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Abstract

Hidradenitis suppurativa (HS) is a chronic, recurrent, inflammatory skin condition that manifests as painful, deep-seated,
inflamed nodules and abscesses in the axillary, groin, perianal, perineal, and inframammary regions. The associated pain,
malodour, and disfigurement contribute to its profound negative impact on psychosocial spheres and overall quality of life in
affected individuals. Although the symptoms of HS classically begin in the second or third decade of life, HS affects children
and adolescents as well. Despite this, there are limited pediatric data on treatment, which are largely based on expert opinion,
extrapolation of efficacy data in adults with HS, and safety information from medication use in other pediatric diseases. On
this basis, there exist several pharmacological modalities in the treatment of children and adolescents with HS including
topical therapies, systemic therapies, and biologics. The goals of this review article are to: (1) review the efficacy of differ-
ent pharmacological treatment modalities in children and adolescents with HS, and (2) review the safety and monitoring
considerations of the different treatment options in children and adolescents with HS.

There is a large range of treatment options for pediatric
hidradenitis suppurativa including topical, systemic, and
biologic medications.

The treatment of pediatric patients with hidradenitis
suppurativa is largely based on expert opinion, extrapola-
tion of efficacy data from adult studies, and long-term
pediatric safety data for drugs used in other pediatric
inflammatory conditions.

Involvement of children and adolescent in hidradenitis
suppurativa clinical trials with long-term follow up will
improve knowledge of the true efficacy and safety in this
cohort.
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1 Introduction

Hidradenitis suppurativa (HS), also known as acne inversa
and/or Verneuil’s disease, is a chronic, recurrent, inflam-
matory skin condition [1-4]. HS typically manifests in the
intertriginous areas, such as the axillae, groin, perianal, per-
ineal, and inframammary regions [1, 2]. The typical presen-
tation is the development of painful, deep-seated, inflamed
lesions such as nodules, sinus tracts, scarring, and abscesses
in the second or third decade of life [1-3, 5]. The pathogen-
esis of HS is not fully understood, however, it appears to be
multi-factorial involving follicular occlusion, genetic inherit-
ance, bacterial colonization, and immunologic factors [6, 7].
Although not linked in a causative manner to HS, cigarette
smoking, obesity, and mechanical trauma to the skin may
be environmental risk/trigger factors in HS development [6,
7]. Patients living with HS experience a significant negative
impact on their quality of life, even compared with several
other dermatologic conditions [6]. The severity of HS is
typically classified according to the Hurley clinical staging
system, where Stage I indicates milder disease and Stage
III indicates more widespread and severe disease [2—4, §].
Another factor contributing to overall HS-related morbid-
ity is the association with other comorbid dermatologic and
nondermatologic medical conditions [1, 6, 7, 9]. HS may be
seen in conjunction with disorders of follicular occlusion
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including acne conglobata, dissecting cellulitis of the scalp,
and pilonidal cysts, which make up the follicular occlusion
tetrad [1, 2, 6, 10]. Notably, HS is commonly associated
with severe and refractory acne vulgaris [2, 6]. HS is also
associated with numerous systemic comorbidities including
metabolic and cardiac, endocrine, gastrointestinal, rheuma-
tologic, genetic, malignant, and psychiatric comorbidities
(see Table 1) [4, 9, 11-13]. In a subset of patients, HS may
be a component of an autoinflammatory syndrome, includ-
ing but not limited to pyoderma gangrenosum, acne, and
suppurative hidradenitis (PASH); pyogenic arthritis, pyo-
derma gangrenosum, acne, and suppurative hidradenitis
(PAPASH); and psoriatic arthritis, pyoderma gangrenosum,
acne, suppurative hidradenitis (PsAPASH).

Although HS is more common in adults, a significant
number of patients diagnosed with HS are children and
adolescents [14—17]. Pediatric patients are approximately
twice as likely to report a positive family history of HS [14,
18-20]. Furthermore, those with early onset HS are more
likely to develop lesions of similar severity at more body
sites compared with adults [18, 19]. Compared with adults
with HS, children with HS are more likely to have asso-
ciated psychiatric comorbidity [11, 14]. Pediatric HS pre-
dominantly affects girls compared with boys, however the
exact prevalence is not known [15, 16, 21]. In the pediatric

Table 1 Common HS comorbidities and associated conditions

Category HS Comorbidity

Dermatologic Severe acne vulgaris

Acne conglobata

Dissecting cellulitis of the scalp
Pilonidal cysts

Acanthosis nigricans

Obesity

Metabolic syndrome
Hypertriglyceridemia
Diabetes mellitus
Ischemic stroke
Myocardial infarction

Metabolic and Cardiac

Endocrine Polycystic ovarian syndrome

Thyroid dysfunction
Crohn’s diseases
Ulcerative colitis

Gastrointestinal

Rheumatologic Spondyloarthritis
SLE

Malignancy Lymphoma

Genetic Trisomy 21

Psychiatric Chronic pain

Suicide

Substance use disorder

Decreased quality of life

Increased risk of absenteeism
from work/school

HS Hidradenitis suppurative, SLE Systemic lupus erythematosus
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population, HS is often misdiagnosed or associated with
considerable diagnostic delay [22]. Furthermore, research
regarding the management of pediatric HS is limited, with
very few randomized clinical trials investigating the treat-
ment options in this population. Therefore, the treatment of
pediatric patients with HS is largely based on expert opinion,
extrapolation of efficacy data from adult studies, and long-
term pediatric safety data for drugs used in other pediat-
ric inflammatory conditions. As such, further advocacy is
needed for research specifically in children and adolescents
with HS.

The goals of this review article are to: (1) review the dif-
ferent pharmacological treatment modalities available and
the accompanying evidence for the treatment of children and
adolescents living with HS, and (2) review the pharmaco-
logic treatment considerations and monitoring of children
and adolescents with HS. Although surgical and procedural
interventions are a large component of HS treatment, they
fall outside the scope of this review and are reviewed else-
where [23].

We searched the MEDLINE medical database on 27 Janu-
ary 2023 and included all articles, regardless of date of pub-
lication. The key concepts for our search were “hidradenitis
suppurativa,” “pediatrics,” and “treatment”. In addition, we
manually searched the reference list of other relevant articles
on the treatment of pediatric HS. Titles, abstracts, and full
text articles were screened by one author (N.C.). Inclusion
criteria were the following: studies reporting on the phar-
macologic treatment of children and adolescents (< 18 years
old) with HS, studies published in the English language, and
no restrictions were placed on study design. Sixty articles
were deemed eligible for this narrative review (see Fig. 1).
Where this search yielded no results for the treatment of
pediatric HS, the search was expanded to include adults as
needed. Furthermore, relevant guidelines for the treatment
of adults with HS were reviewed for completeness.

2 General Considerations

For all patients living with HS, initial management
includes nonpharmacological strategies, which based on
the literature, are applicable to both adult and pediatric
patients. The following safe and effective recommenda-
tions are important for all clinicians involved in the man-
agement of patients with HS, regardless of profession or
discipline. Clinicians should educate patients and their
parents about the natural history and course of HS [16,
24]. Goals of therapy should be clearly delineated, includ-
ing to reduce or alleviate pain, minimize inflammation and
scarring, and prevent disease progression [16]. Pediatric
patients should be educated that HS is a chronic inflam-
matory condition that will need ongoing management, and
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that it is not contagious nor due to poor hygiene [16, 24].
This is especially important in children and adolescents as
the psychological impact of the disease may impact their
self-esteem and their social engagement during critical
periods of development [16, 24, 25]. In addition to the
dermatological exam, assessment of the following domains
should be included in the initial consultation and monitor-
ing: pain, itch, odour, functional limitations, and psycho-
logical impact [2, 24].

For all patients with HS, there are evidence-based non-
pharmacological management strategies that have been
shown to improve the severity and extent of disease involve-
ment. In two pediatric cross-sectional studies in patients
with HS, obesity was found to be a relevant factors associ-
ated with the severity and extent of HS involvement [26, 27].
Although directionality or causality could not be assessed in
these studies, this finding is consistent with what is seen in
adults with HS, where obesity is a well-defined risk factor
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and has been successfully targeted as a potential treatment
modality via dietary changes and weight loss strategies [28].
A retrospective chart review of 535 pediatric patients with
HS suggests that there is a need for increased awareness,
education, and counseling on weight management and nutri-
tion, although further studies are needed to determine the
efficacy of these interventions [29]. Furthermore, smoking
has also been associated with HS in both adult and pediatric
patients [13, 26]. Similar to obesity, there is no evidence
that smoking cessation improves the extent and/or severity
of HS; however, in pediatric patients with HS smoking has
been identified as a risk factor for depression [30]. Smok-
ing cessation is an important part of the management of
these patients to prevent comorbid cardiovascular disease
and mood disorders [13, 26, 27, 29, 30]. Similar to other
inflammatory dermatologic conditions, wearing loose-fitting
cotton clothing to reduce friction is recommended. Advice
on wound and skin care management including guidance
regarding draining lesions and wound dressings should be
offered to all patients [2, 3].

Another important aspect of managing pediatric patients
with HS is the assessment and management of the associ-
ated comorbidities of HS. Table 1 outlines the most com-
mon conditions that are associated with HS. Each follow-up
visit should include screening for and assessment of these
comorbidities, most notably obesity and psychiatric condi-
tions [11, 12, 27].

3 Topical Therapies

Topical therapies are the most commonly prescribed medi-
cal treatments for pediatric HS and are first-line in Hurly
Stage I HS, or milder, more localized diseases [3, 4, 15, 16,
31]. Topical therapies are generally considered safer due to
the lessened chance of systemic effects, which is especially
important in the pediatric population. The main topical
therapies include clindamycin, resorcinol, antiseptics, and
topical retinoids (see Table 2).

3.1 Clindamycin

Clindamycin is the most commonly used topical treatment in
the management of pediatric HS [5, 15, 16, 26, 31]. Stemming
from its well-studied use in adults, topical clindamycin has
been the first-line treatment recommendation for Hurley Stage
I and mild Stage IT HS in children and adolescents, despite the
lack of clinical trials in this population [5-7, 16, 32]. Topical
clindamycin is considered to be safe in children as demon-
strated by its long-term safety in the treatment of children with
acne and other cutaneous infections [33-35]. If topical clin-
damycin is to be used as a long-term treatment plan, it should

A\ Adis

be combined with benzoyl peroxide to avoid the promotion of
antibiotic-resistant bacteria.

3.2 Resorcinol

Resorcinol is a topical exfoliant and is the active ingredient of
various over-the-counter acne products. It is also one of the
most commonly used topical options in the treatment of pedi-
atric HS when used in concentrations of 15% [17]. Resorcinol
has not been evaluated in randomized clinical trials; however,
in open-label and cross-sectional observational studies includ-
ing 12 and 32 adults respectively, it was effective and safe in
the treatment of mild-moderate HS [36, 37]. In one pediat-
ric cross-sectional study, it was found that resorcinol had a
response rate of up to 63%, however, this should be interpreted
with caution as 7 of the 27 (26%) using resorcinol reported
not knowing if they responded [17]. Historically, resorcinol
was considered to be dangerous for children due to reports of
poisonings, however with safe handling and with avoiding oral
consumption, these risks can be mitigated [5]. Adverse effects
are generally limited to local desquamation.

3.3 Topical Antiseptics

The recommendations for the use of topical antiseptics, such as
benzoyl peroxide, chlorhexidine, or triclosan, are conflicting.
While there is no evidence demonstrating its effectiveness in
children or adults with HS, its use is generally recommended
by dermatologists and guidelines in the treatment of HS [3-5,
15, 16, 31, 38]. Topical antiseptics’ use in HS is primarily to
reduce the bacterial load in and around any lesions. In addi-
tion, their use may reduce the risk of developing bacterial
resistance to certain antibiotics [39]. Topical antiseptics are
likely to be ineffective as monotherapy but are a reasonable
recommendation as adjuvant therapy in HS of all severities
[4, 14, 16, 31, 38, 40].

3.4 Topical Retinoids

The use of topical retinoids in HS is much less described in the
literature compared with the other topical options. No formal
studies have been conducted in adults or children. Based on
the European HS guidelines in adults, expert opinion suggests
that the use of adapalene may occasionally be beneficial [3].
Based on its use in the treatment of acne, it may have a place
in pediatric HS patients with a heavy comedone burden or
concomitant acne.
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4 Systemic Therapies

Systemic therapies are the mainstay of treatment for mod-
erate to severe HS, or when topical therapy is ineffective
[1, 3, 4]. The armamentarium of systemic therapies for HS
includes systemic antibiotics, corticosteroids, immunomodu-
lators, hormonal therapies, retinoids, metformin (Table 3),
and biologic therapies (Table 4). One of the most important
factors that clinicians and parents consider in the systemic
treatment of pediatric conditions is the safety of the treat-
ment in children. What makes clinical decision-making in
pediatric patients with HS even more challenging is the
lack of specific safety data in this population [14-16, 24,
26, 41]. Clinicians must extrapolate safety data from either
adult studies in the treatment of HS, or pediatric studies in
the treatment of other conditions. Parents of children with
HS may be hesitant to use systemic therapies, as they may
worry about the safety of the medication, so proper educa-
tion about the benefits and risks of the various options is
crucial for parent and patient buy-in.

4.1 Zinc

In a pilot study conducted in 22 adults, zinc gluconate sup-
plementation had a 100% response rate [42]. In a cross-
sectional study in pediatric patients with HS, zinc supple-
mentation was one of the most frequently used treatment
regimens [26]. It should be noted that patients using zinc
supplementation for over 3 months should be counseled on
the risk of hypocupremia, and offered copper supplementa-
tion to prevent secondary copper deficiency, with a recom-
mended ratio of zinc:copper of 9:1 [43].

4.2 Oral Antibiotics
4.2.1 Rifampin + Clindamycin

The combination of rifampin and clindamycin is the most
well-studied antibiotic combination in treating adults with
HS [4]. A systematic review of retrospective and prospective
series demonstrated the response rate ranges from 71 to 93%
[44]. Furthermore, in a prospective pilot study in children
and adolescents with HS, 20 out of 20 (100%) participants
responded to the treatment, and most children had a reduc-
tion in the severity of HS by > 50% [45]. This is one of
the few prospective studies investigating treatment options
specifically in children with HS. In both adults and chil-
dren, the trials investigated a 10-week course of combination
therapy [4, 45, 46]. The combination of rifampin and clinda-
mycin may cause antibiotic-associated diarrhea, Clostridi-
oides difficile-associated diarrhea, or, rarely, hepatotoxicity.
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The combination of rifampin and clindamycin is generally
considered to be a very effective and safe treatment option
in children with HS and should be considered a first-line
oral treatment [5, 14, 16, 17, 45]. It should be noted that
an increasing number of countries are discouraging the use
of rifampin due to the development of multi-drug resistant
tuberculosis (TB), and the use of clindamycin alone has been
studied as an alternative in adults with HS [47-49].

4.2.2 Tetracyclines

The tetracycline antibiotics (tetracycline, doxycycline, and
minocycline) are considered safe and effective and are used
widely in adults for their antibacterial and anti-inflammatory
properties [1, 3, 4, 6, 40]. There are no randomized, placebo-
controlled clinical trials investigating the efficacy and safety
of tetracyclines in adults or children with HS, with data
gleaned largely from case reports and observational studies
[6]. A double-blind head-to-head trial in 46 adults with mild-
to-moderate HS found that there is no significant difference
between topical clindamycin and tetracyclines at 16 weeks
[50]. It is important to note that the patients’ overall evalu-
ation of disease activity in the tetracycline group trended to
be better than the clindamycin group, while the physician’s
overall evaluation of disease activity in the clindamycin
group trended to be better than the tetracycline group [50].
A cross-sectional study reported that 30 out of 55 (56.3%)
adolescents who underwent treatment with a tetracycline
antibiotic responded to treatment [17]. The usual treatment
duration is for at least 12 weeks, or longer as maintenance
when indicated [3, 4, 50]. The most commonly cited tetra-
cycline used in the literature is doxycycline, however this
does not seem to be evidence-based, and alternative tetracy-
clines could be used [16, 51, 52]. Although tetracyclines are
a safe and effective option in adults, their safety in children
has been the subject of debate. Tetracycline antibiotics are
believed to cause dental staining and enamel hypoplasia in
children under the age of 10 years, however, several studies
have failed to show this side effect [53, 54]. Tetracyclines
have been associated with esophagitis, photosensitivity, and
skin hyperpigmentation. A rare adverse effect of tetracycline
antibiotics includes pseudomotor cerebri, and this risk can
be increased with the use of oral retinoids, therefore their
concurrent use is contraindicated. There are numerous case
reports about the use of tetracyclines in children > 10 years
old, however, the safety in children younger than 10 is not
well elucidated [15-17, 20, 31].

4.2.3 Dapsone
Dapsone is another antibiotic option in the treatment of HS

in adults. It is believed that dapsone’s mechanism of action
stems from its inhibition of neutrophil chemotaxis, rather
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than its antimicrobial properties [3, 4, 6]. Based on one ret-
rospective review of 24 adults with HS, the response rate
was 38%, however, none of the participants with severe HS
(Hurley Stage III) responded to dapsone [55]. Furthermore,
another retrospective review of 122 adults found that toler-
ability was a significant barrier to continuing treatment [56].
For this reason, guidelines in adults recommend dapsone
as a second or third-line option, reserved for patients with
mild-to-moderate disease [3, 4]. Treatment is recommended
for at least 3 months, or longer as maintenance therapy if
indicated. Dapsone has been prescribed in pediatric patients
with HS, however, its use is much less described in the lit-
erature [15]. Dapsone is used in children for various derma-
tological and infectious reasons and is considered to be safe
[57-59]. Prior to the initiation of dapsone, clinicians should
perform baseline blood work including glucose-6-phos-
phate dehydrogenase (G6PD) levels, complete blood count
(CBC), and liver function tests (LFTs). While on therapy,
a CBC should be obtained monthly, and patients should be
monitored regularly for signs of jaundice, hemolysis, and
blood dyscrasias. Furthermore, therapy with dapsone may
artificially lower hemoglobin Alc by reducing erythrocyte
survival time through hemolysis, so patients with comorbid
diabetes should be monitored via other markers.

Expert opinion and extrapolation from
adults [91, 92]

Level of evidence in children and

adolescents

Baseline: CBC with differential,
ESR, glucose, pregnancy status,
lipid profile, liver function tests

Ongoing: CBC with differential,
severe skin reactions, pregnancy
status, lipid profile, liver function
tests

Monitoring

4.2.4 Ertapenem

For patients with severe infections secondary to HS, ertap-
enem is an effective antibiotic option. Ertapenem is a broad-
spectrum, intravenous, beta-lactam antibiotic that was very
effective as rescue therapy in a retrospective study performed
in 30 adults with HS [60]. After 6 weeks of treatment, 59%
of HS areas affected by Hurley stage I or II achieved clini-
cal remission, and most patients with Hurley stage III had
major improvement in quality of life [4, 60]. The duration
of therapy with ertapenem ranged from 6-9 weeks [60, 61].
The use of ertapenem is limited due to the requirement of IV
access during the course of treatment. Although ertapenem
is generally quite safe, its use has been rarely associated with
an increased risk of seizures. There are no trials using ertap-
enem in pediatric patients with HS, however, it has been
used safely in children for other severe infections [62—65].

psychiatric adverse effects. Should
only be prescribed by physicians
who are familiar with its safety

dermatologic, rheumatologic, and
profile

Significant safety profile including

Safety

No trials investigating its efficacy

isotretinoin based on adult data.
in this population

Likely to be more effective than

Efficacy

4.2.5 Other Antibiotics

Other classes of antibiotics including fluoroquinolones,
erythromycin, metronidazole, sulfamethoxazole, cephalo-
sporins, and carbapenems have been anecdotally reported
to have benefits in some adults with HS, however, there is a
lack of published evidence [3, 4]. The use of these antibiot-
ics should be guided by the presence of active cutaneous
infection, colonization patterns, and patient preference.

BID twice daily, BUN blood urea nitrogen, CBC complete blood count, COC combined oral contraceptive, G6PD glucose-6-phosphate dehydrogenase, ESR erythrocyte sedimentation rate,

HbA1c hemoglobin Alc, HPA hypothalamic-pituitary-adrenal, HS Hidradenitis suppurative, kg kilogram, mg milligram, mL millilitre, LFT liver function test

Table 3 (continued)
10-50 mg daily

Treatment
Acitretin
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4.3 Immunomodulators
4.3.1 Prednisone

Like in the treatment of most inflammatory conditions, sys-
temic corticosteroids are not recommended in the treatment
of HS for long-term use due to the many possible side effects
[3, 4]. Furthermore, there are important safety considera-
tions regarding the use of systemic steroids in the pediatric
population including potential impact on bone mineral den-
sity, growth velocity, steroid-induced hyperglycemia, weight
gain, and mood disturbances. They can be effective at reduc-
ing inflammation caused by acute flares, however, the effects
of corticosteroids are short-lived and often lead to rebound
inflammation [3—-6]. There is little to no consensus or case
reports of its use in children and adolescents.

4.3.2 Intralesional Corticosteroids

The benefit of intralesional corticosteroids is not well under-
stood. In adults with HS, intralesional injection of triamci-
nolone (10-40 mg/mL X 0.2-2.0 mL) are thought to reduce
erythema, edema, suppuration, and size of lesions with an
onset of 24-72 h [3, 4, 6, 66]. More recently, a randomized
controlled trial of 32 participants investigated the effective-
ness of two concentrations of intralesional triamcinolone
versus normal saline and showed no statistical or clinical
difference [67]. This study design allowed for individual
subjects to have multiple lesions randomized to distinct
treatment arms, so that the total number of lesions was 55,
despite only 32 participants enrolling in the trial [67]. In
addition, others have commented on the dose of intralesional
triamcinolone as another limitation of this study, potentially
explaining the lack of efficacy [68]. Doses in other studies
that have shown success range from 3 to 20 mg per nodule,
whereas this study used 4 mg as their active control group
[67-69]. For these reasons, further research is needed to
establish the efficacy and dosing of intralesional corticos-
teroids. Although intralesional injections have been used
successfully in children, there is no prospective evidence to
support their use in children or adolescents with HS [21]. In
one retrospective review, all nine patients who had received
intralesional corticosteroids had responded to treatment
[31]. There is little systemic absorption with intralesional
injections, and so the risk of systemic side effects is greatly
reduced compared with oral corticosteroids [3]. Intralesional
corticosteroids should not be used in patients with evidence
of local infection.

4.3.3 Cyclosporine

Given its inflammatory nature, other immunosuppres-
sive agents, such as cyclosporine, have been used in the

treatment of HS [1]. In one retrospective case series of 18
adults with HS, 50% of patients reported some benefit while
on cyclosporine, particularly those with recalcitrant cases
of HS [70]. The treatment duration of these patients ranged
from 0.5 to 14 months [70]. Guidelines on HS generally
state that cyclosporine should be considered a third-line
treatment where other therapies have not been effective
due to the lack of compelling and well-designed evidence
to support its use in the treatment of adults with HS [3, 4,
66]. There is no evidence to support its use in children and
adolescents. There are numerous side effects associated
with cyclosporine, including diabetes, gingival overgrowth,
hepatotoxicity, hyperkalemia, hypertension, increased risk
of infections, increased risk of malignancy, nephrotoxicity,
and neurotoxicity.

4.4 Hormonal Therapies

4.4.1 Spironolactone and Anti-Androgenic Combined Oral
Contraceptives (COCs)

Historically, it was proposed that one of the pathophysi-
ological mechanisms that causes follicular occlusion of the
apopilosebaceous gland in HS was mediated by androgenic
hormones [6]. Later studies and systematic reviews showed
that this is partially true, particularly in a subgroup of female
patients, where anti-androgenic therapies can be useful and
helpful [71, 72]. Spironolactone has been shown to also be
effective in combination with other classes such as retinoids
and biologics [73]. Although still a topic of debate among
experts, however, hormonal therapies are still considered
an acceptable option in female patients, particularly if they
have concomitant polycystic ovarian syndrome [3, 4, 40, 71].
Some examples of anti-androgenic combined oral contracep-
tives include those containing cyproterone or drospirenone.
The most recent guidelines in adults suggest that hormonal
therapies can be used as monotherapy in women for mild-to-
moderate HS or in combination with other systemic thera-
pies for more severe disease [3, 4]. The evidence to support
the use of spironolactone or combined oral contraceptives
in children is limited. One cross-sectional analysis reported
that the use of spironolactone in adolescents with HS has
been increasing by 2- to 3-fold from 2014 to 2018 and that
more studies investigating the safety in this population are
needed, particularly the effects of anti-androgens on devel-
opment during puberty [74].

4.4.2 Finasteride
Finasteride is a more well-studied hormonal treatment
option in the treatment of pediatric HS. In adults, several

case reports have documented clinical improvements in
HS with finasteride [75, 76]. Two case series investigating
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the use of finasteride have been published in three and five
children with HS and have both shown it to be a very effec-
tive option as monotherapy early on in the disease or as an
adjunct option if topical or oral antibiotics have not yielded
adequate improvement in both boys and girls [77, 78]. These
patients have received treatment with finasteride ranging
from 1 year to up to 6 years duration [77, 78]. Both of these
case series did not show any safety concerns, however, the
authors recommend judicious use of finasteride due to the
lack of long-term safety data in children [77, 78]. In adults,
finasteride is notably associated with decreased libido in
both men and women, as well as impotence and ejaculatory
disorder in men [79, 80].

4.5 Metformin

Although the mechanism is not well understood, HS is
associated with insulin resistance, even when adjusting for
age, sex, and body mass index [40, 81, 82]. Metformin has
the benefit of not only increasing the effect of insulin and
increasing glucose utilization by muscle and fat cells but
also has an anti-inflammatory effect on several cell types
[40, 71]. As such, several studies have investigated the use
of metformin in the treatment of adults with HS [71]. In one
prospective study, 24 weeks of metformin use was associated
with significant improvement in the severity of HS in 16 of
25 patients (64%), where most of these patients were females
with features of polycystic ovarian syndrome [81]. In adults,
metformin may be an effective treatment as monotherapy in
milder cases, or as an adjunct therapy in more severe cases
that can help with both the HS itself, as well as treating
potential comorbidities. There is no evidence to support the
use of metformin in children or adolescents, however, based
on its use in pediatric type 2 diabetes, metformin appears to
be safe in children [83—-85]. As with most patients, the dose
of metformin should be titrated slowly to limit intolerable
GI side effects, such as diarrhea.

4.6 Retinoids
4.6.1 Isotretinoin

Both the North American and European guidelines for the
management of adults with HS report that the therapeutic
effect of isotretinoin is questionable [3, 4]. Retinoids have
been used historically, likely because the pathogenesis of
HS was presumed to be similar to acne vulgaris, however
retrospective studies fail to show consistent efficacy in the
treatment of HS [3, 38, 66, 86, 87]. One retrospective chart
review in 2017 of 25 adults has shown that isotretinoin may
be effective in patients with mild and moderate disease and
patients who are female, younger, weigh less, and have a
personal history of acne [88]. The response rate was 68%

A\ Adis

and the patients in this study were treated with isotretinoin
for a mean dose and duration of 0.45 mg/kg/day for 6.8
months [88]. There are some case reports of isotretinoin
being used in children with moderate success of HS, with
most of the children also having concomitant acne [77, 89].
Conversely, others have concluded that because isotretinoin
has questionable efficacy in adults, it should not be trialled
in children [21, 90]. Isotretinoin has a notable list of side
effects that should be discussed with patients including, but
not limited to, dry lips and skin, decreased bone mineral
density, increased liver enzymes, hypertriglyceridemia, pan-
creatitis, myalgia, arthralgia, eye irritation, and psychiatric
effects. Generally, the safety profile of isotretinoin makes
it a less desirable therapy, and it should only be prescribed
by physicians who are familiar with its side effects and can
implement a monitoring plan accordingly. Isotretinoin may
be recommended as a third- or fourth-line option for the
treatment of HS in children or can be used in the treatment
of concomitant acne.

4.6.2 Acitretin

Acitretin appears to be superior to isotretinoin in the treat-
ment of adults with HS, however robust head-to-head trials
are lacking [3, 4]. In one retrospective study in 12 patients,
and in one prospective study in 17 patients, acitretin was
shown to be an effective option for HS with response rates
ranging from 90 to 100% in those who completed the study
[91, 92]. It is important to note that in the prospective trial,
only nine patients finished the whole 9 months of the acitre-
tin monotherapy trial [92]. The safety profile is similar to
isotretinoin and is a significant consideration when choosing
therapy. Similar to isotretinoin, there are few case reports
showing its efficacy [93]. Although it may be a more suitable
option compared with isotretinoin in the treatment of chil-
dren with HS based on its efficacy, its significant safety pro-
file places it as a second or third-line option, again favoured
in those with concomitant acne. Fertile pediatric patients
of child-bearing potential on acitretin should be counseled
about the teratogenic risk during treatment and for at least 3
years after taking acitretin owing to the risk of esterification
and deposition of acitretin in adipose tissue [94-96].

5 Biologic Therapies

Historically, clinicians had limited success with the phar-
macologic armamentarium in the treatment of patients with
severe HS. With the development of biologic therapies,
mainly monoclonal antibodies targeting various inflam-
matory cytokines, there was hope that immunomodulation
would be a more specific treatment for these patients [3,
4, 97]. Biologics have had success in many dermatologic
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conditions such as psoriasis and eczema, however, due to
the cost and more intensive monitoring, they are typically
reserved for more severe disease. With more studies being
carried out in the pediatric population, clinicians have been
eager to learn about the role of biologics in the treatment of
pediatric HS. It should be noted that most biologic therapies
are administered subcutaneously, which may be a barrier
to adherence for some children [98]. Caregiver buy-in and
an individualized approach may be necessary to administer
these medications in needle phobic children [99]. Prior to the
initiation of biologic immunomodulators, it is recommended
to obtain baseline parameters including CBC with differen-
tial, complete metabolic panel, tuberculosis screening, hepa-
titis B and C screening, HIV screening, and signs/symptoms
of infection or malignancy. Due to their activity as immu-
nomodulators, these biologic therapies have been associated
with increased susceptibility to infections, reactivation of
hepatitis B, and development of active tuberculosis. So far,
there are three main classes of biologic treatments used in
the treatment of pediatric HS: TNF-alpha inhibitors, IL-17
inhibitors, and IL-12/23 inhibitors (see Table 4); however,
with the development of more biologic therapies, the options
are likely to grow in the future.

5.1 TNF-Alpha Inhibitors

TNF-alpha inhibitors have been successful in the treatment
of many inflammatory conditions ranging from rheumatoid
arthritis to inflammatory bowel disease, and psoriasis. More
recently, they have been investigated and used in the treat-
ment of HS. Adalimumab is the only biologic approved in
the USA and Canada for the treatment of adults with HS,
and adolescents aged 12—-17 with HS. The indication for
the treatment of adult HS is following the PIONEER-1 and
PIONEER-2 randomized, placebo-controlled trials [100].
These trials, published in 2016, concluded that adalimumab
resulted in significantly higher clinical response rates at 12
weeks compared with placebo, with similar rates of seri-
ous adverse events [100]. Further studies of pooled results
showed that those who had at least partial response at 12
weeks were likely to continue to find benefits with weekly
dosing during the subsequent 24 weeks [101]. It is impor-
tant to note that these studies only included adults with HS;
the approval for the indication of adalimumab for the treat-
ment of pediatric HS stemmed solely from pharmacokinetic/
pharmacodynamic modelling and simulation as there are no
clinical trials with adalimumab in adolescent HS [102, 103].
Despite the lack of randomized controlled trials, there are
numerous case reports of successful treatment of pediatric
HS with adalimumab [90, 104, 105]. In several reports,
adalimumab was the most commonly used biologic therapy
followed by infliximab, another TNF-alpha inhibitor [97,
105]. Infliximab is not approved for the treatment of HS;

however, smaller placebo-controlled studies and case series
demonstrate that it may also be another effective option [3,
4, 104, 106]. Although TNF-alpha inhibitors are considered
safe, their use has been associated with new-onset or worsen-
ing heart failure and malignancy [102]. Of all the biologics,
clinicians may be most comfortable prescribing TNF-alpha
inhibitors due to their long-term safety data for use in pedi-
atric patients with other conditions [107].

5.2 IL-17 Inhibitors

Like TNF-alpha inhibitors, IL-17 inhibitors are monoclonal
antibodies that have been used to successfully treat rheu-
matologic and dermatologic conditions in both adults and
children. Although not currently approved in Canada or the
USA for the treatment of HS, the SUNSHINE and SUN-
RISE randomized, placebo-controlled trials have recently
demonstrated that secukinumab was clinically effective at
rapidly improving signs and symptoms of HS with sustained
response up to 52 weeks of treatment [108]. Although these
patients were adults over the age of 18, this trial is impor-
tant for the treatment of pediatric HS as it validates the role
of IL-17A in the pathogenesis of the disease, and it is the
first step towards expanding the indication to the pediatric
population and it potentially paves the way for other IL-17
inhibitors to investigate their role in the treatment of HS. In
addition, another phase 2 trial in adults has demonstrated
that bimekizumab, an IL-17A and IL-17F inhibitor, was
effective and safe in the treatment of moderate to severe HS
at 12 weeks of treatment, further bolstering the future of
IL-17 inhibitors as a treatment option for HS patients [109].
Further phase 3 trials with various IL-17 inhibitors are
ongoing. Prior to these trials, there have been several small
open-label trials and case reports demonstrating successful
treatment of adults with HS with IL-17 inhibitors including
secukinumab, ixekizumab, and brodalumab [110-113]. It
should be noted that IL-17 inhibitors have been shown to
exacerbate or increase the risk of developing inflammatory
bowel disease, therefore patients with HS who have con-
comitant inflammatory bowel disease should not use IL-17
inhibitors [114].

5.3 IL-12/23 Inhibitors

IL-23 inhibitors and IL-12/23 inhibitors are monoclonal
antibodies targeting cytokines involved in inflammatory
conditions with agents approved for adult and pediatric
dermatologic conditions in Canada and the USA. Usteki-
numab is an IL-12/23 inhibitor that is approved for adult and
pediatric psoriasis and psoriatic arthritis and has been used
in the treatment of HS in adults. In various trials of adults
with HS treated with ustekinumab, the majority of patients
had clinical improvements in the modified Sartorius score,
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Hidradenitis Suppurativa Clinical Response score (HiSCR),
Dermatology Life Quality Index (DLQI), and Visual Ana-
logue Scale (VAS) of pain with 16 weeks of treatment [112,
115, 116]. Two case studies report on the use of ustekinumab
in two pediatric patients; however, there are no trials for-
mally investigating its use.[117, 118]

IL-23 inhibitors use in the treatment of HS is not as prom-
ising as there are more conflicting results as more well-con-
ducted trials are being published. Several case reports and an
open-label phase II study have shown that guselkumab may
be an effective option for adults with moderate-to-severe
HS, with up to 65% of patients achieving HiSCR [119,
120]. However, a more recent phase 2 trial conducted in
243 adults failed to demonstrate risankizumab’s efficacy in
the treatment of moderate-to-severe HS [121]. This further
confounds the utility of IL-23 inhibitors in the treatment
landscape of HS.

5.4 Other Biologics

Several other biologics from various classes have been used
for the treatment of pediatric HS, including etanercept, goli-
mumab, and anakinra [97, 105]. There are too few data in
adults, and especially in children to make any conclusive
statements about their use in the treatment in children and
adolescents with HS.

6 Conclusion

This review outlines the available evidence for the phar-
macologic treatment of pediatric patients with HS. As an
overview, the armamentarium of treatments includes topi-
cal treatments, systemic medications, and biologic therapies.
Each of these treatments has a role to play depending on
patient comorbidities, patient preferences, and disease sever-
ity. The available evidence in the pediatric population is sig-
nificantly limited compared with adults, which can make
decisions around treatment more challenging. The current
practice of extrapolation of efficacy results from adult data
and extrapolation of safety data from the treatment of other
pediatric conditions is not ideal; further advocacy work is
necessary to further explore the efficacy, safety, and moni-
toring of these treatments specifically in the treatment of
pediatric HS.

Funding Not applicable.

Declarations

Funding Not applicable.

Conflicts of Interest N.C. previously worked for Eli Lilly as Medical
Information Associate for dermatology and rheumatology and has

A\ Adis

no other conflicts to declare. C.S. has received honoraria from Ab-
bVie, LEO, Pfizer, Miravo, Novartis, UCB, Sanofi/Regeneron, none
of which are directly related to this manuscript. R.L. has received
honoraria from Sanofi, AbbVie and L’Oreal and has been a consultant
for Sanofi, L’Oreal, Alexion and Celltrion, none of which are directly
related to this manuscript. I.L.C. has been an Investigator/or received
research support from AbbVie, Eli Lilly, Arcutis, SKIN Canada, La
Roche Posse, Sanofi Genzyme, Regeneron; has been a Consultant/Ad-
visor for Sanofi Genzyme, Abeona, Avicanna, Novartis, Eli Lilly; has
participated in Speaker bureau for Sanofi Genzyme, AbbVie, Eli Lilly;
none of these are directly related to this manuscript.

Ethics Approval Not applicable.

Patient Consent to Participate/Publish Not applicable.
Availability of Data and Material Not applicable.

Code Availability Not applicable.

Author Contributions NC conducted the search and synthesized the
results. NC, CS, RL, and ILC wrote and edited the manuscript. All
authors read and approved the final manuscript.

References

1. Jemec GBE. Hidradenitis suppurativa. N Engl J Med.
2012;366:158-64. https://doi.org/10.1056/NEJMcp1014163.

2. Ingram J. Hidradenitis suppurativa: Pathogenesis, clinical fea-
tures, and diagnosis - UpToDate. UpToDate 2022. https://www-
uptodate-com.myaccess.library.utoronto.ca/contents/hidradenit
is-suppurativa-pathogenesis-clinical-features-and-diagnosis?
search=hidradenitis&source=search_result&selectedTitle=
2~82&usage_type=default&display_rank=2. Accessed 10
March 2023.

3. Zouboulis Cc, Desai N, Emtestam L, Hunger Re, Ioannides D,
Juhész I, et al. European S1 guideline for the treatment of hidrad-
enitis suppurativa/acne inversa. ] Eur Acad Dermatol Venereol.
2015;29:619-44. https://doi.org/10.1111/jdv.12966.

4. Alikhan A, Sayed C, Alavi A, Alhusayen R, Brassard A, Burkhart
C, et al. North American clinical management guidelines for
hidradenitis suppurativa: a publication from the United States
and Canadian Hidradenitis Suppurativa Foundations: Part II:
topical, intralesional, and systemic medical management. J Am
Acad Dermatol. 2019;81:91-101. https://doi.org/10.1016/].jaad.
2019.02.068.

5. Mikkelsen PR, Jemec GBE. Hidradenitis suppurativa in children
and sdolescents: a review of treatment options. Pediatr Drugs.
2014;16:483-9. https://doi.org/10.1007/s40272-014-0091-3.

6. Alikhan A, Lynch PJ, Eisen DB. Hidradenitis suppurativa: a
comprehensive review. ] Am Acad Dermatol. 2009;60:539-61.
https://doi.org/10.1016/j.jaad.2008.11.911.

7. Napolitano M, Megna M, Timoshchuk EA, Patruno C, Balato
N, Fabbrocini G, et al. Hidradenitis suppurativa: from pathogen-
esis to diagnosis and treatment. Clin Cosmet Investig Dermatol.
2017;10:105-15. https://doi.org/10.2147/CCID.S111019.

8. Wieczorek M, Walecka I. Hidradenitis suppurative—known and
unknown disease. Reumatologia. 2018;56:337-9. https://doi.org/
10.5114/reum.2018.80709.

9. Cartron A, Driscoll MS. Comorbidities of hidradenitis sup-
purativa: a review of the literature. Int J] Womens Dermatol.
2019;5:330—4. https://doi.org/10.1016/j.ijwd.2019.06.026.


https://doi.org/10.1056/NEJMcp1014163
https://www-uptodate-com.myaccess.library.utoronto.ca/contents/hidradenitis-suppurativa-pathogenesis-clinical-features-and-diagnosis?search=hidradenitis&source=search_result&selectedTitle=2~82&usage_type=default&display_rank=2
https://www-uptodate-com.myaccess.library.utoronto.ca/contents/hidradenitis-suppurativa-pathogenesis-clinical-features-and-diagnosis?search=hidradenitis&source=search_result&selectedTitle=2~82&usage_type=default&display_rank=2
https://www-uptodate-com.myaccess.library.utoronto.ca/contents/hidradenitis-suppurativa-pathogenesis-clinical-features-and-diagnosis?search=hidradenitis&source=search_result&selectedTitle=2~82&usage_type=default&display_rank=2
https://www-uptodate-com.myaccess.library.utoronto.ca/contents/hidradenitis-suppurativa-pathogenesis-clinical-features-and-diagnosis?search=hidradenitis&source=search_result&selectedTitle=2~82&usage_type=default&display_rank=2
https://www-uptodate-com.myaccess.library.utoronto.ca/contents/hidradenitis-suppurativa-pathogenesis-clinical-features-and-diagnosis?search=hidradenitis&source=search_result&selectedTitle=2~82&usage_type=default&display_rank=2
https://doi.org/10.1111/jdv.12966
https://doi.org/10.1016/j.jaad.2019.02.068
https://doi.org/10.1016/j.jaad.2019.02.068
https://doi.org/10.1007/s40272-014-0091-3
https://doi.org/10.1016/j.jaad.2008.11.911
https://doi.org/10.2147/CCID.S111019
https://doi.org/10.5114/reum.2018.80709
https://doi.org/10.5114/reum.2018.80709
https://doi.org/10.1016/j.ijwd.2019.06.026

Hidradenitis Suppurativa in Children and Adolescents

673

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Chicarilli ZN. Follicular occlusion triad: hidradenitis suppura-
tiva, acne conglobata, and dissecting cellulitis of the scalp. Ann
Plast Surg. 1987;18:230-7. https://doi.org/10.1097/00000637-
198703000-00009.

Tiri H, Jokelainen J, Timonen M, Tasanen K, Huilaja L. Somatic
and psychiatric comorbidities of hidradenitis suppurativa in
children and adolescents. ] Am Acad Dermatol. 2018;79:514-9.
https://doi.org/10.1016/j.jaad.2018.02.067.

Seivright J, Collier E, Grogan T, Hogeling M, Shi VY, Hsiao
JL. Physical and psychosocial comorbidities of pediatric hidrad-
enitis suppurativa: a retrospective analysis. Pediatr Dermatol.
2021;38:1132-6. https://doi.org/10.1111/pde.14765.

Egeberg A, Gislason GH, Hansen PR. Risk of major adverse
cardiovascular events and all-cause mortality in patients with
hidradenitis suppurativa. JAMA Dermatol. 2016;152:429-34.
https://doi.org/10.1001/jamadermatol.2015.6264.

Choi E, Ooi XT, Chandran NS. Hidradenitis suppurativa in pedi-
atric patients. J] Am Acad Dermatol. 2022;86:140-7. https://doi.
org/10.1016/j.jaad.2020.08.045.

Liy-Wong C, Kim M, Kirkorian AY, Eichenfield LF, Diaz LZ,
Horev A, et al. Hidradenitis suppurativa in the pediatric popula-
tion. JAMA Dermatol. 2021;157:1-7. https://doi.org/10.1001/
jamadermatol.2020.5435.

Liy-Wong C, Pope E, Lara-Corrales 1. Hidradenitis suppurativa in
the pediatric population. ] Am Acad Dermatol. 2015;73:S36-41.
https://doi.org/10.1016/j.jaad.2015.07.051.

Riis PT, Saunte DM, Sigsgaard V, Villani AP, Guillem P, Pas-
cual JC, et al. Clinical characteristics of pediatric hidradenitis
suppurativa: a cross-sectional multicenter study of 140 patients.
Arch Dermatol Res. 2020;312:715-24. https://doi.org/10.1007/
$00403-020-02053-6.

Dessinioti C, Tzanetakou V, Zisimou C, Kontochristopoulos
G, Antoniou C. A retrospective study of the characteristics of
patients with early-onset compared to adult-onset hidradenitis
suppurativa. Int J Dermatol. 2018;57:687-91. https://doi.org/10.
1111/ijd.13985.

Deckers IE, van der Zee HH, Boer J, Prens EP. Correlation of
early-onset hidradenitis suppurativa with stronger genetic suscep-
tibility and more widespread involvement. ] Am Acad Dermatol.
2015;72:485-8. https://doi.org/10.1016/j.jaad.2014.11.017.
Bettoli V, Ricci M, Zauli S, Virgili A. Hidradenitis suppurativa—
acne inversa: a relevant dermatosis in paediatric patients. Br J
Dermatol. 2015;173:1328-30. https://doi.org/10.1111/bjd.13951.
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;33:28-31. https://doi.org/10.1111/jdv.15827.
Kittler NW, Williams JC, Kudlinski MV, Lester J, Hills N, Abua-
bara K, et al. Evaluation of hidradenitis suppurativa diagnostic
criteria in pediatric patients. JAMA Dermatol. 2022;158:1404-8.
https://doi.org/10.1001/jamadermatol.2022.4564.

Masson R, Parvathala N, Ma E, Shih T, Atluri S, Sayed CJ, et al.
Efficacy of procedural treatments for pediatric hidradenitis sup-
purativa: a systematic review. Pediatr Dermatol. 2023. https://
doi.org/10.1111/pde.15331.

Collier E, Shi VY, Hsiao JL. Management of adolescents with
hidradenitis suppurativa. J] Dermatol Treat. 2021;32:1035-8.
https://doi.org/10.1080/09546634.2020.1716933.

De Vere Hunt 1J, Howard E, McPherson T. The impact of chronic
skin disease in adolescence and the need for specialist adoles-
cent services. Clin Exp Dermatol. 2020;45:5-9. https://doi.org/
10.1111/ced.14021.

Garcovich S, Fania L, Caposiena D, Giovanardi G, Chiricozzi A,
De Simone C, et al. Pediatric hidradenitis suppurativa: a cross-
sectional study on clinical features and treatment approaches. J

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Cutan Med Surg. 2022;26:127-34. https://doi.org/10.1177/12034
754211039993.

Balgobind A, Finelt N, Strunk A, Garg A. Association between
obesity and hidradenitis suppurativa among children and ado-
lescents: a population-based analysis in the United States. J Am
Acad Dermatol. 2020;82:502—4. https://doi.org/10.1016/j.jaad.
2019.08.034.

Sivanand A, Gulliver WP, Josan CK, Alhusayen R, Fleming PJ.
Weight loss and dietary interventions for hidradenitis suppura-
tiva: a systematic review. J Cutan Med Surg. 2020;24:64-72.
https://doi.org/10.1177/1203475419874412.

Reichert B, Fernandez Faith E, Harfmann K. Weight counseling
in pediatric hidradenitis suppurativa patients. Pediatr Dermatol.
2020;37:480-3. https://doi.org/10.1111/pde.14131.

Wright S, Strunk A, Garg A. New-onset depression among chil-
dren, adolescents, and adults with hidradenitis suppurativa. ] Am
Acad Dermatol. 2020;83:1360-6. https://doi.org/10.1016/].jaad.
2020.05.090.

Seivright J, Collier E, Grogan T, Shih T, Hogeling M, Shi VY,
et al. Pediatric hidradenitis suppurativa: epidemiology, disease
presentation, and treatments. J Dermatol Treat. 2022;33:2391-3.
https://doi.org/10.1080/09546634.2021.1937484.

Clemmensen OJ. Topical treatment of hidradenitis suppurativa
with clindamycin. Int J Dermatol. 1983;22:325-8. https://doi.
org/10.1111/j.1365-4362.1983.tb02150.x.

Eichenfield LF, Stein Gold L, Kircik LH, Werschler WP, Beer
K, Draelos ZD, et al. Triple-combination clindamycin phosphate
1.2%/benzoyl peroxide 3.1%/adapalene 0.15% gel for moderate-
to-severe acne in children and adolescents: randomized phase 2
study. Pediatr Dermatol. 2023;40:452-9. https://doi.org/10.1111/
pde.15283.

Eichenfield LF, Krakowski AC. Moderate to severe acne in ado-
lescents with skin of color: benefits of a fixed combination clin-
damycin phosphate 1.2% and benzoyl peroxide 2.5% aqueous gel.
J Drugs Dermatol. 2012;11:818-24.

Eichenfield LF, Krakowski AC, Piggott C, Del Rosso J, Bald-
win H, Friedlander SF, et al. Evidence-based recommendations
for the diagnosis and treatment of pediatric acne. Pediatrics.
2013;131:S163-86. https://doi.org/10.1542/peds.2013-0490B.
Boer J, Jemec GBE. Resorcinol peels as a possible self-treatment
of painful nodules in hidradenitis suppurativa. Clin Exp Derma-
tol. 2010;35:36-40. https://doi.org/10.1111/§.1365-2230.2009.
03377 x.

Pascual JC, Encabo B, de Apodaca RFR, Romero D, Selva J,
Jemec GB. Topical 15% resorcinol for hidradenitis suppura-
tiva: an uncontrolled prospective trial with clinical and ultra-
sonographic follow-up. J Am Acad Dermatol. 2017;77:1175-8.
https://doi.org/10.1016/j.jaad.2017.07.008.

Orenstein LAV, Nguyen TV, Damiani G, Sayed C, Jemec GBE,
Hamzavi I. Medical and surgical management of hidradenitis
suppurativa: a review of international treatment guidelines and
implementation in general dermatology practice. Dermatology.
2020;236:393-412. https://doi.org/10.1159/000507323.
Leiphart P, Ma H, Naik HB, Kirby JS. The effect of antimicro-
bial washes on antibacterial resistance in hidradenitis suppurativa
lesions. J Am Acad Dermatol. 2019;80:821-2. https://doi.org/10.
1016/j.jaad.2018.10.063.

Frew JW, Hawkes JE, Krueger JG. Topical, systemic and bio-
logic therapies in hidradenitis suppurativa: pathogenic insights
by examining therapeutic mechanisms. Ther Adv Chronic Dis.
2019;10:2040622319830646. https://doi.org/10.1177/20406
22319830646.

Rundle CW, Price KN, Hogeling M, Hsiao JL, Shi VY. Recent
advances in hidradenitis suppurativa in pediatrics. Dermatol
Online J. 2020. https://doi.org/10.5070/D32612051346.

A\ Adis


https://doi.org/10.1097/00000637-198703000-00009
https://doi.org/10.1097/00000637-198703000-00009
https://doi.org/10.1016/j.jaad.2018.02.067
https://doi.org/10.1111/pde.14765
https://doi.org/10.1001/jamadermatol.2015.6264
https://doi.org/10.1016/j.jaad.2020.08.045
https://doi.org/10.1016/j.jaad.2020.08.045
https://doi.org/10.1001/jamadermatol.2020.5435
https://doi.org/10.1001/jamadermatol.2020.5435
https://doi.org/10.1016/j.jaad.2015.07.051
https://doi.org/10.1007/s00403-020-02053-6
https://doi.org/10.1007/s00403-020-02053-6
https://doi.org/10.1111/ijd.13985
https://doi.org/10.1111/ijd.13985
https://doi.org/10.1016/j.jaad.2014.11.017
https://doi.org/10.1111/bjd.13951
https://doi.org/10.1111/jdv.15827
https://doi.org/10.1001/jamadermatol.2022.4564
https://doi.org/10.1111/pde.15331
https://doi.org/10.1111/pde.15331
https://doi.org/10.1080/09546634.2020.1716933
https://doi.org/10.1111/ced.14021
https://doi.org/10.1111/ced.14021
https://doi.org/10.1177/12034754211039993
https://doi.org/10.1177/12034754211039993
https://doi.org/10.1016/j.jaad.2019.08.034
https://doi.org/10.1016/j.jaad.2019.08.034
https://doi.org/10.1177/1203475419874412
https://doi.org/10.1111/pde.14131
https://doi.org/10.1016/j.jaad.2020.05.090
https://doi.org/10.1016/j.jaad.2020.05.090
https://doi.org/10.1080/09546634.2021.1937484
https://doi.org/10.1111/j.1365-4362.1983.tb02150.x
https://doi.org/10.1111/j.1365-4362.1983.tb02150.x
https://doi.org/10.1111/pde.15283
https://doi.org/10.1111/pde.15283
https://doi.org/10.1542/peds.2013-0490B
https://doi.org/10.1111/j.1365-2230.2009.03377.x
https://doi.org/10.1111/j.1365-2230.2009.03377.x
https://doi.org/10.1016/j.jaad.2017.07.008
https://doi.org/10.1159/000507323
https://doi.org/10.1016/j.jaad.2018.10.063
https://doi.org/10.1016/j.jaad.2018.10.063
https://doi.org/10.1177/2040622319830646
https://doi.org/10.1177/2040622319830646
https://doi.org/10.5070/D32612051346

674

N. Chiang et al.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Brocard A, Knol A-C, Khammari A, Dréno B. Hidradenitis
suppurativa and zinc: a new therapeutic approach. Dermatol-
ogy. 2007;214:325-7. https://doi.org/10.1159/000100883.
Duncan A, Yacoubian C, Watson N, Morrison I. The risk of
copper deficiency in patients prescribed zinc supplements.
J Clin Pathol. 2015;68:723-5. https://doi.org/10.1136/jclin
path-2014-202837.

Bettoli V, Zauli S, Virgili A. Oral clindamycin and rifampicin
in the treatment of hidradenitis suppurativa-acne inversa: can
some factors influence the response to the treatment? G Ital
Dermatol E Venereol Organo Uff Soc Ital Dermatol E Sifilogr.
2016;151:216-8.

Bettoli V, Toni G, Odorici G, Forconi R, Corazza M. Oral
clindamycin and rifampicin in the treatment of hidradenitis
suppurativa—acne inversa in patients of paediatric age: a pilot
prospective study. Br J Dermatol. 2021;185:216-7. https://doi.
org/10.1111/bjd.19867.

Bettoli V, Zauli S, Borghi A, Toni G, Minghetti S, Ricci M,
et al. Oral clindamycin and rifampicin in the treatment of
hidradenitis suppurativa-acne inversa: a prospective study on
23 patients. ] Eur Acad Dermatol Venereol. 2014;28:125-6.
https://doi.org/10.1111/jdv.12127.

Seddon JA, Johnson S, Palmer M, van der Zalm MM, Lopez-
Varela E, Hughes J, et al. Multidrug-resistant tuberculosis in
children and adolescents: current strategies for prevention and
treatment. Expert Rev Respir Med. 2021;15:221-37. https://
doi.org/10.1080/17476348.2021.1828069.

Xi Y, Zhang W, Qiao R-J, Tang J. Risk factors for multidrug-
resistant tuberculosis: a worldwide systematic review and
meta-analysis. PLoS ONE. 2022;17: e0270003. https://doi.
org/10.1371/journal.pone.0270003.

Caposiena Caro RD, Cannizzaro MV, Botti E, Di Raimondo
C, Di Matteo E, Gaziano R, et al. Clindamycin versus clinda-
mycin plus rifampicin in hidradenitis suppurativa treatment:
clinical and ultrasound observations. ] Am Acad Dermatol.
2019;80:1314-21. https://doi.org/10.1016/j.jaad.2018.11.035.
Jemec GB, Wendelboe P. Topical clindamycin versus systemic
tetracycline in the treatment of hidradenitis suppurativa. J
Am Acad Dermatol. 1998;39:971-4. https://doi.org/10.1016/
s0190-9622(98)70272-5.

Patel K, Leszczynska M, Pefia-Robichaux V, Diaz LZ. Caring
for pediatric hidradenitis suppurativa patients in the emergency
department. Pediatr Emerg Care. 2021;37:312. https://doi.org/
10.1097/PEC.00000000000024438.

Lambert RA, Stein SL. Pediatric hidradenitis suppurativa:
describing care patterns in the emergency department. Pediatr
Dermatol. 2023;40:434-9. https://doi.org/10.1111/pde.15231.
Todd SR, Dahlgren FS, Traeger MS, Beltran-Aguilar ED,
Marianos DW, Hamilton C, et al. No visible dental staining in
children treated with doxycycline for suspected rocky moun-
tain spotted fever. J Pediatr. 2015;166:1246-51. https://doi.org/
10.1016/j.jpeds.2015.02.015.

Volovitz B, Shkap R, Amir J, Calderon S, Varsano I, Nussino-
vitch M. Absence of tooth staining with doxycycline treatment
in young children. Clin Pediatr (Phila). 2007;46:121-6. https://
doi.org/10.1177/0009922806290026.

Yazdanyar S, Boer J, Ingvarsson G, Szepietowski JC, Jemec
GBE. Dapsone therapy for hidradenitis suppurativa: a series
of 24 patients. Dermatol Basel Switz. 2011;222:342-6. https://
doi.org/10.1159/000329023.

Steyn M, Ayis S, O’Connor J, Lakhan MK, Ferguson F, Shah
A, et al. Dapsone therapy for hidradenitis suppurativa: a retro-
spective review of characteristics and treatment outcomes in
a cohort of 122 patients in a tertiary dermatology setting. BrJ
Dermatol. 2022. https://doi.org/10.1093/bjd/ljac120.

A\ Adis

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Stavola JJ, Noel GJ. Efficacy and safety of dapsone prophylaxis
against Pneumocystis carinii pneumonia in human immunodefi-
ciency virus-infected children. Pediatr Infect Dis J. 1993;12:644—
7. https://doi.org/10.1097/00006454-199308000-00004.
Meeker ND, Goldsby R, Terrill KR, Delaney KS, Slayton WB.
Dapsone therapy for children with immune thrombocytopenic
purpura. J Pediatr Hematol Oncol. 2003;25:173.

Kliegman R, Stanton B, St. Geme J, Schor N. Nelson textbook
of pediatrics Elsevier eBook on VitalSource. 20th ed. Berlin:
Elsevier; 2015.

Join-Lambert O, Coignard-Biehler H, Jais J-P, Delage M, Guet-
Revillet H, Poirée S, et al. Efficacy of ertapenem in severe
hidradenitis suppurativa: a pilot study in a cohort of 30 consecu-
tive patients. J Antimicrob Chemother. 2016;71:513-20. https://
doi.org/10.1093/jac/dkv361.

Nicholson C, Ford H, Williams M. The use of intravenous ertap-
enem in the management of severe hidradenitis suppurativa. J
Am Acad Dermatol. 2016;74:AB9. https://doi.org/10.1016/j.
jaad.2016.02.036.

Arguedas A, Cespedes J, Botet FA, Blumer J, Yogev R, Gesser R,
et al. Safety and tolerability of ertapenem versus ceftriaxone in a
double-blind study performed in children with complicated uri-
nary tract infection, community-acquired pneumonia or skin and
soft-tissue infection. Int J Antimicrob Agents. 2009;33:163-7.
https://doi.org/10.1016/j.ijantimicag.2008.08.005.

Karaaslan A, Kadayifci EK, Atici S, Akkoc G, Yakut N, Ocal
Demir S, et al. The clinical efficacy and safety of ertapenem for
the treatment of complicated urinary tract infections caused by
esbl-producing bacteria in children. Int J Nephrol. 2015. https://
doi.org/10.1155/2015/595840.

Zhao R, Long X, Wang J, Zhu J, Liu C, Shang T, et al. Effective-
ness of ertapenem for treatment of infections in children: an evi-
dence mapping and meta-analysis. Front Pediatr 2022;10:982179.
Abdel-Rahman SM, Kearns GL, Topelberg S, Jacobs RF, Mis-
try GC, Majumdar A, et al. Pharmacokinetics and tolerability
of single-dose intravenous ertapenem in infants, children and
adolescents. Pediatr Infect Dis J. 2010;29:1072-6. https://doi.
org/10.1097/INF.0b013e3181e82608.

Magalhaes RF, Rivitti-Machado MC, Duarte GV, Souto R, Nunes
DH, Chaves M, et al. Consensus on the treatment of hidradenitis
suppurative—DBrazilian Society of Dermatology. An Bras Derma-
tol. 2019;94:7-19. https://doi.org/10.1590/abd 1806-4841.20198
607.

Fajgenbaum K, Crouse L, Dong L, Zeng D, Sayed C. Intral-
esional triamcinolone may not be beneficial for treating acute
hidradenitis suppurativa lesions: a double-blind, randomized,
placebo-controlled trial. Dermatol Surg. 2020;46:685. https://
doi.org/10.1097/DSS.0000000000002112.

Saunte DML, Jemec GBE. Intralesional triamcinolone for
hidradenitis suppurativa—how much is needed? Dermatol Surg.
2021;47:1013. https://doi.org/10.1097/DSS.0000000000002753.
Alvarez P, Garcia-Martinez FJ, Poveda I, Pascual JC. Intral-
esional triamcinolone for fistulous tracts in hidradenitis suppu-
rativa: an uncontrolled prospective trial with clinical and ultra-
sonographic follow-up. Dermatology. 2020;236:46-51. https://
doi.org/10.1159/000499934.

Anderson MD, Zauli S, Bettoli V, Boer J, Jemec GBE. Cyclo-
sporine treatment of severe Hidradenitis suppurative—a case
series. J] Dermatol Treat. 2016;27:247-50. https://doi.org/10.
3109/09546634.2015.1088128.

Abu Rached N, Gambichler T, Dietrich JW, Ocker L, Seifert C,
Stockfleth E, et al. The role of hormones in hidradenitis suppu-
rativa: a systematic review. Int J Mol Sci. 2022;23:15250. https://
doi.org/10.3390/ijms232315250.

Kraft JN, Searles GE. Hidradenitis suppurativa in 64 female
patients: retrospective study comparing oral antibiotics and


https://doi.org/10.1159/000100883
https://doi.org/10.1136/jclinpath-2014-202837
https://doi.org/10.1136/jclinpath-2014-202837
https://doi.org/10.1111/bjd.19867
https://doi.org/10.1111/bjd.19867
https://doi.org/10.1111/jdv.12127
https://doi.org/10.1080/17476348.2021.1828069
https://doi.org/10.1080/17476348.2021.1828069
https://doi.org/10.1371/journal.pone.0270003
https://doi.org/10.1371/journal.pone.0270003
https://doi.org/10.1016/j.jaad.2018.11.035
https://doi.org/10.1016/s0190-9622(98)70272-5
https://doi.org/10.1016/s0190-9622(98)70272-5
https://doi.org/10.1097/PEC.0000000000002448
https://doi.org/10.1097/PEC.0000000000002448
https://doi.org/10.1111/pde.15231
https://doi.org/10.1016/j.jpeds.2015.02.015
https://doi.org/10.1016/j.jpeds.2015.02.015
https://doi.org/10.1177/0009922806290026
https://doi.org/10.1177/0009922806290026
https://doi.org/10.1159/000329023
https://doi.org/10.1159/000329023
https://doi.org/10.1093/bjd/ljac120
https://doi.org/10.1097/00006454-199308000-00004
https://doi.org/10.1093/jac/dkv361
https://doi.org/10.1093/jac/dkv361
https://doi.org/10.1016/j.jaad.2016.02.036
https://doi.org/10.1016/j.jaad.2016.02.036
https://doi.org/10.1016/j.ijantimicag.2008.08.005
https://doi.org/10.1155/2015/595840
https://doi.org/10.1155/2015/595840
https://doi.org/10.1097/INF.0b013e3181e82608
https://doi.org/10.1097/INF.0b013e3181e82608
https://doi.org/10.1590/abd1806-4841.20198607
https://doi.org/10.1590/abd1806-4841.20198607
https://doi.org/10.1097/DSS.0000000000002112
https://doi.org/10.1097/DSS.0000000000002112
https://doi.org/10.1097/DSS.0000000000002753
https://doi.org/10.1159/000499934
https://doi.org/10.1159/000499934
https://doi.org/10.3109/09546634.2015.1088128
https://doi.org/10.3109/09546634.2015.1088128
https://doi.org/10.3390/ijms232315250
https://doi.org/10.3390/ijms232315250

Hidradenitis Suppurativa in Children and Adolescents

675

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

antiandrogen therapy. J Cutan Med Surg. 2007;11:125-31.
https://doi.org/10.2310/7750.2007.00019.

McPhie ML, Bridgman AC, Kirchhof MG. Combination thera-
pies for hidradenitis suppurativa: a retrospective chart review of
31 patients. J Cutan Med Surg. 2019;23:270-6. https://doi.org/
10.1177/1203475418823529.

Horissian M, Maczuga S, Barbieri JS, Zaenglein AL. Trends
in the prescribing pattern of spironolactone for acne and
hidradenitis suppurativa in adolescents. J] Am Acad Dermatol.
2022;87:684-6. https://doi.org/10.1016/j.jaad.2021.12.005.
Clark AK, Quinonez RL, Saric S, Sivamani RK. Hormonal thera-
pies for hidradenitis suppurativa: Review. Dermatol Online J.
2017;23:13030/qt6383k0n4.

Khandalavala BN, Do MV. Finasteride in hidradenitis suppura-
tiva. J Clin Aesthetic Dermatol. 2016;9:44-50.

Randhawa HK, Hamilton J, Pope E. Finasteride for the treatment
of hidradenitis suppurativa in children and adolescents. JAMA
Dermatol. 2013;149:732-5. https://doi.org/10.1001/jamadermat
01.2013.2874.

Mota F, Machado S, Selores M. Hidradenitis suppurativa in chil-
dren treated with finasteride—a case series. Pediatr Dermatol.
2017;34:578-83. https://doi.org/10.1111/pde.13216.

Irwig MS. Persistent sexual side effects of finasteride: could they
be permanent? J Sex Med. 2012;9:2927-32. https://doi.org/10.
1111/5.1743-6109.2012.02846.x.

Oliveira-Soares R, André MC, Peres-Correia M. Adverse effects
with finasteride 5 mg/day for patterned hair loss in premenopau-
sal women. Int J Trichology. 2018;10:48-50. https://doi.org/10.
4103/jt.4jt_73_15.

Verdolini R, Clayton N, Smith A, Alwash N, Mannello B. Met-
formin for the treatment of hidradenitis suppurativa: a little help
along the way. J Eur Acad Dermatol Venereol. 2013;27:1101-8.
https://doi.org/10.1111/j.1468-3083.2012.04668.x.

Jennings L, Hambly R, Hughes R, Moriarty B, Kirby B. Met-
formin use in hidradenitis suppurativa. J Dermatol Treat.
2020;31:261-3. https://doi.org/10.1080/09546634.2019.15921
00.

Soliman A, De Sanctis V, Alaaraj N, Hamed N. The clinical
application of metformin in children and adolescents: a short
update. Acta Bio Medica Atenei Parm. 2020;91: ¢2020086.
https://doi.org/10.23750/abm.v91i3.10127.

Marques P, Limbert C, Oliveira L, Santos MI, Lopes L. Met-
formin effectiveness and safety in the management of over-
weight/obese nondiabetic children and adolescents: metabolic
benefits of the continuous exposure to metformin at 12 and 24
months. IntJ Adolesc Med Health. 2017. https://doi.org/10.1515/
ijamh-2015-0110.

Srinivasan S, Ambler GR, Baur LA, Garnett SP, Tepsa M, Yap F,
et al. Randomized, Controlled trial of metformin for obesity and
insulin resistance in children and adolescents: Improvement in
body composition and fasting insulin. J Clin Endocrinol Metab.
2006;91:2074—-80. https://doi.org/10.1210/jc.2006-0241.

Soria A, Canoui-Poitrine F, Wolkenstein P, Poli F, Gabison
G, Pouget F, et al. Absence of efficacy of oral isotretinoin in
hidradenitis suppurativa: a retrospective study based on patients’
outcome assessment. Dermatol Basel Switz. 2009;218:134-5.
https://doi.org/10.1159/000182261.

Norris JE, Cunliffe WJ. Failure of treatment of familial wide-
spread hidradenitis suppurativa with isotretinoin. Clin Exp Der-
matol. 1986;11:579-83. https://doi.org/10.1111/j.1365-2230.
1986.tb00512.x.

Huang CM, Kirchhof MG. A new perspective on isotretinoin
treatment of hidradenitis suppurativa: a retrospective chart
review of patient outcomes. Dermatology. 2017;233:120-5.
https://doi.org/10.1159/000477207.

89.

90.

91.

92.

93.

94.

95.

96.
97.

98.

99.

100.

101.

102.
103.

104.

105.

Stojkovic-Filipovic JM, Gajic-Veljic MD, Nikolic M. Prepubertal
onset of hidradenitis suppurativa in a girl: a case report and lit-
erature review. Indian J Dermatol Venereol Leprol. 2015;81:294.
https://doi.org/10.4103/0378-6323.152741.

Lopes S, Gomes N, Trindade E, Azevedo F, Magina S. Hidrad-
enitis suppurativa in a prepubertal girl. Acta Dermatovenerol Alp
Pannonica Adriat. 2019. https://doi.org/10.15570/actaapa.2019.
34.

Boer J, Nazary M. Long-term results of acitretin therapy for
hidradenitis suppurative. Is acne inversa also a misnomer? Br J
Dermatol. 2011;164:170-5. https://doi.org/10.1111/j.1365-2133.
2010.10071.x.

Matusiak L, Bieniek A, Szepietowski JC. Acitretin treatment for
hidradenitis suppurativa: a prospective series of 17 patients. Br
J Dermatol. 2014;171:170-4. https://doi.org/10.1111/bjd.12884.
Loépez-Llunell C, Riera-Marti N, Gamissans M, Romani J. Dap-
sone in hidradenitis suppurativa: a case series of 56 patients.
Dermatol Ther. 2021;34: e15161. https://doi.org/10.1111/dth.
15161.

Meyer E, de Bersaques J, Lambert WE, de Leenheer AP, Kint
AH. Skin, adipose tissue and plasma levels of acitretin with rare
occurrence of esterified acitretin during long-term treatment.
Acta Derm Venereol. 1993;73:113-5. https://doi.org/10.2340/
0001555573113115.

Grgnhgj Larsen F, Steinkjer B, Jakobsen P, Hjorter A, Brock-
hoff PB, Nielsen-Kudsk F. Acitretin is converted to etreti-
nate only during concomitant alcohol intake. Br J Dermatol.
2000;143:1164-9. https://doi.org/10.1046/j.1365-2133.2000.
03883.x.

Allergan Inc. Soriatane Product Monograph 2018.
Martin-Ezquerra G, Masferrer E, Masferrer-Niubo M, Ferran
M, Sanchez-Regafia M, Collgros H, et al. Use of biological
treatments in patients with hidradenitis suppurativa. J Eur Acad
Dermatol Venereol. 2015;29:56-60. https://doi.org/10.1111/jdv.
12438.

McLenon J, Rogers MAM. The fear of needles: a systematic
review and meta-analysis. J Adv Nurs. 2019;75:30-42. https:/
doi.org/10.1111/jan.13818.

Doyle R, Donaldson A, Philips L, Nelson L, Clark JE, Wen SCH.
The impact of a multidisciplinary care package for vaccination in
needle phobic children: An observational study. J Paediatr Child
Health. 2022;58:1174-80. https://doi.org/10.1111/jpc.15928.
Kimball AB, Okun MM, Williams DA, Gottlieb AB, Papp
KA, Zouboulis CC, et al. Two phase 3 trials of adalimumab
for hidradenitis suppurativa. N Engl J Med. 2016;375:422-34.
https://doi.org/10.1056/NEJMoa1504370.

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 tri-
als. Br J Dermatol. 2019;181:967-75. https://doi.org/10.1111/
bjd.17919.

AbbVie Corporation. Humira Product Monograph 2022.
Nguyen Q-BD, Starling CT, Hebert AA. The use of TNFa
inhibitors in treating pediatric skin disorders. Pediatr Drugs.
2020;22:311-9. https://doi.org/10.1007/s40272-020-00394-3.
Fougerousse A-C, Reguiai Z, Roussel A, Bécherel P-A. Hidrade-
nitis suppurativa management using tumor necrosis factor inhibi-
tors in patients younger than 18 years: a series of 12 cases. ] Am
Acad Dermatol. 2020;83:199-201. https://doi.org/10.1016/j.jaad.
2020.02.071.

Sachdeva M, Kim P, Mufti A, Maliyar K, Sibbald C, Alavi A.
Biologic use in pediatric patients with hidradenitis suppurativa:
a systematic review. J] Cutan Med Surg. 2022;26:176-80. https://
doi.org/10.1177/12034754211049711.

A\ Adis


https://doi.org/10.2310/7750.2007.00019
https://doi.org/10.1177/1203475418823529
https://doi.org/10.1177/1203475418823529
https://doi.org/10.1016/j.jaad.2021.12.005
https://doi.org/10.1001/jamadermatol.2013.2874
https://doi.org/10.1001/jamadermatol.2013.2874
https://doi.org/10.1111/pde.13216
https://doi.org/10.1111/j.1743-6109.2012.02846.x
https://doi.org/10.1111/j.1743-6109.2012.02846.x
https://doi.org/10.4103/ijt.ijt_73_15
https://doi.org/10.4103/ijt.ijt_73_15
https://doi.org/10.1111/j.1468-3083.2012.04668.x
https://doi.org/10.1080/09546634.2019.1592100
https://doi.org/10.1080/09546634.2019.1592100
https://doi.org/10.23750/abm.v91i3.10127
https://doi.org/10.1515/ijamh-2015-0110
https://doi.org/10.1515/ijamh-2015-0110
https://doi.org/10.1210/jc.2006-0241
https://doi.org/10.1159/000182261
https://doi.org/10.1111/j.1365-2230.1986.tb00512.x
https://doi.org/10.1111/j.1365-2230.1986.tb00512.x
https://doi.org/10.1159/000477207
https://doi.org/10.4103/0378-6323.152741
https://doi.org/10.15570/actaapa.2019.34
https://doi.org/10.15570/actaapa.2019.34
https://doi.org/10.1111/j.1365-2133.2010.10071.x
https://doi.org/10.1111/j.1365-2133.2010.10071.x
https://doi.org/10.1111/bjd.12884
https://doi.org/10.1111/dth.15161
https://doi.org/10.1111/dth.15161
https://doi.org/10.2340/0001555573113115
https://doi.org/10.2340/0001555573113115
https://doi.org/10.1046/j.1365-2133.2000.03883.x
https://doi.org/10.1046/j.1365-2133.2000.03883.x
https://doi.org/10.1111/jdv.12438
https://doi.org/10.1111/jdv.12438
https://doi.org/10.1111/jan.13818
https://doi.org/10.1111/jan.13818
https://doi.org/10.1111/jpc.15928
https://doi.org/10.1056/NEJMoa1504370
https://doi.org/10.1111/bjd.17919
https://doi.org/10.1111/bjd.17919
https://doi.org/10.1007/s40272-020-00394-3
https://doi.org/10.1016/j.jaad.2020.02.071
https://doi.org/10.1016/j.jaad.2020.02.071
https://doi.org/10.1177/12034754211049711
https://doi.org/10.1177/12034754211049711

676 N. Chiang et al.
106. Grant A, Gonzalez T, Montgomery MO, Cardenas V, Kerdel FA. 115. Romani J, Vilarrasa E, Martorell A, Fuertes I, Ciudad C, Molina-
Infliximab therapy for patients with moderate to severe hidrade- Leyva A. Ustekinumab with intravenous infusion: results in
nitis suppurativa: a randomized, double-blind, placebo-controlled hidradenitis suppurativa. Dermatol Basel Switz. 2020;236:21-4.
crossover trial. ] Am Acad Dermatol. 2010;62:205-17. https:// https://doi.org/10.1159/000501075.
doi.org/10.1016/j.jaad.2009.06.050. 116. Blok JL, Li K, Brodmerkel C, Horvatovich P, Jonkman MF, Hor-
107. Cecchin V, Zannin ME, Ferrari D, Pontikaki I, Miserocchi E, vath B. Ustekinumab in hidradenitis suppurativa: clinical results
Paroli MP, et al. Longterm safety and efficacy of adalimumab and and a search for potential biomarkers in serum. Br J Dermatol.
infliximab for uveitis associated with juvenile idiopathic arthritis. 2016;174:839-46. https://doi.org/10.1111/bjd.14338.
J Rheumatol. 2018;45:1167-72. https://doi.org/10.3899/jrheum. 117. Provini LE, Stellar JJ, Stetzer MN, Nguyen PD, Jen M. Combi-
171006. nation hyperbaric oxygen therapy and ustekinumab for severe
108. Kimball AB, Jemec GBE, Alavi A, Reguiai Z, Gottlieb AB, hidradenitis suppurativa. Pediatr Dermatol. 2019;36:381-3.
Bechara FG, et al. Secukinumab in moderate-to-severe hidrad- https://doi.org/10.1111/pde.13775.
enitis suppurativa (SUNSHINE and SUNRISE): Week 16 and 118. Monsalvez V. Hidradenitis suppurativa and ulcerative colitis, dif-
week 52 results of two identical, multicentre, randomised, ficult treatment to control both pathologies at the same time. Exp
placebo-controlled, double-blind phase 3 trials. The Lancet. Dermatol 2019;28(Supplement 2):21.
2023;401:747-61. https://doi.org/10.1016/S0140-6736(23) 119. Dudink K, Bouwman K, Chen Y, DePrimo SE, Munoz-Elias
00022-3. EJ, Aarts P, et al. Guselkumab for hidradenitis suppurativa: a
109. Glatt S, Jemec GBE, Forman S, Sayed C, Schmieder G, Weis- phase II, open-label, mode-of-action study. Br J Dermatol. 2023.
man J, et al. Efficacy and safety of bimekizumab in moderate https://doi.org/10.1093/bjd/1jad010.
to severe hidradenitis suppurativa: a phase 2, double-blind, 120. Jgrgensen AR, Holm JG, Thomsen SF. Guselkumab for hidrad-
placebo-controlled randomized clinical trial. JAMA Dermatol. enitis suppurativa in a patient with concomitant Crohn’s disease:
2021;157:1279-88. https://doi.org/10.1001/jamadermatol.2021. report and systematic literature review of effectiveness and
2905. safety. Clin Case Rep. 2020;8:2874-7. https://doi.org/10.1002/
110. Martora F, Megna M, Battista T, Potestio L, Annunziata MC, ccr3.3090.
Marasca C, et al. Adalimumab, ustekinumab, and secukinumab in 121. Kimball AB, Prens EP, Passeron T, Maverakis E, Turchin I,
the management of hidradenitis suppurativa: a review of the real- Beeck S, et al. Efficacy and safety of risankizumab for the treat-
life experience. Clin Cosmet Investig Dermatol. 2023;16:135-48. ment of hidradenitis suppurativa: A phase 2, randomized, pla-
https://doi.org/10.2147/CCID.S391356. cebo-controlled trial. Dermatol Ther. 2023;13:1099-111. https://
111. Kashetsky N, Mufti A, Alabdulrazzaq S, Lytvyn Y, Sachdeva doi.org/10.1007/s13555-023-00913-3.
M, Rahat A, et al. Treatment outcomes of IL-17 inhibitors in 122. Roberts EE, Nowsheen S, Davis DMR, Hand JL, Tollefson MM,

112.

113.

114.

hidradenitis suppurativa: a systematic review. J Cutan Med Surg.
2022;26:79-86. https://doi.org/10.1177/12034754211035667.
Lim SYD, Oon HH. Systematic review of immunomodula-
tory therapies for hidradenitis suppurativa. Biol Targets Ther.
2019;13:53-78. https://doi.org/10.2147/BTT.S199862.
Markota Cagalj A, Marinovi¢ B, Bukvi¢ MZ. New and emerg-
ing targeted therapies for hidradenitis suppurativa. Int J Mol Sci.
2022;23:3753. https://doi.org/10.3390/ijms23073753.
Fieldhouse KA, Ukaibe S, Crowley EL, Khanna R, O’Toole A,
Gooderham MJ. Inflammatory bowel disease in patients with
psoriasis treated with interleukin-17 inhibitors. Drugs Context.
2020;9:2020-2-2021. https://doi.org/10.7573/dic.2020-2-1.

A\ Adis

Wetter DA. Use of spironolactone to treat acne in adolescent
females. Pediatr Dermatol. 2021;38:72-6. https://doi.org/10.
1111/pde.14391.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.1016/j.jaad.2009.06.050
https://doi.org/10.1016/j.jaad.2009.06.050
https://doi.org/10.3899/jrheum.171006
https://doi.org/10.3899/jrheum.171006
https://doi.org/10.1016/S0140-6736(23)00022-3
https://doi.org/10.1016/S0140-6736(23)00022-3
https://doi.org/10.1001/jamadermatol.2021.2905
https://doi.org/10.1001/jamadermatol.2021.2905
https://doi.org/10.2147/CCID.S391356
https://doi.org/10.1177/12034754211035667
https://doi.org/10.2147/BTT.S199862
https://doi.org/10.3390/ijms23073753
https://doi.org/10.7573/dic.2020-2-1
https://doi.org/10.1159/000501075
https://doi.org/10.1111/bjd.14338
https://doi.org/10.1111/pde.13775
https://doi.org/10.1093/bjd/ljad010
https://doi.org/10.1002/ccr3.3090
https://doi.org/10.1002/ccr3.3090
https://doi.org/10.1007/s13555-023-00913-3
https://doi.org/10.1007/s13555-023-00913-3
https://doi.org/10.1111/pde.14391
https://doi.org/10.1111/pde.14391

	Hidradenitis Suppurativa in Children and Adolescents: An Update on Pharmacologic Treatment Options
	Abstract
	1 Introduction
	2 General Considerations
	3 Topical Therapies
	3.1 Clindamycin
	3.2 Resorcinol
	3.3 Topical Antiseptics
	3.4 Topical Retinoids

	4 Systemic Therapies
	4.1 Zinc
	4.2 Oral Antibiotics
	4.2.1 Rifampin + Clindamycin
	4.2.2 Tetracyclines
	4.2.3 Dapsone
	4.2.4 Ertapenem
	4.2.5 Other Antibiotics

	4.3 Immunomodulators
	4.3.1 Prednisone
	4.3.2 Intralesional Corticosteroids
	4.3.3 Cyclosporine

	4.4 Hormonal Therapies
	4.4.1 Spironolactone and Anti-Androgenic Combined Oral Contraceptives (COCs)
	4.4.2 Finasteride

	4.5 Metformin
	4.6 Retinoids
	4.6.1 Isotretinoin
	4.6.2 Acitretin


	5 Biologic Therapies
	5.1 TNF-Alpha Inhibitors
	5.2 IL-17 Inhibitors
	5.3 IL-1223 Inhibitors
	5.4 Other Biologics

	6 Conclusion
	References




