinical 
response (HiSCR)

The HiSCR was developed retrospectively from a phase 2 ran-
domized controlled trial involving adalimumab treatment, 
which used other outcome measures in the trial itself.15 The 
HiSCR identifies responders as those who achieve at least a 50% 
reduction in AN count without an increase in the number of ab-
scesses or draining tunnels relative to baseline. Later on, in the 
pooling dataset of phase 3 adalimumab trails, HiSCR has been 
validated and it has been shown that irrespective of treatment, 
significantly more HiSCR responders than non-responders ex-
perienced clinically meaningful improvement in Dermatology 
Life Quality Index (DLQI), Pain Numeric Rating Scale (NRS), 
Hidradenitis Suppurativa Quality of Life (HS-QoL), work-
related performance and non-work-related performance.16

Although it has been adopted as Federal Drug 
Administration (FDA)-supported primary endpoint in al-
most all randomized controlled trials (RCT) subsequently, 
the drawbacks of HiSCR have become increasingly apparent 
in recent clinical trials. Firstly, patients with an AN count 
<3 were excluded from the clinical trial in which the HiSCR 
was developed. This means that HiSCR may be less stable 
in patients with an AN count <3 and it is, therefore gener-
ally not used in such patients. Consequently, these patients 
are excluded from participating in all clinical trials that use 
HiSCR as the primary endpoint. Secondly, the HiSCR does 
not dynamically take into account draining tunnels.

T A B L E  1   Scoring systems for clinical trials of HS and their grade of 
recommendation.

Recommendation HS scoring system

Should be recommended IHS4
IHS4-55

Could be recommended HiSCR
HS-IGA

May be considered HASI-R
SAHS
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During recent clinical trials, other drawbacks of the 
HiSCR were identified. In particular, the SHINE study, a 
phase 2 RCT assessing the efficacy of vilobelumab/IFX-1 in 
patients with moderate-to-severe HS compared with placebo 
was instrumental in bringing these drawbacks to light.17 
In this trial, the HiSCR rate was not statistically different 
between active treatment and placebo group, even though 
patients in the highest dosed treatment group achieved a sig-
nificantly greater reduction in AN count and draining tun-
nels relative to the placebo group at Week 16. This highlights 
the drawback that HiSCR, by not dynamically incorporat-
ing draining tunnels, cannot fully capture the effect of anti-
inflammatory treatment.

IHS4 and IHS4-55

IHS4 is a validated tool to dynamically assess HS severity 
and can be used both in real-life and in the clinical trials 
setting. IHS4 is calculated by the number of nodules 
(multiplied by 1) plus the number of abscesses (multiplied 
by 2) plus the number of draining tunnels (multiplied by 
4). A total score of ≤3 or less signifies mild, 4–10 signifies 
moderate and ≥11 signifies severe disease. It correlates well 
with Hurley classification, Expert Opinion, Physician's 
Global Assessment, Modified Sartorius score and DLQI.4 It 
has been used as an entry criterion for inclusion in clinical 
trials and has been suggested as a paediatric clinical trial 
inclusion criterion.18 Inter-rater and intra-rater agreement 
was found to be good and intra-rater reliability was very 
good.19,20 The continuous IHS4 score has been adopted as 
a secondary outcome measure, in addition to the HiSCR, in 
many recently completed, ongoing and upcoming clinical 
trials. However, the preference of the FDA for a dichotomous 
outcome has resulted in the continuous IHS4 not being 
implemented as a primary outcome even after the drawbacks 
of the HiSCR have been highlighted.

Therefore, IHS4-55,21 a dichotomous version of the IHS4, 
has been developed and validated both in phase 3 clinical 
trials setting for biologic agents and in datasets with patients 
treated with antibiotics.8 The optimal cut-off threshold was 
identified as a 55% reduction in total IHS4 score. The per-
formance of the IHS4-55 was presented to be similar to that 
of HiSCR in the PIONEER datasets while addressing the 
main drawbacks of the HiSCR.21 The dichotomous IHS4 
takes draining tunnels into account in a dynamic and val-
idated manner, and it does not exclude patients with an AN 
count <3 but many draining tunnels. The best performing 
cut-off for the IHS4 was a 55% reduction in the IHS4 score 
(IHS4-55). Patients who achieved the IHS4-55 had an odd's 
ratio of 2.00 (95%-CI 1.26–3.18, p = 0.003), 2.79 (95%-CI 
1.76–4.43, p < 0.001) and 2.16 (95%-CI 1.43–3.29, p < 0.001) 
for being treated with adalimumab rather than placebo in 
PIONEER-I, PIONEER-II and the combined dataset, respec-
tively. Additionally, achievement of the IHS4-55 was associ-
ated with a significant reduction in inflammatory AN and 
draining tunnels in all analysed datasets.

Moreover, the external validation of the dichotomous IHS4 
in a large Europe-wide prospective antibiotics study showed 
that the score was not only responsive in patients treated with 
adalimumab but also in patients treated with secukinumab 
and antibiotics.8,22 Achievers of the IHS4-55 demonstrated a 
significant reduction in the count of inflammatory AN and 
draining tunnels (all p < 0.001). Additionally, IHS4-55 achiev-
ers had an odds ratio (OR) for achieving the minimal clinically 
important change (MCIC) of DLQI, NRS pain and NRS pruri-
tus of 2.16 (95% CI 1.28–3.65, p < 0.01), 1.79 (95% CI 1.10–2.91, 
p < 0.05) and 1.95 (95% CI 1.18–3.22, p < 0.01), respectively.

This evidence suggests that IHS4-55 is a well-validated 
outcome that can be used as a novel primary outcome for 
clinical trials and daily clinical practice and that IHS4-55 
addresses some of the HiSCR drawbacks dynamically, by 
including draining tunnels in a validated manner. By allow-
ing the analysis of patients with an AN count <3 but many 
draining tunnels, this outcome measure will improve inclu-
sivity in clinical trials.

Severity Assessment of Hidradenitis 
Suppurativa (SAHS)

SAHS is a severity score, including number of involved 
regions (axillas, submammary areas, intermammary or 
chest, abdominal, mons pubis, groins, genital, perianal 
or perineal, gluteal regions and others [e.g. neck and 
retroauricular]), number of inflammatory and/or painful 
lesions other than tunnels and number of tunnels. It has 
been validated only in correlation with modified Sartorius 
and Hurley score and has been found well correlating with 
them.23 Responsiveness to treatment has been tested in 
a prospective manner in a case series of treated patients 
from a single centre. A dichotomous outcome has not been 
developed yet. The validation in clinical trial settings and 
other datasets is also lacking.

Hidradenitis Suppurativa area and severity 
index revised (HASI-R)

HASI-R measures inflammatory colour change, 
inflammatory induration, open skin surface and extent of 
tunnels, in various body sites using an estimation of involved 
body surface area (BSA).24 Each of these variables is scored 
on a Likert scale from 0 to 3 (0 = none; 1 = limited/mild, 
2 = moderate, 3 = severe/extensive) based on the average 
intensity for each body site.

It has been shown that it has moderate inter-rater reli-
ability and excellent intra-rater reliability.24 Divergent va-
lidity, assessed by correlation with the reverse-scored DLQI, 
showed a weak, non-significant correlation. It has no estab-
lished and validated cut-off points for severity group and has 
not been validated according to patient-reported outcomes. 
A dichotomous outcome has not been established and the 
validation in clinical trial settings and other datasets is 
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lacking. It remains unknown how the HASI-R performs in a 
diverse patient population and how responsive this score is 
to change after anti-inflammatory therapy.

HS-investigator global assessment (IGA)

The HISTORIC effort developed and provided initial 
validation for HS-IGA, an investigator global assessment 
HS-specific tool.25 Regardless of lesion type, axillary and 
inguinal regions most influenced the HS-IGA score. The 
score was well correlated with HS-physician global assess-
ment (PGA) and HiSCR along with DLQI, NDS pain and 
HS-QoL .

OV ERV IEW OF TH ER A PEU TIC 
OP TIONS

Currently, the tumour necrosis factor (TNF)-α inhibitor 
adalimumab, the interleukin (IL)-17A inhibitor secuki-
numab and the IL-17A/F inhibitor bimekizumab are the 
only European Medicines Agency (EMA)-approved com-
pounds for the medical treatment of HS.26 Adalimumab is 
approved for the treatment of moderate-to-severe active HS 
in patients aged 12 years and older with inadequate response 
to conventional systemic HS therapy.10,27 Secukinumab11 
and bimekizumab12 are approved for the treatment of adult 
patients with moderate-to-severe active HS and inadequate 
response to conventional systemic HS therapy. All other 
therapeutic options discussed in this guideline—except for 
monotherapy with antibiotics—should be considered off 
label.

A DJ U VA N T TH ER A PY

General measures

General adjuvant measures in HS include weight loss, smok-
ing cessation, physical exercise, healthy lifestyle, pain con-
trol (detailed information is provided in the section ‘Lifestyle 
interventions, analgesics and wound care’).

Local antiseptics

There is no scientific evidence to recommend the use of 
over-the-counter skin cleansers with antibacterial or anti-
inflammatory properties such as chlorhexidine, benzoyl 
peroxide, zinc pyrithione, triclosan.1,28–32

Menstrual products and deodorants

There is insufficient evidence to make recommendations for 
or against the use of specific menstrual products, deodorants 
and antiperspirants.33–35

Psychosocial support measures

Indirect evidence indicates that psychological intervention 
is beneficial to people with different dermatoses, but specific 
studies are needed to confirm this in HS.36

TOPICA L TH ER A PY – 
NONA N TIBIOTIC S

Resorcinol

Topical resorcinol 15% has been shown to be effective and well 
tolerated in reducing the size and number of non-fistulous 
HS lesions and decreasing pain and lesion duration.37–40

Mechanism

Resorcinol (m-dihydroxy benzene) is a phenolic compound 
with keratolytic, antipruritic and antiseptic activities. It is 
administered in an oil/water cream with emulsifying waxes; 
ingredients listed as cremor lanette, consisting of the follow-
ing components: alcohol cetylicus et stearylicus emulsificans 
b (cetostearyl alcohol type b), acidum sorbicum (sorbates), 
cetiol V (decyloleat), sorbitolum liquidum cristallisabile 
(sorbitol) and aqua purificata (water). In Europe, it is not 
marketed in 15% concentration and has to be prepared as a 
compound.39 The formulation package in aluminium tubes 
has shown the physicochemical and microbiological stability 
of resorcinol for 12 months at room temperature.41

Indication

Mild-to-moderate HS (according to the IHS4 classification) 
without draining tunnels/localized Hurley stage I and mild 
stage II. No formal studies or guidelines are available on the 
use of resorcinol in pregnancy.

Dosage and duration of treatment

Resorcinol 15% twice daily in a flare and once daily as a 
maintenance treatment for up to 16 weeks.

Use of scoring systems that evaluate draining tunnels in a vali-
dated manner (Table 1)

Strength Agreement

Should be 
recommended

Strong 
consensus

34/34 
(100%)

Psychological intervention in the management of HS

Strength Agreement

May be
considered

Strong 
consensus

34/34 
(100%)
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Response rate

In a single-centre cohort study of 32 patients, 68.8% re-
ported a clinical response and 65.6% reported at least a 50% 
improvement compared with the DLQI baseline score.39 A 
retrospective trial reported HiSCR response in 85.3% of pa-
tients treated with resorcinol versus 52% HiSCR responders 
with topical clindamycin.42 Topical 15% resorcinol was also 
found to be associated with high patient treatment satisfac-
tion in 92 patients with HS Hurley I and Hurley II, assessed 
by Treatment Satisfaction Questionnaire for Medication 
(TSQM).40

Other therapies

In a case series, including 11 HS patients, azelaic acid was not 
effective in improving DLQI and NRS.43

TOPICA L A N TIBIOTIC S

Clindamycin

Clindamycin is the only antibiotic that has been studied as a 
topical agent.44,45

Mechanism

Clindamycin binds to the 50S ribosomal subunit of bacteria, 
where it disrupts transpeptidation and subsequently protein 
synthesis in a similar manner to macrolides although not 
chemically related.

Indication

Mild-to-moderate HS (according to the IHS4 classification) 
without draining tunnels.

Dosage and duration of treatment

Clindamycin 1% gel/lotion/cream twice daily in a flare for up 
to 12 weeks. Treatment may be prolonged if clinically indicated.

Results

In a double-blinded randomized controlled trial of 27 Hurley 
stage I or mild stage II HS patients, topical clindamycin 

0.1% exhibited a 4.5-fold stronger improvement than pla-
cebo (p < 0.01) on superficial lesions (folliculitis, papules 
and pustules). The effect on deep AN was very low if any.44 
In a double dummy controlled trial of 46 HS patients with 
Hurley stage I or II, no significant difference was found 
between topical clindamycin 1% and systemic tetracycline 
2 × 500 mg/day over 3 months.45

SYSTE M IC A N TIBIOTIC S

Tetracyclines

The largest study on the efficacy of tetracyclines to date is 
a prospective, multicentre cohort study comparing oral 
tetracyclines with oral clindamycin and rifampicin.46 Out 
of the included 283 patients, 103 received oral tetracyclines 
(tetracycline, n = 42; doxycycline, n = 121; minocycline, 
n = 17).

Mechanism

Tetracyclines bind to the 30S ribosomal subunit reversibly 
and prevent the binding of the amino acyl tRNA and thus 
translation.

Indication

Tetracyclines can be prescribed to mild-to-severe HS patients 
(according to the IHS4 classification).46,47 They should not be 
administered to pregnant women or children younger than 
9 years old due to risk of discoloration of permanent teeth.48

Dosage and duration of treatment

All tetracycline antibiotics are administered for a duration 
of 3 months.

Response rate

HiSCR achievement of tetracyclines ranges from 23.5% to 
64.0% of patients.46,47,49 A European cohort study has shown 
HiSCR achievement in 40.1% HS patients under tetracy-
clines.46 Patient characteristics or disease severity were not 
associated with the attainment of HiSCR, the minimal clini-
cally important differences for the DLQI and pain. A small 
study demonstrated that the efficacy of subantimicrobial, 

Treatment of mild-to-moderate HS (without tunnels) with 
resorcinol 15% peel

Strength Agreement

May be 
considered

Majority
agreement

20/34
(59%)

Treatment of superficial HS lesions of mild-to-moderate HS 
(without draining tunnels) with clindamycin 1% gel/lotion/cream

Strength Agreement

May be 
considered

Majority
agreement

20/34
(59%)
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modified-release doxycycline (40 mg/day) per os (p.o.) is 
similar to regular-release doxycycline (100 mg 2×/day) with, 
respectively, 64% and 60% of patients achieving HiSCR after 
12 weeks of treatment.49 Other tetracyclines, such as lyme-
cycline (300 mg/day, n = 45), have been studied in smaller 
patients numbers and show similar efficacy compared with 
tetracycline or doxycycline.47

Clindamycin and rifampicin

Multiple studies have deemed combination treatment with 
clindamycin and rifampicin to be beneficial in HS.50–52 
However, the aforementioned prospective study by van 
Straalen et al.46 demonstrated that clindamycin in combina-
tion with rifampicin shows similar efficacy as tetracyclines 
regardless of disease severity.

Mechanism

For clindamycin see chapter ‘Topical antibiotics – 
Clindamycin’. Rifampicin inhibits DNA-dependent RNA pol-
ymerase activity in bacteria, by interacting with bacterial RNA 
polymerase. Moreover, it significantly inhibits IL-1β, IL-6, 
IL-8, IL-10 and TNF-α production in ex vivo HS lesional skin 
explants.53 Rifampicin is a strong inducer of cytochrome P450 
and may influence the metabolism and toxicity of other drugs 
metabolized by the same pathway, such as oral contraceptives. 
Combined treatment with rifampicin and clindamycin has 
been shown to significantly reduce the plasma concentration 
of clindamycin in patients with HS.54 However, the clinical im-
portance of this finding remains unknown.

Indication

Combination therapy with clindamycin and rifampicin p.o. 
may be considered for individual moderate-to-severe HS pa-
tients (according to the IHS4 classification).

Dosage and duration

In combination treatment, clindamycin and rifampicin are 
administered in a dosage of 2 × 300 mg/day p.o. each for the 
duration of 10–12 weeks.

Response rate

A European cohort study demonstrated a HiSCR achieve-
ment of 48.2% in 180 HS patients.46 One study, including 60 
patients, demonstrated no statistically significant difference 
in clinical response among patients treated with either clin-
damycin monotherapy (n = 30, HiSCR 56.5%) or combined 
treatment with clindamycin and rifampicin (n = 30, HiSCR 
63.3%) after 8 weeks of treatment.55

Clindamycin

Clindamycin monotherapy—p.o. or i.v.—may be considered 
instead of the combination of clindamycin and rifampicin.

Mechanism

See chapter ‘Topical antibiotics – Clindamycin’.

Indication

Clindamycin p.o. monotherapy has been assessed in mild-to-
severe HS patients and shows a significantly better response 
rate in mild-to-moderate patients (IHS4).55,56 Clindamycin 
i.v. has been studied as a first choice treatment in therapy-
naïve patients with moderate-to-severe HS.9

Dosage and duration of treatment

Clindamycin monotherapy has been assessed for the dosage 
of 2 × 300 mg/day p.o. for the duration of 12 weeks as well as 
3 × 600 mg/day i.v. over 5 days.

Response rate

Reported HiSCR achievement to clindamycin p.o. mono-
therapy ranges from 56.5% to 61.8% in a single-centre pro-
spective study with 30 patients and a retrospective study with 

Tetracyclines as first choice HS treatment

Strength Agreement

Should be 
considered

Majority
agreement

25/34
(74%)

Tetracycline antibiotics for a duration of maximum 3 months/
course

Strength Agreement

Should be 
recommended

Consensus 30/34
(88%)

Interchangeable use of tetracyclines

Strength Agreement

Should be
recommended

Majority
agreement

25/34
(74%)

The clindamycin and rifampicin combination in moderate-to-
severe HS patients

Strength Agreement

Could be 
recommended

Consensus 27/34
(79%)
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8  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

53 HS patients treated for 8 weeks.55,56 In an observational 
retrospective study with 61 therapy-naïve patients, a 5-day 
loading dose of i.v. clindamycin (3 × 600 mg/day)—prior to 
10–12 weeks of clindamycin–rifampicin combination treat-
ment p.o.—resulted in a significant median 30% reduction 
of IHS4 and 47% of DLQI.9

Ertapenem

Mechanism

Ertapenem is a broad-spectrum i.v. β-lactam antibiotic be-
longing to a group of antibiotics known as carbapenems. It 
covers aerobic and anaerobic bacteria. Ertapenem is bac-
tericidal as it binds to the penicillin-binding proteins that 
weaken or interfere with cell wall formation.

Indication

Ertapenem may be considered in severe HS patients (accord-
ing to the IHS4 classification) and for down-staging prior to 
surgery.

Dosage and duration of treatment

One gram per day i.v. infusion as a 6-week course.

Response rate

Two retrospective studies involving a total of 66 patients have 
explored the use of ertapenem in the treatment of HS.57,58 
Ertapenem resulted in a significant reduction of the median 
Sartorius score from 49.5 (interquartile range [IQR] 28–62) 
to 19.0.12–28,58 Altogether, 67% (29/43) and 26% (13/50) of 
Hurley stage I and II areas reached clinical remission in 
one study. Most patients received additional antibiotic as 
a consolidation treatment after ertapenem discontinua-
tion. The other studies treatment duration varied from 8 to 
128 days and ertapenem was administered in combination 
with concomitant medications.57 The authors report a mean 
time relapse of 5.8 weeks (range, 1–22 weeks) after stopping 
ertapenem and without any consolidation or maintenance 

treatment. The majority of the patients (25/28, 89.3%) re-
ported improvement of lesion drainage.

Other antibiotics

A range of other systemic antibiotics have been suggested 
in case reports and in expert opinion, but none have been 
systematically evaluated even at the level of open prospec-
tive case series. The treatments mentioned below should cur-
rently be considered as experimental therapies.

Clindamycin and ofloxacin

The combination of clindamycin with ofloxacin has been 
retrospectively assessed among 65 patients with mild-to-
moderate HS for a mean duration of 4.3 months (range, 
1–20).59 Four different dosages were used for clindamycin 
(600–1800 mg), and two different dosages for ofloxacin (200 
or 400 mg) based on the patients' weight. Thirty-eight patients 
(58%) reported improvement of disease activity, with complete 
response for 22/65 (34%) and partial remission in 16/65 (25%). 
Clinical worsening was reported by seven (11%) patients and 
early cessation of treatment by 11 patients (17%). Twenty-eight 
per cent (18/65) of the patients reported side effects.

Rifampicin-moxifloxacin-metronidazole

Systemic treatment with a combination of rifampicin-
moxifloxacin-metronidazole, either alone or preceded by sys-
temic ceftriaxone in half of the patients, has been described 
as effective in an retrospective study of 28 patients with 
treatment-resistant moderate-to-severe disease.60 Patients 
who showed response after 12 weeks of initial treatment were 
treated for an additional 12 weeks using a combination of 
moxifloxacin and rifampicin. The treatment led to complete 
response in 16/28 patients (57%). Main adverse effects were 
gastrointestinal symptoms and vulvovaginal candidiasis.

CONSIDER ATION OF BAC TER I A L 
R E SISTA NCE U N DER LONG -TER M 
A N TIBIOTIC TR E ATM E N T

Long-term antibiotic treatment can lead to antibiotic resist-
ance. This may pose a problem as international HS guidelines 
typically recommend antibiotic treatment for 10–12 weeks as 
first-line therapy in patients with mild-to-moderate disease 
severity and antibiotics are also intermittently used to control 

Clindamycin p.o. as monotherapy

Strength Agreement

May be
considered

Majority
agreement

22/34
(65%)

Clindamycin i.v. as monotherapy (5 days) to quickly reduce 
inflammation

Strength Agreement

May be
considered

Majority
agreement

24/33
(73%)

Ertapenem to reduce exuberant inflammation and drainage in 
severe HS

Strength Agreement

May be
considered

Consensus 27/34
(79%)
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flares.1,2,7,61–67 Antibiotic treatment in HS is used with alleged 
anti-inflammatory properties,50–52,68 but an antimicrobial ef-
fect cannot be ruled out, given the presence of a rich bacterial 
flora within lesions.69–72 Whichever mechanism is related to ef-
ficacy, any antibiotic may induce resistance in patient's micro-
biome. World Health Organization Regional Office for Europe 
and the European Centre for Disease Prevention and Control 
consider the rising antimicrobial resistance (AMR) as a major 
public health concern.73 Data on AMR in HS patients treated 
with antibiotic are scarce, and only a few evaluated AMR de-
velopment after an antibiotic course in HS patients.56,74

In a cross-sectional analysis, Fischer et  al. included 
239 patients with bacterial data from HS lesions and con-
cluded that antibiotic therapy for HS may induce AMR.74 
They found patients using topical clindamycin more likely 
to grow clindamycin-resistant Staphylococcus (S.) aureus 
in comparison with patients not using antibiotics (63% vs. 
17%; p = 0.03) and that ciprofloxacin induced ciprofloxa-
cin and methicillin resistance in S. aureus, when compared 
with those who did not receive any antibiotic (100% vs. 10%; 
p = 0.045). Trimethoprim/sulfamethoxazole-resistant Proteus 
species were also increased in patients using trimethoprim/
sulfamethoxazole as compared with no antibiotic (88% vs. 
0%; p = 0.001). Surprisingly, no significant antimicrobial re-
sistance was observed in patients treated with tetracyclines 
or oral clindamycin.74 It has been suggested that adding a 
disinfectant may reduce the development of AMR.75,76 Other 
studies examined the frequency of AMR in isolates from HS 
patients. The frequency range of AMR for different AB tested 
is broad (Table S1).56,75,77–80 It is notorious that AMR differs 
between geographical regions due to different habits of anti-
biotic prescriptions and/or antibiotic restrictions.73 General 
microbiological rules could be proposed to prevent or limit 
AMR. Taking into consideration HS severity, it is the pre-
scribing physician's responsibility to measure benefits and 
risks of antibiotic treatment. In difficult cases, consultation of 
infectious diseases and/or microbiology experts is required.

A N TI-I N FL A M M ATORY TR E ATM E N T

Intralesional corticosteroids

Indication

Intralesional triamcinolone acetonide showed effectiveness 
in rapidly reducing inflammation associated with acute 
flares and in managing recalcitrant nodules and tunnels.82

Dosage and duration of treatment

Single triamcinolone acetonide 10–40 mg/mL injection in 
individual lesions was given either as monotherapy or in 
combination with systemic treatments.83 Ultrasonography 
can be used to guide the injection of triamcinolone and to 
assess the response to treatment.84 In case of no response, 
follow-up triamcinolone injections can be administered in 
periods ranging from 1 week and 3 months.85

Response rate

Effective clinical response, in terms of complete resolu-
tion of the lesions and significant improvement of ery-
thema, suppuration or edema can be expected in 44–70% 
of the patients.83 Significantly reduced patient-reported 
pain is usually observed within one day and the improve-
ment in physician-assessed severity can be achieved within 
7 days.86

Systemic corticosteroids

Indication

High-dose systemic corticosteroids have been shown to be 
effective in treating acute flares but have been associated 
with exacerbations when tapering the dose.87 Care should be 
taken during pregnancy due to the potential risk of neonatal 
adrenal suppression.88

Discontinuation of antibiotic treatment when it fails after several 
weeks

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Avoidance of low dosing regimen for induction treatment (high 
bacterial load at induction)

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Considering deleterious pharmacokinetic interaction (54,81)

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Adapted strategy to the bacterial load of lesions and disease 
severity (70)

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Intralesional corticosteroids (in single lesions in mild-to-
moderate HS)

Strength Agreement

May be
considered

Majority
agreement

16/32
(50%)
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10  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

Dosage and duration of treatment

Ten milligram per day prednisolone equivalent p.o. could be 
used as an adjunct treatment of refractory disease.7 Short-
term, higher dose prednisolone equivalent p.o. (0.5–0.7 mg/
kg/day) may be effective in acute flares; the dose should be 
rapidly tapered.82

Response rate

Limited case reports and case series are available regarding 
the use of systemic corticosteroids in the treatment of HS. 
Eleven/13 patients with recalcitrant HS showed a clinical 
response to 10 mg/day prednisolone as an adjunct therapy, as 
evaluated by PGA at 2- to 4-week intervals.89 In 16 patients 
with moderate-to-severe HS treated with prednisolone, 
at a median dose of 0.44 mg/kg/day for a median period 
of 30 days as an adjunct treatment for disease control or 
preoperative care, a HiSCR achievement of 70% and an IHS4 
reduction in 40% of patients were reported.90 In addition, a 
significant reduction in median pain NRS and DLQI was 
observed in 74% and 19% of patients, respectively. Three 
patients experienced a remarkable disease worsening after 
steroid cessation.

Dapsone

Mechanism

Dapsone (4,4′-diaminodiphenyl sulphone) is a sulphone 
drug with antibacterial and anti-inflammatory properties. 
Antibacterial activity is mediated through inhibition of dihy-
drofolic acid synthesis; the mechanism of anti-inflammatory 
activity is less well defined.

Indication

Patients with mild-to-moderate disease (according to the 
IHS4 classification). Therapy should be initiated where 
standard first or second-line agents fail. Dapsone is not 
teratogenic but should be avoided during breast feeding.

Dosage and duration of treatment

T–200 mg/day for a minimal duration of 3 months and a 
maximum reported range of 3–48 months.

Response rate

Current evidence for dapsone usage in HS is limited to 
case reports, case series and uncontrolled retrospective 
studies.91

Colchicine

Colchicine is a natural alkaloid extracted from plants of the 
lily family, including Colchicum autumnale.

Mechanism

Colchicine has both antimitotic and anti-inflammatory 
effects.

Dosage and duration of treatment

0.5–2.5 mg/day.92

Response rate

In an open prospective study with 20 patients, a combi-
nation of colchicine 0.5 mg/day and minocycline 100 mg/
day led to improvement in every score after 3 months and 
the improvement persisted over time.93 In a retrospective 
analysis of 44 patients divided into three groups (colchicine 
monotherapy 1 mg/day, colchicine and doxycycline 100 mg/
day and colchicine and doxycycline 40 mg/day), colchicine 
was assessed effective both alone and in combination.94

Zinc gluconate

Mechanism

Zinc has antioxidant and immunomodulatory properties.95

Indication

Zinc may be considered as a second-line maintenance 
treatment in mild-to-moderate HS. Zinc supplementation 
can be administered in zinc deficient patients. A prospec-
tive case–control study showed significantly lower serum 
zinc levels in 122 HS patients with mild-to-moderate HS 
compared with 122 controls (p < 0.001).96 Low zinc levels 
were also associated with more severe HS and lower DLQI.

Dosage and duration

90 mg/day zinc gluconate p.o. at initiation, may be lowered 
according to results and gastrointestinal tract side effects: 
long-term treatment.

Dapsone as a third-line treatment for mild to moderate HS

Strength Agreement

May be
considered

Consensus 30/34
(88%)
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Response rate

Several studies have shown that oral zinc gluconate may 
have a suppressive effect in HS lesions. In 22 patients with 
mild-to-moderate HS, eight complete remissions and 14 
partial remissions were registered.97 A combination of 
zinc gluconate 90 mg/day and topical triclosan 2% 2×/
day was evaluated in a retrospective study in 66 patients 
with mild-to-moderate HS. After 3 months of treatment, 
a significant decrease in the median modified HS score 
and DLQI was observed (p < 0.0001 and p = 0.0386, respec-
tively) with significant decrease in inf lammatory nodules 
and f lares, while tunnel count and visual analogue scale 
(VAS) did not change.30 In a retrospective clinical study, 
47 patients with mild-to-moderate HS were treated with 
90 mg zinc gluconate and 30 mg of nicotinamide daily for 
90 days. Significant reduction in the number and mean 
duration of acute f lares, VAS, DLQI and IHS4 were ob-
served at 12 and 14 weeks, compared with 45 patients in 
the control group without treatment (p < 0.05).98 A com-
bination of zinc gluconate (90 mg/day) and topical clin-
damycin did not show similar effectiveness in controlling 
HS f lares like azithromycin and topical clindamycin in 
a prospective cohort study in eight female children with 
mild-to-moderate HS.99

Ciclosporine

Mechanism

Ciclosporine is a calcineurin inhibitor with potent immu-
nosuppressive activity. It specifically targets T lymphocytes, 
suppressing both the induction and proliferation of T-
effector cells and inhibiting production of cytokines (TNF-α 
and IL-2).

Indication

Ciclosporine should be reserved to cases where failure of 
response to standard first-, second- and third-line therapies 
occurs.

Dosage and duration of treatment

Ciclosporine 2–6 mg/kg/day has been administered for vari-
able duration (6 weeks–7 months).100 There are limited data 
assessing appropriate dose or duration in HS treatment.

Response rate

An exploratory retrospective review of ciclosporine treat-
ment in HS patients was performed at three centres between 
2009 and 2012 with a 50% slight improvement in recalcitrant 
HS cases.101

Immunoglobulin

Mechanism

γ-Globulin exhibits immune-modulatory actions.102 
Immunomodulation is primarily used to decrease 
inf lammatory reactions by controlling various, mainly 
antibody-mediated, components of the immune 
mechanisms.

Indication

Chronic recalcitrant HS.

Dosage and duration of treatment

Human immunoglobulin administered at a dose of 12.38 mg/
kg i.m. monthly for 1–15 months.

Response rate

In a monocentric, retrospective study with 63 HS patients, 
37 (59%) showed overall improvement.103 No improvement 
or worsening was seen in 3/63 (5%) patients (5%). A period 
without new lesions was achieved in 46/63 (73%) patients.

HOR MONA L TR E ATM E N T OF HS

There is an ongoing debate on the role of sex hormones in 
the pathogenesis of HS. Arguments in favour are that the 
first signs of the disease coincide with the start of the men-
strual cycle and that many female patients experience peri-
menstrual f laring of the disease or during pregnancy.104,105

Oral zinc gluconate as a second line treatment in patients with 
mild-to-moderate HS

Strength Agreement

� May be
considered

Majority
agreement

19/32
(59%)

Ciclosporine in the treatment of recalcitrant HS

Strength Agreement

May be
considered

Majority
agreement

17/34
(50%)

Intramuscular immunoglobulin as a third line treatment in 
patients with HS

Strength Agreement

Is not
recommended

Majority
agreement

23/32
(72%)
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Hormonal antiandrogens

Limited clinical studies showed that antiandrogens, such 
as cyproterone acetate and oestrogens, improve HS, while 
progestogens induce or worsen a pre-existing HS due to their 
androgenic properties.106–108

Indication

Female patients with polycystic ovary syndrome (PCOS), 
menstrual abnormalities, signs of hyperandrogenism 
or upper normal or high serum levels of 
dehydroepiandrosterone, androstenedione and/or sexual 
hormone-binding protein.109

Response rate

The combined treatment with the antiandrogen, cypro-
terone acetate and ethinyl oestradiol on four women with 
long-standing HS controlled the disease successfully in all 
patients with 100 mg/day cyproterone acetate using the re-
versed sequential regimen, lowering the antiandrogen to 
50 mg/day caused deterioration.106 Further seven females 
receiving hormonal antiandrogens with 9-nortestosterone 
derivatives induced or exaggerated HS, whereas other con-
traceptives did not influence or improved HS at the same in-
dividuals.107 A double-blind trial of two contraceptive pills, 
one containing 50 mg of cyproterone acetate and the other 
one norgestrel, showed no difference in the improvement 
observed in female patients with HS.110

Spironolactone

Spironolactone is a synthetic anti-mineralocorticoid with 
antiandrogen, gestagen, oestrogen and glucocorticoid ef-
fects.111 It is more commonly known as a potassium-sparing 
diuretic compound.

Dosage and duration of treatment

100 mg/day (50–150 mg/day) spironolactone p.o. There is no 
standard dose for the treatment of HS. To limit side effects, 
a starting dose of 25 or 50 mg/day is subsequently increased 

after a few weeks. There is no enough evidence for recom-
mendation in HS treatment.

Response rate

Responses to spironolactone are usually registered within 
3 months.111 A retrospective study of 67 women received 
25–200 mg/day spironolactone (average dose 75 mg/day) fol-
lowed for an average of 7 months exhibited improvement in 
pain, inflammatory lesion count and physician-assessed dis-
ease severity.

BIOLOGIC S

Adalimumab

Mechanism

Adalimumab is a fully human monoclonal antibody 
corresponding to the human immunoglobulin IgG1. It binds 
with high affinity and specificity to soluble and membrane-
bound TNF-α and blocks its biological activity.

Indication

Adalimumab is a European Medicines Agency (EMA)- and 
FDA-approved drug for the treatment of active moderate-to-
severe HS indicated for patients >12 years with an inadequate 
response to conventional systemic HS therapy. Antibiotics 
may be continued during adalimumab treatment.

Dosage and duration of treatment

The approved dosage for HS is (a) for adults: adalimumab 
160 mg on Day 1, 80 mg on Day 15 and from Day 29, 40 mg 
each week or 80 mg every 2 weeks. If adalimumab is discon-
tinued, it can be reintroduced with 40 mg each week or 80 mg 
every 2 weeks. (b) For patients ≥12 years and ≥30 kg: 80 mg 
Day 1, followed by 40 mg every 2 weeks starting Day 8. If 
effect is not achieved, adalimumab can be administered at 
40 mg each week or 80 mg every 2 weeks. Adalimumab is ad-
ministered by subcutaneous (s.c.) injection. There is no dose 
adjustment for patients with obesity (>100 kg). In patients 
with less than 25% improvement in AN count after 12 weeks, 
treatment with adalimumab should be discontinued. For 
patients who do not achieve HiSCR, but achieve a 25%–50% 
improvement in AN count (partial response) after 12 weeks, 
continuation for 3 more months should be considered, since 
it has been shown that 73% of partial responders achieved 
HiSCR at Week 12.112 Following discontinuation of treat-
ment, recurrence can occur after a median of 11–12 weeks.10

Hormonal antiandrogens as an adjust treatment in female 
patients with HS and PCOS, menstrual abnormalities, signs of 
hyperandrogenism or upper normal or high androgen serum 
levels

Strength Agreement

May be
considered

Majority
agreement

19/33
(58%)
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Response rate

In a three arm RCT with 154 patients consisting of a double-
blind phase and an open-label phase, patients were assigned 
to adalimumab 40 mg every week (after 160 mg at Week 0 and 
80 mg at Week 2), 40 mg every other week (after 80 mg at Week 
0) or placebo. At Week 16, the proportion of patients achiev-
ing a HS-PGA score of clear, minimal or mild, with at least a 
2-grade improvement relative to baseline, was 17.6%, 9.6% and 
3.9% for every week, every other week and placebo, respec-
tively (every week group vs. placebo, p = 0.025).113 Significant 
improvements were also seen in secondary outcomes, includ-
ing VAS pain and DLQI for the every week group. A decrease 
in response was registered after the switch from every week to 
every other week in the open-label period. The two phase 3, 
double-blinded RCT PIONEER-I and II and their open-label 
extension (OLE) trial with 633 patients assigned in a 1:1 ratio 
to 40 mg adalimumab weekly or matching placebo for 12 weeks 
in the first period and reassignment to adalimumab at a weekly 
or every-other-week dose or to placebo for 24 weeks revealed 
a HiSCR achievement of 41.8% versus 26.0% in PIONEER-I 
(p = 0.003) and 58.9% vs. 27.6% in PIONEER-II (p < 0.001; pa-
tients also received systemic antibiotics in both study arms). 
Patients receiving adalimumab had significantly greater im-
provement than the placebo groups in rank-ordered secondary 
outcomes (lesions, pain and the modified Sartorius score for 
disease severity) at Week 12 in PIONEER-II only. In a study of 
2 years, continuous treatment maintained a level of consistent 
effectiveness in responders with an acceptable safety profile.112 
In the PIONEER-I dataset, 65/144 (45%) of patients treated 
with adalimumab versus 41/145 (28%) with placebo (p = 0.003) 
and in the PIONEER-II dataset, 91/149 (61%) of patients treated 
with adalimumab versus 43/140 (30%) with placebo achieved 
IHS4-55.21

Adalimumab biosimilars

In recent years, the use of approved adalimumab biosimilars 
as alternative to the originator for the treatment of moderate-
to-severe HS has increased.114 Due to their pharmaco-
economic effects, the breakthrough of biosimilar drugs has 
made the overall use of adalimumab more accessible. The 

switch from the adalimumab originator to biosimilars, tak-
ing medical aspects into account, has now been sufficiently 
analysed.115–118 In well-controlled patients, the switch from 
the adalimumab originator to a biosimilar might create 
problems with respect to effectiveness and compliance. 
Therefore, the therapy change in patients in remission with 
a maintenance therapy is viewed critically. A careful inte-
gration of pharmaco-economic measures with a thorough 
assessment of the risk–benefit ratio of a non-medical switch 
from originators to biosimilars is still indispensable to offer 
the best therapeutic option to every HS patient.

Infliximab

Mechanism

Infliximab is a chimeric (mouse/human) monoclonal an-
tibody. It binds specifically to both soluble and transmem-
brane, receptor-bound TNF-α. Soluble TNF-α is ligated and 
its proinflammatory activity is neutralized. Infliximab has a 
serum half-life of about 8 to 9.5 days. The elimination period 
is up to 6 months. Infliximab is not approved for the treat-
ment of HS by the EMA or the FDA.

Indication

Moderate-to-severe HS (according to the IHS4 classifica-
tion). Infliximab is not approved for the treatment of HS by 
the EMA or the FDA.

Dosage and duration of treatment

Infliximab 5 mg/kg i.v. at Weeks 0, 2 and 6, and subsequently 
every 8 weeks.

Response rate

In a double-blinded RCT with 38 HS patients, 20 pa-
tients received inf liximab (5 mg/kg at Weeks 0, 2 and 6, 
and subsequently every 8 weeks) or placebo over 52 weeks. 
After 8 weeks, the double-blind phase was followed by an 
open-label phase. Patients taking placebo given the op-
portunity to cross-over. More patients in the inf liximab 
group showed a ≥50% decrease from baseline in HS sever-
ity score (a non-validated composite scoring system), when 
compared to placebo at Week 8, although this difference in 
improvement was not significant (27% vs. 5%, p = 0.092). 

Adalimumab as a first line treatment for patients (>12 years) with 
moderate-to-severe HS and an inadequate response to conven-
tional systemic HS therapy

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Adalimumab for pediatric patients (>12 years) with moderate-
to-severe HS and an inadequate response to conventional 
systemic HS therapy

Strength Agreement

Should be
recommended

Strong
consensus

34/34
(100%)

Intra-class switching to other anti-TNF agents in secondary 
non-responders

Strength Agreement

May be
considered

Strong
consensus

29/29
(100%)
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However, inf liximab was significantly more effective on 
PGA, VAS, DLQI and in producing 25%–50% improve-
ment on HS severity score. Also, a significant reduction 
in inf lammatory markers was observed at Week 8.119 
Inf liximab monotherapy was well tolerated and a greater 
number of adverse events occurred in the placebo group. 
Long-term use evidence (1 year) is only based on a single-
centre case series of eight patients with moderate-to-severe 
HS.120 Inf liximab resulted in significant reduction of the 
number of involved sites (p < 0.001) and f lares (p < 0.05).

Etanercept

Mechanism

Etanercept is a fusion recombinant protein, which fuses the 
TNF receptor and inhibits TNF-α binding.

Indication

Moderate-to-severe HS (accordin.

Dosage and duration of treatment

Etanercept 50 mg 2×/week s.c.

Response rate

In a prospective, double-blind, cross-over RCT of 20 HS 
patients treated with etanercept (50 mg 2×/week s.c.) for 
12 weeks, no difference compared with placebo could be 
detected.121

Certolizumab pegol

Mechanism

Certolizumab pegol is a recombinant, humanized monoclo-
nal antibody against TNF-α.

Indication

Active moderate-to-severe HS.

Dosage and duration of treatment

Certolizumab pegol 400 mg s.c. every 2 weeks.

Response rate

In a retrospective series of 11 patients unresponsive to adali-
mumab, certolizumab pegol led to the achievement of the 
HiSCR in 54.5% of participants at Week 12; however, the 
level of evidence is low.122

Secukinumab

Several studies have demonstrated increased levels of Th17 
cells and overexpression of IL-17 in HS, providing a rationale 
for IL-17 inhibition as a therapeutic strategy.123–126

Mechanism

Secukinumab is a human monoclonal antibody against IL-17A.

Indication

Secukinumab is a medicinal product approved by the 
EMA and the FDA for the treatment of adult patients with 
moderate-to-severe active HS with inadequate response to 
conventional systemic HS therapy.11

Dosage and duration

The approved dosage for HS is 300 mg with initial doses in 
the Weeks 0, 1, 2, 3 and 4, followed by monthly maintenance 
doses. Based on the clinical response, the maintenance dose 
may be increased to 300 mg every 2 weeks. Secukinumab is 
administered as a s.c. injection.

Response rate

Secukinumab was evaluated in two phase 3 RCT for the treat-
ment of 1084 patients with moderate-to-severe HS (SUNSHINE 

Infliximab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

Could be
recommended

Majority
agreement 

17/34
(50%)*
*Chairman’s
vote

Etanercept in the treatment of moderate-to-severe HS as a 
second line biologic treatment if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

Is not
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Consensus 28/34
(82%)

Certolizumab pegol in the treatment of moderate-to-severe 
HS as a second line biologic treatment if the result of first-line 
biologic treatment is unsatisfactory
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and SUNRISE). The primary endpoint of both trials was 
HiSCR at 12 weeks. In the SUNSHINE study, 82/181 (45.0%) 
of patients treated with secukinumab 300 mg every 2 weeks s.c. 
achieved HiSCR compared with 61/180 (33.7%) of placebo pa-
tients (p = 0.0070).11 In the SUNRISE study, 76/180 (42.3%) of 
patients treated with secukinumab 300 mg every 2 weeks s.c. 
achieved HiSCR compared with 57/183 (31.2%) of placebo pa-
tients at Week 12 (p = 0.015). Patient responses were sustained 
up to the end of the trials at Week 52. In the SUNSHINE study, 
secukinumab at a dose of 300 mg every 4 weeks s.c. did not meet 
the primary endpoint (HiSCR at 12 weeks) compared with pla-
cebo, but the primary endpoint was met in the SUNRISE study 
where 46.1% achieved HiSCR compared with 31.2% of placebo 
patients (p = 0.0022).11 In a post hoc analysis of the same stud-
ies, secukinumab was more effective than placebo regardless 
of prior biologic exposure after evaluation by both HiSCR and 
IHS4-55.127 [Correction added on 21 Janaury 2025, after first 
online publication: "SUNRINE" and "SUNSHIINE" have been 
revised to "SUNRISE" and "SUNSHINE".]

Bimekizumab

Mechanism

Bimekizumab is a humanized monoclonal IgG antibody of 
full length selectively inhibiting both IL-17 and IL-17F. The 
inhibition of both cytokines might produce an additional ef-
fectiveness in HS.128

Indication

Bimekizumab is a medicinal product approved by the EMA for 
the treatment of adult patients with moderate-to-severe active HS 
with inadequate response to conventional systemic HS therapy.12

Dosage and duration of treatment

The approved dose is 320 mg s.c. every 2 weeks for 16 weeks 
and then every 4 weeks after. Bimekizumab is administered 
as a s.c. injection.

Response rate

Bimekizumab was evaluated in a phase 2 proof-of-concept 
RCT. At Week 12, in 46 patients, bimekizumab at a dose of 
320 mg s.c. every 2 weeks, 57.3% achieved HiSCR compared 

with 26.1% of placebo patients. Improvement in the IHS4 
was seen at Week 12 with bimekizumab (40.0 → 16.0) 
compared with placebo (50.0 → 40.2).128 Bimekizumab 
was further assessed in two identically designed phase 3 
RCTs for the treatment of 1014 patients with moderate-to-
severe HS (BE HEARD I and II). Patients aged ≥18 years 
with moderate-to-severe HS were randomly stratified by 
worst Hurley stage and systemic antibiotic use at baseline 
to receive bimekizumab 320 mg every 2 or 4 weeks to Week 
16, then bimekizumab 320 mg every 4 weeks to Week 48; 
or placebo to Week 16, then bimekizumab 320 mg every 
2 weeks. A higher HiSCR achievement rate was observed 
with bimekizumab every 2 weeks versus placebo in both 
trials: 138/289 (48%) patients under bimekizumab versus 
21/72 (29%) under placebo in BE HEARD I (p = 0.0060) 
and 151/291 (52%) patients under bimekizumab versus 
24/74 (32%) under placebo in BE HEARD II (p = 0.0032). 
In BE HEARD II, HiSCR was also achieved in the group 
who received bimekizumab every 4 weeks (54%) versus 
(32%) under placebo (p = 0.0038). Responses were main-
tained or increased to Week 48.

Brodalumab

Mechanism

Brodalumab is a human, monoclonal antibody against the 
IL-17 receptor.

Indication

Moderate-to-severe HS (according to the IHS4 classifica-
tion). Brodalumab is not approved for the treatment of HS 
by the EMA or the FDA.

Dosage and duration of treatment

Brodalumab 210 mg s.c. every 2 weeks.

Response rate

In participants of two open labelled studies with draining 
tunnels, administration every 2 weeks resulted in rapid re-
duction in acute symptoms with slow recurrence of tunnel 
drainage and pain.129,130

Secukinumab as a first line biologic treatment in patients 
with moderate-to-severe HS and an inadequate response to 
conventional systemic HS therapy

Strength Agreement

Should be
recommended

Consensus 32/35
(91%)

Bimekizumab as a first line biologic treatment in patients with 
moderate-to-severe HS and an inadequate response to conven-
tional systemic HS therapy

Strength Agreement

Should be
recommended

Consensus 32/35
(91%)
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Anakinra

IL-1 is a proinflammatory cytokine that has been shown to 
be highly upregulated in lesional HS skin, probably as a re-
sult of activation of the inflammasome, making it a target 
for treatment in HS.131

Mechanism

Anakinra is a recombinant IL-1 receptor antagonist. It 
blocks the biological activity of naturally occurring IL-1 by 
competitively blocking the binding of both IL-1α and IL-1β 
to the IL-1 type 1 receptor.

Indication

Moderate-to-severe HS (according to the IHS4 classifica-
tion). Anakinra is not approved for the treatment of HS by 
the EMA or the FDA.

Dosage and duration of treatment

100 mg/day s.c.

Response rate

In a randomized placebo-controlled trial of 12 weeks treat-
ment and 12 weeks of follow-up, 10 HS patients received 
anakinra 100 mg/day s.c. and 10 patients placebo.132 HiSCR 
was achieved in 6/9 patients (67%) in the anakinra group 
versus 3/10 patients (30%) in the placebo group (p = 0.04). In 
addition, the treatment group showed a significantly longer 
time to the first new relapse after treatment (p = 0.01).

Bermekimab

Mechanism

Bermekimab is a human monoclonal antibody that neu-
tralizes IL-1α by binding this cytokine with high affinity, 
thereby neutralizing IL-1α activity.

Indication

Active moderate-to-severe HS.

Dosage and duration of treatment

Bermekimab 7.5 mg/kg i.v. every 2 weeks/400 mg s.c. weekly.

Response rate

Two open-label studies used bermekimab for treatment of 
moderate-to-severe HS. In a phase 2 double-blind RCT with 
20 patients with refractory HS or ineligible for adalimumab, 
bermekimab was administered i.v. every 2 weeks at a dose 
of 7.5 mg/kg. 6/10 (60%) patients treated with bermekimab 
and 1/10 (10%) patients receiving placebo achieved HiSCR 
(p = 0.035).133 In a phase 2 open-label study with 24 patients 
who failed anti-TNF-α treatment and 18 treatment naïve pa-
tients, 63% and 61% under bermekimab achieved HiSCR.134 
However, a subsequent phase 2 RCT, including 144 patients, 
was prematurely stopped after interim analysis because fu-
tility criteria were met.135

Ustekinumab

Mechanism

Ustekinumab is a recombinant, fully human IgG1 antibody. 
It binds with high specificity and affinity to the common 
p40 subunit of the cytokines IL-12 and IL-23.

Indication

Moderate-to-severe HS (according to the IHS4 classifica-
tion). Ustekinumab is not approved for the treatment of HS 
by the EMA or the FDA.

Dose and duration of treatment

Ustekinumab 45 mg/week s.c. (in patients with a body weight 
>100 kg, 90 mg/week s.c.) at Weeks 0, 4, 16 and 28.

Response rate

In an open-label study, 12 HS patients were treated with 45 or 
90 mg ustekinumab s.c. at Weeks 0, 4, 16 and 28 and presented 
a 82% moderate-to-marked improvement of the modified 

Brodalumab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

May be
considered
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(94%)

Anakinra as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
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Bermekimab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
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Sartorius score and 47% HiSCR achievement at Week 40.136 
In a case series of 10 patients, a PGA improvement was ob-
served in 7/10 (70%) patients and an improvement in the NRS 
pain 8/10 (80%).137 A 50% HiSCR has been documented across 
several studies on moderate-to-severe, mostly adalimumab-
resistant HS patients.136,138,139 A retrospective series of 10 pa-
tients, of whom 8 had previously failed adalimumab, revealed 
a 90% HiSCR50 at a mean response time of 4.7 months,140 pos-
sibly indicating that a more prolonged time may be needed to 
observe ustekinumab full effect. In a systematic review, clinical 
improvement in disease severity was reported in 34/75 (76%) 
patients and symptomatic improvement in 38/45 (84%).137

Guselkumab

Mechanism

Guselkumab, a monoclonal antibody that binds to the p19 
subunit of IL-23.

Indication

Active moderate-to-severe HS.

Dosage and duration of treatment

Guselkumab 200 mg s.c. or 1200 mg i.v. every 4 weeks.

Response rate

In a phase 2, multicentre, double-blind, proof-of-concept 
RCT 181 HS patients with moderate-to-severe HS for ≥1 year 
were randomized to guselkumab 200 mg s.c. every 4 weeks 
through Week 36, guselkumab 1200 mg i.v. every 4 weeks for 
12 weeks and then switched to s.c. guselkumab or placebo.141 
Guselkumab s.c., i.v. and placebo achieved a HiSCR in 50.8%, 
45.0% and 38.7% of the patients at Week 16, respectively, and 
no clear differences were recorded at Week 40. In a retrospec-
tive series, guselkumab 100–200 mg every 6–8 weeks led to the 
achievement of the HiSCR in 63.6% of 11 bio-experienced pa-
tients with a mean drug survival of more than 2 years.142

Risankizumab

Mechanism

Risankizumab is a humanized monoclonal antibody that 
targets IL-23A.

Indication

Active moderate-to-severe HS.

Dosage and duration of treatment

Risankizumab 150 mg at Week 0, 4 and every 12 weeks.

Response rate

Risankizumab was reported in several case reports to be ef-
fective in patients failing to respond to other biologics, in-
cluding adalimumab and secukinumab.143 However, a phase 
2 RCT did not appear to be an efficacious treatment for 
moderate-to-severe HS.144

Spesolimab

Mechanism

Spesolimab is an anti-IL-36 receptor monoclonal antibody 
that selectively inhibits IL-36 signalling.

Indication

Moderate-to-severe HS (according tio the IHS4 classifica-
tion) with draining tunnels. Results of phase III studies are 
awaited. Spesolimab is not approved for the treatment of HS 
by the EMA or the FDA.

Dosage and duration of treatment

A double-blind RCT proof-of-clinical-concept study was 
conducted with 52 moderate-to-severe HS patients rand-
omized (2:1) to receive a loading dose of 3600 mg spesolimab 
i.v. (1200 mg at Weeks 0, 1 and 2) or matching placebo, fol-
lowed by maintenance with either 1200 mg s.c. every 2 weeks 
from Weeks 4 to 10 or matching placebo.145

Ustekinumab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

May be
considered

Majority 
agreement

20/32
(63%)

Guselkumab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

Is not
recommended

Majority 
agreement

16/32
(50%)

Risankizumab as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

Is not
recommended

Strong
consensus

29/29
(100%)

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



18  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

Response rate

At Week 12, no difference in total inflammatory AN count 
between spesolimab and placebo was detected. However, 
there was greater numerical improvement in the spesoli-
mab arm, as measured by IHS4 (13.9, 95% CI –25.6 to −2.3), 
percentage change from baseline in draining tunnel count 
(−96.6%, 95% CI –154.5 to −38.8) and the proportion of pa-
tients achieving a draining tunnel count of 0 (18.3%, 95% CI 
–7.9 to 37.5).

Povorcitinib

Mechanism

Povorcitinib is an oral, selective Janus kinase (JAK)1 in-
hibitor with approximately 52-fold greater selectivity for 
JAK1 versus JAK2.146 It was shown to regulate genes and 
impacted JAK/STAT signalling transcripts downstream of 
TNF-α signalling or those regulated by tumour growth fac-
tor (TGF)-β.147

Indication

Moderate-to-severe HS (according to the IHS4 classification). 
Results of phase III studies are awaited. Povorcitinib is not 
approved for the treatment of HS by the EMA or the FDA.

Dosage and duration of treatment

Two phase 2 dose-escalation RCTs were conducted in 35 
and 209 moderate-to-severe HS patients randomized to 
povorcitinib 15–180 mg/day or placebo for 8–12 weeks 
with a 30-day safety follow-up period at the end of 
treatment.146,148

Response rate

Seventeen (65%) patients receiving povorcitinib versus four 
(57%) patients receiving placebo achieved HiSCR at Week 8 
in the first study.146 The IHS4 mean changes from baseline 
at Week 8 were −9.4, −21.4 and − 16.1 for patients treated with 
60, 120 and 180 mg povorcitinib versus −10.7 for the placebo 
group. In the second study, povorcitinib significantly re-
duced AN count from baseline at Week 12 (mean change: 
15 mg, −5.2 p = 0.0277; 45 mg, −6.9, p = 0.0006; 75 mg, 

−6.3 p = 0.0021) versus placebo (−2.5). More povorcitinib-
treated patients achieved HiSCR at Week 16 (15 mg, 48.1%, 
p = 0.0445; 45 mg, 44.2%, p = 0.0998; 75 mg, 45.3%, p = 0.0829) 
versus placebo (28.8%).148 A total of 60.0% and 65.4% of po-
vorcitinib- and placebo-treated patients had adverse events.

Upadacitinib

Mechanism

Upadacitinib is an oral selective JAK1 inhibitor with high 
selectivity for JAK1 and its signal transduction molecules.

Indication

Moderate-to-severe HS (according to the IHS4 classifi-
cation). No phase II or III studies have been published. 
Upadacitinib is not approved for the treatment of HS by the 
EMA or the FDA.

Dosage and duration of treatment

Upadacitinib 15 mg/day up to Week 4. If the clinical re-
sponse is not sufficient after 4 weeks, treatment doses might 
be increased to 30 mg/day.149

Response rate

In a retrospective cohort study of 20 patients with moderate-
to-severe HS treated with upadacitinib monotherapy, 15 pa-
tients (75%) achieved HiSCR at Week 4, growing up to 100% 
at Week 12 with the results being maintained up to Week 
24.149 HiSCR75 was achieved in six patients (30%) at Week 4 
and 19 patients (95%) at Week 12; this result was maintained 
up to Week 24. HiSCR90 was achieved in four patients (20%) 
at Week 4 and increased to six patients (30%) at Week 12; 
these results were maintained to Week 24.

Spesolimab as a second line biologic treatment in patients with 
moderate-to-severe HS with draining tunnels if the result of first-
line biologic treatment is unsatisfactory

Strength Agreement

May be
considered

Majority 
agreement

22/35
(63%)

Povorcitinib as a second line biologic treatment in patients with 
moderate-to-severe HS if the result of first-line biologic treat-
ment is unsatisfactory

Strength Agreement

May be
considered

Consensus 31/34
(91%)

Upadacitinib as a second line biologic treatment in patients 
with moderate-to-severe HS if the result of first-line biologic 
treatment is unsatisfactory

Strength Agreement

May be
considered

Majority 
agreement

22/35
(63%)
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E LIGIBILIT Y FOR BIOLOGIC S A N D 
A DVA NCED MOL ECU L E S

Treatment of HS includes the use of biologic and small mol-
ecule drugs for patients with moderate and severe forms of 
disease. Identifying patients who are candidates for this type 
of treatments is important to avoid delays in treatment or 
under treatment that could lead to disease progression or re-
duced effectiveness.150,151 The prescription of biologic drugs 
or advanced therapies/small molecules should always be car-
ried out in accordance with the indications in the drug label 
and the therapeutic algorithm described in this guide, if in 
any case these conflict with the following eligibility criteria, 
the information in the drug label will prevail.

The presence of one or more of the following criteria may 
be used to identify patients who are candidates for treatment 
with biologics and advanced molecules (Table 2).4,6,113,151–155 
These criteria should serve as a generic guideline; each case 
should be analysed individually to choose the most benefi-
cial treatment modality for the patient according to his or 
her clinical characteristics and personal preferences.

R ETI NOIDS

Isotretinoin

Mechanism

The main activity of isotretinoin in HS might be the preven-
tion of an affected pilosebaceous unit from being occluded 
by ductal hyper-cornification. In addition, isotretinoin 

has been shown to have anti-inflammatory properties.156 
It might directly modify monocyte chemotaxis and exert 
secondary effects with regard to anti-keratinizing action 
and avoidance of hair follicle rupture. Reduction in seba-
ceous gland size and inhibition of sebaceous gland activity 
(responsible for the rapid clinical improvement observed in 
acne vulgaris) seem not to be of relevance in the treatment of 
HS as an absence or reduced volume of the sebaceous glands 
are observed in HS.157

Indication

Its usage in HS is often disappointing and the reported data 
are inconsistent.158

Dosage and duration of treatment

0.5–1.2 mg/kg/day administered within the period of 
4–12 months.158–164

Response rate

Overall 112/174 (64.4%) non-responders were reported.158–164 
The presence of acne vulgaris or a history of previous acne 
had no impact on outcome.158 The observed moderate-
to-significant response among the rest of the patients was 
mainly restricted to these with mild HS. Moreover, approxi-
mately 13% of responders relapsed within a couple of months 
after cessation of the treatment. Poor response rate and loss 
of treatment motivation led to 20/68 (29.4%) drop-outs.160 
In a retrospective study with 102 patients, the overall drug 
survival of isotretinoin (n = 66) at 12 and 24 months was 
44.2% and 15.5%, respectively.165 Termination of treatment 
was mostly due to ineffectiveness (26%). Of the 39 and 25 
patients of two further retrospective studies, 14 (35.9%) and 
9 (36%) patients reported a beneficial response to isotreti-
noin.166,167 In a current study with 82 HS patients, 10 
(12.2%) reported that their acne was aggravated while taking 
isotretinoin, while 72 (87.8%) that their acne severity did not 
change.168 Among the 10 HS patients whose acne worsened 
with isotretinoin, eight (80%) exhibited a conglobate phe-
notype. In addition to the conglobate acne phenotype, body 
mass index (BMI) >25 kg/m2 increased the risk of worsening 
therapeutic outcome in the multivariate analysis.

T A B L E  2   Eligibility criteria for biologics and advanced molecules.

Criteria Value References

Moderate-to-
severe objective 
disease severity

IHS4 ≥4
or
HS-PGA ≥3 (moderate)
or
Refined Hurley: IC, IIB, IIC, 
III
or
Increase in Hurley stage

[4,6,113,151]

Significant 
impairment of 
quality of life

DLQI >10
or
HS-QoL >20

[152,153]

Clinical signs 
of unstable/
progressive 
disease

Several outbreaks per year
or
Rapidly progressive disease
or
Extensive disease

[154]

Special clinical 
scenarios

Special locations: genital area, 
face, scalp, neck
or
Signs of local complications: 
lymphedema

[155] Isotretinoin as a third line treatment in patients with 
mild-to-moderate HS

Strength Agreement

Is not
recommended

Majority 
agreement

17/32
(53%)
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Acitretin

Mechanism

Acitretin is a metabolite of etretinate and has replaced it in 
the treatment of various skin disorders since it is equally 
effective and has a much shorter elimination half-life. 
Acitretin reduces the keratinocyte rate of proliferation and 
dermal and epidermal inflammation by inhibiting polymor-
phonuclear cell chemotaxis and release of proinflammatory 
mediators.169

Indication

Acitretin might be used in early HS stages and in the pres-
ence of prominent hyperkeratotic follicular lesions.170,171

Dosage and duration of treatment

Acitretin 0.25–0.50 mg/kg/day for 3–12 months.

Response rate

In three studies with 28 patients on acitretin therapy, 
significant improvement was assessed in 17 (60.7%) pa-
tients.170–172 Improvement on patients' quality of life de-
tected by DLQI and hidradenitis suppurativa severity index 
(HSSI) was also observed after 6 months of treatment.171 In 
a retrospective study with 102 patients, the overall drug 
survival of acitretin (n = 36) was 42.0% at 12 months and 
37.4% at 24 months and was predominantly determined by 
ineffectiveness (28%).165 Interestingly, the folliculitis phe-
notype was associated with prolonged drug survival time 
for acitretin treatment relative to the regular phenotype. In 
another retrospective cohort study with 62 patients with 
moderate-to-severe HS, a significant decrease in the IHS4 
was found over time. Higher basal IHS4, family history of 
HS, follicular phenotype and history of follicular plugging 
conditions were potential predictors of response.173

A NA LGE SIC S

Pain is the main symptom in HS disease and relief of this pain 
should be the primary objective of all treatments, as well as 
clinical improvement of lesions. No randomized controlled 
trials with analgesics for HS have been published. More than 

only a symptomatic therapy purely against pain, an efficient 
treatment targeted against HS disease itself should be pre-
ferred, since it seems more efficacious in the long and short 
term on the pain component. However, before these treat-
ments can completely remove pain in HS patients, sympto-
matic analgesia might be useful.

Acetaminophen (paracetamol)

Indication

This molecule should always be tried in the first place for 
pain relief, due to its good tolerance profile and low num-
ber of contraindications. However, it may be insufficient for 
relieving the important pain encountered by severe HS pa-
tients, justifying combinations of acetaminophen with co-
deine and/or caffeine to increase efficacy.

Dosage and duration of treatment

Acetaminophen (paracetamol) 3 g/day p.o. in 3–6 intakes.

Non-steroidal anti-inflammatory drugs 
(NSAID)

Indication

There is no proof of the efficacy of NSAID in HS. However, 
these molecules are regularly used by HS patients.

Response rate

The absence of evidence for their efficacy, the presence of 
numerous bacteria within HS lesions71,174 and the cardio-
vascular and infectious risks of these medications indicate 
an individual, restrictive use of these analgesics for HS 
pain.

Acitretin as a third line treatment in patients with moderate-to-
severe HS and in certain hyperkeratotic conditions (scarring 
folliculitis)

Strength Agreement

May be
considered

Majority 
agreement

19/32
(59%)

Acetaminophen (paracetamol) for the relief of pain in patients 
with HS

Strength Agreement

Could be
recommended

Majority 
agreement

16/32
(50%)*
*Chairman’s
vote

Non-steroidal anti-inflammatory drugs for the treatment of HS 
pain

Strength Agreement

May be
considered

Majority 
agreement

20/32
(63%)
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Selective serotonin reuptake inhibitors (SSRI/
antidepressants)

Indication

Duloxetine is an SSRI/selective serotonin noradrenalin reup-
take inhibitor (SSNRI) that is used to treat major depressive 
disorders, general anxiety disorders, painful peripheral neu-
ropathy, fibromyalgia, chronic musculoskeletal pain and 
chronic lower back pain.175

Venlafaxine has not been studied for HS pain.176

Dosage and duration of treatment

Duloxetine: 60 mg/day. Venlafaxine: 75 mg/day (maximum 
375 mg/day); possibility to dose increase, taking into account 
safety profile and tolerability.

Response rate

The positive effect on both pain and depression might be 
beneficial for HS patients who are more likely to be de-
pressed than case–control patients. The result of treatment 
has to be assessed after 2 months of treatment.

Pregabalin/gabapentin

Mechanism

Gabapentin and pregabalin bind to the α2δ subunit of the 
voltage-dependent calcium channel in the central nerv-
ous system and affect γ-aminobutyric acid (GABA) levels. 
They decrease the release of neurotransmitters, including 
glutamate, noradrenaline, substance P and calcitonin gene-
related peptide.

Indication

Gabapentin and pregabalin are used to relieve neuropathic 
pain.177,178 They change neural thresholds, thereby decreas-
ing pain.

Dosage and duration of treatment

The gabapentin starting dose is 2 × 50 mg/day (300 mg/
day on Day 1, 600 mg/day on Day 2, 900 mg/day on Day 3, 

divided into three doses). Additional titration to 1800 mg/
day is advisable for greater efficacy. Doses up to 3600 mg/
day can be required in some obese patients. Pregabalin 
starting dose in HS patients is 50 to 2 × 50 mg/day, to in-
crease gradually to 2 × 100 mg/day. The effective dose 
should be individualized.

Response rate

Long-term trials have shown continued effectiveness with-
out development of tolerance. Pregabalin produces less se-
vere cognitive and psychomotor impairment and has also 
a low potential for abuse and dependence and may be pre-
ferred over the opiates.

Opiates

Indication

No clinical evidence exists for the use of opioids in the 
amelioration of pain in HS. Their use should be restricted 
and limited to cases where all other painkillers have failed. 
Codeine should be the first treatment option for this drug 
class if required. Hydrocodone may also be an option.

Topical analgesics

Diclofenac

Dosage and duration of treatment
The topical preparations are diclofenac sodium 1.5% topical 
solution, diclofenac sodium 1% gel and a diclofenac hydrox-
yethylpyrrolidine 1.3% patch. Gentle rubbing in diclofenac 
1% gel for 45 sec seems to increase its penetration into the 
epidermis. Duration should be 1–2 weeks.

Xylocaine

Indication
Temporary relief of pain and itching. Liposomal or micro-
nized versions of xylocaine seem to maximize cutaneous ef-
fects and minimize systemic effects.

SSRI/antidepressants for the relief of pain in patients with HS

Strength Agreement

Is not
recommended

Consensus 29/34
(85%)

Pregabalin/gabapentin for the relief of pain in patients with HS

Strength Agreement

May be
considered

Majority 
agreement

20/34
(59%)

Use of opiates for the relief of pain in patients with HS

Strength Agreement

Is not
recommended

Majority 
agreement

19/34
(56%)
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Dosage and duration of treatment
Topical xylocaine 1 or 2×/day is a mainstay of short-term 
(1–2 h) topical pain treatment.179

Capsaicin

Mechanism
Capsaicin selectively binds to the vanilloid receptor 1 primarily 
expressed on C-nerve fibres that release substance P.180

Dosage and duration of treatment
Maximum 3 to 4×/day at the affected area.

E X PER I M E N TA L TH ER A PIE S

Photodynamic therapy (PDT)

Mechanism

The mechanism of action of PDT for HS remains largely un-
known. Indeed, PDT has (i) a direct cytotoxic effect on cells, 
(ii) antimicrobial effects and (iii) a role in the expression of 
anti-inflammatory cytokines.181,182

Response rate

PDT has been used to treat HS with conflicting results.

Blue light PDT
Three studies evaluated the use of blue light PDT with 20% 
5-aminolevulinic acid (ALA) in 18 patients after an incu-
bation period ranging from 15 min to 1.5 h.183–185 Complete 
response was assessed in three (16.7%) patients.185

Red light PDT
Five studies with 21 patients have evaluated the use of red 
light PDT applying 5% to 20% ALA. Six (28.6%) patients 
experienced a moderate improvement with some of them 
relapsing after treatment discontinuation.186–190 In a study 
using methylene blue in nanosomes and intense pulsed light 
with 630 nm filter as a light source, promising results were 

shown in 11 patients.191 Another study with six patients 
used methyl aminolevulinate and red light as light source 
with an incubation period ranging from 3 to 4 h leading to 
marked or moderate response in five out of six patients.192

Intralesional PDT (iPDT)
The use of PDT with a 630 nm intralesional diode and 
1%–5% ALA was evaluated in four studies (three retrospec-
tive, one open prospective) with 110 patients.190–193 In 53/68 
(83.8%), moderate to complete remission was achieved. In 
42 patients, a high percentage of lesion resolution or im-
provement was observed.193 Two further studies used in-
tralesional methylene blue 1% solution as photosensitizer, 
injected into HS lesions with ultrasonography guidance in 
48 patients and illuminated with a 635 nm red light-emitting 
diode lamp after an incubation period of 15 min.194,195 In 
the first study, 5/7 patients (71%) improved and maintained 
HS remission of HS in the treated area.194 In the second 
study, a reduction of ≥75% in the maximum lesion diameter 
was reported in 24/41 (58.5%) patients.195

Pulsed dye laser (PDL) PDT
One study evaluated the use of PDL-mediated PDT in the 
treatment of four HS patients. Three months after the end of 
the treatment, no lesion improvement was recorded.196

PDT combined with surgery
Two studies evaluated the use of 20% ALA PDT combined 
with surgery in 67 HS patients. The combined therapy was 
more effective than simple ALA PDT.197,198

Botulinum toxin B

A small-scale phase II double-blind RCT in 20 HS patients 
allocated to intralesional injection of botulinum toxin B or 
placebo for 3 months followed by an open-label treatment 
has shown a significant DLQI improvement.199

Metformin

There is inconclusive evidence for the clinical benefit of 
metformin. No RCT exists. A retrospective series of 53 
patients reported an improvement in quality of life and 
a subjective improvement in 68% of patients.200 A case 

Application of topical analgesics for the relief of pain in patients 
with HS

Strength Agreement

Is not
recommended

Majority 
agreement

24/34
(71%)

Given the lack of RCT for HS pain management and the 
disappearance of pain with HS efficient treatments an early 
management of HS and a cautious and limited use of all 
analgesics weighing their benefits and risks

Strength Agreement

Should be
recommended

Consensus 29/34
(85%)

PDT as a third line treatment in patients with mild-to-moderate 
HS

Strength Agreement

May be
considered

Strong
consensus

31/31
(100%)

Botulinum toxin B as a third line treatment in patients with mild 
HS

Strength Agreement

May be
considered

Majority 
agreement

18/31
(58%)
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series of 25 patients reported improvement in Sartorius 
score and DLQI.201 Metformin may be effective in patients 
with Insulin resistance which is a comorbidity of hidrad-
enitis suppurativa may also be improved by metformin. In 
a similar fashion, PCOS which is also more common in pa-
tients with HS may also benefit from metformin treatment.

Complement inhibition

Circulating concentrations of the complement split product 
C5a are increased in HS; surprisingly, plasma concentrations 
of patients with Hurley III stage lesions are higher than pa-
tients with Hurley I stage lesions implying a phenomenon of 
tissue deposition.202 A small-scale study in 12 patients re-
fractory to anti-TNF treatment showed substantial clinical 
efficacy with most of benefit related to the decrease in the 
count of draining tunnels.203

SU RGERY

Within the chronic inflammatory skin diseases, HS is char-
acterized by a disease progression with a shift from inflam-
matory skin lesions to irreversible tissue destruction, which 
is no longer adequately responding to medical treatment op-
tions, due to the presence of biofilms within scars. Therefore, 
surgery plays an important role within the therapeutic arma-
mentarium, a fact that distinguishes HS from other inflam-
matory skin diseases, such as psoriasis or atopic dermatitis. 
Like the stepwise approach of medical treatments, surgery is 
escalated with higher disease severity and more irreversible 
tissue damage like tunnels and scarring.

Conventional surgery

In acute abscess formation, incision and drainage are useful 
options followed by a mandatory medical or further surgical 
treatment. In more severe disease, a larger removal of dam-
aged tissue is indicated. Several surgical techniques co-exist 
and are in current use (Table 3).204–209

Until today, no clear definitions exist in regard to surgi-
cal termini like local, wide or radical excision. The general 
surgical concept however consists of removing the complete 

irreversibly damaged tissue. Frequently, there is a need of 
combining surgery with systemic anti-inflammatory treat-
ments, to achieve the highest possible efficacy in patients 
with Hurley stages II and III.

Post-surgical conventional surgery healing

It is difficult to compare surgical and post-surgical treat-
ment modalities for HS because of the complex nature of the 
disease, the numerous complicated surgical interventions 
used for treatment and the variable results reported in the 
literature.

Metformin as a third line treatment in patients with mild-to-
moderate HS

Strength Agreement

May be
considered

Majority 
agreement

22/31
(71%)

Complement inhibitor(s) as a third line treatment in patients with 
mild-to-moderate HS

Strength Agreement

May be
considered

Consensus 24/31
(77%)

T A B L E  3   Surgical techniques in HS.

Technique

Number of 
treated patients 
or meta-analysis 
studies

Recurrence 
rate (%)

Follow-up 
period References

Deroofing 44 patients 17 Median 
3 years

[204]

CO2-LASER 
evaporation

58 patients 29 1 year [205]

CO2-LASER 
excision

61 patients 1.1 1 to 19 years [206]

Wide excision 63 patients 24 5 years [207]

97 studies 5 Median 
2 years

[208]

33 studies 8 Mean 3 years [209]

Incision and drainage in the presence of an acute abscess

Strength Agreement

Should be
recommended

Consensus 25/31
(81%)

Surgical treatment for localized and solitary draining tunnels

Strength Agreement

Should be
recommended

Strong
consensus

31/31
(100%)

Wide excision in Hurley II-III where extensive tunnel forming 
and/or extensive scars are present

Strength Agreement

Should be
recommended

Consensus 29/31
(94%)

Wide excision by surgeons with experience in HS surgery

Strength Agreement

Should be
recommended

Strong
consensus

31/31
(100%)

In certain anatomical regions as genital or gluteal regions a 
multidisciplinary surgery

Strength Agreement

Should be
recommended

Strong
consensus

31/31
(100%)
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Post-surgical secondary intention healing (SIH)

Excision of the affected skin and closure by SIH—with-
out reconstruction—is a standard option after HS surgery. 
In a meta-analysis, most patients (37%) received SIH after 
wide excision.209 The main drawback of the technique is its 
lengthiness due to prolonged healing. Depending on the size 
of the defect, it may be followed by skin grafting to avoid 
extreme scar contraction. In a recent large study, a 24% re-
currence rate was found in a follow-up period of 5 years after 
wide excision with SIH208 and a meta-analysis reported a 
12%–19% recurrence rate after SIH.209

Post-surgical primary closure

Less extensive defects and certain anatomical situations 
allow primary closure. Surgeons with experience in HS 
surgery rarely use primary closure after wide excision. 
Nevertheless, published data show comparable recurrence 
rates to SIH.209–211 Delayed primary closure led to a 39% re-
currence rate.212 In this study, patients receiving combined 
biologic and surgical therapy showed a significantly lower 
recurrence rate after delayed primary closure (19%).

Post-surgical reconstruction with immediate or 
delayed skin grafting

Split thickness skin graft (STSG) coverage of the exposed 
area either immediately or in a delayed fashion (10–14 days 
later) is a widely accepted method. Delayed skin grafting is 
preferentially used in most HS centres. In a study compar-
ing STSG with flaps, all STSG patients (n = 15) had normal 
ranges of motion after bilateral wide excision of axillary HS 
6 months after STSG.213

Post-surgical reconstruction with skin grafting and 
negative pressure wound treatment (NPWT)

Wide surgical excision and skin grafting complemented with 
negative pressure wound therapy is reported to be effective, 
providing a quick healing with little functional impairment 
in retrospective cohort studies and case series.214–218

Post-surgical reconstruction with flap-plasty

A review analysing articles published between 1990 and 
2015 found a flap recurrence rate of 8%,211 whereas a system-
atic review and meta-analysis, including studies published 
between 2004 and 2019 with follow-up periods greater than 
1 year reported six studies of flap repair with a pooled recur-
rence rate of 0% (95% CI 0%–4%).209 This apparent improve-
ment in post-surgical HS recurrence could be the result of 
advances in surgery. Previous and parallel medical HS treat-
ment could also have contributed to lower recurrence rates.

Deroofing

Deroofing, sometimes called unroofing, is a limited surgi-
cal intervention in HS, where only the roof of the tunnels is 
removed leaving behind the epithelized floor of the tunnels. 
Unfortunately, the term is heterogeneously used by clinicians 
for describing also limited excision under local anaesthesia. 
There is limited evidence on prospective data of deroofing 
in HS. Most data are based on retrospective case series. The 
deroofing technique is an effective and fast surgical tech-
nique can be easily performed under local anaesthesia, and 
therefore, it is suitable as an office-based surgical procedure 
preferably in Hurley stage II.219 With limited surgery and 
maximal preservation of the surrounding healthy tissue, 
painful recurrent lesions are converted into cosmetically ac-
ceptable scars, with few postoperative complications.219,220

One hundred and four patients with 183 lesions treated 
with deroofing in three prospective studies showed a com-
bined recurrence rate of 14.7%.204,221,222 In a retrospec-
tive study, 482 operations (363 primary operations and 
119 re-operations) using skin-tissue-saving excision with 
electrosurgical peeling (STEEP) technique under general 
anaesthesia were assessed.223 Relapses due to non-radical 
surgery occurred in 29% of the 363 primary operations and 
women had significantly higher relapse rates than men.

Post-surgical secondary intention healing after surgery of HS

Strength Agreement

Should be
recommended

Consensus 29/31
(94%)

Post-surgical primary closure in HS

Strength Agreement

Is not
recommended

Strong
consensus

31/31
(100%)

Post-surgical primary closure in certain anatomical regions or 
for partial closure

Strength Agreement

Could be
recommended

Strong
consensus

31/31
(100%)

Immediate or delayed skin grafting after HS surgery depending 
on the size of the wound and in specific anatomic areas

Strength Agreement

Should be
recommended

Strong
consensus

31/31
(100%)

Following wide surgical excision, skin grafting complemented 
with negative pressure wound therapy

Strength Agreement

Could be
recommended

Consensus 25/31
(81%)

Following wide excision, reconstruction with flap plasty

Strength Agreement

May be
considered

Strong
consensus

31/31
(100%)
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Carbon dioxide LASER therapy

Scanner assisted carbon dioxide LASER treatment aims at 
focal complete vaporization of all AN and tunnels, leaving 
healthy tissues in between the pathological lesions. This 
implicates that the technique is suitable for Hurley stages I 
and II and usually not for extensively involved areas. The le-
sions are vaporized from ‘inside and out’ until surrounding 
healthy tissues are reached, superficially and in depth, like 
deroofing with LASER. In this way, the technique can be tis-
sue sparing and at the same time radical. If used for tunnels, 
meticulous inspection of remaining parts of tracts is man-
datory, like in classical deroofing with cold steel or scissors. 
Carbon dioxide LASER can also be used to excise restricted 
skin areas ‘en-bloc’ with or without LASER coagulation of 
remnants (marsupialization) in the deep tissues, with less 
bleeding and therefore better visualization than in standard 
excisions.206,224 The postoperative wound bed is usually left 
for healing by secondary intention, after covering with dress-
ings or use of negative pressure therapy devices.205,206,224–228 
There are several retrospective studies and case series dem-
onstrating a favourable outcome of carbon dioxide LASER 
treatment, with a low recurrence rate.43,205,206,224,226–229

Energy-based therapies directed against the hair 
follicle

Based on the assumption that the hair follicle plays an im-
portant role in HS pathogenesis, LASERs and intense pulse 
light (IPL) devices designed for hair removal have been stud-
ied in HS. The efficacy of hair removal devices is based on 
the principle of selective photothermolysis, in which ther-
mally mediated radiation damage is confined to targets at 
the hair follicles.230

Neodymium-doped yttrium aluminium garnet 
(Nd:YAG) LASER therapy

The Nd:YAG LASER (1064 nm) can facilitate depilation and 
has been used for treatment of HS.31,231–233 The idea to use 
depilation in order to control HS, especially the development 
of new lesions, in light of the pathogenesis, seems plausible. 
However, the number of studies is scarce and not of high 
quality.

IPL therapy

IPL is a frequently used method for hair removal, but it is 
also used to treat inf lammatory lesions in acne or rosa-
cea.234,235 IPL treatment may be considered to prevent dis-
ease progression or ameliorate the disease. Further studies 
are needed to establish the role of IPL treatment in HS.

Diode and alexandrite LASER treatment

Only a few case reports case or series have investigated 
the use of diode- and alexandrite LASERs for HS.236,237 
Treatment with diode- and alexandrite LASERs suggests 
improvement in HS activity, but evidence is limited based 
on studies with small sample sizes and inconsistent re-
porting scales.

COM BI NATION TR E ATM E N TS 
(M EDICA L/M EDICA L ,  M EDICA L/
SU RGICA L)

HS is an extremely difficult to treat chronic inflammatory 
disease. Current monotherapies do not often provide satis-
fying clinical results. This could be explained by a higher 
inflammatory load compared with other skin diseases, and/
or the not yet fully understood complex multi-pathway dis-
ease pathogenesis. Regarding the above-mentioned points, 
a combined treatment targeting multiple inflammatory 
pathways or multiple pathogenic axes could be a promis-
ing approach to achieve better clinical results. However, no 
prospective studies on the efficacy of pharmaceutical com-
binations compared with monotherapy for HS have been 
conducted yet.

Despite the lack of prospective trials, the PIONEER 
adalimumab trials might suggest that adalimumab in 
combination with a tetracycline group antibiotic could 
be slightly more efficient than adalimumab alone (see 
chapter ‘Adalimumab’).10 Furthermore, in a small retro-
spective study the combination of colchicine with doxycy-
cline showed tendency to higher efficacy compared with 
colchicine alone (see chapter ‘Colchicine’).94 Yet, another 
retrospective case series showed favourable results for the 
combination therapy of zinc gluconate and topical triclosan 
for Hurley stage I disease (see chapter ‘Zinc gluconate’).30 

For the treatment of single tunnels deroofing
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Strength Agreement

May be
considered

Consensus 26/34
(76%)

1024 nm diode LASER and alexandrite LASER treatment to 
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Since we continue to struggle to achieve satisfying results 
in this complicated multifactorial disease, the possibility 
of combining pharmaceutical therapies (different inf lam-
matory pathways, bacterial or follicular plugging) should 
be further explored.

Anakinra and other biologic agents, particularly inflix-
imab and adalimumab, secukinumab, ustekinumab and 
tildrakizumab have been used, usually achieving incom-
plete control both of HS and associated conditions.238–241 
Combination of infliximab, classical immunosuppressants, 
like cyclosporine and immunomodulating agents, such as 
dapsone, has also been tried, obtaining substantially similar 
results.242

Acitretin may be combined with macrolides to widen 
the treatment indication and accelerate the therapeu-
tic result. The combination of acitretin 0.44 mg/kg/day 
and azithromycin 500 mg/day for 3 consecutive days for 
4 weeks resulted in significant reduction of IHS4 (8.1 ± 2.9 
to 4.6 ± 2.6), pain VAS (6.0 ± 1.95 to 2.1 ± 1.39) and DLQI 
(16 ± 5.7 to 4.4 ± 3.0) after 8 weeks of treatment in 15 
patients.243

Combining surgery with medical treatments

Surgery and systemic medical treatments have different but 
complementary purposes: effective in eliminating HS le-
sions (ideally) definitively, surgery remains a local treatment, 
whereas systemic medical treatments aim at a global control 
of the inflammation, without ensuring a complete and defini-
tive control, especially when they are stopped. Their associa-
tion is therefore logical (both controlling the whole disease 
and locally getting rid of one or more particularly persistent 
or disabling lesions), but there is a clear lack of high-quality 
studies on this specific subject. Additionally, comparison of 
studies containing surgical procedures are often biased, as in-
ternationally accepted definitions of surgical techniques and 
outcome measures such as recurrence are frequently missing.

There is little documentation on the combination of sur-
gery and antibiotics. Provided that the contraindications 
and spectrums of action are respected, there is no reason 
to believe that the combination of antibiotics and surgery, 
which is usual in many medical and surgical activities, poses 
any concerns about postoperative complications. Only er-
tapenem (1 g/day i.v. for 1 to 18 weeks) has been specifically 
described as a rapid and effective way to improve symptoms 
in severe forms of HS and proposed as a bridge to surgery 
(in the absence of Pseudomonas against which it is not 
active).57,58

The combination of biologics and surgery is a little bit 
more debated, mostly because of the expectation that bi-
ologics could be used as a drug preparation for surgery. 
The theoretical goals are then, through (intuitively appro-
priate) preoperative control of inf lammation, to (1) reduce 
indications for surgery, (2) limit the extent of surgery and 
(3) improve surgical outcomes (reduce the local recurrence 
rate). There is only limited data in the literature to sug-
gest that the theoretic third objective may be achieved by 
perioperative biologics.13,212,244–247 In a comparison of 21 
patients undergoing combined surgery and then biologic 
therapy versus surgery alone, the combination showed 
lower rates of recurrence/disease progression (19% vs. 
38.5% for surgery alone; p < 0.01). New disease developed 
in 18% and 50% of combined treatments and surgery-
only groups, respectively. The disease-free interval was 
also higher in the combination group (18.5 vs. 6 months; 
p < 0.001).212

Combination with surgery is well supported by a phase 
4, randomized, double-blind RCT of adalimumab in con-
junction with surgery.13 Two hundred and six patients with 
moderate-to-severe HS requiring radical surgery (Hurley 
stage III) in an axillary or inguinal region and two other 
anatomical regions affected were randomized 1:1 to receive 
adalimumab 40 mg s.c. once weekly or placebo during pre-
surgery (12 weeks), perioperative (2 weeks) and postopera-
tive (10 weeks) periods. At Week 12, 49/103 (48%) patients 
receiving adalimumab versus 35/103 (34%) under placebo 
(p = 0.049) achieved HiSCR across all body regions. No in-
creased risk of postoperative wound infection after wide-
excision surgery followed by secondary intention healing, 
complications or haemorrhage was observed with adalim-
umab versus placebo.238–241 Antibiotics may be continued 
during biologic therapy.

Reciprocally, adding surgery to biologics is expected as 
a mean to increase the ability of biologics to control HS. 
A retrospective case series (n = 30; HS Hurley stage II or 
III) evaluated patients undergoing treatment with inf lix-
imab and then surgery (in 24 of the 30 patients; deroofing, 
small/large incisions) to remove remaining tunnels.248 At 
50 months, 37% of patients treated with inf liximab + ad-
juvant surgery were disease-free versus 13% of patients 
treated with inf liximab alone. In a longitudinal observa-
tional study (n = 68), the impact of surgical intervention 
with adjunctive biologic therapy was evaluated.249 The ef-
fect of biologics was greater in patients who also underwent 
surgery (p = 0.013). However, timing of biologics relative to 
surgery did not impact efficacy. Patients who received HS 
surgery with biologic therapy were most likely to achieve 
a 75% reduction in inf lammatory AN (p = 0.017). The only 
randomized controlled study on the administration of 
adalimumab in conjunction with surgery (wide excision 
and secondary intention healing) in moderate-to-severe 
HS failed to show a reduction in surgery indications and 
extent.13 It however clearly demonstrated that is was safe 
to combine adalimumab with surgery. The action of bio-
logics on wound healing is not explored to date.

Combinations of biologics, of biologics with conventional 
immunosuppressants/immunomodulating agents, or of 
biologics with antibiotics in classical treatment-resistant HS 
cases not responding to monotherapy with the above-mentioned 
agents
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TR E ATM E N T OF DR A I N I NG 
T U N N E L S

Draining tunnels is the most bothersome physical HS sign for 
the patients and their treatment is still a clinical challenge. 
When multiple draining tunnels are present, an effort to re-
duce the inflammatory component with anti-inflammatory 
treatment before surgery is advisable and well supported by 
the evidence. For adalimumab, it is well supported by high-
quality evidence from a phase 4, double-blind RCT of adali-
mumab in conjunction with surgery.13 No increased risk of 
postoperative wound infection, complication or haemor-
rhage was observed with adalimumab versus placebo. The 
use of medical therapy prior to surgical intervention can 
achieve control of inflammation. Bimekizumab,12 secuki-
numab11 and spesolimab145 have been shown in RCTs to re-
duce the number of draining tunnels.

WOU N D CA R E

General measures

Draining tunnels and rupture of abscesses with discharge 
of malodorous pus negatively impact quality of life in HS.250 
Appropriate wound care is an important domain of HS man-
agement as it improves patients' quality of life.251 Most recom-
mendations are based on general wound care guidelines and 
expert opinion. In chronic wound care, the choice of dressing 
is based on the affected body region, the absorption capacity, 
the sufficient adherence of the dressing and the fixation ma-
terial.250 Usually, the most suitable wound dressings are su-
perabsorbent foams alone or in combination with alginates, 
atraumatic adhesives such as silicone and nonadherent dress-
ings (Table 4).

In postoperative wound care, there is a lack of evidence on 
wound care strategies. Current knowledge is based on obser-
vational studies and case series.223,252 Postoperative wound 
care in HS is dependent on the closure techniques, whether 
primary or secondary closure, skin grafting or transposition 
flap and on the anatomical region of the intervention.253 

Local surgical guidelines and wound care are mostly fol-
lowed.253,254 Relatively large postoperative wounds produc-
ing higher volumes of exudate may benefit from negative 
pressure wound therapy.

Negative pressure therapy

Relatively large postoperative wounds producing higher vol-
umes of exudate may benefit from negative pressure wound 
therapy. A wound care plan is recommended in the manage-
ment of patients with HS chronic or postoperative wounds. 
The plan should be personalized taking into account ana-
tomical location, relapsing draining tunnels, spontaneously 
rupturing abscesses, volume of exudate, dressing availability 
and patient preference. It is advisable to take into account 
different factors at the prescription of wound dressings, in-
cluding the frequency of wound dressing changes, the flex-
ibility of the wound dressing, the absorbent capacity and the 
size of the affected region.

LIFE ST Y L E I N TERV E N TIONS

Weight management

Obesity is strongly associated with HS, with a systematic re-
view confirming an odds ratio of 3.45 (95% CI 2.20–5.38) 
for the association.255 A BMI has been linked to greater 
disease severity256 and a BMI increase of one unit was as-
sociated with a 0.84 unit increase in mean Sartorius sever-
ity score.257 There is no RCT to confirm whether weight 
reduction in obese HS patients reduces disease severity. In 
a retrospective case series of 12 patients, substantial weight 
loss from bariatric surgery improved HS relative to a con-
trol group.258 In some cases, residual excess skin folds may 
cause ongoing skin problems. While the evidence regarding 
weight reduction in obese HS patients remains equivocal, it 
is advisable because of the general health benefits and poten-
tial improvement of HS-associated conditions such as type 2 

Continuation of adalimumab treatment during surgery
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After anti-inflammatory treatment or when only solitary draining 
tunnels are present, surgical approaches

Strength Agreement

Should be
recommended

Strong
consensus

31/31
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The use medical therapy prior to surgical intervention in order to 
achieve control of inflammation
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31/31
(100%) Involvement of an expert on HS wounds in the case of severe 

chronic HS suppurative lesions
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T A B L E  4   Factors affect the choice of wound dressing.

•	 Extent of involvement

•	 Morphology of the lesions

•	 Volume of exudate

•	 Cost of the product

•	 Availability of the dressing

•	 Location of the lesion

•	 Any need for antimicrobials
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diabetes, hypertension, metabolic syndrome, dyslipidaemia 
and cardiovascular disease.259 Regular physical activity may 
help in maintaining or losing weight, as well as improving 
the metabolic alterations associated with obesity. The devel-
opment of glucagon-like peptide analogues, which are ap-
proved by the EMA for the treatment of obesity, may have 
important implications for HS treatment. One retrospective 
study of the adjunctive use of semaglutide in HS patients 
showed a beneficial reduction in HS flares and an improve-
ment in quality of life.182

Smoking cessation

Tobacco smoking is consistently associated with HS, a sys-
tematic review finding an odds ratio of 4.34 (95% CI, 2.48–
7.60) for the association with current smoking.255 There 
is some evidence to suggest a dose–response with greater 
smoking pack years linked to more severe HS.256 However, 
an increase in disease recurrence following surgery for HS 
in current smokers has not been demonstrated in most stud-
ies.259 Similarly to weight reduction, there is no RCT pro-
viding evidence of the effect of smoking cessation on HS 
severity. Nevertheless, the overall health benefits of smok-
ing cessation, particularly in the context of the higher risk 
of cardiovascular disease associated with HS, means that 
smoking cessation, where relevant, is advisable.

Dietary modification

Dietary modification and supplements have been inves-
tigated in a few small studies; however, the evidence is in-
sufficient to make a specific recommendation beyond 
maintaining a healthy weight. A prospective cohort study 
followed 12 patients undergoing surgery for HS who adhered 
to a diet free from Brewer's yeast for 12 months; however, the 
effects of the diet cannot be distinguished from the effects 
of surgery, and there was no control group.260 Dairy-free or 
dairy-restricted diets have been investigated in an uncon-
trolled retrospective cohort study and a case series, however 
the evidence quality is classified as very low.261 A pilot study 
found that all 22 HS patients were deficient in vitamin D and 
supplementation produced improvement in 11/14 individu-
als after 6 months.262

Avoidance of friction

It is likely that the link between obesity and HS is at least 
partially explained by skin friction, due to an increase in 
flexural skin folds. An example of the effects of friction is 
the occurrence of HS-like lesions reported on amputation 
stumps.263 Underwears that minimize friction are advised. 
Anecdotally, exercise-induced HS flares due to friction may 
confound patient attempts to lose weight.

LONG -TER M TR E ATM E N T

Long-term treatment in HS should be considered and de-
fined as more than 6 months. Long-term treatment defini-
tion also includes a maintenance phase of treatment (see 
chapter ‘Maintenance treatment’). Long-term continuous 
treatment with adalimumab (data of at least 2 year of con-
tinuous use) maintains a level of sustained effectiveness (on 
physician signs, pain and quality of life) in responders with 
an acceptable safety profile.112

M A I N TE NA NCE TR E ATM E N T

A maintenance phase of treatment in the dermatological 
field is usually intended as the one that follows the active 
phase of treatment when a defined clinical result has been 
achieved. The aim of the maintenance treatment is to main-
tain the acquired results and to prevent recurrences of the 
disease. Regarding the concept of maintenance therapy in 
HS, no acknowledged and shared definition can be found 
in the literature. Specific relevant publications do not exist, 
except for citing the concept of maintenance.

Using PIONEER integrated trial results, the optimal 
medium-term maintenance dosing strategy for adalim-
umab in moderate-to-severe HS has been evaluated.264 
Maintenance treatment was defined as a therapy that 
can be used after achieving remission (achievement of 
HiSCR at Week 12) in order to prevent progression and 
f lare ups (i.e. HiSCR loss). Adalimumab 40 mg/week, ef-
fective throughout 36 weeks, was the optimal maintenance 
medium-term dosing regimen for this population. After 
at least partial treatment success with adalimumab weekly 
short-term therapy (12 weeks), continuing weekly dosing 
during the subsequent 24 weeks had better outcomes than 
dose reduction or treatment interruption. Patients who did 

Weight reduction in overweight patients with HS, particularly 
because of general health benefits and potential improvement of 
HS-associated conditions such as type 2 diabetes, hypertension, 
metabolic syndrome, dyslipidemia, and cardiovascular disease
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not exhibit at least a partial response to weekly adalim-
umab by Week 12 were unlikely to benefit from continued 
therapy. In a recently published prospective multicentric 
study on 107 patients with HS, two different regimens, 
that is adalimumab 40 mg/week or 80 mg every other week 
were defined as maintenance treatment, with no statisti-
cally significant differences between them in the term of 
baseline–Week 32 outcomes of the IHS4, DLQI, pain VAS 
and PGA.265 In short-term studies, recurrence follow dis-
continuation of treatment after 11–12 weeks. Long-term 
(at least 2 years) continuous treatment maintains a level of 
consistent effectiveness in responders with an acceptable 
safety profile.112

In another recent study, maintenance therapy for 92 
mild-to-moderate HS patients after 12 weeks of beneficial 
treatment with tetracyclines p.o. was proposed with capsules 
containing 90 mg zinc gluconate and 30 mg nicotinamide 
once daily for 90 days.98 Disease-free survival was signifi-
cantly longer in the treated group (vs. non-treated control 
group), and it showed sustained improvement even after dis-
continuation of oral supplementation.

The efficacy of infliximab 7.5 to 10 mg/kg in HS patients 
has been evaluated in a study.266 The maintenance treatment 
every 4 weeks, was started when the outcome goals, referred 
to HS-PGA, NRS pain and MCIC QoL, were achieved. In 
this case, a well-defined type of clinical result was consid-
ered, but was variable, from full clearance to mildly severe 
disease still present.

Maintenance of remission after surgery for HS is also an 
important concept. Combination with surgery is well sup-
ported by high-quality evidence from the phase 4, random-
ized, double-blind, placebo-controlled study of adalimumab 
in conjunction with surgery.13 Adalimumab was efficacious 
in conjunction with wide-excision surgery followed by sec-
ondary intention healing, with no need to interrupt treat-
ment prior to surgery. Combination with infliximab after 
surgery is also a plausible concept but is only based on case 
series.267

TR E ATM EN T OPTIONS I N CL ASSICA L 
TR E ATM EN T-R E SISTA N T HS

Loss of response appears to be a frequent concern in the long-
term HS treatment with anti-TNF agents.268 At present, there 
is a lack of evidence in terms of clinical predictors and/or bio-
markers guiding the choice among the different drugs and the 
decision is mainly based on the presence of comorbid condi-
tions. Similarly, the decision to switch between different drugs 
is mainly based on lack or loss of response and/or the occur-
rence of adverse events, including paradoxical reactions.269 
HS patients that either experience inadequate disease control 
or loss of response with adalimumab 40 mg/week or 80 mg/
every other week are defined as classical treatment-resistant 
HS cases. According to the results of a retrospective case series 
of 14 patients that had been treated with adalimumab 40 mg/
week, temporary administration of intensified adalimumab 
80 mg/week treatment resulted in a significant reduction in 
IHS4 score.270 In a retrospective study on 22 patients with se-
vere HS, who had experienced loss of response to adalimumab, 
dose intensification to adalimumab 80 mg/week resulted in 
the fulfilment of HiSCR in 68% at Week 12. Similarly, in a 
prospective study, that evaluated variable dose intensification 
regimens, that is adalimumab 80 mg every 10 or 12 days, in 
moderate-to-severe HS patients experiencing loss of response, 
62% of participants achieved the HiSCR at Week 12.271

In patients with inadequate response or loss of satisfac-
tory response to infliximab with time, a dose intensifica-
tion (7.5–10 mg/kg every 4 weeks) may be administered to 
improve the therapeutic result.266 In a retrospective cohort 
study of 52 HS patients, most of whom had failed to adali-
mumab, infliximab 10 mg/kg every 6–8 weeks was sug-
gested as the optimal starting dose, with 64% of participants 
achieving the HiSCR.272

An open-label cohort study on 10 patients has shown that 
brodalumab dose intensification (210 mg/week) was efficient 
in patients with inconsistent disease control, for example cy-
clical recurrences.130

Adalimumab 40 mg/week or 80mg/every other week also after 
surgery for maintenance of remission
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Dose or frequency intensified ustekinumab regimens 
have led to improvements in a series of 6 severe, adalimumab-
experienced HS cases.273

SY N DROM IC HS TR E ATM E N T

Syndromic forms of HS, including pyoderma gangrenosum, 
acne and suppurative hidradenitis (PASH), pyogenic arthri-
tis, pyoderma gangrenosum, acne and suppurative hidrade-
nitis (PAPASH), psoriatic arthritis, pyoderma gangrenosum, 
acne, suppurative hidradenitis (PsAPASH), pyoderma gan-
grenosum, acne, suppurative hidradenitis and ankylos-
ing spondylitis (PASS), and pustular psoriasis, arthritis, 
pyoderma gangrenosum, synovitis, acne and suppurative 
hidradenitis (PsAPSASH) represent paradigms of severe, 
treatment-refractory HS.274,275 Due to their rarity, evidence 
on the treatment of these forms is very limited and consists 
mainly of isolated reports and small case series.

TR E ATM E N T BIOM A R K ER S

Faecal calprotectin (FC), albeit infrequently used, has been 
reported as a possible screening tool for underlying IBD in 
paediatric HS patients,276 but other authors failed to demon-
strate an association between FC levels and comorbid IBD 
in adult HS patients.277 Moreover, FC has been suggested as 
a biomarker of HS disease activity,278 reducing its value as a 
screening tool for underlying IBD.

MU LTIDISCIPLI NA RY A PPROACH

HS patients frequently present clinical patterns that are best 
addressed by specialists from multiple fields of medicine 
and surgery. A multidisciplinary approach refers to the co-
ordination and collaboration of health care providers (HCP) 
with different specializations who work in parallel in order 
to improve the outcome of the patients.279 There is no avail-
able randomized or non-randomized clinical trial which 
demonstrates that the availability of a multidisciplinary ap-
proach improves the outcome of HS. A study in 49 patients 
showed that the level of satisfaction is increased by the pa-
tients when this multidisciplinary approach is provided in a 
parallel time.245 There is no doubt that patients are usually 
in need of consultation of several specialists for their pri-
mary disease, but also for their comorbidities.

TH ER A PEU TIC CONCLUSIONS A N D 
A LGOR ITH M

Based on consensual recommendations, the expert group has 
outlined the following therapeutic algorithm of active inflam-
matory HS and inactive, predominantly non-inflammatory 
HS for the stage-related therapy of HS (Figure 1).

PATIE N TS V IEW

Recommendations to HS patients

•	 Identify your most troublesome physical symptoms (such 
as pain, wound care, odour from wounds and fatigue), any 
HS-associated problems, factors that may worsen/help, 
and the best care solutions for these, whether these solu-
tions involve medical treatment, support or others.

•	 Connect with, talk with, share with and learn from others, 
that is family, friends, other people with HS, HS groups, 
other patient groups and your medical team.

•	 Identify your main needs: disability, emotional, financial, 
mental, physical, relationships, sexual, social, study/work 
difficulties and so on.

•	 Try to identify the most appropriate care (i.e. medical treat-
ments and supports), your training, becoming involved in 
HS research, sharing your lived experience with your med-
ical team and other HCPs and others who have HS.

•	 Be kind to yourself and your body. A healthy lifestyle may 
improve your HS, for example stopping smoking, healthy 
diet, prioritizing rest, sleep and well-being, managing 
your stress, fresh air and natural daylight, and if possible, 
movement or exercise that you enjoy. Ask your medical 
team and others for help, resources and support if needed.

•	 An illness diary in conjunction with photographs can 
help to document the course of the illness. In this way, the 
doctor(s) can be informed about the course of the disease 
between medical consultations. This can also be helpful 
when dealing with the authorities.

Ustekinumab intensification in classical treatment-resistant HS 
patients

Strength Agreement

May be
considered

Strong
consensus

29/29
(100%)

In failure to respond to dose intensified adalimumab, anti-IL-17 
or off label anti-IL-12/23 agents with standard psoriasis regimens
or intensified dosage, IL-1 inhibitors or JAK inhibitors 

Strength Agreement

May be
considered

Strong
consensus

29/29
(100%)

Screening for co-morbid inflammatory bowel disease 
(IBD), based on accurate history-taking and possible 
gastroenterological referral in case of gastrointestinal 
symptoms prior to prescribing medical treatment

Strength Agreement

May be
considered

Strong
consensus

29/29
(100%)

The use of fecal calprotectin as a biomarker for HS or IBD in HS

Strength Agreement

May be
considered

Strong
consensus

29/29
(100%)
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Recommendations to HCP

•	 Address all the patients' symptoms and difficulties, in-
cluding but not limited to pain, wound care, odour, fa-
tigue, those related to comorbidities (including mental 
health support and well-being) and those related to finan-
cial and social impairments.

•	 Watch out for possible superinfections.
•	 Access to emergency care for patients is vital.
•	 The first consultation is critical:
⚬	 Use appropriate language and give an honest evalua-

tion of the disease, treatment options and management 
expectations.

⚬	 Highlight the increase in HS research and the many 
treatments in development.

⚬	 Mention comorbidities, screening and management of 
these.

⚬	 Suggestions about lifestyle changes (where appropriate) 
and any sensitive issues need not to be mentioned on 
the first visit. Establishing an honest, respectful and 
trusting relationship is conducive to this.

•	 Provide information about credible and reputable HS pa-
tient groups and associations, directory of HS practitioners, 
online HS resources and other relevant information.

•	 Promote patients' and HCP education through dedicated 
programmes using good instructional design principles 

Active (inflammatory) HS

Adjuvant treatment 

Could be recommended

Should be recommended

Weight reduction

Cessation of smoking 

May be considered
Psychological intervention, certain systemic analgesics

May be considered
Ertapenem 1 g/d i.v. 3rd line

Should be recommended
Adalimumab 40 mg/week or 80 mg/every 2 weeks s,c.
Secukinumab 300 mg every 2 or 4 weeks s.c.
Bimekizumab
and every 4 weeks s.c. thereafter

320 mg every 2 weeks s.c. for 16 weeks
2nd line

Could be recommended
Clindamycin 2x300 mg/d / Rifampicin 2x300 mg/d p.o.
Infliximab 5 mg/kg every 8 weeks i.v.

1st line
3rd line

May be considered
Clindamycin 3x600 mg/d over 5 days i.v.
Adalimumab biosimilars
Brodalumab 210 mg/every 2 weeks s.c.
Povorcitinib 15-180 mg/d p.o.
Upadacitinib 15 mg/d over 4 weeks p.o.
Spesolimab 1200 mg/every 2 weeks s.c.
Ustekinumab 45 mg/week s.c.
Anakinra 100 mg/d s.c.
Biologics/other agent combination
Ciclosporine 2–6 mg/kg/d

1st line

3rd line

Reserve

Should be recommended
Tetracyclines p.o.
May be considered
Clindamycin 2x300 mg/d p.o.
Acitretin 0.25-0.50 mg/kg/d p.o.
Hormonal antiandrogens
Metformin p.o.

1st line

Scarring folliculitis
3rd line Females with hyperandrogenism/PCOS

Metabolic syndrome, diabetes mellitus

(a)

Mild
IHS4 1-3

Moderate
IHS4 4-10

Severe
IHS4 >11

May be considered
Clindamycin 1% gel/lotion/cream
Resorcinol 15% peel 2x/d
Intralesional triamcinolone 10-40 mg/ml
Zinc gluconate 90 mg/d p.o.
PDT
Dapsone 25–200 mg/d p.o. 

1st line

2nd line
3rd line

F I G U R E  1   HS treatment algorithm. (a) Therapy of active (inflammatory) HS, (b) Therapy of inactive (non-inflammatory) HS. [Correction added on 
21 Janaury 2025, after first online publication: Figure 1a has been revised.]
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and practices. Encourage intrafamilial communication by 
inviting relatives to consultations, especially the first.

•	 Support shared decision making, considering the patient's 
history and their wishes for treatments, surgery, lifestyle 
adjustments (if needed) and other measures.

•	 Promote patient involvement in research.
•	 Collaborate with all the main stakeholders in the care pro-

cess: medical and paramedical HCP, the patient and their 
network, patient associations, industry, health authorities, 
others.

AU T HOR C ON T R I BU T IONS
All authors have met the criteria for authorship, having 
made substantial contributions to the work and taking 
public responsibility for relevant portions of the content, 
as follows: Objectives of the guidelines, Objectives of HS 
treatment, What's new?, Overview of therapeutic options: 
Zouboulis CC. Scoring system for clinical trials: Tzellos 
T, Marzano AV and Molina-Leyva A. Adjuvant therapy: 
Szégedi A, Molina-Leyva A and Horváth B. Topical ther-
apy—nonantibiotics: Bukvic Mokos Z, Dolenc-Voljc M 
and Bechara FG. Topical antibiotics: Zouboulis CC, Jemec 
GBE and Prignano F. Systemic antibiotics: Kemény L, 

van Straalen KR and Saunte DML. Consideration of bac-
terial resistance under long-term antibiotic treatment: 
Giamarellos-Bourboulis EJ, Saunte and Nassif A. Anti-
inf lammatory treatment: Bukvic Mokos Z, Szégedi A, 
Prens EP, Zouboulis CC, Jemec GBE, Liakou AI, Dolenc-
Voljc M, Valiukeviciene S and Kirby B. Hormonal treat-
ment of HS: Bukvic Mokos Z, Prens EP and Szegedi A. 
Biologics: Prens EP, Tzellos T, Kirby B and Zouboulis CC. 
Eligibility for biologics and advanced molecules: Kirby B, 
Molina-Leyva A and Hunger RE. Retinoids: Zouboulis 
CC, Jemec GBE and Matusiak Ł. Analgesics: Nassif A, 
Ioannidis D, Podda M and Tzellos T. Experimental thera-
pies: Prignano F, Kirby B and Giamarellos-Bourboulis EJ. 
Surgery: Podda M, Guillem P, Bechara FG, Grimstad Ø, 
Horváth B, Hunger RE and Kemény L. van der Zee HH. 
Combination treatments (medical/medical, medical/surgi-
cal): Guillem P, van der Zee HH and Bechara FG. Treatment 
of draining tunnels: Tzellos T, Bechara FG and Grimstad 
Ø. Wound care: Horváth B, Hunger RE, Ingram JR and 
Romanelli M. Lifestyle interventions: Ingram JR, Horváth 
B and Dolenc-Voljc M. Long-term treatment: Horváth B, 
Ioannidis D, Jemec GBE and Tzellos T. Maintenance treat-
ment: Matusiak Ł, Ioannidis D, Bettoli V and Tzellos T. 

F I G U R E  1    (Continued)

(b) Inactive (non-inflammatory) HS

Hurley stage I Hurley stage II Hurley stage III

Should be recommended
Wide excision
Post-surgical secondary intention healing
Immediate or delayed skin grafting after HS surgery 
Continuation of adalimumab treatment during surgery
Could be recommended
Carbon dioxide LASER therapy
Post-surgical primary closure in certain anatomical regions 
Skin grafting complemented with negative pressure wound therapy
May be considered
Diode and alexandrite LASER treatment
Reconstruction with flap plasty

Should be recommended
Incision and drainage
Deroofing
Excision of localized solitary draining tunnels

May be considered
Hair removal in typical HS areas by light sources (LASER, IPL)

Adjuvant treatment 

Could be recommended

Should be recommended

Weight reduction

Cessation of smoking 

May be considered
Psychological intervention, certain systemic analgesics
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Ioannidis D, Zouboulis CC, Marzano AV and Tzellos T. 
Syndromic HS treatment, Treatment biomarkers: Marzano 
AV and Zouboulis CC. Multidisciplinary approach: Bettoli 
V, Giamarellos-Bourboulis EJ and Guillem P. Therapeutic 
conclusions and algorithm: Zouboulis CC, Jemec GBE and 
Prens EP. Patients view: McGrath B, Raynal H, Villumsen 
B and Just E. C.C. Zouboulis takes overall responsibil-
ity for the integrity of the entire work, from inception to 
the published article. All authors have participated at the 
guidelines preparation and voting procedure, drafted and 
critically revising the article for important intellectual 
content and finally approved the version to be published.

A F F I L I AT IONS
1Departments of Dermatology, Venereology, Allergology and Immunology, 
Staedtisches Klinikum Dessau, Brandenburg Medical School Theodor Fontane and 
Faculty of Health Sciences Brandenburg, Dessau, Germany
2European Hidradenitis Suppurativa Foundation e.V., Dessau, Germany
3Department of Dermatology, Venereology and Allergology, International Centre 
for Hidradenitis Suppurativa/Acne Inversa (ICH), Ruhr-University Bochum, 
Bochum, Germany
4Dermatology Unit, Hôpitaux Unviversitaires de Bruxelles, Université Libre de 
Bruxelles, Brussels, Belgium
5HS Clinic, O.U. of Dermatology, Azienda Ospedaliera – University of Ferrara, 
Ferrara, Italy
6University of Zagreb School of Medicine, Zagreb, Croatia
7Department of Dermatology and Venereology, University Hospital Centre Zagreb, 
Zagreb, Croatia
8Department of Dermatovenereology, Faculty of Medicine, University of Ljubljana, 
Ljubljana, Slovenia
9Department of Dermatovenereology, University Medical Centre Ljubljana, 
Ljubljana, Slovenia
104th Department of Internal Medicine, National and Kapodistrian University of 
Athens, Athens, Greece
11Department of Clinical Medicine, UiT - The Arctic University of Norway, 
Tromsø, Norway
12Department of Dermatology, University Hospital of North Norway, Tromsø, 
Norway
13Department of Surgery, Clinique du Val d'Ouest, Lyon, France
14Department of Dermatology, Center for Blistering Diseases, University Medical 
Center Groningen, Groningen, The Netherlands
15Department of Dermatology, Inselspital, Bern University Hospital, University of 
Bern, Bern, Switzerland
16Division of Infection and Immunity, Dermatology Department, Cardiff 
University, Cardiff, UK
171st Department of Dermatology-Venereology, Aristotle University Medical 
School, Thessaloniki, Greece
18Deutsche Akne Inversa Patientenvereinigung, Coesfeld, Germany
19Department of Dermatology and Allergology, University of Szeged, Szeged, 
Hungary
20Charles Department of Dermatology, St Vincent's University Hospital and Charles 
Institute of Dermatology, University College Dublin, Dublin, Ireland
211st Department of Dermatology-Venereology, “Andreas Sygros” Hospital for 
Venereal and Cutaneous Diseases, National and Kapodistrian University of Athens 
Medical School, Athens, Greece
22HS Ireland, Hidradenitis Suppurativa Association, County Clare, Ireland
23Dermatology Unit, Fondazione IRCCS Ca' Granda Ospedale Maggiore 
Policlinico, Milan, Italy
24Department of Pathophysiology and Transplantation, Università Degli Studi di 
Milano, Milan, Italy
25Faculty of Medicine, Wroclaw University of Science and Technology, Wroclaw, 
Poland
26Department of Dermatology and Venereology, Hospital Universitario Virgen de 
las Nieves – Ibs Granada, Granada, Spain
27Centre d'Infectiologie Necker-Pasteur, Institut Pasteur, Centre Médical and 
Université Paris-Cité, Paris, France
28Department of Dermatology, Medical Center Klinikum Darmstadt, Teaching 
Hospital Goethe-University Frankfurt, Darmstadt, Germany
29Department of Dermatology, Erasmus University Medical Center, Rotterdam, The 
Netherlands

30Section of Dermatology, Department of Health Sciences, University of Florence, 
Florence, Italy
31Solidarité Verneuil, Lyon, France
32Department of Dermatology, University of Pisa, Pisa, Italy
33Department of Dermatology and Allergy, Copenhagen University Hospital - 
Herlev-Gentofte Hospital, Hellerup, Denmark
34Department of Dermatology, Zealand University Hospital, Roskilde, Denmark
35Department of Clinical Medicine, Faculty of Health and Medical Sciences, 
University of Copenhagen, Copenhagen, Denmark
36Institute of Clinical Medicine, The Arctic University of Norway, Tromsø, Norway
37Department of Skin and Venereal Diseases, The Lithuanian University of Health 
Sciences, Kaunas, Lithuania
38Department of Skin and Venereal Diseases, The Hospital of Lithuanian University 
of Health Sciences Kauno klinikos, Kaunas, Lithuania
39Danish HS Patients' Association, Soborg, Denmark

ACK NOW L E DGE M E N T S
The Departments of Dermatology, Venereology, Allergology 
and Immunology, Staedtisches Klinikum Dessau, 
Brandenburg Medical School Theodor Fontane, Dessau, 
Germany, the Dermatology Unit, Hôpitaux Unviversitaires 
de Bruxelles, Université Libre de Bruxelles, Brussels, 
Belgium, the Department of Dermatology, Erasmus 
University Medical Center, Rotterdam, The Netherlands, the 
Department of Dermatology, Zealand University Hospital, 
Roskilde, Denmark and the Department of Skin and Venereal 
Diseases, the Hospital of Lithuanian University of Health 
Sciences Kauno klinikos, Kaunas, Lithuania are health care 
providers of the European Reference Network for Rare and 
Complex Skin Diseases (ERN Skin). The authors thank Prof. 
A.V. Marzano and Prof. F. Prignano for hosting the voting 
meetings. The patient representatives E. Just, B.M. McGrath, 
H. Raynal and B. Villumsen wish to thank everyone who 
has worked to improve the lives of people affected by HS. 
All authors contributed voluntarily, no honorary or time 
compensations have been paid. Travel and accommodation 
expenses of non-dermatologists have been supported by the 
European Reference Network for Rare and Complex Skin 
Diseases—Working group ALLOCATE and the European 
Hidradenitis Suppurativa Foundation e.V.

F U N DI NG I N FOR M AT ION
The European Reference Network for Rare and Complex Skin 
Diseases—Working group ALLOCATE and the European 
Hidradenitis Suppurativa Foundation e.V. have overtaken 
travel and accommodation expenses of non-dermatologists 
authors.

C ON F L IC T OF I N T E R E ST STAT E M E N T
CCZ has received advisory board and consultancy fees from 
Almirall, Boehringer Ingelheim, Eli Lilly, Idorsia, Incyte, 
L'OREAL, MSD, NAOS-BIODERMA, Novartis, Pfizer, 
PPM, Sanofi and UCB, and lecture honoraria from Almirall, 
Amgen, Biogen, Novartis, Pfizer and UCB. His depart-
ments have received grants from Astra Zeneca, Boehringer 
Ingelheim, the Brandenburg Medical School Theodor 
Fontane, the EADV, the European Union, the German 
Federal Ministry of Education and Research, GSK, Inflarx, 
MSD, Novartis, Relaxera and UCB for his participation as 
clinical and research investigator. He is the president of the 
EHSF e.V., coordinator of the ALLOCATE Skin group of the 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



34  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

ERN Skin and chair of the ARHS Task Force group of the 
EADV. He is the editor of the EADV News and co-copyright 
holder of IHS4 on behalf of the EHSF e.V. FGB has received 
honoraria for participation in advisory boards, in clinical 
trials, and/or as a speaker from AbbVie, Acelyrin, 
Boehringer Ingelheim, Celltrion, Dr. Wolff, Incyte, Inflarx, 
Janssen, Merck, Mölnlycke, Moonlake, Novartis, Sanofi, 
Sitala and UCB. VB has acted as consultant, advisory board 
member, research investigator and received honoraria from 
AbbVie, Avene, Beiersdorf, Bioderma, Biogena, Difa-
Cooper, Exeltis, Galderma, Ganassini, Giuliani, GSK, ICF, 
Isdin, Leo Pharma, L'OREAL, Meda, Menarini–Relife, 
Mylan, Novartis, Pharcos-Biodue, Pierre-Fabre and UCB. 
His institution has received research support from AbbVie. 
VDM has participated as clinical investigator for AbbVie, 
Amgen, Boehringer Ingelheim, BMS, Incyte, Leo Pharma, 
Novartis, Pfizer, Sanofi, UCB. Her department received 
grants from Almirall, BMS and Sanofi. She is the president 
of the Belgian Society of Dermatology, board member of the 
ESPCR and EDF, and chair of the EADV-PPRC committee 
and the Euromelanoma skin cancer prevention campaign 
for Europe. EJG-B reports honoraria and consultation fees 
from Abbott Products Operations, bioMérieux, Brahms 
GmbH, GSK and Sobi (granted to the National and 
Kapodistrian University of Athens); independent educa-
tional grants from AbbVie, InCyte, Novartis and UCB 
(granted to the National and Kapodistrian University of 
Athens) and from Abbott Products Operations, bioMérieux 
Inc., Johnson & Johnson, MSD and Swedish Orphan 
Biovitrum AB (granted to the Hellenic Institute for the 
Study of Sepsis), support for attending the HS guidelines 
meeting from the EHSF e.V., and funding from the Horizon 
2020 European Grants ImmunoSep and RISCinCOVID 
and the Horizon Health grants EPIC-CROWN-2 and 
POINT (granted to the Hellenic Institute for the Study of 
Sepsis). MD-V has received lecture honoraria from AbbVie, 
Novartis and SwixxBioPharma. PG has received advisory 
board and consultancy fees and support for attending meet-
ings from AbbVie, Cicaplus, Inresa, Novartis and UCB. 
REH has received lecture honoraria from AbbVie, 
Galderma, Novartis, Sandoz and UCB. BH has received ad-
visory board and consultancy fees from AbbVie, Akari, 
Argenx, Janssen, Novartis, Regeneron, Roche, Sanofi, UCB 
and HS studies support from Akari and Janssen. JRI has 
received advisory board fees, lecture honoraria and support 
for attending meetings from Abbvie, Boehringer Ingelheim, 
ChemoCentryx, Citryll, Insmed, Kymera, MoonLake, 
Novartis, UCB, UNION and Viela Bio. He is a co-copyright 
holder of HiSQoL, Investigator Global Assessment and 
Patient Global Assessment instruments for HS. His depart-
ment receives income from copyright of the Dermatology 
Life Quality Index and related instruments. He is officer of 
the British Association of Dermatologists 2019–2024 and 
has received a stipend as Editor-in-Chief of the British 
Journal of Dermatology 2019–2024 and an ongoing author-
ship honorarium from UpToDate. DI reports honoraria for 
lectures and fees for consultation of AbbVie, Amgen, 

Genesis, Jannsen, Leo Pharma, Novartis, Pfizer, Sanofi and 
UCB (granted to the Aristotle University of Thessaloniki). 
He is treasurer and committee chair of the EADV and board 
member of the Hellenic Society of Dermatology and 
Venereology. EJ has received consultancy fees from Novartis 
and support for attending meetings from the EHSF e.V. and 
Novartis. LK has received advisory board fees from AbbVie, 
BMS, Eli Lilly, Novartis, Pfizer, Sanofi, UCB, consultancy 
fees from AbbVie, Amgen, Boehringer Ingelheim, BMS, 
Incyte, Leo Pharma, Novartis, Pfizer, Sanofi, UCB, lecture 
honoraria from AbbVie, BMS, Eli Lilly, Novartis, Pfizer, 
Sanofi and UCB, and support for attending meetings from 
AbbVie, Novartis and Sanofi. BK has received advisory 
board and consultancy fees from Abbvie, Almirall, Amgen, 
BMS, Celgene, Eli Lilly, GSK, Janssen, Leo Pharma, MC2 
Therapeutics, Moonlake, Novartis, Pfizer, UCB, Union and 
has participated at a Data Safety Monitoring Board of Arctic 
Bioscience. He has received lecture honoraria from Abbvie, 
Almirall, BMS, Celgene, Eli Lilly, Janssen, Leo Pharma, 
MC2 Therapeutics, Moonlake, Novartis and UCB, and sup-
port for attending meetings from. Abbvie, Almirall, BMS, 
Eli Lilly, Janssen, Moonlake, Novartis, UCB and Union. 
AIL has received advisory board fees from Novartis, lecture 
honoraria and support for attending meetings from AbbVie, 
Boehringer Ingelheim Novartis, UCB Pharma. She is sub-
investigator in clinical trials of AbbVie, Boehringer 
Ingelheim, Insmed, Novartis, Sanofi and UCB. His institu-
tion has received grants from Abbvie, Almirall, the British 
Skin Foundation, the City of Dublin Skin and Cancer 
Charity, the Irish Research Council, Janssen, Moonlake, 
Novartis, the Science Foundation Ireland and UCB for his 
participation as clinical and research investigator. He is 
member of the EHSF e.V. scientific committee, steering 
committee BADBIR and interim chair of the Dermatology 
Clinical Advisory Group, Ireland. AVM has received advi-
sory board and consultancy fees, disease-relevant lecture 
honoraria and support for attending meetings from AbbVie, 
Amgen, Boehringer Ingelheim, BMS, Incyte, Leo Pharma, 
Novartis, Pfizer, Sanofi, UCB. BMMG has received consul-
tancy fees, honoraria and support for attending meetings 
from Novartis and UCB, and consultancy fees from Incyte. 
ŁM has received advisory board and consultancy fees from 
AbbVie, Leo Pharma, Novartis and UCB, and lecture hono-
raria from Almirall, AbbVie, Aristo Pharma, Janssen, Leo 
Pharma, Medac, Novartis, Pfizer, Pierre-Fabre, La Roche-
Posay and UCB. He obtained support for attending meet-
ings from AbbVie and Novartis and was investigator of RCT 
of AbbVie, Almirall, Amgen, AnaptysBio, BMS, Boehringer 
Ingelheim, Celltrion, Galderma, Helm, Incyte, InfraRX, 
Janssen, Kliniksa, Leo Pharma, Medimmune, Menlo, 
Merck, Novartis, Pfizer, Regeneron, Takeda, Teva, Trevi 
and UCB. He is a member of the Polish Dermatology Society 
Guideline Committee for HS. AM-L has received advisory 
board fees, lecture honoraria and support for attending 
meetings from Abbvie, Almirall, Amgen, Novartis and 
UCB. MP has received advisory board fees from AbbVie, 
Boehringer Ingelheim, CSL, Galderma, Janssen, MoonLake, 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  35ZOUBOULIS et al.

Novartis, L'OREAL and UCB, and consultancy fees from 
AbbVie, CSL, Galderma, Janssen, Novartis and UCB. He 
has obtained lecture honoraria and support for attending 
meetings from AbbVie, Beiersdorf, BMS, Eli Lilly, Galderma, 
Janssen, Leo Pharma, L'OREAL, Novartis, MSD and UCB. 
EPP has received consultancy fees from GSK, Janssen, MSD, 
Novartis, UCB and lecture honoraria from Janssen and 
UCB. FP has received advisory board and consultancy fees 
from AbbVie, Amgen, Almirall, BMS, Boehringer 
Ingelheim, Eli Lilly, Leo Pharma, Novartis, Pfizer, Sanofi, 
Takeda and UCB, and lecture honoraria from AbbVie, 
Amgen, Biogen, BMS, Böhringer-Ingelheim, Eli Lilly, Leo 
Pharma, Novartis, Sanofi and UCB. MR has received advi-
sory board and consultancy fees from AbbVie, BMS, Eli 
Lilly, Janssen and Sanofi. DMLS has received advisory 
board and consultancy fees from Novartis, Sanofi and UCB, 
and lecture honoraria from Jamjoom Pharma, Leo Pharma, 
Novartis, Sanofi and UCB. She obtained support for attend-
ing meetings from Novartis, Pfizer and Sanofi. She has re-
ceived support for the present manuscript from Novartis 
und UCB. She is EADV Board Member, Chair of the Danish 
Dermatology Society Guideline Committee for HS, and 
Section Editor of Dermatology and the JEADV. JCS has re-
ceived consultancy fees from AbbVie, Almirall, Galderma, 
Leo Pharma, Novartis, Pfizer, Sanofi-Genzyme, Trevi, 
Vifor, Sandoz and UCB, and lecture honoraria from AbbVie, 
Almirall, Janssen, Eli Lilly, Leo Pharma, Novartis, Pfizer, 
Sanofi-Genzyme, Novartis, Teva and UCB. He obtained 
support for attending meetings from Leo Pharma, Novartis, 
Sanofi-Genzyme and UCB and has participated as clinical 
investigator for AbbVie, Aceleryn, Almirall, Amgen, 
AnaptysBio, Argenx, ASLAN, Biocom, Biogen, Bio-Thera, 
BMS, Boehringer Ingelheim, Celtrion, CuraTeQ, DICE, 
Galapagos, Galderma, Helm AG, Incyte, InfraRX, Janssen, 
Kliniksa, Leo Pharma, Medimmune, Menlo Therapeutics, 
Merck, Moonlake, Novartis, Pfizer, Regeneron, Takeda, 
Teva, Trevi, UCB, Uni Therapeutics and Ventyx. He is pres-
ident of the Polish Dermatological Society. TT has received 
advisory board and consultancy fees and lecture honoraria 
from Abbvie, Almirall, Boehringer Ingelheim, Novartis, 
Pfizer and UCB. He is the treasurer of the EHSF e.V. and 
EADV executive committee member. SV has received advi-
sory board fees, lecture honoraria and support for attending 
meetings from Abbvie, Amgen, Johnson & Johnson, Leo 
Pharma, Novartis, Pfizer, Roche and Sanofi. She is principal 
investigator and sub-investigator in clinical trial of 
Boehringer Ingelheim and Novartis. HHvdZ has received 
consultancy fees and lecture honoraria from Abbvie, Incyte, 
InflaRx, Insmed, Novartis and UCB. KRvS has received 
consultancy fees and lecture honoraria from Novartis and 
UCB. AS has received advisory board, consultancy fees and 
lecture honoraria from AbbVie, Eli Lilly, Janssen, Novartis, 
Pfizer, Sanofi and UCB. She obtained support for attending 
meetings from AbbVie, Janssen and UCB. She is board 
member of European Society of Dermatological Research 
and member of the Editorial Board of JEADV. GBEJ has 
served as a consultant for AbbVie, Coloplast, InflaRx, Leo 

Pharma, Novartis and UCB, and on advisory boards for 
AbbVie, Janssen, MSD, Novartis, UCB and as a speaker for 
AbbVie, Coloplast, Galderma and Leo Pharma. He has 
served as an investigator for AbbVie, InflaRx, Leo Pharma, 
Novartis, Regeneron and UCB, and has received unre-
stricted grants from AbbVie, Leo Pharma and Novartis. He 
is a vice president of the EHSF e.V. FB, ØG, ZBM, AN, HR 
and BV declare no conflict of interest.

DATA AVA I L A BI L I T Y STAT E M E N T
The data that support the findings of this guideline are 
available from the corresponding author upon reasonable 
request.

ET H IC S STAT E M E N T
The authors confirm that the ethical policies of the journal, 
as noted on the journal's author guidelines page, have been 
adhered to.

ORCI D
C. C. Zouboulis   https://orcid.org/0000-0003-1646-2608 
F. G. Bechara   https://orcid.org/0000-0003-0418-521X 
V. Bettoli   https://orcid.org/0000-0002-2760-4600 
M. Dolenc-Voljč   https://orcid.org/0000-0003-2769-8229 
E. J. Giamarellos-Bourboulis   https://orcid.
org/0000-0003-4713-3911 
Ø. Grimstad   https://orcid.org/0000-0001-6783-4534 
P. Guillem   https://orcid.org/0000-0002-5449-3897 
J. R. Ingram   https://orcid.org/0000-0002-5257-1142 
D. Ioannidis   https://orcid.org/0000-0002-8997-9889 
A. I. Liakou   https://orcid.org/0000-0003-3936-8374 
B. M. McGrath   https://orcid.org/0000-0001-6995-7714 
A. V. Marzano   https://orcid.org/0000-0002-8160-4169 
Ł. Matusiak   https://orcid.org/0000-0003-2067-4929 
A. Molina-Leyva   https://orcid.org/0000-0001-6882-2113 
F. Prignano   https://orcid.org/0000-0002-5997-2045 
D. M. L. Saunte   https://orcid.org/0000-0001-7953-1047 
J. C. Szepietowski   https://orcid.org/0000-0003-0766-6342 
S. Valiukevičienė   https://orcid.org/0000-0003-1219-5928 
H. H. van der Zee   https://orcid.org/0000-0002-2874-7726 
K. R. van Straalen   https://orcid.org/0000-0003-3305-3814 
B. Villumsen   https://orcid.org/0000-0002-5176-2166 
G. B. E. Jemec   https://orcid.org/0000-0002-0712-2540 

R E F E R E N C E S
	 1.	 Zouboulis CC, Desai N, Emtestam L, Hunger RE, Ioannides D, 

Juhász I, et  al. European S1 guideline for the treatment of hidra-
denitis suppurativa/acne inversa. J Eur Acad Dermatol Venereol. 
2015;29(4):619–44.

	 2.	 Gulliver W, Zouboulis CC, Prens E, Jemec GBE, Tzellos T. Evidence-
based approach to the treatment of hidradenitis suppurativa/acne 
inversa, based on the European guidelines for hidradenitis suppu-
rativa. Rev Endocr Metab Disord. 2016;17(3):343–51.

	 3.	 Jemec GBE, Villumsen B, van Straalen KR, van der Zee HH, 
Valiukevičienė S, Tzellos T, et al. European S2k guidelines for hi-
dradenitis suppurativa/acne inversa Part 1.

	 4.	 Zouboulis CC, Tzellos T, Kyrgidis A, Jemec GBE, Bechara FG, 
Giamarellos-Bourboulis EJ, et  al. Development and validation of 
the international hidradenitis Suppurativa severity score system 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-1646-2608
https://orcid.org/0000-0003-1646-2608
https://orcid.org/0000-0003-0418-521X
https://orcid.org/0000-0003-0418-521X
https://orcid.org/0000-0002-2760-4600
https://orcid.org/0000-0002-2760-4600
https://orcid.org/0000-0003-2769-8229
https://orcid.org/0000-0003-2769-8229
https://orcid.org/0000-0003-4713-3911
https://orcid.org/0000-0003-4713-3911
https://orcid.org/0000-0003-4713-3911
https://orcid.org/0000-0001-6783-4534
https://orcid.org/0000-0001-6783-4534
https://orcid.org/0000-0002-5449-3897
https://orcid.org/0000-0002-5449-3897
https://orcid.org/0000-0002-5257-1142
https://orcid.org/0000-0002-5257-1142
https://orcid.org/0000-0002-8997-9889
https://orcid.org/0000-0002-8997-9889
https://orcid.org/0000-0003-3936-8374
https://orcid.org/0000-0003-3936-8374
https://orcid.org/0000-0001-6995-7714
https://orcid.org/0000-0001-6995-7714
https://orcid.org/0000-0002-8160-4169
https://orcid.org/0000-0002-8160-4169
https://orcid.org/0000-0003-2067-4929
https://orcid.org/0000-0003-2067-4929
https://orcid.org/0000-0001-6882-2113
https://orcid.org/0000-0001-6882-2113
https://orcid.org/0000-0002-5997-2045
https://orcid.org/0000-0002-5997-2045
https://orcid.org/0000-0001-7953-1047
https://orcid.org/0000-0001-7953-1047
https://orcid.org/0000-0003-0766-6342
https://orcid.org/0000-0003-0766-6342
https://orcid.org/0000-0003-1219-5928
https://orcid.org/0000-0003-1219-5928
https://orcid.org/0000-0002-2874-7726
https://orcid.org/0000-0002-2874-7726
https://orcid.org/0000-0003-3305-3814
https://orcid.org/0000-0003-3305-3814
https://orcid.org/0000-0002-5176-2166
https://orcid.org/0000-0002-5176-2166
https://orcid.org/0000-0002-0712-2540
https://orcid.org/0000-0002-0712-2540


36  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

(IHS4), a novel dynamic scoring system to assess HS severity. Br J 
Dermatol. 2017;177(5):1401–9.

	 5.	 Zouboulis CC, Del Marmol V, Mrowietz U, Prens EP, Tzellos T, 
Jemec GBE. Hidradenitis Suppurativa/acne Inversa: criteria for di-
agnosis, severity assessment, classification and disease evaluation. 
Dermatol Basel Switz. 2015;231(2):184–90.

	 6.	 Horváth B, Janse IC, Blok JL, Driessen RJB, Boer J, Mekkes JR, 
et al. Hurley staging refined: a proposal by the Dutch hidradenitis 
Suppurativa expert group. Acta Derm Venereol. 2017;97(3):412–3.

	 7.	 Zouboulis CC, Bechara FG, Dickinson-Blok JL, Gulliver W, Horváth 
B, Hughes R, et al. Hidradenitis suppurativa/acne inversa: a practi-
cal framework for treatment optimization—systematic review and 
recommendations from the HS ALLIANCE working group. J Eur 
Acad Dermatol Venereol. 2019;33(1):19–31.

	 8.	 van Straalen KR, Tzellos T, Alavi A, Benhadou F, Cuenca-Barrales C, 
Daxhelet M, et al. External validation of the IHS4-55 in a European 
antibiotic-treated hidradenitis Suppurativa cohort. Dermatol Basel 
Switz. 2023;239(3):362–7.

	 9.	 Nikolakis G, Kristandt A, Hauptmann M, Becker M, Zouboulis 
CC. Efficacy of short-term intravenous clindamycin prior to oral 
clindamycin-rifampicin treatment in hidradenitis suppurativa: a 
retrospective case series. Br J Dermatol. 2021;185(6):1270–2.

	 10.	 Kimball AB, Okun MM, Williams DA, Gottlieb AB, Papp KA, 
Zouboulis CC, et al. Two phase 3 trials of Adalimumab for hidrade-
nitis Suppurativa. N Engl J Med. 2016;375(5):422–34.

	 11.	 Kimball AB, Jemec GBE, Alavi A, Reguiai Z, Gottlieb AB, Bechara 
FG, et al. Secukinumab in moderate-to-severe hidradenitis suppu-
rativa (SUNSHINE and SUNRISE): week 16 and week 52 results of 
two identical, multicentre, randomised, placebo-controlled, double-
blind phase 3 trials. Lancet Lond Engl. 2023;401(10378):747–61.

	 12.	 Kimball AB, Jemec GBE, Sayed CJ, Kirby JS, Prens E, Ingram JR, et al. 
Efficacy and safety of bimekizumab in patients with moderate-to-
severe hidradenitis suppurativa (BE HEARD I and BE HEARD II): 
two 48-week, randomised, double-blind, placebo-controlled, multi-
centre phase 3 trials. Lancet Lond Engl. 2024;403(10443):2504–19.

	 13.	 Bechara FG, Podda M, Prens EP, Horváth B, Giamarellos-
Bourboulis EJ, Alavi A, et  al. Efficacy and safety of Adalimumab 
in conjunction with surgery in moderate to severe hidradenitis 
Suppurativa: the SHARPS randomized clinical trial. JAMA Surg. 
2021;156(11):1001–9.

	 14.	 van Straalen KR, Ingram JR, Augustin M, Zouboulis CC. New treat-
ments and new assessment instruments for hidradenitis suppura-
tiva. Exp Dermatol. 2022;31(Suppl 1):33–9.

	 15.	 Kimball AB, Jemec GBE, Yang M, Kageleiry A, Signorovitch 
JE, Okun MM, et  al. Assessing the validity, responsiveness and 
meaningfulness of the hidradenitis Suppurativa clinical response 
(HiSCR) as the clinical endpoint for hidradenitis suppurativa treat-
ment. Br J Dermatol. 2014;171(6):1434–42.

	 16.	 Kimball AB, Tzellos T, Calimlim BM, Teixeira HD, Geng Z, Okun 
MM. Achieving hidradenitis Suppurativa response score is associ-
ated with significant improvement in clinical and patient-reported 
outcomes: post hoc analysis of pooled data from PIONEER I and II. 
Acta Derm Venereol. 2018;98(10):932–7.

	 17.	 InflaRx reports additional analysis of the SHINE phase IIb results 
for IFX-1 in hidradenitis suppurativa: InflaRx. 2019. [updated 18 
July 2019]. Available from: https://​www.​infla​rx.​de/​Home/​Inves​
tors/​Press​-​Relea​ses/​07-​2019-​Infla​Rx-​Repor​ts-​Addit​ional​-​Analy​sis-​
of-​the-​SHINE​-​Phase​-​IIb-​Resul​ts-​for-​IFX-​1-​in-​Hidra​denit​is-​Suppu​
rativa.​html. Accessed 20 March 2022.

	 18.	 Bui H, Sayed C. A cross-sectional study of pediatric hidradeni-
tis suppurativa and the value of the international hidradenitis 
Suppurativa severity score system (IHS4) as a pediatric clinical trial 
inclusion criteria. Pediatr Dermatol. 2022;39(5):689–94.

	 19.	 Zouboulis CC, Matusiak Ł, Jemec GBE, Szepietowski JC, Álvarez-
Chinchilla PJ, Asoskova A, et  al. Inter-rater and intrarater agree-
ment and reliability in clinical staging of hidradenitis suppurativa/
acne inversa. Br J Dermatol. 2019;181(4):852–4.

	 20.	 Zouboulis CC, Hrvatin Stancic B, Abaitancei A, Guimarães MJ, 
Lobo IL, Massa AF, et al. The inter-rater reliability of IHS4 corrob-
orates its aptitude as primary outcome measurement instrument 
for large clinical studies in hidradenitis suppurativa. J Eur Acad 
Dermatol Venereol. 2024;38(2):e185–e187.

	 21.	 Tzellos T, van Straalen KR, Kyrgidis A, Alavi A, Goldfarb N, 
Gulliver W, et al. Development and validation of IHS4-55, an IHS4 
dichotomous outcome to assess treatment effect for hidradenitis 
suppurativa. J Eur Acad Dermatol Venereol. 2023;37(2):395–401.

	 22.	 Zouboulis CC, Prens EP, Sayed CJ, Molina-Leyva A, Bettoli V, 
Romanelli M, et al. International hidradenitis Suppurativa severity 
scoring system (IHS4) as a holistic measure of hidradenitis suppu-
rativa disease severity compared with Hurley staging: a post hoc 
analysis of the SUNRISE and SUNSHINE phase 3 trials of secuk-
inumab. J Eur Acad Dermatol Venereol. 2024;38(6):e496–e499.

	 23.	 Hessam S, Scholl L, Sand M, Schmitz L, Reitenbach S, Bechara 
FG. A novel severity assessment scoring system for hidradenitis 
Suppurativa. JAMA Dermatol. 2018;154(3):330–5.

	 24.	 Goldfarb N, Lowes MA, Butt M, King T, Alavi A, Kirby JS. 
Hidradenitis Suppurativa area and severity index revised 
(HASI-R): psychometric property assessment. Br J Dermatol. 
2021;184(5):905–12.

	 25.	 Garg A, Zema C, Kim K, Gao W, Chen N, Jemec GBE, et  al. 
Development and initial validation of the HS-IGA: a novel hidrad-
enitis suppurativa-specific investigator global assessment for use in 
interventional trials. Br J Dermatol. 2022;187(2):203–10.

	 26.	 Zouboulis CC, Bechara FG, Fritz K, Goebeler M, Hetzer FH, Just 
E, et  al. S2k guideline for the treatment of hidradenitis suppura-
tiva/acne inversa—short version. J Dtsch Dermatol Ges J Ger Soc 
Dermatol. 2024;22(6):868–89.

	 27.	 Zouboulis CC. Adalimumab for the treatment of hidradenitis suppu-
rativa/acne inversa. Expert Rev Clin Immunol. 2016;12(10):1015–26.

	 28.	 Johnston LA, Alhusayen R, Bourcier M, Delorme I, George 
R, O'Brien E, et  al. Practical guidelines for managing patients 
with hidradenitis Suppurativa: an update. J Cutan Med Surg. 
2022;26(2_suppl):2S–24S.

	 29.	 Danesh MJ, Kimball AB. Pyrithione zinc as a general manage-
ment strategy for hidradenitis suppurativa. J Am Acad Dermatol. 
2015;73(5):e175.

	 30.	 Hessam S, Sand M, Meier NM, Gambichler T, Scholl L, Bechara FG. 
Combination of oral zinc gluconate and topical triclosan: an anti-
inflammatory treatment modality for initial hidradenitis suppura-
tiva. J Dermatol Sci. 2016;84(2):197–202.

	 31.	 Mahmoud BH, Tierney E, Hexsel CL, Pui J, Ozog DM, Hamzavi IH. 
Prospective controlled clinical and histopathologic study of hidrade-
nitis suppurativa treated with the long-pulsed neodymium:yttrium-
aluminium-garnet laser. J Am Acad Dermatol. 2010;62(4):637–45.

	 32.	 Kashetsky N, Mukovozov IM, Pereira J, Manion R, Carter S, 
Alhusayen R. Patient experiences with hidradenitis suppurativa: 
the hidradenitis patient experience survey. Clin Exp Dermatol. 
2022;47(1):72–9.

	 33.	 Lauro W, Capasso G, Fabbrocini G, Marasca C. Hair removal and 
deodorants in hidradenitis suppurativa: an online survey on pa-
tients' habits. J Cosmet Dermatol. 2023;22(2):692–5.

	 34.	 Morgan WP, Leicester G. The role of depilation and deodorants in 
hidradenitis suppurativa. Arch Dermatol. 1982;118(2):101–2.

	 35.	 Edlich RF, Silloway KA, Rodeheaver GT, Cooper PH. Epidemiology, 
pathology, and treatment of axillary hidradenitis suppurativa. J 
Emerg Med. 1986;4(5):369–78.

	 36.	 Lavda AC, Webb TL, Thompson AR. A meta-analysis of the effec-
tiveness of psychological interventions for adults with skin condi-
tions. Br J Dermatol. 2012;167(5):970–9.

	 37.	 Boer J, Jemec GBE. Resorcinol peels as a possible self-treatment of 
painful nodules in hidradenitis suppurativa. Clin Exp Dermatol. 
2010;35(1):36–40.

	 38.	 Molinelli E, Brisigotti V, Simonetti O, Campanati A, Sapigni C, 
D'Agostino GM, et al. Efficacy and safety of topical resorcinol 15% 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.inflarx.de/Home/Investors/Press-Releases/07-2019-InflaRx-Reports-Additional-Analysis-of-the-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html
https://www.inflarx.de/Home/Investors/Press-Releases/07-2019-InflaRx-Reports-Additional-Analysis-of-the-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html
https://www.inflarx.de/Home/Investors/Press-Releases/07-2019-InflaRx-Reports-Additional-Analysis-of-the-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html
https://www.inflarx.de/Home/Investors/Press-Releases/07-2019-InflaRx-Reports-Additional-Analysis-of-the-SHINE-Phase-IIb-Results-for-IFX-1-in-Hidradenitis-Suppurativa.html


      |  37ZOUBOULIS et al.

as long-term treatment of mild-to-moderate hidradenitis suppura-
tiva: a valid alternative to clindamycin in the panorama of antibiotic 
resistance. Br J Dermatol. 2020;183(6):1117–9.

	 39.	 Cordero-Ramos J, Barros-Tornay R, Toledo-Pastrana T, Ferrándiz 
L, Calleja-Hernández MÁ, Moreno-Ramírez D. Effectiveness and 
safety of topical 15% resorcinol in the management of mild-to-
moderate hidradenitis suppurativa: a cohort study. J Dermatol. 
2022;49(4):459–62.

	 40.	 Docampo-Simón A, Beltrá-Picó I, Sánchez-Pujol MJ, Fuster-Ruiz-
de-Apodaca R, Selva-Otaolaurruchi J, Betlloch I, et al. Topical 15% 
resorcinol is associated with high treatment satisfaction in patients 
with mild to moderate hidradenitis Suppurativa. Dermatol Basel 
Switz. 2022;238(1):82–5.

	 41.	 Cordero-Ramos J, Merino-Bohórquez V, Delgado-Valverde M, 
Barros-Tornay R, Cameán-Fenández M, Calleja-Hernández MÁ. 
Formulation, long-term physicochemical and microbiological sta-
bility of 15% topical resorcinol for hidradenitis suppurativa. Eur J 
Hosp Pharm Sci Pract. 2022;29(6):313–8.

	 42.	 Molinelli E, Brisigotti V, Simonetti O, Sapigni C, D'Agostino GM, 
Rizzetto G, et al. Efficacy and safety of topical resorcinol 15% ver-
sus topical clindamycin 1% in the management of mild-to-moderate 
hidradenitis suppurativa: a retrospective study. Dermatol Ther. 
2022;35(6):e15439.

	 43.	 Grimstad Ø, Tzellos T, Dufour DN, Bremnes Ø, Skoie IM, Snekvik 
I, et al. Evaluation of medical and surgical treatments for hidradeni-
tis suppurativa using real-life data from the Scandinavian registry 
(HISREG). J Eur Acad Dermatol Venereol. 2019;33(6):1164–71.

	 44.	 Clemmensen OJ. Topical treatment of hidradenitis suppurativa 
with clindamycin. Int J Dermatol. 1983;22(5):325–8.

	 45.	 Jemec GB, Wendelboe P. Topical clindamycin versus systemic tet-
racycline in the treatment of hidradenitis suppurativa. J Am Acad 
Dermatol. 1998;39(6):971–4.

	 46.	 van Straalen KR, Tzellos T, Guillem P, Benhadou F, Cuenca-Barrales 
C, Daxhelet M, et al. The efficacy and tolerability of tetracyclines 
and clindamycin plus rifampicin for the treatment of hidradenitis 
suppurativa: results of a prospective European cohort study. J Am 
Acad Dermatol. 2021;85(2):369–78.

	 47.	 Jørgensen AHR, Yao Y, Thomsen SF, Ring HC. Treatment of hidra-
denitis suppurativa with tetracycline, doxycycline, or lymecycline: 
a prospective study. Int J Dermatol. 2021;60(7):785–91.

	 48.	 Sánchez AR, Rogers RS, Sheridan PJ. Tetracycline and other 
tetracycline-derivative staining of the teeth and oral cavity. Int J 
Dermatol. 2004;43(10):709–15.

	 49.	 Kontochristopoulos G, Tsiogka A, Agiasofitou E, Kapsiocha A, 
Soulaidopoulos S, Liakou AI, et  al. Efficacy of subantimicrobial, 
modified-release doxycycline compared to regular-release doxycy-
cline for the treatment of hidradenitis Suppurativa. Skin Appendage 
Disord. 2022;8(6):476–81.

	 50.	 van der Zee HH, Boer J, Prens EP, Jemec GBE. The effect of com-
bined treatment with oral clindamycin and oral rifampicin in 
patients with hidradenitis suppurativa. Dermatol Basel Switz. 
2009;219(2):143–7.

	 51.	 Mendonça CO, Griffiths CEM. Clindamycin and rifampicin com-
bination therapy for hidradenitis suppurativa. Br J Dermatol. 
2006;154(5):977–8.

	 52.	 Gener G, Canoui-Poitrine F, Revuz JE, Faye O, Poli F, Gabison 
G, et  al. Combination therapy with clindamycin and rifampicin 
for hidradenitis suppurativa: a series of 116 consecutive patients. 
Dermatol Basel Switz. 2009;219(2):148–54.

	 53.	 Haferland I, Wallenwein CM, Ickelsheimer T, Diehl S, Wacker MG, 
Schiffmann S, et al. Mechanism of anti-inflammatory effects of ri-
fampicin in an ex vivo culture system of hidradenitis suppurativa. 
Exp Dermatol. 2022;31(7):1005–13.

	 54.	 Join-Lambert O, Ribadeau-Dumas F, Jullien V, Kitzis MD, Jais JP, 
Coignard-Biehler H, et al. Dramatic reduction of clindamycin plasma 
concentration in hidradenitis suppurativa patients treated with the 
rifampin-clindamycin combination. Eur J Dermatol. 2014;24(1):94–5.

	 55.	 Caposiena Caro RD, Cannizzaro MV, Botti E, Di Raimondo C, Di 
Matteo E, Gaziano R, et al. Clindamycin versus clindamycin plus 
rifampicin in hidradenitis suppurativa treatment: clinical and ul-
trasound observations. J Am Acad Dermatol. 2019;80(5):1314–21.

	 56.	 An JH, Moon SJ, Shin JU, Kim DH, Yoon MS, Lee HJ. Clindamycin 
mono-therapy of hidradenitis Suppurativa patients: a single-center 
retrospective study. Ann Dermatol. 2021;33(6):515–21.

	 57.	 Braunberger TL, Nartker NT, Nicholson CL, Nahhas AF, Parks-
Miller A, Hanna Z, et al. Ertapenem—a potent treatment for clin-
ical and quality of life improvement in patients with hidradenitis 
suppurativa. Int J Dermatol. 2018;57(9):1088–93.

	 58.	 Join-Lambert O, Coignard-Biehler H, Jais JP, Delage M, Guet-
Revillet H, Poirée S, et al. Efficacy of ertapenem in severe hidradeni-
tis suppurativa: a pilot study in a cohort of 30 consecutive patients. J 
Antimicrob Chemother. 2016;71(2):513–20.

	 59.	 Delaunay J, Villani AP, Guillem P, Tristan A, Boibieux A, Jullien 
D. Oral ofloxacin and clindamycin as an alternative to the classic 
rifampicin-clindamycin in hidradenitis suppurativa: retrospective 
analysis of 65 patients. Br J Dermatol. 2018;178(1):e15–e16.

	 60.	 Join-Lambert O, Coignard H, Jais JP, Guet-Revillet H, Poirée S, 
Fraitag S, et  al. Efficacy of rifampin-moxifloxacin-metronidazole 
combination therapy in hidradenitis suppurativa. Dermatol Basel 
Switz. 2011;222(1):49–58.

	 61.	 Ingram JR, Collier F, Brown D, Burton T, Burton J, Chin MF, et al. 
British Association of Dermatologists guidelines for the manage-
ment of hidradenitis suppurativa (acne inversa) 2018. Br J Dermatol. 
2019;180(5):1009–17.

	 62.	 Saunte DML, Jemec GBE. Hidradenitis Suppurativa: advances in 
diagnosis and treatment. JAMA. 2017;318(20):2019–32.

	 63.	 Hendricks AJ, Hsiao JL, Lowes MA, Shi VY. A comparison of in-
ternational management guidelines for hidradenitis Suppurativa. 
Dermatol Basel Switz. 2021;237(1):81–96.

	 64.	 Alikhan A, Sayed C, Alavi A, Alhusayen R, Brassard A, Burkhart 
C, et  al. North American clinical management guidelines for hi-
dradenitis suppurativa: a publication from the United States and 
Canadian hidradenitis Suppurativa foundations: part I: diagnosis, 
evaluation, and the use of complementary and procedural manage-
ment. J Am Acad Dermatol. 2019;81(1):76–90.

	 65.	 Hunger RE, Laffitte E, Läuchli S, Mainetti C, Mühlstädt M, Schiller 
P, et  al. Swiss practice recommendations for the Management of 
Hidradenitis Suppurativa/acne Inversa. Dermatol Basel Switz. 
2017;233(2–3):113–9.

	 66.	 Lentner A, Rubben A. Symptomatologie und Therapie der hi-
dradenitis suppurativa. H+G Zeitschrift für Hautkrankheiten. 
1992;67:988–92.

	 67.	 Bertolotti A, Sbidian E, Join-Lambert O, Bourgault-Villada I, 
Moyal-Barracco M, Perrot P, et  al. Guidelines for the manage-
ment of hidradenitis suppurativa: recommendations supported by 
the Centre of Evidence of the French Society of Dermatology. Br J 
Dermatol. 2021;184(5):963–5.

	 68.	 Bettoli V, Naldi L, Cazzaniga S, Zauli S, Atzori L, Borghi A, et al. 
Overweight, diabetes and disease duration influence clinical sever-
ity in hidradenitis suppurativa-acne inversa: evidence from the na-
tional Italian registry. Br J Dermatol. 2016;174(1):195–7.

	 69.	 Ring HC, Thorsen J, Saunte DM, Lilje B, Bay L, Riis PT, et al. The fol-
licular skin microbiome in patients with hidradenitis Suppurativa 
and healthy controls. JAMA Dermatol. 2017;153(9):897–905.

	 70.	 Naik HB, Jo JH, Paul M, Kong HH. Skin microbiota perturba-
tions are distinct and disease severity-dependent in hidradenitis 
Suppurativa. J Invest Dermatol. 2020;140(4):922–925.e3.

	 71.	 Guet-Revillet H, Coignard-Biehler H, Jais JP, Quesne G, Frapy E, 
Poirée S, et al. Bacterial pathogens associated with hidradenitis sup-
purativa. France Emerg Infect Dis. 2014;20(12):1990–8.

	 72.	 Schneider AM, Cook LC, Zhan X, Banerjee K, Cong Z, Imamura-
Kawasawa Y, et al. Loss of skin microbial diversity and alteration of 
bacterial metabolic function in hidradenitis Suppurativa. J Invest 
Dermatol. 2020;140(3):716–20.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



38  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

	 73.	 WHO Regional Office for Europe/European Centre for Disease 
Prevention and Control. Antimicrobial resistance surveillance in 
Europe 2022–2020 data. 2022.

	 74.	 Fischer AH, Haskin A, Okoye GA. Patterns of antimicrobial resis-
tance in lesions of hidradenitis suppurativa. J Am Acad Dermatol. 
2017;76(2):309–313.e2.

	 75.	 Leiphart P, Ma H, Naik HB, Kirby JS. The effect of antimicrobial 
washes on antibacterial resistance in hidradenitis suppurativa le-
sions. J Am Acad Dermatol. 2019;80(3):821–2.

	 76.	 Walsh TR, Efthimiou J, Dréno B. Systematic review of antibiotic re-
sistance in acne: an increasing topical and oral threat. Lancet Infect 
Dis. 2016;16(3):e23–e33.

	 77.	 Thomas C, Rodby KA, Thomas J, Shay E, Antony AK. Recalcitrant 
hidradenitis Suppurativa: An investigation of demographics, sur-
gical management, bacterial isolates, pharmacologic intervention, 
and patient-reported health outcomes. Am Surg. 2016;82(4):362–8.

	 78.	 Hessam S, Sand M, Georgas D, Anders A, Bechara FG. Microbial 
profile and antimicrobial susceptibility of bacteria found in inflam-
matory hidradenitis Suppurativa lesions. Skin Pharmacol Physiol. 
2016;29(3):161–7.

	 79.	 Bettoli V, Manfredini M, Massoli L, Carillo C, Barozzi A, 
Amendolagine G, et al. Rates of antibiotic resistance/sensitivity in 
bacterial cultures of hidradenitis suppurativa patients. J Eur Acad 
Dermatol Venereol. 2019;33(5):930–6.

	 80.	 Ardon CB, Prens EP, Fuursted K, Ejaz RN, Shailes J, Jenssen H, et al. 
Biofilm production and antibiotic susceptibility of Staphylococcus 
epidermidis strains from hidradenitis Suppurativa lesions. J Eur 
Acad Dermatol Venereol. 2019;33(1):170–7.

	 81.	 Zeller V, Magreault S, Heym B, Salmon D, Kitzis MD, Billaud E, 
et  al. Influence of the clindamycin administration route on the 
magnitude of clindamycin-rifampicin interaction: a prospective 
pharmacokinetic study. Clin Microbiol Infect. 2021;27(12):1857.
e1–1857.e7.

	 82.	 Jemec GBE, Revuz J, Leiden JJ. Hidradenitis Suppurativa. Berlin, 
Heidelberg: Springer; 2006.

	 83.	 Cuenca-Barrales C, Montero-Vílchez T, Sánchez-Díaz M, Martínez-
López A, Rodríguez-Pozo JÁ, Díaz-Calvillo P, et  al. Intralesional 
treatments in hidradenitis Suppurativa: a systematic review. 
Dermatol Basel Switz. 2022;238(6):1084–91.

	 84.	 Iannone M, Janowska A, Oranges T, Balderi L, Benincasa BB, 
Vitali S, et  al. Ultrasound-guided injection of intralesional ste-
roids in acute hidradenitis suppurativa lesions: a prospective study. 
Dermatol Ther. 2021;34(5):e15068.

	 85.	 Álvarez P, García-Martínez FJ, Poveda I, Pascual JC. Intralesional 
triamcinolone for fistulous tracts in hidradenitis Suppurativa: An 
uncontrolled prospective trial with clinical and Ultrasonographic 
follow-up. Dermatol Basel Switz. 2020;236(1):46–51.

	 86.	 Riis PT, Boer J, Prens EP, Saunte DML, Deckers IE, Emtestam L, 
et al. Intralesional triamcinolone for flares of hidradenitis suppura-
tiva (HS): a case series. J Am Acad Dermatol. 2016;75(6):1151–5.

	 87.	 Alhusayen R, Shear NH. Scientific evidence for the use of current 
traditional systemic therapies in patients with hidradenitis suppu-
rativa. J Am Acad Dermatol. 2015;73(5 Suppl 1):S42–S46.

	 88.	 British Medical Association and Royal Pharmaceutical Society of 
Great Britain. British National Formulary. Corticosteroids. 64th ed. 
London: Pharmaceutical Press; 2012.

	 89.	 Wong D, Walsh S, Alhusayen R. Low-dose systemic corticosteroid 
treatment for recalcitrant hidradenitis suppurativa. J Am Acad 
Dermatol. 2016;75(5):1059–62.

	 90.	 Duarte B, Cunha N, Lencastre A, Cabete J. Systemic steroids in the 
management of moderate-to-severe hidradenitis suppurativa. Actas 
Dermosifiliogr. 2020;111(10):879–83.

	 91.	 Rabindranathnambi A, Jeevankumar B. Dapsone in hidra-
denitis Suppurativa: a systematic review. Dermatol Ther. 
2022;12(2):285–93.

	 92.	 Dastoli S, Nisticò SP, Morrone P, Patruno C, Leo A, Citraro R, 
et al. Colchicine in managing skin conditions: a systematic review. 
Pharmaceutics. 2022;14(2):294.

	 93.	 Armyra K, Kouris A, Markantoni V, Katsambas A, 
Kontochristopoulos G. Hidradenitis suppurativa treated with tet-
racycline in combination with colchicine: a prospective series of 20 
patients. Int J Dermatol. 2017;56(3):346–50.

	 94.	 Liakou AI, Kontochristopoulos G, Agiasofitou E, Tsantes AG, 
Papadakis M, Marnelakis I, et al. Colchicine improves clinical out-
comes and quality of life in hidradenitis Suppurativa patients: a ret-
rospective study. J Clin Med. 2021;10(20):4742.

	 95.	 Brocard A, Dréno B. Innate immunity: a crucial target for zinc in 
the treatment of inflammatory dermatosis. J Eur Acad Dermatol 
Venereol. 2011;25(10):1146–52.

	 96.	 Poveda I, Vilarrasa E, Martorell A, García-Martínez FJ, Segura JM, 
Hispán P, et  al. Serum zinc levels in hidradenitis Suppurativa: a 
case-control study. Am J Clin Dermatol. 2018;19(5):771–7.

	 97.	 Brocard A, Knol AC, Khammari A, Dréno B. Hidradenitis suppura-
tiva and zinc: a new therapeutic approach. A pilot study. Dermatol 
Basel Switz. 2007;214(4):325–7.

	 98.	 Molinelli E, Brisigotti V, Campanati A, Sapigni C, Giacchetti A, 
Cota C, et al. Efficacy of oral zinc and nicotinamide as maintenance 
therapy for mild/moderate hidradenitis suppurativa: a controlled 
retrospective clinical study. J Am Acad Dermatol. 2020;83(2):665–7.

	 99.	 Offidani A, Molinelli E, Sechi A, Brisigotti V, Campanati A, Raone 
B, et al. Hidradenitis suppurativa in a prepubertal case series: a call 
for specific guidelines. J Eur Acad Dermatol Venereol. 2019;33(Suppl 
6):28–31.

	100.	 Gupta AK, Ellis CN, Nickoloff BJ, Goldfarb MT, Ho VC, Rocher 
LL, et al. Oral cyclosporine in the treatment of inflammatory and 
noninflammatory dermatoses. A clinical and immunopathologic 
analysis. Arch Dermatol. 1990;126(3):339–50.

	101.	 Anderson MD, Zauli S, Bettoli V, Boer J, Jemec GBE. Cyclosporine 
treatment of severe hidradenitis suppurativa—a case series. J 
Dermatol Treat. 2016;27(3):247–50.

	102.	 Bayry J, Thirion M, Misra N, Thorenoor N, Delignat S, Lacroix-
Desmazes S, et al. Mechanisms of action of intravenous immuno-
globulin in autoimmune and inflammatory diseases. Neurol Sci. 
2003;24(Suppl 4):S217–S221.

	103.	 Goo B, Chung HJ, Chung WG, Chung KY. Intramuscular immu-
noglobulin for recalcitrant suppurative diseases of the skin: a retro-
spective review of 63 cases. Br J Dermatol. 2007;157(3):563–8.

	104.	 Seivright JR, Villa NM, Grogan T, Parvataneni RK, Thompson AM, 
Shi VY, et al. Impact of pregnancy on hidradenitis Suppurativa dis-
ease course: a systematic review and meta-analysis. Dermatol Basel 
Switz. 2022;238(2):260–6.

	105.	 Vossen ARJV, van Straalen KR, Prens EP, van der Zee HH. Menses 
and pregnancy affect symptoms in hidradenitis suppurativa: a 
cross-sectional study. J Am Acad Dermatol. 2017;76(1):155–6.

	106.	 Sawers RS, Randall VA, Ebling FJ. Control of hidradenitis suppura-
tiva in women using combined antiandrogen (cyproterone acetate) 
and oestrogen therapy. Br J Dermatol. 1986;115(3):269–74.

	107.	 Stellon AJ, Wakeling M. Hidradenitis suppurativa associated with 
use of oral contraceptives. BMJ. 1989;298(6665):28–9.

	108.	 Nikolakis G, Kyrgidis A, Zouboulis CC. Is there a role for antian-
drogen therapy for hidradenitis Suppurativa? A systematic review 
of published data. Am J Clin Dermatol. 2019;20(4):503–13.

	109.	 Karagiannidis I, Nikolakis G, Sabat R, Zouboulis CC. Hidradenitis 
suppurativa/Acne inversa: an endocrine skin disorder? Rev Endocr 
Metab Disord. 2016;17(3):335–41.

	110.	 Mortimer PS, Dawber RP, Gales MA, Moore RA. A double-blind 
controlled cross-over trial of cyproterone acetate in females with 
hidradenitis suppurativa. Br J Dermatol. 1986;115(3):263–8.

	111.	 Golbari NM, Porter ML, Kimball AB. Antiandrogen therapy with 
spironolactone for the treatment of hidradenitis suppurativa. J Am 
Acad Dermatol. 2019;80(1):114–9.

	112.	 Zouboulis CC, Okun MM, Prens EP, Gniadecki R, Foley PA, Lynde 
C, et al. Long-term adalimumab efficacy in patients with moderate-
to-severe hidradenitis suppurativa/acne inversa: 3-year results 
of a phase 3 open-label extension study. J Am Acad Dermatol. 
2019;80(1):60–69.e2.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  39ZOUBOULIS et al.

	113.	 Kimball AB, Kerdel F, Adams D, Mrowietz U, Gelfand JM, 
Gniadecki R, et al. Adalimumab for the treatment of moderate to 
severe hidradenitis suppurativa: a parallel randomized trial. Ann 
Intern Med. 2012;157(12):846–55.

	114.	 Grau-Pérez M, Rodríguez-Aguilar L, Roustan G, Alfageme F. 
Drug survival of adalimumab biosimilar vs adalimumab orig-
inator in hidradenitis suppurativa: can equivalence be assumed? 
A retrospective cohort study. J Eur Acad Dermatol Venereol. 
2023;37(5):e678–e680.

	115.	 Kirsten N, Ohm F, Gehrdau K, Girbig G, Stephan B, Ben-Anaya N, 
et al. Switching from Adalimumab originator to biosimilar in pa-
tients with hidradenitis Suppurativa results in losses of response-
data from the German HS registry HSBest. Life Basel Switz. 
2022;12(10):1518.

	116.	 Burlando M, Fabbrocini G, Marasca C, Dapavo P, Chiricozzi A, 
Malvaso D, et al. Adalimumab originator vs. biosimilar in hidrade-
nitis Suppurativa: a multicentric retrospective study. Biomedicine. 
2022;10(10):2522.

	117.	 Roccuzzo G, Rozzo G, Burzi L, Repetto F, Dapavo P, Ribero S, et al. 
Switching from adalimumab originator to biosimilars in hidrade-
nitis suppurativa: what's beyond cost-effectiveness? Dermatol Ther. 
2022;35(11):e15803.

	118.	 Montero-Vilchez T, Cuenca-Barrales C, Rodriguez-Tejero A, 
Martinez-Lopez A, Arias-Santiago S, Molina-Leyva A. Switching 
from Adalimumab originator to biosimilar: clinical experience in 
patients with hidradenitis Suppurativa. J Clin Med. 2022;11(4):1007.

	119.	 Grant A, Gonzalez T, Montgomery MO, Cardenas V, Kerdel FA. 
Infliximab therapy for patients with moderate to severe hidrade-
nitis suppurativa: a randomized, double-blind, placebo-controlled 
crossover trial. J Am Acad Dermatol. 2010;62(2):205–17.

	120.	 Lesage C, Adnot-Desanlis L, Perceau G, Bonnet M, Palot JP, Bernard 
P, et  al. Efficacy and tolerance of prolonged infliximab treatment 
of moderate-to-severe forms of hidradenitis suppurativa. Eur J 
Dermatol. 2012;22(5):640–4.

	121.	 Adams DR, Yankura JA, Fogelberg AC, Anderson BE. Treatment of 
hidradenitis suppurativa with etanercept injection. Arch Dermatol. 
2010;146(5):501–4.

	122.	 Esme P, Akoglu G, Dalkıran CD, Caliskan E. Certolizumab pegol in 
the treatment of severe hidradenitis suppurativa after adalimumab 
failure: a real-life experience. Dermatol Ther. 2022;35(11):e15782.

	123.	 Schlapbach C, Hänni T, Yawalkar N, Hunger RE. Expression of the 
IL-23/Th17 pathway in lesions of hidradenitis suppurativa. J Am 
Acad Dermatol. 2011;65(4):790–8.

	124.	 Kelly G, Hughes R, McGarry T, van den Born M, Adamzik K, 
Fitzgerald R, et  al. Dysregulated cytokine expression in lesional 
and nonlesional skin in hidradenitis suppurativa. Br J Dermatol. 
2015;173(6):1431–9.

	125.	 Moran B, Sweeney CM, Hughes R, Malara A, Kirthi S, Tobin AM, 
et al. Hidradenitis Suppurativa is characterized by dysregulation of 
the Th17:Treg cell Axis, which is corrected by anti-TNF therapy. J 
Invest Dermatol. 2017;137(11):2389–95.

	126.	 Zouboulis VA, Zouboulis KC, Zouboulis CC. Hidradenitis 
Suppurativa and comorbid disorder biomarkers, Druggable genes, 
new drugs and drug repurposing-a molecular meta-analysis. 
Pharmaceutics. 2021;14(1):44.

	127.	 Zouboulis CC, Passeron T, Pariser D, Wozniak MB, Li X, Uhlmann 
L, et al. Secukinumab in patients with moderate-to-severe hidrade-
nitis suppurativa based on prior biologic exposure: an efficacy and 
safety analysis from the SUNSHINE and SUNRISE phase III trials. 
Br J Dermatol. 2024;190(6):836–45.

	128.	 Glatt S, Jemec GBE, Forman S, Sayed C, Schmieder G, Weisman J, 
et al. Efficacy and safety of Bimekizumab in moderate to severe hi-
dradenitis Suppurativa: a phase 2, double-blind. Placebo-Controlled 
Randomized Clinical Trial JAMA Dermatol. 2021;157(11):1279–88.

	129.	 Frew JW, Navrazhina K, Grand D, Sullivan-Whalen M, Gilleaudeau 
P, Garcet S, et al. The effect of subcutaneous brodalumab on clinical 
disease activity in hidradenitis suppurativa: an open-label cohort 
study. J Am Acad Dermatol. 2020;83(5):1341–8.

	130.	 Frew JW, Navrazhina K, Sullivan-Whalen M, Gilleaudeau P, Garcet 
S, Krueger JG. Weekly administration of brodalumab in hidra-
denitis suppurativa: an open-label cohort study. Br J Dermatol. 
2021;184(2):350–2.

	131.	 van der Zee HH, de Ruiter L, van den Broecke DG, Dik WA, 
Laman JD, Prens EP. Elevated levels of tumour necrosis factor 
(TNF)-α, interleukin (IL)-1β and IL-10 in hidradenitis suppura-
tiva skin: a rationale for targeting TNF-α and IL-1β. Br J Dermatol. 
2011;164(6):1292–8.

	132.	 Tzanetakou V, Kanni T, Giatrakou S, Katoulis A, Papadavid E, 
Netea MG, et al. Safety and efficacy of Anakinra in severe hidra-
denitis Suppurativa: a randomized clinical trial. JAMA Dermatol. 
2016;152(1):52–9.

	133.	 Kanni T, Argyropoulou M, Spyridopoulos T, Pistiki A, Stecher M, 
Dinarello CA, et al. MABp1 targeting IL-1α for moderate to severe 
hidradenitis Suppurativa not eligible for Adalimumab: a random-
ized study. J Invest Dermatol. 2018;138(4):795–801.

	134.	 Gottlieb A, Natsis NE, Kerdel F, Forman S, Gonzalez E, Jimenez G, 
et al. A phase II open-label study of Bermekimab in patients with 
hidradenitis Suppurativa shows resolution of inflammatory lesions 
and pain. J Invest Dermatol. 2020;140(8):1538–1545.e2.

	135.	 A Phase 2a/2b, Multicenter, Randomized, Placebo and Active 
Comparator-Controlled, Double-Blind, Dose-Ranging Study to 
Evaluate the Safety and Efficacy of Bermekimab (JNJ-77474462) 
for the Treatment of Subjects with Moderate to Severe Hidradenitis 
Suppurativa. https://​clini​caltr​ials.​gov/​ct2/​show/​NCT04​988308.

	136.	 Blok JL, Li K, Brodmerkel C, Horvátovich P, Jonkman MF, Horváth 
B. Ustekinumab in hidradenitis suppurativa: clinical results 
and a search for potential biomarkers in serum. Br J Dermatol. 
2016;174(4):839–46.

	137.	 Montero-Vilchez T, Pozo-Román T, Sánchez-Velicia L, Vega-
Gutiérrez J, Arias-Santiago S, Molina-Leyva A. Ustekinumab in the 
treatment of patients with hidradenitis suppurativa: multicenter case 
series and systematic review. J Dermatol Treat. 2022;33(1):348–53.

	138.	 Romaní J, Vilarrasa E, Martorell A, Fuertes I, Ciudad C, Molina-
Leyva A. Ustekinumab with intravenous infusion: results in hidra-
denitis Suppurativa. Dermatol Basel Switz. 2020;236(1):21–4.

	139.	 Sánchez-Martínez EM, García-Ruiz R, Moneva-Léniz LM, Mateu-
Puchades A. Effectiveness and safety of ustekinumab in patients 
with hidradenitis suppurativa using intravenous induction. 
Dermatol Ther. 2020;33(6):e14054.

	140.	 Valenzuela-Ubiña S, Jiménez-Gallo D, Villegas-Romero I, 
Rodríguez-Mateos ME, Linares-Barrios M. Effectiveness of usteki-
numab for moderate-to-severe hidradenitis suppurativa: a case se-
ries. J Dermatol Treat. 2022;33(2):1159–62.

	141.	 Kimball AB, Podda M, Alavi A, Miller M, Shen YK, Li S, et  al. 
Guselkumab for the treatment of patients with moderate-to-severe 
hidradenitis suppurativa: a phase 2 randomized study. J Eur Acad 
Dermatol Venereol. 2023;37(10):2098–108.

	142.	 Melgosa Ramos FJ, García Ruiz R, Mateu Puchades A, Alfageme RF. 
Guselkumab effectiveness, and posology in patients with moderate 
to severe hidradenitis suppurativa: a retrospective bicentric experi-
ence. Dermatol Ther. 2022;35(7):e15558.

	143.	 Caposiena Caro RD, Pensa C, Lambiase S, Candi E, Bianchi L. 
Risankizumab effectiveness in a recalcitrant case of hidradeni-
tis suppurativa after anti-TNF and anti-interleukin-17 failures. 
Dermatol Ther. 2021;34(6):e15116.

	144.	 Kimball AB, Prens EP, Passeron T, Maverakis E, Turchin I, Beeck S, 
et al. Efficacy and safety of Risankizumab for the treatment of hi-
dradenitis Suppurativa: a phase 2, randomized. Placebo-Controlled 
Trial Dermatol Ther. 2023;13(5):1099–111.

	145.	 Alavi A, Prens E, Kimball AB, Frew JW, Krueger JG, Mukhopadhyay 
S, et al. Proof-of-concept study exploring the effect of spesolimab 
in patients with moderate-to-severe hidradenitis suppurativa: a 
randomized, double-blind, placebo-controlled clinical trial. Br J 
Dermatol. 2024;191:508–18.

	146.	 Alavi A, Hamzavi I, Brown K, Santos LL, Zhu Z, Liu H, et al. Janus 
kinase 1 inhibitor INCB054707 for patients with moderate-to-severe 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://clinicaltrials.gov/ct2/show/NCT04988308


40  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

hidradenitis suppurativa: results from two phase II studies. Br J 
Dermatol. 2022;186(5):803–13.

	147.	 Liu H, Santos LL, Smith SH. Modulation of disease-associated path-
ways in hidradenitis Suppurativa by the Janus kinase 1 inhibitor 
Povorcitinib: transcriptomic and proteomic analyses of two phase 
2 studies. Int J Mol Sci. 2023;24(8):7185.

	148.	 Kirby JS, Okun MM, Alavi A, Bechara FG, Zouboulis CC, Brown 
K, et al. Efficacy and safety of the oral Janus kinase 1 inhibitor po-
vorcitinib (INCB054707) in patients with hidradenitis suppurativa 
in a phase 2, randomized, double-blind, dose-ranging, placebo-
controlled study. J Am Acad Dermatol. 2024;90(3):521–9.

	149.	 Kozera E, Flora A, Frew JW. Real-world safety and clinical re-
sponse of Janus kinase inhibitor upadacitinib in the treatment of 
hidradenitis suppurativa: a retrospective cohort study. J Am Acad 
Dermatol. 2022;87(6):1440–2.

	150.	 Marzano AV, Genovese G, Casazza G, Moltrasio C, Dapavo P, 
Micali G, et al. Evidence for a ‘window of opportunity’ in hidrade-
nitis suppurativa treated with adalimumab: a retrospective, real-life 
multicentre cohort study. Br J Dermatol. 2021;184(1):133–40.

	151.	 Vanlaerhoven AMJD, Ardon CB, van Straalen KR, Vossen ARJV, 
Prens EP, van der Zee HH. Hurley III hidradenitis Suppurativa 
has an aggressive disease course. Dermatol Basel Switz. 
2018;234(5–6):232–3.

	152.	 Finlay AY, Khan GK. Dermatology life quality index (DLQI)—a sim-
ple practical measure for routine clinical use. Clin Exp Dermatol. 
1994;19(3):210–6.

	153.	 Thorlacius L, Esmann S, Miller I, Vinding G, Jemec GBE. 
Development of HiSQOL: a hidradenitis Suppurativa-specific qual-
ity of life instrument. Skin Appendage Disord. 2019;5(4):221–9.

	154.	 Thorlacius L, Garg A, Ingram JR, Villumsen B, Theut Riis P, 
Gottlieb AB, et al. Towards global consensus on core outcomes for 
hidradenitis suppurativa research: an update from the HISTORIC 
consensus meetings I and II. Br J Dermatol. 2018;178(3):715–21.

	155.	 Sanchez-Diaz M, Martinez-Lopez A, Salvador-Rodriguez L, 
Montero-Vilchez T, Arias-Santiago S, Molina-Leyva A. The role of 
biologic treatment in special scenarios in hidradenitis suppurativa: 
facial and nape phenotype, dissecting cellulitis of the scalp, and 
lymphedema. Dermatol Ther. 2021;34(2):e14829.

	156.	 Ganceviciene R, Zouboulis CC. Isotretinoin: state of the art treat-
ment for acne vulgaris. J Dtsch Dermatol Ges J Ger Soc Dermatol. 
2010;8(Suppl 1):S47–S59.

	157.	 Kamp S, Fiehn AM, Stenderup K, Rosada C, Pakkenberg B, Kemp 
K, et al. Hidradenitis suppurativa: a disease of the absent sebaceous 
gland? Sebaceous gland number and volume are significantly re-
duced in uninvolved hair follicles from patients with hidradenitis 
suppurativa. Br J Dermatol. 2011;164(5):1017–22.

	158.	 Soria A, Canoui-Poitrine F, Wolkenstein P, Poli F, Gabison G, 
Pouget F, et al. Absence of efficacy of oral isotretinoin in hidrade-
nitis suppurativa: a retrospective study based on patients' outcome 
assessment. Dermatol Basel Switz. 2009;218(2):134–5.

	159.	 Fearfield LA, Staughton RC. Severe vulval apocrine acne suc-
cessfully treated with prednisolone and isotretinoin. Clin Exp 
Dermatol. 1999;24(3):189–92.

	160.	 Boer J, van Gemert MJ. Long-term results of isotretinoin in the 
treatment of 68 patients with hidradenitis suppurativa. J Am Acad 
Dermatol. 1999;40(1):73–6.

	161.	 Brown CF, Gallup DG, Brown VM. Hidradenitis suppurativa of the 
anogenital region: response to isotretinoin. Am J Obstet Gynecol. 
1988;158(1):12–5.

	162.	 Dicken CH, Powell ST, Spear KL. Evaluation of isotretinoin 
treatment of hidradenitis suppurativa. J Am Acad Dermatol. 
1984;11(3):500–2.

	163.	 Jones DH, Cunliffe WJ, King K. Hidradenitis suppurativa-lack of 
success with 13-cis-retinoic acid. Br J Dermatol. 1982;107(2):252–3.

	164.	 Norris JF, Cunliffe WJ. Failure of treatment of familial widespread 
hidradenitis suppurativa with isotretinoin. Clin Exp Dermatol. 
1986;11(6):579–83.

	165.	 Bouwman K, Aarts P, Dudink K, Hao J, Alizadeh BZ, Prens LM, 
et al. Drug survival of Oral Retinoids in hidradenitis Suppurativa: a 
real-life cohort study. Am J Clin Dermatol. 2022;23(6):905–14.

	166.	 Patel N, McKenzie SA, Harview CL, Truong AK, Shi VY, Chen L, 
et  al. Isotretinoin in the treatment of hidradenitis suppurativa: a 
retrospective study. J Dermatol Treat. 2021;32(4):473–5.

	167.	 Huang CM, Kirchhof MG. A new perspective on Isotretinoin treat-
ment of hidradenitis Suppurativa: a retrospective chart review of 
patient outcomes. Dermatol Basel Switz. 2017;233(2–3):120–5.

	168.	 Daoud M, Suppa M, Heudens S, Daxhelet M, Njimi H, Nobile L, 
et  al. Treatment of acne with Isotretinoin should be avoided in 
patients with hidradenitis Suppurativa ‘Conglobata phenotype’. 
Dermatol Basel Switz. 2023;239(5):738–45.

	169.	 Orfanos CE, Zouboulis CC, Almond-Roesler B, Geilen CC. Current 
use and future potential role of retinoids in dermatology. Drugs. 
1997;53(3):358–88.

	170.	 Boer J, Nazary M. Long-term results of acitretin therapy for hidrad-
enitis suppurativa. Is acne inversa also a misnomer? Br J Dermatol. 
2011;164(1):170–5.

	171.	 Matusiak L, Bieniek A, Szepietowski JC. Acitretin treatment for 
hidradenitis suppurativa: a prospective series of 17 patients. Br J 
Dermatol. 2014;171(1):170–4.

	172.	 Hogan DJ, Light MJ. Successful treatment of hidradenitis suppura-
tiva with acitretin. J Am Acad Dermatol. 1988;19(2 Pt 1):355–6.

	173.	 Sánchez-Díaz M, Díaz-Calvillo P, Rodríguez-Pozo JÁ, Arias-
Santiago S, Molina-Leyva A. Effectiveness and safety of Acitretin 
for the treatment of hidradenitis Suppurativa, predictors of clinical 
response: a cohort study. Dermatol Basel Switz. 2023;239(1):52–9.

	174.	 Nikolakis G, Join-Lambert O, Karagiannidis I, Guet-Revillet H, 
Zouboulis CC, Nassif A. Bacteriology of hidradenitis suppura-
tiva/acne inversa: a review. J Am Acad Dermatol. 2015;73(5 Suppl 
1):S12–S18.

	175.	 Fava M, Mallinckrodt CH, Detke MJ, Watkin JG, Wohlreich MM. 
The effect of duloxetine on painful physical symptoms in depressed 
patients: do improvements in these symptoms result in higher re-
mission rates? J Clin Psychiatry. 2004;65(4):521–30.

	176.	 Ye W, Zhao Y, Robinson RL, Swindle RW. Treatment patterns as-
sociated with duloxetine and venlafaxine use for major depressive 
disorder. BMC Psychiatry. 2011;11:19.

	177.	 Hayashida KI, Eisenach JC. Multiplicative interactions to en-
hance gabapentin to treat neuropathic pain. Eur J Pharmacol. 
2008;598(1–3):21–6.

	178.	 Martinotti G, Lupi M, Sarchione F, Santacroce R, Salone A, De 
Berardis D, et  al. The potential of pregabalin in neurology, psy-
chiatry and addiction: a qualitative overview. Curr Pharm Des. 
2013;19(35):6367–74.

	179.	 Elad S, Cohen G, Zylber-Katz E, Findler M, Galili D, Garfunkel AA, 
et al. Systemic absorption of lidocaine after topical application for 
the treatment of oral mucositis in bone marrow transplantation pa-
tients. J Oral Pathol Med off Publ Int Assoc Oral Pathol Am Acad 
Oral Pathol. 1999;28(4):170–2.

	180.	 Peppin JF, Pappagallo M. Capsaicinoids in the treatment of neuro-
pathic pain: a review. Ther Adv Neurol Disord. 2014;7(1):22–32.

	181.	 Reshetylo S, Narla S, Bakker C, Freeman T, Farah RS, Hamzavi 
IH, et al. Systematic review of photodynamic therapy for the treat-
ment of hidradenitis suppurativa. Photodermatol Photoimmunol 
Photomed. 2023;39(1):39–50.

	182.	 Lyons AB, Townsend SM, Turk D, Narla S, Baah N, Hamzavi 
IH. Laser and light-based treatment modalities for the man-
agement of hidradenitis suppurativa. Am J Clin Dermatol. 
2020;21(2):237–43.

	183.	 Gold M, Bridges TM, Bradshaw VL, Boring M. ALA-PDT and 
blue light therapy for hidradenitis suppurativa. J Drugs Dermatol. 
2004;3(1 Suppl):S32–S35.

	184.	 Rivard J, Ozog D. Henry ford hospital dermatology experience with 
Levulan Kerastick and blue light photodynamic therapy. J Drugs 
Dermatol. 2006;5(6):556–61.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  41ZOUBOULIS et al.

	185.	 Schweiger ES, Riddle CC, Aires DJ. Treatment of hidradenitis sup-
purativa by photodynamic therapy with aminolevulinic acid: pre-
liminary results. J Drugs Dermatol. 2011;10(4):381–6.

	186.	 Zhang L, Wang P, Shi L, Zhang G, Zhang Y, Zhou Z, et al. Topical 
5-aminolevulinic acid photodynamic therapy improved refractory 
acne conglobata and perifolliculitis capitis abscedens et suffodi-
ens rather than hidradenitis suppurativa. J Innov Opt Health Sci. 
2016;9:1640002.

	187.	 Sotiriou E, Apalla Z, Maliamani F, Ioannides D. Treatment of re-
calcitrant hidradenitis suppurativa with photodynamic therapy: 
report of five cases. Clin Exp Dermatol. 2009;34(7):e235–e236.

	188.	 Lau YN, Moseley H, Ibbotson SH. Topical photodynamic therapy 
for non-malignant skin conditions: experience from a univer-
sity teaching hospital. Photodermatol Photoimmunol Photomed. 
2014;30(5):280–2.

	189.	 Andino Navarrete R, Hasson Nisis A, Parra CJ. Effectiveness of 
5-aminolevulinic acid photodynamic therapy in the treatment of 
hidradenitis suppurativa: a report of 5 cases. Actas Dermosifiliogr. 
2014;105(6):614–7.

	190.	 Strauss RM, Pollock B, Stables GI, Goulden V, Cunliffe WJ. 
Photodynamic therapy using aminolaevulinic acid does not lead to 
clinical improvement in hidradenitis suppurativa. Br J Dermatol. 
2005;152(4):803–4.

	191.	 Fadel MA, Tawfik AA. New topical photodynamic therapy for 
treatment of hidradenitis suppurativa using methylene blue nioso-
mal gel: a single-blind, randomized, comparative study. Clin Exp 
Dermatol. 2015;40(2):116–22.

	192.	 Calzavara-Pinton PG, Rossi MT, Aronson E, Sala R. Italian group 
for photodynamic therapy. A retrospective analysis of real-life 
practice of off-label photodynamic therapy using methyl amino-
levulinate (MAL-PDT) in 20 Italian dermatology departments. 
Part 1: inf lammatory and aesthetic indications. Photochem 
Photobiol Sci off J Eur Photochem Assoc Eur Soc Photobiol. 
2013;12(1):148–57.

	193.	 Garcias-Ladaria J, Corral-Magaña O, Del Pozo LJ, Martín-Santiago 
A. Intralesional photodynamic therapy in hidradenitis suppu-
rativa: getting closer to the target. Photodiagn Photodyn Ther. 
2021;34:102339.

	194.	 Agut-Busquet E, Romaní J, Gilaberte Y, García-Malinis A, Ribera-
Pibernat M, Luelmo J. Photodynamic therapy with intralesional 
methylene blue and a 635 nm light-emitting diode lamp in hidra-
denitis suppurativa: a retrospective follow-up study in 7 patients 
and a review of the literature. Photochem Photobiol Sci off J Eur 
Photochem Assoc Eur Soc Photobiol. 2016;15(8):1020–8.

	195.	 Gamissans M, Riera-Martí N, Romaní J, Gilaberte Y. Ultrasound-
guided photodynamic therapy with intralesional methylene blue 
and a 635 nm light-emitting diode lamp in hidradenitis suppurativa: 
a retrospective study of 41 patients. Photodermatol Photoimmunol 
Photomed. 2022;38(1):12–8.

	196.	 Passeron T, Khemis A, Ortonne JP. Pulsed dye laser-mediated pho-
todynamic therapy for acne inversa is not successful: a pilot study 
on four cases. J Dermatol Treat. 2009;20(5):297–8.

	197.	 Li Y, Li T, Chen L, Zhang L. Patient satisfaction and quality of life 
after surgery combined with 5-aminolevulinic acid-based photody-
namic therapy for hidradenitis suppurativa. J Am Acad Dermatol. 
2021;85(4):1016–7.

	198.	 Bu W, Zhao S, Zhang Q, Fang F, Yang L. Effects of the modified 
excision combined with bidirectional photodynamic therapy on re-
fractory hidradenitis suppurativa: a retrospective study. Lasers Med 
Sci. 2022;37(7):2865–72.

	199.	 Grimstad Ø, Kvammen BØ, Swartling C. Botulinum toxin type B 
for hidradenitis Suppurativa: a randomised, double-blind, placebo-
controlled pilot study. Am J Clin Dermatol. 2020;21(5):741–8.

	200.	 Jennings L, Hambly R, Hughes R, Moriarty B, Kirby B. Metformin 
use in hidradenitis suppurativa. J Dermatol Treat. 2020;31(3):261–3.

	201.	 Verdolini R, Clayton N, Smith A, Alwash N, Mannello B. Metformin 
for the treatment of hidradenitis suppurativa: a little help along the 
way. J Eur Acad Dermatol Venereol. 2013;27(9):1101–8.

	202.	 Kanni T, Zenker O, Habel M, Riedemann N, Giamarellos-
Bourboulis EJ. Complement activation in hidradenitis suppurativa: 
a new pathway of pathogenesis? Br J Dermatol. 2018;179(2):413–9.

	203.	 Giamarellos-Bourboulis EJ, Argyropoulou M, Kanni T, 
Spyridopoulos T, Otto I, Zenker O, et al. Clinical efficacy of com-
plement C5a inhibition by IFX-1 in hidradenitis suppurativa: an 
open-label single-arm trial in patients not eligible for adalimumab. 
Br J Dermatol. 2020;183(1):176–8.

	204.	 van der Zee HH, Prens EP, Boer J. Deroofing: a tissue-saving sur-
gical technique for the treatment of mild to moderate hidradenitis 
suppurativa lesions. J Am Acad Dermatol. 2010;63(3):475–80.

	205.	 Mikkelsen PR, Dufour DN, Zarchi K, Jemec GBE. Recurrence rate 
and patient satisfaction of CO2 laser evaporation of lesions in pa-
tients with hidradenitis suppurativa: a retrospective study. Dermatol 
Surg off Publ Am Soc Dermatol Surg Al. 2015;41(2):255–60.

	206.	 Hazen PG, Hazen BP. Hidradenitis suppurativa: successful treatment 
using carbon dioxide laser excision and marsupialization. Dermatol 
Surg off Publ Am Soc Dermatol Surg Al. 2010;36(2):208–13.

	207.	 Cuenca-Barrales C, Montero-Vílchez T, Sanchez-Diaz M, 
Rodríguez-Pozo JÁ, Díaz-Calvillo P, Martinez-Lopez A, et  al. 
Patterns of surgical recurrence in patients with hidradenitis 
Suppurativa. Dermatol Basel Switz. 2023;239(2):255–61.

	208.	 Ovadja ZN, Zugaj M, Jacobs W, van der Horst CMAM, Lapid O. 
Recurrence rates following reconstruction strategies after wide 
excision of hidradenitis Suppurativa: a systematic review and 
meta-analysis. Dermatol Surg off Publ Am Soc Dermatol Surg Al. 
2021;47(4):e106–e110.

	209.	 Riddle A, Westerkam L, Feltner C, Sayed C. Current surgical 
Management of Hidradenitis Suppurativa: a systematic review and 
meta-analysis. Dermatol Surg off Publ Am Soc Dermatol Surg Al. 
2021;47(3):349–54.

	210.	 van Rappard DC, Mooij JE, Mekkes JR. Mild to moderate hidrade-
nitis suppurativa treated with local excision and primary closure. J 
Eur Acad Dermatol Venereol. 2012;26(7):898–902.

	211.	 Mehdizadeh A, Hazen PG, Bechara FG, Zwingerman N, 
Moazenzadeh M, Bashash M, et al. Recurrence of hidradenitis sup-
purativa after surgical management: a systematic review and meta-
analysis. J Am Acad Dermatol. 2015;73(5 Suppl 1):S70–S77.

	212.	 DeFazio MV, Economides JM, King KS, Han KD, Shanmugam 
VK, Attinger CE, et al. Outcomes after combined radical resection 
and targeted biologic therapy for the Management of Recalcitrant 
Hidradenitis Suppurativa. Ann Plast Surg. 2016;77(2):217–22.

	213.	 Afsharfard A, Khodaparast MB, Zarrintan S, Yavari N. Comparison 
of Split thickness skin grafts and flaps in bilateral chronic axillary 
hidradenitis Suppurativa. World J Plast Surg. 2020;9(1):55–61.

	214.	 Chen E, Friedman HI. Management of regional hidradenitis suppu-
rativa with vacuum-assisted closure and split thickness skin grafts. 
Ann Plast Surg. 2011;67(4):397–401.

	215.	 Ge S, Orbay H, Silverman RP, Rasko YM. Negative pressure wound 
therapy with instillation and dwell time in the surgical Management 
of Severe Hidradenitis Suppurativa. Cureus. 2018;10(9):e3319.

	216.	 Pearce FB, Richardson KA. Negative pressure wound therapy, 
staged excision and definitive closure with split-thickness skin 
graft for axillary hidradenitis suppurativa: a retrospective study. J 
Wound Care. 2017;26(Sup1):S36–S42.

	217.	 Tchero H, Herlin C, Bekara F, Fluieraru S, Teot L. Two-stage surgi-
cal repair in 31 patients with stage II-III hidradenitis suppurativa. 
Int J Dermatol. 2018;57(6):745–7.

	218.	 Calibre C, Bouhanna A, Salmin JP, Bodin F, Benaissa-Beck M, 
Bruant-Rodier C. Hidrosadenite axillaire: une strategie therapeu-
tique en un temps. Ann Chir Plast Esthet. 2013;58:670–5.

	219.	 Saylor DK, Brownstone ND, Naik HB. Office-based surgical inter-
vention for hidradenitis Suppurativa (HS): a focused review for der-
matologists. Dermatol Ther. 2020;10(4):529–49.

	220.	 van Hattem S, Spoo JR, Horváth B, Jonkman MF, Leeman FWJ. 
Surgical treatment of sinuses by deroofing in hidradenitis sup-
purativa. Dermatol Surg off Publ Am Soc Dermatol Surg Al. 
2012;38(3):494–7.

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



42  |      EUROPEAN S2K GUIDELINE FOR HS TREATMENT

	221.	 Dahmen RA, Gkalpakiotis S, Mardesicova L, Arenberger P, 
Arenbergerova M. Deroofing followed by thorough sinus tract ex-
cision: a modified surgical approach for hidradenitis suppurativa. J 
Dtsch Dermatol Ges J Ger Soc Dermatol. 2019;17(7):698–702.

	222.	 Haoxiang X, Chengrang L, Baoxi W, Xinfeng W. Modified abscess 
drainage in treatment of eight cases with hidradenitis suppura-
tiva in China. Dermatol Surg off Publ Am Soc Dermatol Surg Al. 
2013;39(5):779–83.

	223.	 Blok JL, Boersma M, Terra JB, Spoo JR, Leeman FWJ, van den 
Heuvel ER, et  al. Surgery under general anaesthesia in severe hi-
dradenitis suppurativa: a study of 363 primary operations in 113 
patients. J Eur Acad Dermatol Venereol. 2015;29(8):1590–7.

	224.	 Finley EM, Ratz JL. Treatment of hidradenitis suppurativa with car-
bon dioxide laser excision and second-intention healing. J Am Acad 
Dermatol. 1996;34(3):465–9.

	225.	 Grimstad Ø. Single use negative-pressure wound therapy compared 
to standard care in patients after carbon dioxide laser surgery for 
hidradenitis suppurativa. Dermatol Ther. 2022;35(6):e15483.

	226.	 Sherman AI, Reid R. CO2 laser for suppurative hidradenitis of the 
vulva. J Reprod Med. 1991;36(2):113–7.

	227.	 Lapins J, Sartorius K, Emtestam L. Scanner-assisted carbon dioxide 
laser surgery: a retrospective follow-up study of patients with hidra-
denitis suppurativa. J Am Acad Dermatol. 2002;47(2):280–5.

	228.	 Lapins J, Marcusson JA, Emtestam L. Surgical treatment of chronic 
hidradenitis suppurativa: CO2 laser stripping-secondary intention 
technique. Br J Dermatol. 1994;131(4):551–6.

	229.	 Madan V, Hindle E, Hussain W, August PJ. Outcomes of treatment 
of nine cases of recalcitrant severe hidradenitis suppurativa with 
carbon dioxide laser. Br J Dermatol. 2008;159(6):1309–14.

	230.	 Anderson RR, Parrish JA. Selective photothermolysis: precise mi-
crosurgery by selective absorption of pulsed radiation. Science. 
1983;220(4596):524–7.

	231.	 Tierney E, Mahmoud BH, Hexsel C, Ozog D, Hamzavi I. Randomized 
control trial for the treatment of hidradenitis suppurativa with a 
neodymium-doped yttrium aluminium garnet laser. Dermatol Surg 
off Publ Am Soc Dermatol Surg Al. 2009;35(8):1188–98.

	232.	 Abdel Azim AA, Salem RT, Abdelghani R. Combined fractional 
carbon dioxide laser and long-pulsed neodymium: yttrium-
aluminium-garnet (1064 nm) laser in treatment of hidradenitis 
suppurativa; a prospective randomized intra-individual controlled 
study. Int J Dermatol. 2018;57(9):1135–44.

	233.	 Vossen ARJV, van der Zee HH, Terian M, van Doorn MBA, Prens 
EP. Laser hair removal alters the disease course in mild hidra-
denitis suppurativa. J Dtsch Dermatol Ges J Ger Soc Dermatol. 
2018;16(7):901–3.

	234.	 Highton L, Chan WY, Khwaja N, Laitung JKG. Treatment of hidra-
denitis suppurativa with intense pulsed light: a prospective study. 
Plast Reconstr Surg. 2011;128(2):459–66.

	235.	 Wilden S, Friis M, Tuettenberg A, Staubach-Renz P, Wegner J, 
Grabbe S, et  al. Combined treatment of hidradenitis suppurativa 
with intense pulsed light (IPL) and radiofrequency (RF). J Dermatol 
Treat. 2021;32(5):530–7.

	236.	 Fabbrocini G, França K, Lotti T, Marasca C, Annunziata MC, 
Cacciapuoti S, et al. Intralesional diode laser 1064 nm for the treat-
ment of hidradenitis Suppurativa: a report of twenty patients. Open 
Access Maced J Med Sci. 2018;6(1):31–4.

	237.	 Molinelli E, Sapigni C, Simonetti O, Brisigotti V, Giuliodori K, 
Offidani A. Alexandrite laser as an adjuvant therapy in the man-
agement of mild to moderate hidradenitis suppurativa: a controlled 
prospective clinical study. J Am Acad Dermatol. 2022;87(3):674–5.

	238.	 Marzano AV, Damiani G, Ceccherini I, Berti E, Gattorno M, Cugno 
M. Autoinflammation in pyoderma gangrenosum and its syn-
dromic form (pyoderma gangrenosum, acne and suppurative hidra-
denitis). Br J Dermatol. 2017;176(6):1588–98.

	239.	 Marzano AV, Ceccherini I, Gattorno M, Fanoni D, Caroli F, Rusmini 
M, et al. Association of pyoderma gangrenosum, acne, and suppura-
tive hidradenitis (PASH) shares genetic and cytokine profiles with 
other autoinflammatory diseases. Medicine. 2014;93(27):e187.

	240.	 Maronese CA, Moltrasio C, Marzano AV. Hidradenitis Suppurativa-
related autoinflammatory syndromes: an updated review on the 
clinics, genetics, and treatment of pyoderma gangrenosum, acne 
and Suppurative hidradenitis (PASH), pyogenic arthritis, pyoderma 
gangrenosum, acne and Suppurative hidradenitis (PAPASH), sy-
novitis, acne, Pustulosis, hyperostosis and Osteitis (SAPHO), and 
rarer forms. Dermatol Clin. 2024;42(2):247–65.

	241.	 Kok Y, Nicolopoulos J, Dolianitis C. Tildrakizumab as a potential 
long-term therapeutic agent for severe hidradenitis Suppurativa: 
a 15 months experience of an Australian institution. Australas J 
Dermatol. 2021;62(2):e313–e316.

	242.	 Staub J, Pfannschmidt N, Strohal R, Braun-Falco M, Lohse P, 
Goerdt S, et  al. Successful treatment of PASH syndrome with in-
fliximab, cyclosporine and dapsone. J Eur Acad Dermatol Venereol. 
2015;29(11):2243–7.

	243.	 Molinelli E, Sapigni C, Simonetti O, D'Agostino GM, Brisigotti V, 
Rizzetto G, et  al. Acitretin plus macrolides and acitretin mono-
therapy in the management of hidradenitis suppurativa. J Eur Acad 
Dermatol Venereol. 2023;37(3):e392–e394.

	244.	 Prens LM, Huizinga J, Janse IC, Horváth B. Surgical outcomes 
and the impact of major surgery on quality of life, activity im-
pairment and sexual health in hidradenitis suppurativa patients: 
a prospective single centre study. J Eur Acad Dermatol Venereol. 
2019;33(10):1941–6.

	245.	 Timila Touhouche A, Chaput B, Marie Rouquet R, Montastier E, 
Caron P, Gall Y, et al. Integrated multidisciplinary approach to hi-
dradenitis suppurativa in clinical practice. Int J Womens Dermatol. 
2020;6(3):164–8.

	246.	 Worden A, Yoho DJ, Houin H, Moquin K, Hamzavi I, Saab I, 
et  al. Factors affecting healing in the treatment of hidradenitis 
Suppurativa. Ann Plast Surg. 2020;84(4):436–40.

	247.	 Salvador-Rodriguez L, Cuenca-Barrales C, Arias-Santiago S, 
Molina-Leyva A. Neoadjuvant biologic therapy in the surgical 
Management of Patients with hidradenitis Suppurativa: a cohort 
study. Acta Derm Venereol. 2020;100(16):adv00257.

	248.	 Van Rappard DC, Mekkes JR. Treatment of severe hidradenitis 
suppurativa with infliximab in combination with surgical interven-
tions. Br J Dermatol. 2012;167(1):206–8.

	249.	 Shanmugam VK, Mulani S, McNish S, Harris S, Buescher T, Amdur 
R. Longitudinal observational study of hidradenitis suppurativa: 
impact of surgical intervention with adjunctive biologic therapy. Int 
J Dermatol. 2018;57(1):62–9.

	250.	 Alavi A, Kirsner RS. Local wound care and topical management 
of hidradenitis suppurativa. J Am Acad Dermatol. 2015;73(5 Suppl 
1):S55–S61.

	251.	 Schneider C, Sanchez DP, MacQuhae F, Stratman S, Lev-Tov H. 
Wound dressings improve quality of life for hidradenitis suppura-
tiva patients. J Am Acad Dermatol. 2022;86(2):450–3.

	252.	 Deckers IE, Dahi Y, van der Zee HH, Prens EP. Hidradenitis sup-
purativa treated with wide excision and second intention heal-
ing: a meaningful local cure rate after 253 procedures. J Eur Acad 
Dermatol Venereol. 2018;32(3):459–62.

	253.	 Dini V, Oranges T, Rotella L, Romanelli M. Hidradenitis sup-
purativa and wound management. Int J Low Extrem Wounds. 
2015;14(3):236–44.

	254.	 Alavi A, Sibbald RG, Kirsner RS. Optimal hidradenitis suppurativa 
topical treatment and wound care management: a revised algo-
rithm. J Dermatol Treat. 2018;29(4):383–4.

	255.	 Tzellos T, Zouboulis CC, Gulliver W, Cohen AD, Wolkenstein P, 
Jemec GBE. Cardiovascular disease risk factors in patients with 
hidradenitis suppurativa: a systematic review and meta-analysis of 
observational studies. Br J Dermatol. 2015;173(5):1142–55.

	256.	 Schrader AMR, Deckers IE, van der Zee HH, Boer J, Prens EP. 
Hidradenitis suppurativa: a retrospective study of 846 Dutch pa-
tients to identify factors associated with disease severity. J Am Acad 
Dermatol. 2014;71(3):460–7.

	257.	 Canoui-Poitrine F, Revuz JE, Wolkenstein P, Viallette C, Gabison 
G, Pouget F, et  al. Clinical characteristics of a series of 302 

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  43ZOUBOULIS et al.

French patients with hidradenitis suppurativa, with an analysis 
of factors associated with disease severity. J Am Acad Dermatol. 
2009;61(1):51–7.

	258.	 Canard C, Diaz Cives A, Gaubil-Kaladjian I, Bertin E, Viguier M. 
Impact of bariatric surgery on hidradenitis Suppurativa. Acta Derm 
Venereol. 2021;101(6):adv00471.

	259.	 Walter AC, Meissner M, Kaufmann R, Valesky E, Pinter A. 
Hidradenitis Suppurativa after radical surgery-long-term follow-up 
for recurrences and associated factors. Dermatol Surg off Publ Am 
Soc Dermatol Surg Al. 2018;44(10):1323–31.

	260.	 Cannistrà C, Finocchi V, Trivisonno A, Tambasco D. New per-
spectives in the treatment of hidradenitis suppurativa: surgery and 
brewer's yeast-exclusion diet. Surgery. 2013;154(5):1126–30.

	261.	 Danby FW. Diet in the prevention of hidradenitis suppurativa (acne 
inversa). J Am Acad Dermatol. 2015;73(5 Suppl 1):S52–S54.

	262.	 Guillet A, Brocard A, Bach Ngohou K, Graveline N, Leloup AG, Ali 
D, et al. Verneuil's disease, innate immunity and vitamin D: a pilot 
study. J Eur Acad Dermatol Venereol. 2015;29(7):1347–53.

	263.	 Kluger N, Guillem P, Kivivuori M, Isoherranen K. Hidradenitis 
Suppurativa or hidradenitis Suppurativa-like lesions located on 
amputation stumps? Description of 2 cases. Skin Appendage 
Disord. 2020;6(1):37–40.

	264.	 Jemec GBE, Okun MM, Forman SB, Gulliver WPF, Prens EP, 
Mrowietz U, et  al. Adalimumab medium-term dosing strategy in 
moderate-to-severe hidradenitis suppurativa: integrated results 
from the phase III randomized placebo-controlled PIONEER trials. 
Br J Dermatol. 2019;181(5):967–75.

	265.	 Fania L, Giovanardi G, Samela T, Caposiena D, Chiricozzi A, 
Antonelli F, et al. Similar levels of efficacy of two different main-
tenance doses of Adalimumab on clinical severity and quality 
of life of patients with hidradenitis Suppurativa. J Clin Med. 
2022;11(14):4037.

	266.	 Ghias MH, Johnston AD, Kutner AJ, Micheletti RG, Hosgood HD, 
Cohen SR. High-dose, high-frequency infliximab: a novel treat-
ment paradigm for hidradenitis suppurativa. J Am Acad Dermatol. 
2020;82(5):1094–101.

	267.	 Lim SYD, Cheong EC, Oon HH. Management of severe hidradeni-
tis suppurativa with biologic therapy and wide excision. Arch Plast 
Surg. 2019;46(3):272–6.

	268.	 Paradela S, Rodríguez-Lojo R, Fernández-Torres R, Arévalo P, 
Fonseca E. Long-term efficacy of infliximab in hidradenitis suppu-
rativa. J Dermatol Treat. 2012;23(4):278–83.

	269.	 Ruggiero A, Martora F, Picone V, Marano L, Fabbrocini G, 
Marasca C. Paradoxical hidradenitis Suppurativa during biologic 
therapy, an emerging challenge: a systematic review. Biomedicine. 
2022;10(2):455.

	270.	 Zouboulis CC, Hansen H, Caposiena Caro RD, Damiani G, 
Delorme I, Pascual JC, et  al. Adalimumab dose intensification in 
recalcitrant hidradenitis Suppurativa/acne Inversa. Dermatol Basel 
Switz. 2020;236(1):25–30.

	271.	 Sánchez Martínez EM, Murray G, Alfageme Roldán F, García Ruiz 
R, Tobin AM, Zouboulis CC. Adalimumab dose intensification in 
hidradenitis suppurativa: effectiveness and safety results of a multi-
centre study. Br J Dermatol. 2021;185(4):863–5.

	272.	 Oskardmay AN, Miles JA, Sayed CJ. Determining the optimal dose 
of infliximab for treatment of hidradenitis suppurativa. J Am Acad 
Dermatol. 2019;81(3):702–8.

	273.	 Jiang SW, Kwock JT, Liu B, Petty AJ, Zhao AT, Green CL, et al. High-
dose, high-frequency ustekinumab therapy for patients with severe 
hidradenitis suppurativa. Br J Dermatol. 2022;187(3):417–9.

	274.	 Garcovich S, Genovese G, Moltrasio C, Malvaso D, Marzano 
AV. PASH, PAPASH, PsAPASH, and PASS: the autoinflamma-
tory syndromes of hidradenitis suppurativa. Clin Dermatol. 
2021;39(2):240–7.

	275.	 Nikolakis G, Kreibich K, Vaiopoulos A, Kaleta K, Talas J, Becker M, 
et al. Case report: PsAPSASH syndrome: an alternative phenotype 
of syndromic hidradenitis suppurativa treated with the IL-17A in-
hibitor secukinumab. F1000Research. 2021;10:381.

	276.	 Lloyd-McLennan AM, Ali S, Kittler NW. Prevalence of inflamma-
tory bowel disease among pediatric patients with hidradenitis sup-
purativa and the potential role of screening with fecal calprotectin. 
Pediatr Dermatol. 2021;38(1):98–102.

	277.	 Kluger N, Salava A, Lybeck E, Kiiski LL, Nuutinen P, Ruohoalho T, 
et al. Faecal calprotectin in hidradenitis suppurativa: a study of 55 
patients. Eur J Dermatol. 2020;30(4):422–4.

	278.	 Eşer E, Engin B, Yüksel P, Kocazeybek BS, Kutlubay Z, Serdaroğlu 
S, et  al. Relationship between fecal calprotectin level and disease 
activity in patients with hidradenitis suppurativa. Dermatol Ther. 
2020;33(2):e13232.

	279.	 Chiricozzi A, Micali G, Veraldi S. The patient journey: a voyage 
from diagnosis to hidradenitis suppurativa multidisciplinary unit. J 
Eur Acad Dermatol Venereol. 2019;33(Suppl 6):15–20.

SU PP ORT I NG I N FOR M AT ION
Additional supporting information can be found online in 
the Supporting Information section at the end of this article.

How to cite this article: Zouboulis CC, Bechara FG, 
Benhadou F, Bettoli V, Bukvić Mokos Z, Del Marmol 
V, et al. European S2k guidelines for hidradenitis 
suppurativa/acne inversa part 2: Treatment. J Eur 
Acad Dermatol Venereol. 2024;00:1–43. https://doi.
org/10.1111/jdv.20472

 14683083, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20472 by N

orw
egian Institute O

f Public H
ealt Invoice R

eceipt D
FO

, W
iley O

nline L
ibrary on [22/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/jdv.20472
https://doi.org/10.1111/jdv.20472

	European S2k guidelines for hidradenitis suppurativa/acne inversa part 2: Treatment
	Abstract
	OBJECTIVES OF THE GUIDELINES
	Improvement of the care of patients by implementation of guideline recommendations and optimization of the knowledge of physicians with respect to effectiveness proven in studies
	Aid for stage-related implementation of therapies according to the predominant severity
	Reduction in severe disease courses and scar formation
	Promotion of compliance

	OBJECTIVES OF HS TREATMENT
	WHAT'S NEW?
	SCORING SYSTEMS FOR HS CLINICAL TRIALS
	Hidradenitis suppurativa clinical response (HiSCR)
	IHS4 and IHS4-55
	Severity Assessment of Hidradenitis Suppurativa (SAHS)
	Hidradenitis Suppurativa area and severity index revised (HASI-R)
	HS-investigator global assessment (IGA)

	OVERVIEW OF THERAPEUTIC OPTIONS
	ADJUVANT THERAPY
	General measures
	Local antiseptics
	Menstrual products and deodorants
	Psychosocial support measures

	TOPICAL THERAPY – NONANTIBIOTICS
	Resorcinol
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Other therapies

	TOPICAL ANTIBIOTICS
	Clindamycin
	Mechanism
	Indication
	Dosage and duration of treatment
	Results


	SYSTEMIC ANTIBIOTICS
	Tetracyclines
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Clindamycin and rifampicin
	Mechanism
	Indication
	Dosage and duration
	Response rate

	Clindamycin
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Ertapenem
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Other antibiotics
	Clindamycin and ofloxacin
	Rifampicin-moxifloxacin-metronidazole


	CONSIDERATION OF BACTERIAL RESISTANCE UNDER LONG-TERM ANTIBIOTIC TREATMENT
	ANTI-INFLAMMATORY TREATMENT
	Intralesional corticosteroids
	Indication
	Dosage and duration of treatment
	Response rate

	Systemic corticosteroids
	Indication
	Dosage and duration of treatment
	Response rate

	Dapsone
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Colchicine
	Mechanism
	Dosage and duration of treatment
	Response rate

	Zinc gluconate
	Mechanism
	Indication
	Dosage and duration
	Response rate

	Ciclosporine
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Immunoglobulin
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate


	HORMONAL TREATMENT OF HS
	Hormonal antiandrogens
	Indication
	Response rate

	Spironolactone
	Dosage and duration of treatment
	Response rate


	BIOLOGICS
	Adalimumab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Adalimumab biosimilars
	Infliximab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Etanercept
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Certolizumab pegol
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Secukinumab
	Mechanism
	Indication
	Dosage and duration
	Response rate

	Bimekizumab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Brodalumab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Anakinra
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Bermekimab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Ustekinumab
	Mechanism
	Indication
	Dose and duration of treatment
	Response rate

	Guselkumab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Risankizumab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Spesolimab
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Povorcitinib
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Upadacitinib
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate


	ELIGIBILITY FOR BIOLOGICS AND ADVANCED MOLECULES
	RETINOIDS
	Isotretinoin
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Acitretin
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate


	ANALGESICS
	Acetaminophen (paracetamol)
	Indication
	Dosage and duration of treatment

	Non-steroidal anti-inflammatory drugs (NSAID)
	Indication
	Response rate

	Selective serotonin reuptake inhibitors (SSRI/antidepressants)
	Indication
	Dosage and duration of treatment
	Response rate

	Pregabalin/gabapentin
	Mechanism
	Indication
	Dosage and duration of treatment
	Response rate

	Opiates
	Indication

	Topical analgesics
	Diclofenac
	Dosage and duration of treatment

	Xylocaine
	Indication
	Dosage and duration of treatment

	Capsaicin
	Mechanism
	Dosage and duration of treatment



	EXPERIMENTAL THERAPIES
	Photodynamic therapy (PDT)
	Mechanism
	Response rate
	Blue light PDT
	Red light PDT
	Intralesional PDT (iPDT)
	Pulsed dye laser (PDL) PDT
	PDT combined with surgery


	Botulinum toxin B
	Metformin
	Complement inhibition

	SURGERY
	Conventional surgery
	Post-surgical conventional surgery healing
	Post-surgical secondary intention healing (SIH)
	Post-surgical primary closure
	Post-surgical reconstruction with immediate or delayed skin grafting
	Post-surgical reconstruction with skin grafting and negative pressure wound treatment (NPWT)
	Post-surgical reconstruction with flap-plasty

	Deroofing
	Carbon dioxide LASER therapy
	Energy-based therapies directed against the hair follicle
	Neodymium-doped yttrium aluminium garnet (Nd:YAG) LASER therapy
	IPL therapy
	Diode and alexandrite LASER treatment

	COMBINATION TREATMENTS (MEDICAL/MEDICAL, MEDICAL/SURGICAL)
	Combining surgery with medical treatments

	TREATMENT OF DRAINING TUNNELS
	WOUND CARE
	General measures
	Negative pressure therapy

	LIFESTYLE INTERVENTIONS
	Weight management
	Smoking cessation
	Dietary modification
	Avoidance of friction

	LONG-TERM TREATMENT
	MAINTENANCE TREATMENT
	TREATMENT OPTIONS IN CLASSICAL TREATMENT-RESISTANT HS
	SYNDROMIC HS TREATMENT
	TREATMENT BIOMARKERS
	MULTIDISCIPLINARY APPROACH
	THERAPEUTIC CONCLUSIONS AND ALGORITHM
	PATIENTS VIEW
	Recommendations to HS patients
	Recommendations to HCP

	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES


