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painful, inflammatory lesions in the apocrine gland-rich regions of the body.
Its point prevalence in Germany is 0.3%, it is diagnosed with a delay of 10.0
+ 9.6 years. Abnormal differentiation of the keratinocytes of the hair follicle-
gland apparatus and accompanying inflammation form the central pathogenetic
basis. Primary HS/AI lesions are inflammatory nodules, abscesses and draining
tunnels. Recurrences in the last 6 months with at least 2 lesions at the predilec-
tion sites point to HS/Al with a 97% accuracy. HS/Al patients suffer from a
significant reduction in quality of life. For correct treatment decisions, classifi-
cation and activity assessment should be done with a validated tool, such as
the International Hidradenitis Suppurativa Severity Scoring System (IHS4). HS/Al is
classified into two forms according to the degree of detectable inflammation:
active, inflammatory (mild, moderate, and severe according to IHS4) and pre-
dominantly inactive, non-inflammatory (Hurley grade |, Il and Ill) HS/AI. Oral
tetracyclines or 5-day intravenous therapy with clindamycin are equal to the effec-
tiveness of clindamycin/rifampicin. Subcutaneously administered adalimumab,

German Dermatological Society (DDG)

Association of German Dermatologists (BVDD)

German Acne Inversa Patient Association in Formation
German Dermatological Laser Society (DDL)

German Society of Dermatosurgery (DGDC)

German Society of Coloproctology (DGK)

German Association of Plastic, Reconstructive and Aesthetic Surgeons (DGPRAC)
German Society for Psychosomatic Medicine (DGPM)
European Hidradenitis Suppurativa Foundation e.V. (EHSF)
European Reference Network for Rare Skin Diseases (ERN-Skin)
European Society of Dermatology and Psychiatry (ESDaP)
mullewupp - Acne Inversa Self-help Support Group (SHG)

© 2024 Deutsche Dermatologische Gesellschaft (DDG).

JDDG: Journal der Deutschen Dermatologischen Gesellschaft. 2024;1-22. wileyonlinelibrary.com/journal/ddg 1


https://orcid.org/0000-0003-1646-2608
https://orcid.org/0000-0001-7095-9848
mailto:christos.zouboulis@mhb-fontane.de
https://wileyonlinelibrary.com/journal/ddg
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fddg.15412&domain=pdf&date_stamp=2024-05-21

”
O
=
@)
O
()

S2K HS/AI GUIDELINE

KEYWORDS

OBJECTIVES OF THE GUIDELINE

The present S2k guideline is an update of the latest edi-
tion of the German guideline from 2012." Several passages
have been adopted without changes from the previous
version. The general aim of this guideline is to provide der-
matologists in offices and clinics with an accepted decision
aid for the selection and implementation of appropriate
and sufficient therapy of patients with HS/AI. The publica-
tion is a short version of the guideline. The long version
(www.awmf.org and Zouboulis CC et al.2) includes addi-
tional information, for example, on author contribution and
financing, methods of guideline preparation, situation of
care for patients with HS/Al in Germany and needs analysis,
psychosomatic and psychosocial aspects, as well as qual-
ity of life of patients with HS/AI, pathogenesis, histology,
and complications, and a detailed presentation of therapy
(Online Supplement S1).

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

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

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

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

Reduction of severe courses and scar formation

The comprehensive presentation of systemic therapies
with detailed description of their use and information
about safety aspects has the aim to overcome reservations
concerning these therapeutic procedures among physi-
cians and patients and to ensure their timely, sufficient,
and optimal implementation. The timely initiation of suffi-
cient 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 bene-
fit to effort, costs, and adverse effects well acceptable for

secukinumab and bimekizumab are approved for the therapy of HS/AI. Various
surgical procedures are available for the predominantly non-inflammatory disease
form. Drug/surgical combinations are considered a holistic therapy method.

acne inversa, classification, guideline, hidradenitis suppurativa, severity, therapy

the patient. The individual selection of particularly effec-
tive therapies, taking 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 treatment and avoidance of adverse
effects is aimed at avoiding or reducing these effects, thus
further promoting compliance.

THERAPEUTIC OBJECTIVES OF THE
TREATMENT OF HS/AI

Regular control and, if necessary, adjustment of the ther-
apy with respect to a potentially changing disease severity
is recommended. This is also advisable to ensure compli-
ance (timely modification of therapy in patients responding
inadequately to therapy, or in case of adverse drug reac-
tions). The assessment should be performed according to
standardized criteria (see Chapter 7) 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 of 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 Chapter 7 “Severity classification and assess-
ment”.

WHAT’S New

Since the publication of the old guideline in 2012', inten-
sive clinical and experimental research, as well as validation
of new therapeutic approaches, have almost completely
overhauled the knowledge in the field of HS/AI. According
to a recent review, the estimated worldwide prevalence of
HS/Al is 0.40% (95% confidence interval [CI] 0.26-0.63%),
while it is 0.3% in Germany.” The most important patho-
genetic factors of the disease are an abnormal differentia-
tion of keratinocytes of the hair follicle-glandular apparatus
and a massive accompanying inflammation.®" Although
the diagnosis can be established clinically with a high accu-
racy of 97%, the disease is still relatively unknown as is
evident from the delay in diagnosis of 10.0 + 9.6 years
in Germany.10 Inflammatory nodules, abscesses, and tun-
nels are the primary lesions of the disease, which enable
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the calculation of the disease severity by new validated
classification tools, especially the International Hidradenitis
Suppurativa Severity Scoring System (IHS4).'"12

Currently, HS/Al is classified into two forms in relation
to the degree of the detectable inflammation, the inflam-
matory and the predominantly non-inflammatory form.>'3
While the intensity of the inflammatory form can be subdi-
vided by means of the IHS4 classification in mild, moderate,
and severe HS/Al and is treated by medication accordingly,
the decision on surgical treatment of the predominantly
non-inflammatory form is based on the Hurley grade of the
affected localizations, that is, Hurley grade |, Il, and 1l.>*

Concerning the field of classical drug therapy, the effec-
tiveness of systemic oral tetracyclines, which is equal to
the effectiveness of oral systemic combination of clin-
damycin and rifampicin, should be noted.'® In addition,
it is even possible to shorten the total duration of sys-
temic antibiotic therapy to a 5-day systemic intravenous
(i.v.) therapy of clindamycin. On the other hand, the num-
ber of clinical trials with biologics is constantly increas-
ing. Adalimumab'® secukinumab'’ and bimekizumab have
already been approved as subcutaneous injections for the
therapy of HS/AI. Various surgical procedures are avail-
able for the predominantly non-inflammatory form of the
disease. The combination of a medical therapy to reduce
inflammation with a surgical procedure to remove irre-
versible tissue damage is currently considered a holistic
therapeutic approach in HS/AL'®

HIDRADENITIS SUPPURATIVA / ACNE INVERSA
Definition

HS/Al is a chronic recurrent, inflammatory, potentially muti-
lating skin disease of the terminal hair follicle-glandular
apparatus manifesting with painful, inflammatory lesions
in the apocrine gland-rich regions of the body, espe-
cially in the axillary, as well as inguinal and anogenital
regions (Dessau definition, Tst International Conference on
Hidradenitis suppurativa / Acne inversa, March 30 to April 1,
2006, Dessau, Germany).” %20

Epidemiology

In 2010, the prevalence of an already diagnosed HS/Al in
Germany was calculated as 0.03% in a representative sam-
ple of approximately 2.3 million insured persons.?' Consid-
ering only the inflammatory lesions, a point prevalence of
0.3% was observed in the employed German population.
This increased to 3.0% when the non-inflammatory lesions
typical of HS/AI (for example, scars) were included in the
analysis.’

The estimated worldwide prevalence of HS/Al is 0.40%
(95% Cl: 0.26-0.63%).* Depending on the evaluation
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method (prospective study, registry, questionnaire, or data
from insurance companies) and on the country from which
the data originate, the reported prevalence of HS/Al shows
a large variance with 0.09%-8%.%? Studies based on clinical
samples found a higher pooled prevalence of HS/AI (1.7%)
than population-related studies (0.3%). Large regional
differences have been reported ranging from 0.05% in
the USA to 4.1% in Denmark.?>?3 This highest prevalence
was obtained in 507 individuals that underwent screening
for sexually transmitted infections.?* In contrast, a lower
prevalence of 0.053% was calculated in the USA based
on insurance data of more than 15 million people.”> A
prevalence of 1% was reported in a representative sample
of the French population (n = 10,000).2° Recently, a global
initiative was started to analyze the worldwide prevalence
of HS/AIl based on a standardized questionnaire followed
by medically confirmed diagnosis (www.GhiSa.org). A
questionnaire survey of the population of Greenland found
an HS/AI prevalence of 3.2%. 506 individuals participated
in the survey corresponding to 0.9% of the Greenlandic
population.?’

Women are believed to be affected more often. The
male-to-female ratio in hospital studies and after the
return of questionnaires is 1:2 to 1:5.°%?® An exception
was perianal HS/Al, where the proportion of men appears
to predominate.?’ However, the only prospective popula-
tion studies — conducted to date - from Denmark (793
individuals analyzed after randomization) and Germany
(20,112 individuals) reported a balanced prevalence of
1:1.>?% Additional studies from Germany confirm a bal-
anced prevalence.'%30-32

The annual HS/Al incidence was calculated by means of
longitudinal data of the Rochester Epidemiology Project in
Olmsted County, Minnesota, USA, and estimated at 6.0 per
100,000 inhabitants.>3

The disease rarely develops before puberty or after
menopause, although persistence of existing lesions after
menopause is quite common. The mean age at initial
manifestation is 22 to 23 years.”®3® An increased HS/AI
prevalence was observed in patients with dark skin®” and
low socioeconomic status (SES).>>*® This may indicate that
SES-related factors, such as smoking, stress, and nutrition
might be predisposing factors of the disease.?*

34,35

CLINICAL APPEARANCE
Clinical appearance of individual lesions

The primary lesion of HS/Al is a painful, solitary, deep, cuta-
neous to subcutaneous nodule that may disappear sponta-
neously, persist, or transform into an abscess. In general, it
is a horizontal infestation of the dermis. Abscesses may coa-
lesce at depth, spontaneously rupture outwards, and form
tunnels, that is, inflammatory and subsequently epithelial-
ized tracts in various layers of the skin (Figure 1).%3%40
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(b) Pustule

(c) Inflammatory nodule

FIGURE 1 Graphicrepresentation of the
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lesions of HS/AL. (c) Inflammatory nodules, (f)
abscesses, and (i) draining tunnels represent the
primary lesions of the disease (modified from*?).
(a) papules, (b) pustules, (d) plaques, (e) ulcers,
(g) pseudocomedones, and (h) (non-draining)
tunnels are not taken into account for the
assessment of the severity grade.

Q

(g) Pseudocomedone (h) Tunnel

(i) Draining tunnel
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Pattern of involvement of HS/AIl - extension
of disease

One of the most obvious features of HS/Al is the limitation
to typical skin regions, although aberrant skin lesions may
occur. The disease usually manifests symmetrically, almost
exclusively limited to the convex/inverse skin surfaces, in
areas with apocrine glands: inguinal (90%), axillary (69%),
perianal and perineal (37%), gluteal (27%), submammary
(18%), genitofemoral, in mons pubis, and more rarely on the
face, in thoracic and retroauricular regions, and on scalp,
eyelids, and back.”?%4142 |n approximately 90% of the
patients, more than one region is affected. Pilonidal sinus
disease is present in 23%-30% of HS/Al patients.*>** If this
manifests as solitary disease, it may initially be considered
as unilocalized type of HS/AL*##> At disease onset, axillary
and anogenital regions are commonly affected, and addi-
tional localizations are increasingly affected during disease
progression. While axillary HS/Al is more common in men,
genitofemoral manifestations are more often observed in
women.*®

Clinical phenotypes of HS/Al: Active,
inflammatory versus inactive, predominantly
non-inflammatory forms

Currently, HS/Alis generally classified into two forms in rela-
tion to the degree of the always detectable inflammation,
the active, inflammatory and the inactive, predominantly
non-inflammatory forms (Figure 2).%'314

Complications

In case of pronounced and/or long-lasting HS/Al, local and
systemic complications may occur.

Local complications

Acute local complications are predominantly cutaneous
superinfections. While they are more common in HS/AI
patients they result very rarely in severe local (erysipelas,
phlegmon), extracutaneous, or systemic dissemination.
Acute local infections may mimic or contribute to disease
flares.

Chronic local complications include lymphedema includ-
ing scrotal elephantiasis, especially due to long-lasting
anogenital inflammation.*” Concomitant reactive lym-
phadenopathy is usually associated with a late disease
stage, sometimes as a result of secondary infections.*®4°
Especially in advanced HS/Al (severe HS/Al and Hurley
grade lll), scarring, contracture, and blockade of lymphatics
may result in accumulation of lymphatic fluid in intersti-
tial tissue and/or proximal bag-like dilation of lymphatic
vessels.’’? In a systematic review, a total of 27 patients
with HS/AI at an average age of 46 years (30-58 years)
developing lymphedema during the disease course were
identified. The localizations affected most often were scro-
tum (59%), followed by penis (44%), labia majora (15%),
perineal and inguinal region (11%), buttocks (7%), and
abdomen (4%). In 22% of the cases, lymphedema affected
two or more localizations.>® Chronic lymphedema presents



S2K HS/AI GUIDELINE

FIGURE 2

(a—c) Inflammatory and (d-f) predominantly non-inflammatory forms of HS/Al. The intensity of the inflammation is assessed according to

the International Hidradenitis Suppurativa Severity Scoring System (IHS4) classification: (@) mild HS/Al (there is one inflammatory nodule here: I[HS4 = 1),
(b) moderate HS/AI (2 abscesses: IHS4 = 4), (c) severe HS/Al (one draining tunnel, 3 abscesses, one inflammatory nodule: IHS4 = 11). The
recommendation for surgical treatment is decided according to the Hurley grade of the affected location: (d) Hurley grade | (no need for surgery), (e)
Hurley grade Il (if necessary, surgery of the individual lesions), (f) Hurley grade Ill (if necessary, radical excision of the affected axilla) (modified from?).

a risk of recurrent infections.>* Another unusual and very
rare complication in case of anogenital localization of the
disease is the formation of fistulas with involvement of
urethra, bladder, rectum, or peritoneum. When fistulas are
present, exclusion of Crohn’s disease is paramount.*’
Scarring in severe HS/Al may result in movement restric-
tions due to the developing scar tracks (especially in case of
axillary manifestation). Anogenital localization may result
in strictures on urethra, anus, and rectum, while pararectal
and paraurethral fistulas are occasionally observed.
Squamous cell carcinoma (SCC) presents as complica-
tion of chronic, untreated HS/Al and exhibits androtropism
(78%),>° early, high risk of metastasis (54%), and poor prog-
nosis (59% mortality).”>~>® The most common localizations
of SCC are gluteal, perianal, genital, and perineal regions.>”
Main risk factors for SCC development are long HS/Al dura-
tion, nicotine consumption, and human papilloma virus
(HPV) infection.”® The mean duration of HS/Al prior to man-
ifestation of SCC was estimated at 25.5 years.55 However,
cases with a much earlier manifestation of SCC have been
reported. Moreover, Jourabchi et al.®® detected 8- and a-
HPV in 88% and 73% of HS/Al-associated SCC, respectively.

Strength  Agreement
* Chronic HS/Al lesions shall be ™M Consensus
monitored regularly, especially those
in the gluteal, perianal, genital, and
perineal regions.
* In case of clinical suspicion of SCC, ™M Strong
histological analysis shall be consensus
performed.®’

In a study with 22,468 HS/Al patients, Jung et al.% found
that especially patients with moderate to severe HS/Al have
a higher risk of developing Hodgkin lymphomas, oral cav-
ity and pharyngeal carcinomas, neoplasms of the central
nervous system, SCC, as well as prostate and colorectal
malignancies.

Systemic complications

Chronic systemic complications may significantly impair
the quality of life of patients.”> Systemic complications
include chronic pain63 and, less often, systemic amyloidosis
with subsequent damage to kidneys, heart, and central ner-
vous system, anemia, and hypoproteinemia.’*%° In patients
with severe HS/AI, screening for microalbuminuria or pro-
teinuria should be performed, and renal biopsy should be
considered, if necessary.5*%° Early diagnosis and treatment
of HS/Al is a key component for controlling disease activity
and avoiding systemic complications.

HS/Al may cause severe mental distress, often result-
ing in restrictions of social contacts and social withdrawal
of the patients, and may even cause the development of
depression.®’

Comorbidity
HS/Al is characterized by chronicity (longer than 6 months)

and recurrence (more than 2 x in the last 6 months).%3°
As chronic-inflammatory skin disease with systemic
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TABLE 1  Key comorbidities to look for in HS/Al, screening tools and frequency.
Comorbidity Frequency Tools
Smoking First visit and follow-up History
Alcohol First visit and follow-up History
Psoriasis First visit and follow-up Physical examination

Psychiatric diseases First visit and follow-up at least

once a year

Inflammatory bowel
diseases

In case of perianal tunnels and/or
chronic digestive disorders

Spondylitis First visit and follow-up

Arthritis of small and
medium-sized joints

First visit and follow-up

Cardiovascular risk First visit* and follow-up at least

once a year

Diabetes mellitus and
endocrinological
diseases

First visit and follow-up at least
once a year

*Includes determination of systolic and diastolic blood pressure
**Urea, creatinine, aminotransferases, total cholesterol, total triglycerides, LDL, HDL
***Glucose and glycated hemoglobin (HbA1c), T3, T4, TSH

inflammatory component, HS/Al is accompanied by comor-
bidity of clinical relevance, which, when diagnosed early
enough, must be considered during selection of the
treatment approach and modified by implementation of
suitable interventions (Table 1).

Axial spondyloarthritis

Irrespective of age and gender, HS/Al is associated with
an increased risk of spondyloarthritis.®®%° Patients with
axial spondyloarthritis may have a higher disease activ-
ity. A cross-sectional study found a higher prevalence of
HS/Al in a cohort of patients with axial spondyloarthri-
tis compared to the general population and showed a
higher disease activity score for axial spondyloarthritis irre-
spective of HS/Al severity.” A meta-analysis showed that
HS/Al patients have a threefold increased risk of devel-
oping inflammatory arthritis, especially spondyloarthritis
and its subtypes, ankylosing spondylitis, and rheumatoid
arthritis.”°

Strength

* Patients with HS/Al exhibiting T
osteoarticular symptoms, especially
pain in the lower back, should be
examined for the existence of
spondyloarthritis.

Agreement

Consensus

Inflammatory bowel diseases

Among inflammatory bowel diseases (IBD), Crohn’s disease
and ulcerative colitis play a major role in HS/AI patients.

Questionnaire

Suggested measures
Patient consultation
Patient consultation

Dermatological assessment

Clinical examination, questionnaire,

Physical examination, questionnaire

Physical examination

History and physical examination,

History and physical examination,

Referral to cooperating specialist

Referral to gastroenterologist
respective laboratory
(potentially)

Referral to rheumatologist

Referral to rheumatologist

Referral to cardiologist
laboratory tests**

Referral to specialist
laboratory tests***

Crohn’s disease is characterized by an inflammatory pro-
cess affecting the entire length of the intestine and the full
thickness of the intestinal wall,”! while ulcerative colitis is
restricted to the colon mucosa. Recently, a significant asso-
ciation of HS/AI with IBD was found in a meta-analysis of
observational studies.”?

Strength  Agreement

* HS/Al patients with gastrointestinal 1t Consensus

symptoms and/or perianal tunnels
should be examined
gastroenterologically for the
existence of IBD.”3

Cardiovascular diseases

A large cohort comparing 6,147 HS/Al patients with 24,993
controls revealed a significant association between HS/AI
and diseases of the metabolic syndrome, such as obesity,
hypertriglyceridemia, diabetes mellitus, and smoking.”?
Moreover, multivariate analysis of a cohort study consid-
ering age, gender, SES, smoking, comorbidity, and drug
therapy showed that HS/Al is associated with a sig-
nificantly increased risk of cardiovascular events.”* The
observed ORs were 1.8 (95% Cl: 1.1-2.2) for myocar-
dial infarction, 1.3 (95% Cl: 1.0-1.8) for ischemic strokes,
2.0 (95% Cl: 1.4-2.7) for cardiovascular-related deaths,
and 1.5 (95% Cl: 1.3-1.9) for severe adverse cardiovascu-
lar events. Adipokines and cytokines, such as interleukin
(IL)-32, that play a role in cardiovascular diseases were
identified at higher concentrations in serum, but also
in lesional skin of HS/Al patients compared to healthy
controls.””
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Strength  Agreement

* HS/Al patients should be examined T Consensus

for modifiable cardiovascular risk
factors, such as hypertension,
diabetes mellitus, physical inactivity,
smoking, overweight/obesity, and
dyslipidemia and advised
accordingly.

Acne, pilonidal sinus disease, and folliculitis
et perifolliculitis capitis abscedens et
suffodiens

Together with HS/AI, acne, pilonidal sinus disease, and fol-
liculitis et perifolliculitis capitis abscedens et suffodiens
present the so-called acne tetrad. The three diseases may
also occurindividually together with HS/Al. Usually, they are
detected more often in young men.>#3>

Other comorbidities

HS/Al has also been associated with a higher risk of
alopecia areata,/® Down syndrome,”® congenital ker-
atin diseases (pachyonychia congenita, Dowling-Degos
disease),”® keratitis-ichthyosis-deafness (KID) syndrome,*®
long-term opioid consumption,”” Adamantiades-Behcet
disease,’® psoriasis,”® pyoderma gangrenosum,’®’® SAPHO
syndrome (synovitis, acne, pustulosis, hyperostosis, and
osteitis)°®, and vitiligo.”” The development of epithelial
tumors on HS/Al lesions — apart from SCC, for example, ade-
nocarcinoma — is attributed to the chronic inflammation.>®

Strength

* Atinitial diagnosis of HS/Al and T
upon a change in symptoms, an
appropriate screening shall be
performed to allow for early
detection of potential comorbidity
and evidence-based treatment.

Agreement

Consensus

Syndromal HS/AI

In rare cases, HS/Al may be associated with other dis-
eases and occur in the context of complex (autoin-
flammatory) syndromes. Various syndromes have been
described, the mostimportant are PASH, PAPASH, PASS, and
PSAPASH:50-82

- PASH refers to the combination of pyoderma gangreno-
sum, acne, and HS/AI. Presumably, it is mediated by IL-1
and IL-18.

- PAPASH is the combination of pyoderma gangrenosum,
acne, HS/Al, and sterile arthritis. It can be mediated by IL-
1,1L-17A, IL-18, and tumor necrosis factor (TNF)-a.

- PASS is the abbreviation of pyoderma gangrenosum,
acne, HS/Al, and ankylosing spondylitis.®

- PsAPASH is the abbreviation of psoriasis arthritis, pyo-
derma gangrenosum, acne, and HS/Al.

In most of these syndromes, genetic abnormalities in
genes relevant for IL-1 and TNFa signaling pathways have
been described. It has been found that HS/Al may be
more pronounced and more refractory to treatment in
theses syndromes than in the normal population. In view
of the rarity of these diseases, there is no evidence for an
individual recommendation concerning the treatment of
the syndromes mentioned above. It seems advisable to
follow a multidisciplinary approach with an appropriate
specialist.

Socioeconomic implications

There is clear evidence that HS/Al has significant effects
on the work productivity of patients and impairs their
career opportunities.®#®> A recent study demonstrated a
significant impairment of work ability and productivity for
patients with HS/Al in Germany resulting in an estimated
loss of gross income of altogether 12.6 billion Euros per
year in Germany. The extent of the impairment of work abil-
ity and productivity correlates with the disease activity, as
well as depressiveness and pain.8* 46% of the employed
patients with HS/Al reported that they were unable to work
due to their disease for 35.8 days in the last 6 months
(standard deviation [SD] 44.2).%4

DIAGNOSIS
Diagnostic workup including laboratory tests

The diagnosis of HS/Alis made primarily clinically by inspec-
tion, palpation, and, if necessary, tunnel exploration. In this
context, attention must be paid to the presence of follicle-
related, inflammatory, painful nodules, abscesses, presence
of tunnels and scars both at predilection sites (axillary,
submammary, inguinal, genital, and perineal regions), but
also at other localizations (for example, nuchal region)
(Figure 3).? Recurrence of such lesions in the last 6 months
with at least two lesions at predilection sites indicate the
presence of HS/Al with an accuracy of 97%.5°

A fraction of the patients with HS/Al have a positive
family history (up to 30%°), which needs to be obtained
accordingly. Information on tobacco consumption and
determination of the BMI are also required, given that both
obesity and nicotine consumption present established
risk factors for the manifestation of HS/AI.28-°0 Elevated
erythrocyte sedimentation rate (ESR) and increased C-
reactive protein (CRP) levels are indicators for an increased
disease activity. If superinfection is suspected, smears
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FIGURE 3

must be taken from deep, affected tissue areas and
not only from the skin surface. High-resolution ultra-
sound analysis may be useful to detect the extension
of subclinical HS/Al lesions.”'®? If the perianal region
is affected, depth extension and localization of tun-
nels may be determined by magnetic resonance imag-
ing (MRI).> The implementation of long-wave medical
infrared thermography has enabled the documentation of
inflammatory processes in skin tissue together with their
extension.”*

According to recent studies, the diagnosis of HS/Al is
made with a delay of 7.2 + 8.7 years.”” In Germany the
diagnostic delay is 10.0 + 9.6 years.'” An earlier manifes-
tation of HS/AI causes, especially in children, a diagnostic
delay that is associated with severe disease at the time of
diagnosis.>

Differential diagnosis

In the perianal region, mainly Crohn’s disease, anorectal
abscess, and presence of pilonidal sinus disease (as uniloc-
ular type of HS/AI**) must be considered in differential
diagnosis.’® During the initial stage, it is difficult to differen-
tiate recurrent folliculitis from incipient HS/Al in the inverse
skin regions. Furthermore, the presence of a neoplasm has
to be included as potential differential diagnosis, especially
in the perianal region.

7 SEVERITY CLASSIFICATION AND
ASSESSMENT

Based on its phenotype, HS/Al is classified into a non-
inflammatory and an inflammatory form. Clinical scores are

Predilection sites of HS/Al in both sexes (created with BioRender.com).

used for classification of HS/AI, assessment of its severity,
and documentation of the disease course (Online Table S1).
Already in 1996, a classification into three grades was
suggested by Hurley.”” This score is a classification score,
and while it is suitable for documenting the decision of
surgical therapy, especially for the non-inflammatory HS/Al
phenotype, it cannot reflect the dynamics of the inflam-
matory phenotype. The use of the Hurley score for the
documentation of disease activity of HS/Al is not useful,
given that the intensity of inflammation is not depicted.

Strength  Agreement

* The Hurley score shall be used for ™M Consensus

documenting the decision of
surgical therapy.

Within the last years and especially since the develop-
ment of new systemic therapies for HS/Al, a number of
dynamic severity scores have been developed that record
both the severity of the disease and the response to med-
ical therapies.!'~131698-107 |n general, the scores currently
in use can be divided into tools for classification (static
grading)'"31%°7 and dynamic scores (measurement tools
for the response of therapies).'!1298-105107

Itis a central problem of all scores that lesions have to be
counted, which involves a great deal of time and is hardly
possible in Hurley grade lll due to confluent and extensively
inflamed areas without clear delimitation of individual nod-
ules and abscesses. Therefore, the IHS4, which utilizes
weighting of primary HS/Al lesions, thus reducing interindi-
vidual and intraindividual differences, as well as limiting the
placebo effect, is particularly well suited as a measurement
tool to assess the response of therapies.'%%9?

Apart from scores assessing the disease severity from the
medical perspective, patient-reported outcome measures
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TABLE 2 Classification and severity rating tools for HS/Al and their
grade of recommendation (from the European guideline for the
treatment of HS/AI, submitted).

Shall be recommended (1M})
* |HS4 (use in both clinical trials and daily clinical practice)
* Hurley staging refined

Should be recommended ()

* SAHS

* HS-PGA

* Sartorius score

* Hurley score (only to select the surgical treatment approach for
the examined body region)

May be considered (<)

* HASI-R

* MSS

e AISI

= ADDI

Shall not be recommended ({ {})
* Hurley score
* HSSI

(PROMs), for example, Dermatology Life Quality Index (DLQI),
Visual Analog Scale (VAS), Pain Index, and other tools are
available to assess impairment of quality of life and pain
from the perspective of the patient.'?'00.105108-115 Hay-
ever, no HS/Al-specific PROMs that may be preferred or
recommended are available yet. Accordingly, the DLQI -
even though it is not HS/Al-specific - is still predominantly
used. For the assessment of pain, reliable results have
already been obtained with the Pain Index."'?

Ingram et al.''® have systematically evaluated the scores
used for HS/Al in clinical trials. They found that 90% of
the measurement tools used in trials were not validated.
Among the evaluated scores, only the Hidradenitis Suppura-
tiva Clinical Response (HiSCR) score showed a relatively high
validity, although even this score was outside an acceptable
range compared to the Hurley Score and the Modified Sarto-
rius Score (MSS) (rho > 0.6). The IHS4, published in 2017, was
the first score exhibiting a sufficiently high measurement
validity (rho > 0.6) compared to Hurley Score, Hidradenitis
Suppurativa-Physician’s Global Score (HS-PGA), and MSS.'%°

Strength  Agreement
* Avalidated classification tool, ™M Consensus
especially the IHS4, shall be used to
document the disease activity of
HS/Al in daily practice (Table 2).
* Avalidated dynamic measurement ™M Consensus
tool, especially the IHS4, shall be
used to document the course of
HS/AI - both in clinical trials and in
daily practice (Table 2).
* Avalidated measurement tool ™M Majority
suitable for patient use (PROM) agreement

should be used to assess impairment
of quality of life and pain in HS/AI -
both in clinical trials and in daily
practice.

#DDG O-L-
THERAPY

Overview of therapeutic options

Currently, the TNFx inhibitor adalimumab, the IL-
17A inhibitor secukinumab and the IL-17A/F inhibitor
bimekizumab are the only approved substances for the
medical treatment of HS/Al. Adalimumab is approved
for the treatment of moderate to severe active HS/AI
in patients aged 12 years and older with inadequate
response to conventional systemic HS/Al therapy.''’''8
Secukinumab'’ and bimekizumab are indicated for the
treatment of adult patients with moderate to severe
active HS/Al and inadequate response to conventional
systemic HS/AI therapy. All other therapeutic options -
except for monotherapy with antibiotics - discussed in
this guideline should be considered off label. The rec-
ommendations for the treatment methods of HS/Al are
summarized in Table 3 taking publications published or
accepted for publication until December 31, 2022 into
account.

Although smoking is one of the pathogenetic factors of
HS/Al, there are no studies indicating that sustained cessa-
tion of tobacco consumption results in short-term clinical
improvement.

Conventional surgery

Within chronic-inflammatory skin diseases, HS/Al is char-
acterized by a disease course with inflammatory skin
changes that may result in irreversible tissue damage
responding inadequately to medical therapy. In contrast
to other inflammatory skin diseases like psoriasis or atopic
dermatitis, surgery therefore plays an important role in
the therapeutic treatment options of HS/AL'"® Similar to
the gradual treatment with drugs, surgical intervention
will become indispensable with increasing disease sever-
ity and irreversible tissue damage like tunnel and scar
formation.

In case of acute abscess formation, incision and drainage
are useful options, followed by mandatory medical ther-
apy or further surgical treatment. In severe HS/Al, extensive,
complete resection of the damaged tissue is indicated,
especially for the predominantly non-inflammatory form
(Figure 2). Currently, several surgical techniques are avail-
able (Table 4).120-125

However, the general surgical concept is to remove the
entire irreversibly damaged tissue. Frequently, surgery
has to be combined with systemic anti-inflammatory
treatments to achieve maximum efficacy. Surgical treat-
ment remains the mainstay in the treatment of both
individual, deep, and scarring lesions (Hurley grade II)
and the extensive forms of HS/Al (Hurley grade ),
especially of the predominantly non-inflammatory
form.126-128
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TABLE 3  Summary of the guidelines for HS/Al treatment. TABLE 3 (Continued)

The following therapies shall be recommended

- topical therapy with clindamycin 1% solution in mild HS/AI,

- oral systemic therapy with doxycycline 2 x 100 mg/d (alternatively,
2 x 50 mg/d) in patients with moderate to severe HS/AI,

- at the latest after 3 months on antibiotic therapy, verification of the
usefulness of an extended therapy duration and potential switch
to another therapeutic form,
hormonal antiandrogen therapy (ethinylestradiol in combination
with cyproterone acetate) in female patients with moderate to
severe HS/Al and PCOS,
initiation of hormonal antiandrogen therapy in cooperation with a
specialist in gynecology,

- continued prescription of hormonal antiandrogen therapy by a
dermatologist experienced in this therapy,

- therapy of moderate to severe HS/Al with adalimumab s.c. from the
age of 12 at the registered dose,

- systemic combination therapy of moderate to severe HS/Al with
adalimumab s.c. at the registered dose and antibiotics p.o.,

- combination of adalimumab s.c. with surgical intervention in
moderate to severe HS/AI,

- therapy of moderate to severe HS/Al with secukinumab s.c. at the
registered dose,

- complete surgical excision of irreversible tissue damage in
predominantly non-inflammatory HS/Al form.

The following therapies should be recommended

- regular skin care to improve the barrier function in the affected
areas,

- combination therapy of IPL+RF and topical clindamycin as
alternative for topical clindamycin monotherapy in mild and
moderate HS/AI,

- monotherapy with IPL+RF as maintenance therapy,

- topical therapy with clindamycin 1% solution as concomitant
medication of systemic or surgical therapy in moderate to severe
HS/AI,

- intralesional corticosteroid therapy for treatment of acute
inflammatory lesions,

- systemic i.v. clindamycin therapy for 5 days (3 x 600 mg/d) in
patients with moderate to severe HS/AI prior to another systemic
therapy,

- oral systemic clindamycin 2 x 300 mg/d in combination with
rifampicin 2 X 300 mg/d in moderate to severe HS/Al,

- oral hormonal antiandrogen therapy with
ethinylestradiol/cyproterone acetate in case of cycle-associated
changes of HS/Al activity in female patients,

- combination of adalimumab s.c. with surgical intervention in
moderate to severe HS/AI,

- systemic i.v. therapy of moderate to severe HS/Al with infliximab,

- systemic s.c. therapy of moderate to severe HS/Al with
bimekizumab,

- deroofing of superficial tunnels,

- excision of individual nodules and abscesses,

- primary closure for local excision of individual nodules and
abscesses in case of Hurley grade Il

- secondary wound healing after complete surgical excision of
irreversible tissue damage,

- split-thickness skin graft with or without vacuum-assisted therapy
after complete surgical excision of irreversible tissue damage and
adequate wound conditioning,

- ablation of HS/Al lesions with CO, laser as therapeutic alternative
for classical surgery,

- use of long-pulsed Nd:YAG laser to inhibit inflammation and
destroy hair follicles as secondary prevention of HS/Al.

(Continues)

The following therapies may be considered

- topical therapy with resorcinol peeling 15% in patients with mild to
moderate HS/AI,

- oral systemic therapy with zinc gluconate in patients with mild to
moderate HS/AI,

- oral systemic therapy with clindamycin 2 x 300 mg/d in patients
with moderate to severe HS/A,

- systemic i.v. therapy with ertapenem 1 g/d in patients with
moderate to severe HS/Al in exceptional cases,

- oral systemic therapy with corticosteroids,

- oral systemic therapy with acitretin,

- oral systemic therapy with alitretinoin,

- oral systemic therapy with metformin,

- oral systemic therapy with dapsone,

- oral systemic therapy with cyclosporin A,

- oral systemic therapy with apremilast in patients with moderate to
severe HS/AI,

- transient dose intensification of adalimumab s.c. in patients with
moderate to severe HS/Al and partial response or reduction of
response to adalimumab over time,

- transient dose intensification of infliximab i.v. in patients with
moderate to severe HS/Al and partial response or reduction of
response to infliximab over time,

- systemic s.c. therapy of moderate to severe HS/Al with anakinra,

- systemic s.c. therapy of moderate to severe HS/Al with
ustekinumab,

- systemic s.c. therapy of moderate to severe HS/Al with ixekizumab,

- systemic p.o. therapy of moderate to severe HS/Al with
upadacitinib,

- systemic s.c. therapy of moderate to severe HS/Al with brodalumab,

- therapy with botulinum toxin,

- use of other conservative lasers (except Nd:YAG laser) to destroy
hair follicles as secondary prevention of HS/AI,

- incision and drainage of abscesses in acute cases,

- primary wound closure or partial closure in certain anatomical
regions after complete surgical excision of irreversible tissue
damage in case of Hurley grade Il

- reconstruction by flap surgery in certain anatomical regions after
complete surgical excision of irreversible tissue damage in case of
Hurley grade lII.

Treatment of the operation defect

Closure of the operation defect after radical excision by
secondary intention healing (SIH) — without reconstruc-
tion - is a standard option after radical HS/AI surgeries.
Conditioning of the wound bed of the operation defect
by suitable wound dressings or negative pressure wound
therapy is recommended.'?*-'33 Primary wound closure
should be avoided. Defect coverage by split-thickness
skin graft after sufficient formation of granulation tis-
sue (usually 10-14 days) presents an alternative possi-
bility. Only after radical excision in axillary manifestation
may primary wound closure by flap surgery be consid-
ered in individual cases due to the low recurrence rate
(4%-—89%).125/127,134
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Recurrence rates

The recurrence rate of the disease is quite significant and
depends on both the surgical procedure (Table 4) and the
localization of the disease.

Strength Agreement

* Complete surgical excision of ™M Consensus
irreversible tissue damage in the
predominantly non-inflammatory

form of HS/Al shall be recommended.

Strong
consensus

* For the treatment of superficial T
tunnels, deroofing should be
recommended.

* Excision of individual nodules and k) Consensus

abscesses should be recommended.

* Primary closure for local excision of T Consensus
individual nodules and abscesses in
Hurley grade Il should be

recommended.

* After complete surgical excision of T
irreversible tissue damage, secondary
wound healing should be
recommended.

Majority
agreement

* After compete surgical excision of k) Consensus
irreversible tissue damage and

adequate wound conditioning,

split-thickness skin graft with or

without vacuum-assisted therapy

should be recommended.

* After compete surgical excision of =
irreversible tissue damage,
reconstruction with flap surgery may
be considered in certain anatomical
regions.

Majority
agreement

* Primary wound closure or partial & Consensus
closure after complete surgical

excision of irreversible tissue damage

in Hurley grade Il may be considered

in certain anatomical regions.

* Incision and drainage of abscesses o
may be considered in acute cases.
Incision and drainage of abscesses
does not present an exclusive
therapeutic option.

Majority
agreement

Light amplification by stimulated emission of
radiation (LASER) treatment

While the effectiveness of the various conservative laser
procedures seems to be promising, it has not been val-
idated in larger studies. The use of the Nd:YAG laser is
suggested by multicentric, prospective studies showing
disease control in mild HS/Al or Hurley grade I-Il. Pho-
toepilation (irrespective of laser type) might reduce the
development of nodules and abscesses as secondary pre-
vention and may be considered for removal of terminal hair
follicles as causal preventive approach.’*®

Strength Agreement

* Ablation of HS/Al lesions with CO, T
laser should be recommended as
therapeutic alternative for classical
surgery.

Majority
agreement

* The use of long-pulsed Nd:YAG laseras 1} Consensus
alternative anti-inflammatory therapy
in patients with mild to moderate

HS/Al should be recommended.

* The use of long-pulsed Nd:YAG laser T
for the destruction of hair follicles as
secondary prevention of HS/Al should
be recommended.

Consensus

* Currently, the use of other P Consensus
conservative lasers for the destruction

of hair follicles as secondary

prevention of HS/Al may be

considered.

Other instrumental therapies

Strength  Agreement

* Combination therapy of IPL+RFand 1t Consensus
topical clindamycin should be

recommended.

* Monotherapy with IPL+RF should T
be recommended as maintenance
therapy.

Majority
agreement

Conservative topical and intralesional
therapy

Topical therapy

Local application of topical antibiotics (clindamycin, ery-
thromycin, fusidic acid) and application of topical anti-
septics (triclosan, chlorhexidine, iodine) in HS/Al is widely
used internationally.'3° The entire evidence for all applied
substances is, however, rather dissatisfying.

Strength  Agreement

* Regular skin care to improve the T Consensus
barrier function in the affected areas

should be recommended.

* Topical therapy with clindamycin 1% Mt Consensus
solution shall be recommended in

mild HS/AL.

* Topical therapy with clindamycin 1%  ft
solution shall be recommended as
concomitant medication of systemic
or surgical therapy of moderate to
severe HS/AL.

* Topical therapy with resorcinol =S
peeling 15% may be considered in
patients with mild to moderate
HS/AL.

Consensus

Consensus
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TABLE 4 Surgical techniques for HS/Al treatment.

Number of treated

patients or meta-analysis
Method studies Recurrence rate
Deroofing 44 patients 17%
CO, laser 58 patients 29%
evaporation
CO, laser 61 patients 1.1%
excision
Wide excision 63 patients 24%
Wide excision 97 studies 5%
Surgical procedures 33 studies 8%

Intralesional therapy

Intralesional injections with corticosteroids may achieve
transient improvement of individual lesions.'>” The ther-
apy may be offered both as monotherapy and as adjuvant
therapy of Hurley grade | lesions. The clinical response
with spontaneous flattening, detachment, or sponta-
neous draining of lesions is usually observed after 48-72
hours.138139

Strength  Agreement

* Intralesional corticosteroid therapy 1t Consensus

shall be recommended for the
treatment of acute inflammatory
lesions.

Classical systemic therapy
Systemic antibiotics

The reduction of the bacterial colonization of hair follicles
is less important as mode of action of systemically adminis-
tered antibiotics in HS/Al than the modulation of inflamma-
tory processes. Therefore, there is no linear dose-response
relation.

Dosage regimen and duration of therapy

Clindamycin/rifampicin: clindamycin 2 x 300 mg/d
p.o., rifampicin 2 X 300 mg/d p.o. for a maximum of
12 Weeks15,140—142

Doxycycline 2 x 100 mg/d (alternatively, 2 x 50 mg/d) p.o.
for maximum of 12 weeks'®

Clindamycin 3 x 600 mg/d i.v. for 5 days

Therapy duration depends on the response. An inter-
mittent therapy may be indicated for relapsing disease
courses.

143

Follow-up time Reference

Median 3 years van der Zee et al.'?°

1 year Mikkelsen et al."!

1to 19 years Hazen and Hazen'??

5 years Cuenca-Barrales et al.'??
Median 2 years Ovadja et al.'?*
Mean 3 years Riddle et al.'>

Strength Agreement

* Laboratory tests (blood count, liver =3 Majority
function tests) may be considered prior agreement
to antibiotic therapy.

* Regular controls of liver and renal ™M Strong
kidney function parameters, as well as consensus
blood count shall be recommended on
therapy with rifampicin.

* Intravenous clindamycin therapy for k) Consensus
5 days (3 x 600 mg/d) should be
recommended in patients with
moderate to severe HS/Al prior to
another systemic therapy.

* Therapy with doxycycline 2 x 100 mg/d M Majority
(alternatively, 2 x 50 mg/d) p.o. shall be agreement
recommended in patients with
moderate to severe HS/AI.

* Therapy with clindamycin 2 x 300 mg/d 1t Majority
and rifampicin 2 x 300 mg/d p.o. shall agreement
be recommended in patients with
moderate to severe HS/AI

* Therapy with clindamycin 2 x 300 mg/d < Consensus
p.o. may be considered in patients with
moderate to severe HS/AI.

* Therapy with ertapenem 1 g/div.may < Consensus
be considered in patients with
moderate to severe HS/Alin
exceptional cases.

* At the latest after 3 months of systemic Mt Majority
antibiotic therapy, verification of the agreement

usefulness of an extended therapy
duration and the potential switch to
another therapeutic form (biologics,
surgical excision) shall be
recommended.

Hormonal antiandrogens

Hormonal antiandrogens are used, in particular, in female
patients with polycystic ovarian syndrome (PCOS)."**
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Dosage regimen and duration of therapy

Ethinylestradiol 30 ug/cyproterone acetate 2 mg for
> 6 months (in case of ineffectiveness, addition of 50 mg
cyproterone acetate)'*

Strength  Agreement

* Oral hormonal antiandrogen therapy ¢
with ethinylestradiol/cyproterone
acetate should be recommended in
case of cycle-associated changes of
HS/Al activity in female patients.

Majority
agreement

* Hormonal antiandrogen therapy ™M
(ethinylestradiol in combination with
cyproterone acetate) shall be
recommended for female patients
with moderate to severe HS/Al and
PCOS.

Majority
agreement

* It shall be recommended to initiate ™M Consensus
the hormonal antiandrogen therapy

in cooperation with a specialist for

gynecology.

* Itshall be recommended to putthe M
continued prescription of the
therapy with hormonal
antiandrogens in the hands of
dermatologists experienced in this
therapy.

Majority
agreement

* It shall be recommended to consider Mt Consensus
the increased risk of thrombophilia

when initiating the therapy with

hormonal antiandrogen and to

perform a respective examination

with risk information.

* It shall be recommended to perform M Consensus
aregular risk assessment and benefit

analysis of the therapy with

hormonal antiandrogens in relation

to the therapeutic outcome and a

maintenance therapy taking the

patient-specific risk factors into

account.

* Hormonal antiandrogen therapy YU
shall not be recommended as
primary monotherapy of HS/Al.

Majority
agreement

Retinoids

Oral isotretinoin is, in contrast to acitretin and alitretinoin,
virtually ineffective in treating HS/Al.
Dosage regimen and duration of therapy

* Acitretin'4®

Initial dose: acitretin 0.2-0.5 mg/kg body weight (BW)/d
(individual therapy duration)

Adjustment: individually — with optimal dosage dry lips to
a minor degree (potential criterion for determination of the
optimal dosage'*’)

#DDG O L=

Termination of therapy: disease in remission — long-term
therapy is generally not recommended

* Alitretinoin'48
10 or 30 mg/d for up to 24 weeks depending on the

response
No data on long-term therapy available.

Strength  Agreement

* Oral systemic therapy with acitretin < Consensus
may be considered.

* Oral systemic therapy with = Consensus
alitretinoin may be considered.

* Oral systemic therapy with 12 Majority
isotretinoin should not be agreement
recommended.

Metformin

Metformin is effective in HS/Al patients with abnormal hor-
mone levels, diabetes mellitus, or PCOS.'*° Metformin may
improve insulin resistance which presents a comorbidity of
HS/AL In a similar manner, PCOS, which is more common in
patients with HS/Al, may also benefit from treatment with
metformin.

Dosage regimen and duration of therapy

500 or 1000 mg/2 x day for up to 24 weeks depending on
the response

No data on long-term therapy available.

Strength  Agreement
* Oral systemic therapy with & Consensus
metformin may be considered.
Dapsone’*?
Dosage regimen and duration of therapy
25-150 mg/d for 4 to 12 weeks
Strength  Agreement
* Oral systemic therapy with dapsone < Consensus
may be considered.
Zinc gluconate'®’
Dosage regimen and duration of therapy
90 mg/d for 3 months
Strength  Agreement
* Oral systemic therapy with zinc & Consensus

gluconate may be considered in
patients with mild to moderate
HS/AL.



1O Z,DDG

S2K HS/AI GUIDELINE

Immunosuppressants
Strength  Agreement
* Oral systemic therapy with e Strong
corticosteroids may be consensus
considered.'®?
* Oral systemic therapy with S Consensus
cyclosporin A may be considered.'*?
Apremilast’>*
Dosage regimen and duration of therapy
2 X 30 mg/d p.o. for 16 weeks
Strength  Agreement
* Oral systemic therapy with o Consensus

apremilast may be considered in
patients with moderate to severe
HS/AL

THERAPY WITH BIOLOGICS
TNFx inhibitors
Adalimumab

Adalimumab is a medicinal product approved by the EMA for
the treatment of active moderate to severe HS/Al indicated
for patients (>12 years) with inadequate response to con-
ventional systemic HS/Al therapy. Antibiotic treatment may
be continued during therapy with this biologic."”

Adalimumab is a fully human therapeutic monoclonal
antibody. It corresponds to human immunoglobulin IgG1
and contains variable regions of heavy and light chains with
specificity forhuman TNFa.''® Adalimumab binds with high
affinity and specificity to soluble and membrane-bound
TNFa. This prevents the binding to TNFa receptor (p55 and
p75) and blocks the biological effect of TNFa.

Dosage regimen and duration of therapy

The approved dosage for HS/Al is:

For adults: 160 mg s.c. on day 1, 80 mg on day 15, from
day 29 and later, adalimumab may be administered in the
form of 40 mg per week or 80 mg every 2 weeks. When adal-
imumab is discontinued, it can be reintroduced at a dosage
of 40 mg per week or 80 mg every 2 weeks.

Patients < 12 years of age and < 30 kg: 80 mg s.c. week 0,
followed by 40 mg every 2 weeks from week 1. If no effect
is obtained, adalimumab may be administered at a dose of
40 mg every week or at a dose of 80 mg every other week.

Adalimumab is administered as subcutaneous injection.

There is no approved dose adjustment for patients with
obesity (body mass index [BMI] > 30).

In long-term continuous treatment (at least 2 years), the
efficacy remains constant in patients responding to therapy
and the safety profile is acceptable.’>®

In patients with improvement in the number of abscesses
and inflammatory nodules by less than 25% after 12 weeks,
treatment with adalimumab should be discontinued. In
patients not achieving HiSCR, but a 25-50% improvement
in the number of abscesses and inflammatory nodules (par-
tial response) after 12 weeks, continuation of the treatment
for another 3 months should be considered, given that it
was shown that 73% of patients with partial response in
week 12 achieved HiSCR."'® In the short term, studies show
recurrence of lesions 11-12 weeks after discontinuation of
treatment.'’

In patients with partial response or reduction of response
to adalimumab over time, short-term therapy intensifica-
tion (80 mg/week s.c. for at least 1 month) may achieve a
significant increase in effect.!>% '/

In patients with HS/AI treated with adalimumab, the
cumulative indirect costs were considerably lower and the
total work impairment improved significantly compared to
placebo.?8158

Therapy combinations

The combination with surgical intervention is supported
by a randomized, double-blind placebo-controlled
phase IV trial on adalimumab in combination with sur-
gical intervention.'® Compared to the placebo group, no
increased risk of postoperative wound infections, com-
plications, or bleeding was observed on adalimumab.
Adalimumab was effective in combination with extensive
surgery and subsequent secondary wound healing with-
out the need of interrupting the treatment before surgery.
There was, however, no evidence for a reduction in the size
of the surgical areas on adalimumab compared to placebo.

Limitations

Exclusion of acute infection, exclusion of tuberculosis
according to the current national guidelines for the use of
TNFa inhibitors. Infection with human immunodeficiency
virus (HIV) or viral hepatitis should be excluded by appropri-
ate history, clinical and/or laboratory evidence. The patients
should be made aware that the course of infections during
treatment may be more severe and atypical and that they
must consult a physician at an early stage in unclear cases.

Strength  Agreement
* Systemic s.c. therapy of moderateto M Majority
severe HS/Al with adalimumab from agreement
the age of 12 at the approved dose
shall be recommended.
* Combination therapy of moderate to M Majority
severe HS/Al with adalimumab s.c. at agreement

the approved dose and antibiotics
p.o. shall be recommended.
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Strength  Agreement
* The combination of adalimumabs.c. M Majority
with surgical intervention in agreement
moderate to severe HS/Al shall be
recommended.
* Transient dose intensification of =S Strong

adalimumab s.c. in patients with consensus

moderate to severe HS/Al and partial
response or reduction of response to
adalimumab over time may be
considered.

Infliximab

Infliximab is a medicinal product effective in HS/Al, but
not approved for this indication.'”%'>? It is a chimeric
(mouse/human) monoclonal antibody against TNFa. It
binds specifically to both soluble and transmembrane,
receptor-bound TNFa. Soluble TNFx is ligated and its proin-
flammatory activity is neutralized. Infliximab has a serum
half-life of approximately 8 to 9.5 days. The elimination time
is up to 6 months.

Pretreatment and screening examinations are the same
as for adalimumab.

Dosage regimen and duration of therapy

5 mg/kg i.v. in the weeks 0, 2, and 6, and then every
8 weeks

Knowledge of the long-term effect is only based on a
small monocentric case series with patients with moderate
to severe HS/Al treated for 1 year with infliximab and experi-
encing a significant reduction in the number of specific skin
changes and flares.'®°

In patients with inadequate response or with adequate
response declining over time, dose intensification (7.5-
10 mg/kg every 4 weeks) may be administered to improve
the therapeutic outcome.'®’

For the combination of infliximab with surgical pro-
cedures, only low-quality studies are available (case
series).

Strength  Agreement

* Systemic i.v. therapy of moderateto ¢ Consensus
severe HS/Al with infliximab should

be recommended.

* Transient dose intensification of S Consensus
infliximab i.v. in patients with

moderate to severe HS/Al and partial

response or reduction of response to

infliximab over time may be

considered.

* The combination of infliximab i.v. =3 Consensus
with surgical intervention in
moderate to severe HS/Al may be

considered.

Adalimumab biosimilars

In recent years, the use of approved adalimumab biosim-
ilars as alternative to the originator for the treatment of
moderate to severe HS/AI has increased.'®? Due to their
pharmaco-economic effects, the breakthrough of biosim-
ilar drugs has made the overall use of adalimumab more
accessible. The switch from the adalimumab originator
to biosimilars, taking medical aspects into account, has
now been sufficiently analyzed.'®*"'%¢ In well-controlled
patients, the switch from the adalimumab originator to
a biosimilar might create problems with respect to effec-
tiveness and compliance. Therefore, the therapy change
of patients in remission maintenance therapy is viewed
critically. A careful integration of pharmaco-economic mea-
sures 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/Al patient.

IL-17 inhibitors

In several studies, an increased number of Th17 cells and an
overexpression of IL-17 were identified in HS/Al providing a
rational for IL-17 inhibition as therapeutic strategy.'®’~6°

Secukinumab

Secukinumab is a medicinal product approved by the EMA
for the treatment of adult patients with moderate to
severe active HS/AIl with inadequate response to conven-
tional systemic HS/Al therapy.'” Secukinumab is a human,
monoclonal antibody against IL-17A.

Dosage regimen and duration of therapy

The approved dosage for HS/Al is:

300 mg s.c. 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 subcutaneous
injection.
Strength  Agreement
* Systemic s.c. therapy of moderateto M Consensus

severe HS/Al with secukinumab shall
be recommended.

Bimekizumab

Bimekizumab is a medicinal product approved by the EMA
for the treatment of adult patients with moderate to severe
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active HS/Al with inadequate response to conventional sys-
temic HS/AI therapy. It is a humanized monoclonal IgG
antibody of full length selectively inhibiting both IL-17A
and IL-17F. The inhibition of both cytokines might produce
an additional effectiveness in HS/AL'’? The results of the
phase lll studies, which led to the approval of bimekizumab
for the treatmnt of HS/AIl, have not been published yet.

Dosage regimen and duration of therapy

320 mg s.c. every 2 or 4 weeks for 48 weeks.

Bimekizumab is administered as subcutaneous
injection.
Strength  Agreement
* Systemic s.c. therapy of moderateto Consensus

severe HS/Al with bimekizumab
should be recommended.

Brodalumab

Brodalumab is a human, monoclonal antibody against the
IL-17 receptor not approved for the therapy of HS/AL.
Dosage regimen and duration of therapy
210 mg s.c. every 2 weeks or weekly.'”"'7? In partici-
pants with draining tunnels, administration every 2 weeks
resulted in rapid reduction of acute symptoms with slow
recurrence of tunnel drainage and pain.

Strength  Agreement

* Systemic s.c. therapy of moderateto < Consensus

severe HS/Al with brodalumab may
be considered.

Ixekizumab

Ixekizumab is a humanized monoclonal antibody against
the cytokine interleukin-17A (IL-17A) not approved for the
therapy of HS/AL.

Dosage regimen and duration of therapy

160 mg s.c. week 0, followed by 80 mg in the weeks 2, 4,
6,8,10,and 12'73

Strength  Agreement

* Systemic s.c. therapy of moderateto < Consensus

severe HS/Al with ixekizumab may
be considered.

IL-1 inhibitors
Anakinra

Anakinra is a recombinant IL-1 receptor antagonist not
approved for the therapy of HS/AL.

Dosage regimen and duration of therapy

100 mg/d s.c. for 12 weeks'’*

Strength  Agreement

* Systemic s.c. therapy of moderateto < Consensus

severe HS/Al with anakinra may be
considered.

IL-12p40/IL-23 inhibitors
Ustekinumab

Ustekinumab is a recombinant, fully human IgG1 antibody
not approved for the therapy of HS/AL It binds with high
specificity and affinity to the common p40 subunit of the
cytokines IL-12 and IL-23.

Dosage regimen and duration of therapy

45 mg/week s.c.'”® (in patients with a BW > 100 kg
90 mg/week s.c.'’®) weeks 0, 4, 16, and 28

Strength  Agreement

* Systemic s.c. therapy of moderateto < Consensus

severe HS/Al with ustekinumab may
be considered.

Therapy with Janus kinase (JAK) inhibitors

JAK inhibitors are oral, low-molecular inhibitors targeting
Janus kinases, an important regulator of proinflammatory
cytokine signaling pathways that play a role in various
immunological diseases.

Upadacitinib

Dosage regimen and duration of therapy
15 mg/d p.o. for 24 weeks (in case of non-response,
30 mg/d from week 4)'”/

Strength  Agreement

* Systemic p.o. therapy of moderateto < Consensus

severe HS/Al with upadacitinib may
be considered.

OTHER THERAPEUTICS

Botulinum toxin'7817°?

Dosage regimen and duration of therapy

Botulinum toxin (50 U/ml) 0.05-0.1 mL intradermally at a
distance of 1-1.5 cm between injection sites in the affected
area and perilesional (maximum total dose 4000 U every
3 months)'8°

Strength  Agreement

* Subcutaneous therapy with BTX may < Consensus

be considered.
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FIGURE 4 HS/Al treatment algorithm. (a)
Therapy of active (inflammatory) HS/AL. (b)
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Active (inflammatory) HS/AI

Therapy of inactive (non-inflammatory) HS/AI
(created with BioRender.com)

Shall be recommended
clindamycin 1% solution/cream
topical

Should be recommended
triamcinolone (intralesional; as
acute intervention)
May be considered
resorcinol peeling
botulinum toxin s.c.

Severe
IHS4 >11

Moderate
IHS4 4-10

Shall be recommended
doxycycline 2x 100 mg/d p.o.
adalimumab (160 mg d0, 80 mg d14) 40 mg/week s.c.
secukinumab 300 mg 1x or 2x/month s.c.
adalimumab 40 mg/week s.c. + antibiotics p.o.
adalimumab s.c. + surgical intervention
ethinylestradiol/cyproterone acetate p.o. (in HS/Al+PCOS)
Should be recommended
clindamycin 3x 600 mg/d i.v. for 5 d (before another systemic antibiosis)
clindamycin 2x 300 mg/d + rifampicin 2x 300 mg/d p.o.
bimekizumab 320 mg/every 2 weeks s.c.
infliximab 5 mg/kg BW (d0, w2, w6, every 8 weeks) i.v.
ethinylestradiol/cyproterone acetate p.o. (cycle-associated HS/Al)
May be considered
clindamycin p.o./ ertapenem I.v./ acitretin p.o./ alitretinoin p.o./ apremilast p.o./
cyclosporin A p.o./ dapsone p.o./ corticosteroids p.o./ metformin p.o.
adalimumab dose intensification
infliximab dose intensification
anakinra s.c./ brodalumab s.c./ ixekinumab s.c./ upadacitinib p.o./ ustekinumab s.c.

incision/drainage of abscesses (in acute situations)

Should be recommended
long-pulsed Nd:YAG LASER

Should be recommended

IPL + RF + clindamycin topical

May be considered
zinc gluconate p.o.

Regular skin care
Adequate pain therapy

(b)

Inactive (non-inflammatory) HS/Al

¢

Hurley grade |

Pain therapy

Pain is a key symptom of HS/Al and has a significant impact
on the quality of life of the patients.''? Successful treatment
of inflammatory HS/AI may alleviate the pain symptoms,
but the symptoms may persist in a substantial minority. Pain
may be associated with depression, an accepted comorbid-
ity of HS/AL'8" 82 Given that the assessment of pain can
be complex,''? referral to a general practitioner or pain
specialist for individual treatment should be considered.

Hurley grade Il Hurley grade IlI

Shall be recommended
Complete excision of the irreversible tissue damage

Should be recommended
excision of individual lesions
“deroofing” of superficial tunnels
CO2 LASER ablation
secondary wound healing
split-thickness skin graft with/without negative pressure therapy

May be considered

primary wound closure/partial closure in certain anatomical regions
reconstruction by flap surgery in certain anatomical regions

Should be recommended
long-pulsed Nd:YAG LASER (for hair removal)

May be considered
other LASER therapy (for hair removal)

Should be recommended

IPL + RF (maintenance therapy)

Regular skin care
Adequate pain therapy

Psychological therapy

The following aspects are recommended to improve the
psychosomatic and psychosocial status of patients with
HS/AI:

* Information about disease cause and course (psychoed-
ucation)

* Addressing subjective perceptions and needs of the
patients
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* Understanding for the multifaceted burden caused by
the disease

* Observing and addressing the signs of mental disorders
like depression, social anxieties, and suicidal tendencies

* Observation of mental changes, also during therapy

* Motivation to a healthier life style, cessation of smoking,
calorie-conscious nutrition, and physical activity

 Offer or mediate support in case of psychosocial prob-
lems

* In case of increased comorbidity of mental disorders,
search for cooperation with specialists for psychotherapy

STAGE-BASED THERAPEUTIC ALGORITHM

Based on consensual recommendations, the expert group
has outlined the following therapeutic algorithm of active
inflammatory HS/Al and inactive, predominantly non-
inflammatory HS/Al for the stage-related therapy of HS/AI
(Figure 4).
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