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ABSTRACT

Hidradenitis suppurativa (HS) is a chronic inflammatory skin disease characterized by recurrent painful nodules, abscesses,
and sinus tracts, resulting in substantial impairment of quality of life. Advances in the understanding of HS
immunopathogenesis have led to the development of biologic therapies targeting key inflammatory pathways, particularly
TNF-a and IL-17. To summarize current evidence regarding approved biologic therapies for moderate-to-severe HS,
focusing on their mechanisms of action, efficacy, safety, and clinical applicability. A narrative literature review was
conducted using the PubMed/MEDLINE database. Studies published between January 2016 and June 2026 were screened
using the terms “hidradenitis suppurativa”, “adalimumab”, “secukinumab”, “bimekizumab”, and names of pivotal clinical
trials. Randomized controlled trials, extension studies, real-world evidence reports, and high-quality reviews were included.
Data were qualitatively synthesized. Adalimumab, the first approved biologic for HS, demonstrated significant efficacy in
the phase III PIONEER I and II trials, with sustained long-term benefits. Secukinumab showed superior clinical response
rates compared with placebo in the phase III SUNSHINE and SUNRISE studies. Bimekizumab demonstrated promising
efficacy in both phase II and phase III BE HEARD trials, improving disease activity, pain, and quality of life. Overall,
biologic therapies targeting TNF-a and IL-17 pathways consistently improved clinical outcomes in patients with moderate-
to-severe HS. Adalimumab remains the established first-line biologic agent, while secukinumab and bimekizumab provide
effective alternatives for patients with poor response to TNF-a inhibition. Despite encouraging efficacy and safety data,
complete disease remission remains difficult to achieve, highlighting the need for further therapeutic advances.
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1. Introduction

Hidradenitis suppurativa, also known as acne inversa is an inflammatory disease of the hair follicle unit
that usually starts after puberty, characterized by repeated attacks of painful lesions like inflammatory nodules,
abscesses, and draining sinuses [1,2]. The prevalence of the condition among the adult population remains
unknown, although it is estimated in the general population at 0,4% [3]. There is a female predominance among
the HS cases [4].

The pathogenesis of the disease is complicated; there are several contributing factors: follicular
occlusion, immune system regulation disorders, chronic inflammation triggered by several cytokines, such as
TNF-a and IL-17 [1,2]. There are genetic risk factors, overweight, tobacco use, and hormone changes that may
trigger hidradenitis suppurativa [2]. Many patients have developed severe scarring and contractures due to the
late diagnosis and insufficient treatment options, resulting in a severely impaired quality of life and even
developing psychological problems such as depression and anxiety [5].

For decades, treatment of HS relied mainly on topical therapies, systemic antibiotics, and surgical
interventions, frequently providing only temporary relief. The approval of the first biologic agent - adalimumab
- marked a turning point in HS management [6,7]. In recent years, the therapeutic landscape has expanded
rapidly with the introduction of IL-17 pathway inhibitors [8]. Currently, three biologics are approved for
moderate-to-severe HS: adalimumab, secukinumab, and bimekizumab, although new therapies including JAK-
inhibitors and IL-23 inhibitors are still in development [7,9].

The purpose of this review is to provide a comprehensive overview of the efficacy, safety, and
application of currently approved biologic drugs in the treatment of HS. Specifically, the emphasis will be
placed on the clinical practice aspect of using biologics. This review provides a summary of evidence from
key clinical trials and current real-world data (2016-2026). Basic information on pathogenesis, epidemiology,
and other relevant aspects was obtained from previously published literature.

2. Methodology

A narrative literature review was performed using the PubMed/MEDLINE database as the primary
source of scientific publications. The main search focused on studies evaluating biologic therapies for
hidradenitis suppurativa published between January 2016 and June 2026. Additionally, selected landmark
studies and review articles published before 2020 were included to provide historical background and discuss
the evolution of biologic treatment strategies.

Search terms included “hidradenitis suppurativa”, “adalimumab”, “secukinumab”, “bimekizumab”, and
the names of pivotal clinical trials, including PIONEER, SUNSHINE, SUNRISE, and BE HEARD. Reference
lists of relevant articles were also screened to identify additional publications of interest.

Eligible publications included randomized controlled trials, extension studies, open-label studies, real-
world evidence reports, systematic reviews, and expert consensus documents. Studies were selected based on
their relevance to the efficacy, safety, dosing regimens, mechanisms of action, and clinical use of approved
biologic therapies in hidradenitis suppurativa.

Extracted information was qualitatively analyzed and synthesized to provide a comprehensive overview
of currently available biologic treatment options. Due to the narrative nature of the review, no formal quality
assessment, risk-of-bias evaluation, or quantitative meta-analysis was performed.
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3. Results
3.1. Pathophysiology

The pathogenesis of HS is multifactorial and not fully understood yet. However, the process starts from
follicular hyperkeratosis and occlusion of the hair follicle infundibulum. The consequences include follicular
dilatation, follicular rupture, and the consequent leakage of keratin, bacteria from the follicle into the dermis,
leading to intense immune response and formation of abscesses [1,2]. Dysbiosis is common in HS although it
is not an infectious disease and it plays an important role in pathogenesis [10].

One of the main aspects of HS is immune dysfunction that affects both innate and adaptive parts of the
system. Some of the important pro-inflammatory cytokines take part in this disorder. For instance, tumor
necrosis factor-alpha (TNF-a) serves as an upstream factor and stimulates Th1 and Th17 differentiation [1].
TNF-a also amplifies inflammation and causes tissue damage. Elevated levels of TNF-a have been observed
in the HS lesion and the surrounding skin, suggesting the effectiveness of TNF-q inhibitors [1].

The IL-23/Th17/IL-17 pathway is yet another significant factor that has been found to play an important
role in the pathology of HS. IL-23 promotes the proliferation and maturation of Th17 lymphocytes that secrete
IL-17A and IL-17F. These cytokines are powerful inducers of keratinocyte hyperproliferation and infiltration
by neutrophils, alongside the secretion of more pro-inflammatory factors such as S100 proteins, chemokines
like CXCL1, CXCLS, and CCL20 [11]. Increased levels of IL-17A and IL-17F have been detected in HS tissue
samples [12].

Other important cytokines involved include IL-1B (which further amplifies the inflammatory loop and
neutrophil influx) and IFN-y [1]. Additional contributing factors include genetic predisposition, dysbiosis of
the skin microbiome with biofilm formation, and environmental triggers. Smoking and obesity are major
modifiable risk factors; smoking promotes follicular occlusion and oxidative stress, while obesity contributes
through mechanical friction, hormonal effects (adipokines), and systemic low-grade inflammation [13].

In summary, the complex interplay between follicular occlusion, microbiome dysbiosis, and
exaggerated TNF-a- and IL-17-driven inflammatory responses results in the characteristic clinical picture of
painful nodules, abscesses, and chronic suppurating tunnels [1,2]. A deeper understanding of these pathways,
particularly the central roles of TNF-o and IL-17, made possible the successful development of targeted
biologic therapies discussed in this review [6,7,14,15,16].

3.2. Risk factors

3.2.1. Obesity

Obesity is one of the strongest modifiable risk factors. Excess adipose tissue promotes mechanical
friction in intertriginous areas, systemic low-grade inflammation through adipokine dysregulation (especially
leptin) [13].

3.2.2 Female sex

The female to male ratio in HS is approximately 3:1 [4]. It is considered that hormonal fluctuations play a
major role for female predominance. Disease typically surfaces after puberty and before menopause. Male
predominance is more common in oriental countries [4,17]. Menstruation caused worsening of HS symptoms in
76.7%, no change in 22.2%, and improvement in 1.1% [18]. During pregnancy, the distribution between symptoms
worsening (34.8%), having no change (28.7%), and improving (36.6%) was relatively even. After menopause,
participants typically reported either worsening (39.5%) or no change (44.2%) in HS symptoms [18].

3.2.3. Smoking

Nicotinism is another major risk factor, present in up to 80-90% of patients. Tobacco smoke induces
follicular occlusion, oxidative stress, and alters immune responses, significantly worsening disease course and
reducing response to therapy [13,19].

3.2.4. Genetics factors

A family history of the condition increases the risk of inheriting the disease, which impacts the way the
body's immune and follicular systems interact. The link between HS and familial history has been suspected
since the middle of 1980s. The importance of genetic factors was highlighted by some older studies showing
that 30%—40% of HS patients reported a family history of HS [20].
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3.3. Clinical assessment of HS

The disease is traditionally classified using the Hurley staging system, which divides HS into three
stages based on the presence of abscesses, sinus tracts, and scarring. While simple and widely used, Hurley
staging is static and less suitable for monitoring treatment response in clinical trials or daily practice [21,22].

More dynamic and validated tools have been developed. The International Hidradenitis Suppurativa
Severity Score System (IHS4) is currently considered one of the most reliable scoring systems [22]. It
incorporates the number of nodules, abscesses, and draining tunnels, providing a continuous score that better
reflects disease activity. Other important tools include the Hidradenitis Suppurativa Clinical Response
(HiSCR), which has become the primary efficacy endpoint in biologic trials. HISCR is defined as at least a
50% reduction in the number of inflammatory nodules and abscesses with no increase in the number of
abscesses or draining fistulas [23]. As newer, more effective biologic treatments have emerged, researchers
started using higher benchmarks to measure deeper levels of skin clearance [15,24]. They follow the exact
same rules regarding no increase in abscesses or draining fistulas, but require a much higher drop in the abscess
and nodules (AN) count. HiSCR75 represents a high level of improvement, and major symptom relief (>75%
reduction). HiISCR90 stands for near-complete clearance of active inflammatory lesions, representing optimal
disease control (= 90% reduction of symptoms) [15, 24].

3.4.Conventional therapies in management of HS - antibiotics and surgery

Although biologic therapies represent a major advance in the treatment of moderate-to-severe
hidradenitis suppurativa (HS), antibiotics and surgical interventions remain essential components of a
multimodal treatment approach. These conventional modalities are particularly valuable for acute flares, mild
disease, localized lesions, and as adjunctive therapy in combination with biologics [1].

3.4.1. Antibiotics

HS exerts both antimicrobial and anti-inflammatory effects. Topical clindamycin 1% is recommended
as first-line therapy for mild (Hurley stage I) disease [25,26]. For moderate-to-severe cases, systemic
antibiotics are commonly used. The most established regimen is the combination of clindamycin (300 mg b.i.d.)
plus rifampicin (600 mg daily) for 10 weeks. This combination has proved beneficial, but with variable results
[27,28,29]. Tetracyclines have shown similar clinical outcomes as topical clindamycin in Hurley I stage [26].
Long-term or repeated antibiotic courses should be avoided due to the risk of antimicrobial resistance and
limited disease-modifying effect.

3.4.2. Surgery

Surgical interventions have a crucial role, particularly in Hurley stage II and III disease with established
sinus tracts and scarring. Procedures range from minimally invasive techniques such as incision and drainage
(strictly reserved for acute, painful abscess relief due to high recurrence rates), deroofing (removal of the roof
of sinus tracts), to more radical options including wide local excision of all affected tissue [30,31]. Surgery is
most effective when performed after optimization of medical therapy, including biologics, which can reduce
inflammation preoperatively and improve postoperative healing. Combinations of biologic drugs and surgery
were associated with better outcomes in the severity indicators of HS, although the risk of delayed wound
healing cannot be avoided [32,33,34].

3.5. Biological treatment of hidradenitis suppurativa

3.5.1. Adalimumab

Adalimumab is a fully human recombinant monoclonal immunoglobulin G1 (IgG1) antibody directed
against tumor necrosis factor-alpha (TNF-a), a key proinflammatory cytokine involved in the pathogenesis of
numerous chronic inflammatory disorders. By binding both soluble and membrane-bound TNF-a, adalimumab
inhibits downstream inflammatory signaling pathways, thereby reducing leukocyte recruitment, cytokine
production, and tissue inflammation [1,2]. The growing understanding of the immunopathogenesis of
hidradenitis suppurativa (HS) has highlighted the central role of TNF-a in disease development and
progression, providing a strong rationale for TNF-a-targeted therapy. Elevated concentrations of TNF-a have
been detected in HS lesions and perilesional skin, where they contribute to chronic inflammation, abscess
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formation, tissue destruction, and sinus tract development [1,2,35]. Consequently, adalimumab became the
first biologic agent approved for the treatment of moderate-to-severe HS and remains the benchmark against
which newer biologic therapies are compared [7].

The clinical efficacy of adalimumab in HS was established through the pivotal phase III PIONEER 1
and PIONEER I trials, which represented the first large-scale randomized controlled studies evaluating
biologic therapy in this disease [6]. These multicenter, double-blind, placebo-controlled trials enrolled more
than 600 patients with moderate-to-severe HS who had an inadequate response to conventional systemic
therapies. Participants received adalimumab according to an induction regimen followed by maintenance
treatment of 40 mg weekly. The primary endpoint was achievement of Hidradenitis Suppurativa Clinical
Response (HiSCR) at week 12, defined as at least a 50% reduction in the total abscess and inflammatory nodule
count without an increase in abscesses or draining fistulas. In both studies, adalimumab demonstrated
significantly higher response rates compared with placebo. In PIONEER I, HiSCR was achieved by 41.8% of
patients receiving adalimumab compared with 26.0% of those receiving placebo [6]. In PIONEER II, response
rates were even higher, reaching 58.9% and 27.6%, respectively [6]. These findings established adalimumab
as the first evidence-based biologic treatment capable of significantly improving disease activity in patients
with moderate-to-severe HS.

Beyond reducing inflammatory lesion counts, adalimumab has demonstrated clinically meaningful
benefits in several patient-centered outcomes. Patients receiving adalimumab reported greater improvements
in pain scores, physical functioning, and overall health-related quality of life. Improvements were also
observed in Dermatology Life Quality Index (DLQI) scores and measures of work productivity, suggesting
that effective suppression of inflammation translates into substantial psychosocial and functional benefits [36].
These findings are particularly important because HS is associated with high rates of depression, anxiety, social
isolation, and occupational impairment [1].

Long-term disease control in HS is challenging due to its chronic, relapsing nature. Integrated analyses
of the PIONEER trials and their extension phases demonstrated that continuous weekly adalimumab
administration provides sustained HiSCR responses and prolonged disease control, especially in patients
achieving a partial response within the first 12 weeks. Conversely, dose reduction or treatment interruption
frequently led to a loss of efficacy, while long-term maintenance therapy showed sustained clinical benefits
with no new safety signals [37].

The safety profile of adalimumab in HS is generally consistent with that observed in other approved
indications such as psoriasis, rheumatoid arthritis, inflammatory bowel disease, and ankylosing spondylitis
[14]. The most frequent adverse events include upper respiratory tract infections, headaches, and injection-site
reactions. Because TNF-alpha inhibitors increase the risk of serious opportunistic infections and latent
tuberculosis reactivation, mandatory pre-treatment screening for TB and viral hepatitis is necessary [14].

Despite being the reference standard biologic, adalimumab has limitations: primary non-response,
secondary loss of efficacy over time, and rare complete remission, leaving residual pain and scarring [37, 38].
This has driven the evolution toward mechanism-based strategies targeting IL.-17 and IL-23 pathways [7,9]

In summary, adalimumab remains a milestone and cornerstone in moderate-to-severe HS management,
proven to reduce lesion burden and improve quality of life and have had major impact on treatment HS and
improvement quality of life for patients [6,14,36].

3.5.2 Bimekizumab

Bimekizumab is a humanized IgG1 monoclonal antibody that selectively neutralizes both interleukin-
17A (IL-17A) and interleukin-17F (IL-17F), two key cytokines involved in the inflammatory cascade
characteristic for HS and other chronic inflammatory diseases [1,2,11,15]. Unlike other biologic agents
targeting only IL-17A, bimekizumab provides dual cytokine inhibition, which may result in more
comprehensive suppression of inflammatory pathways [15]. Increasing evidence suggests that the IL-17
pathway plays a central role in HS pathogenesis, with elevated levels of IL-17-producing T-helper (Th17) cells
and increased expression of IL-17-related cytokines identified in lesional skin [1,2,11,15]. These findings
provided the rationale for investigating IL-17-targeted therapies, including bimekizumab, as potential
treatment options for moderate-to-severe disease [15].

The first major evidence supporting the use of bimekizumab in HS came from a multicenter phase 11
randomized, double-blind, placebo-controlled clinical trial published in JAMA Dermatology in 2021 [39]. The
study enrolled 90 patients with moderate-to-severe HS who were randomized to receive bimekizumab (46
patients), placebo (22 patients), or adalimumab (22 patients) as an active reference comparator [39].
Participants treated with bimekizumab received a loading dose of 640 mg followed by 320 mg every two weeks
[39]. After 12 weeks of treatment, the primary endpoint, Hidradenitis Suppurativa Clinical Response (HiSCR),
was achieved by 57.3% of patients receiving bimekizumab compared with 26.1% in the placebo group [39].
Importantly, more stringent efficacy endpoints also favored bimekizumab. Approximately 46% of treated
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patients achieved HiSCR75 and 32% achieved HiSCR90, indicating substantial reductions in inflammatory
lesion counts [39]. These response rates were numerically higher than those observed in the adalimumab
reference arm [39]. Improvements were also noted in disease severity scores, pain assessments, and
dermatology-specific quality-of-life measures [39]. The safety profile was generally favorable, with serious
adverse events occurring in only 4% of patients treated with bimekizumab [39]. These findings provided proof-
of-concept that simultaneous inhibition of IL-17A and IL-17F may represent an effective therapeutic strategy
in HS [39].

The encouraging results of the phase II trial led to the development of the large phase IIl BE HEARD I
and BE HEARD II studies [24]. These identically designed international, randomized, double-blind, placebo-
controlled trials enrolled patients with moderate-to-severe HS and evaluated the efficacy and safety of
bimekizumab over a 48-week treatment period [24]. Participants received bimekizumab 320 mg every two
weeks or every four weeks according to predefined treatment regimens [24]. The primary objective was to
assess the proportion of patients achieving HiSCR50 at week 16, with long-term efficacy evaluated through
week 48 [24]. The phase III trials confirmed the efficacy observed in earlier studies and demonstrated clinically
meaningful improvements across multiple disease domains, including inflammatory lesion burden, pain, and
health-related quality of life [24]. The consistency of results across two independent studies substantially
strengthened the evidence supporting bimekizumab as a therapeutic option for HS [24].

In summary, bimekizumab represents one of the most promising recent advances in the treatment of
moderate-to-severe hidradenitis suppurativa [8,15]. Clinical trials have demonstrated significant
improvements in disease activity, pain, and quality of life, while maintaining an acceptable safety profile
[15,24,39]. The dual inhibition of IL-17A and IL-17F distinguishes bimekizumab from earlier biologic
therapies and may explain its high clinical efficacy [15,24]. As additional long-term and real-world data
become available, bimekizumab is likely to play an increasingly important role in the therapeutic management
of HS. Longer studies are needed to understand response durability due to limitations of the sample, although
current data are encouraging [8,15].

3.5.3. Secukinumab

Secukinumab is a fully human monoclonal antibody that selectively binds to and neutralizes interleukin-
17A (IL-17A) [8,16]. By inhibiting the IL-23/Th17/IL-17 axis, secukinumab reduces keratinocyte
hyperproliferation, neutrophil recruitment, and chronic inflammation that drive abscess and sinus tract
formation in hidradenitis suppurativa (HS) [8].

The pivotal evidence for secukinumab comes from two identical Phase III, multicentre, randomized,
double-blind, placebo-controlled trials: SUNSHINE and SUNRISE [16]. These studies enrolled adults with
moderate-to-severe HS (Hurley stage II or III) who had an inadequate response to conventional systemic
therapy [16]. Patients received subcutaneous secukinumab 300 mg at baseline and weeks 1—4 (loading dose),
followed by either every 2 weeks or every 4 weeks maintenance dosing, or placebo [16].

The primary endpoint was the proportion of patients achieving Hidradenitis Suppurativa Clinical
Response (HiSCR50) at Week 16 [16]. In the SUNSHINE trial, HISCR50 was achieved by 45% of patients
receiving secukinumab every 2 weeks compared with 34% receiving placebo [16]. In the SUNRISE trial,
response rates were 42% for secukinumab every 2 weeks and 46% for secukinumab every 4 weeks versus 31%
for placebo [16].

Responses were sustained or continued to improve through Week 52, with more than half of treated
patients maintaining HiSCR responses during long-term follow-up [16,40]. Significant improvements were
also observed in secondary endpoints, including reduction in abscess and inflammatory nodule (AN) count,
pain reduction measured by Numerical Rating Scale (NRS30), draining tunnels, quality of life assessed by the
Dermatology Life Quality Index (DLQI), and disease severity measured using the International Hidradenitis
Suppurativa Severity Score System (IHS4) [16,40]. Efficacy was generally consistent regardless of prior
biologic exposure or concomitant antibiotic therapy [16].

The safety profile of secukinumab in HS was consistent with its established safety profile across other
approved indications [8,16,40]. The most commonly reported adverse events up to Week 16 included headache,
nasopharyngitis, and mild-to-moderate infections [16]. No new safety signals were identified, and rates of
serious adverse events, including serious infections, were low and generally comparable to placebo [16]. Long-
term extension analyses confirmed sustained tolerability through at least Week 52 [16,40].

In summary, secukinumab represents an important addition to therapeutic options, offering targeted IL-
17A inhibition with sustained efficacy and a favourable safety profile [16,40]. It may be particularly valuable
for patients with inadequate response to TNF-a inhibitors or those requiring an alternative mechanism of action
[8,40].
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4. Discussion

The introduction of biologic therapies have had a major impact on the management of moderate-to-
severe hidradenitis suppurativa (HS), moving beyond the limitations of traditional approaches such as
prolonged antibiotic courses and repeated surgical interventions. While antibiotics and surgery remain
important components of multimodal therapy - particularly for acute flares and established scarring - they often
provide only temporary relief and do not address the underlying chronic immune dysregulation. Biologic
agents targeting TNF-a (adalimumab) and the IL-17 pathway (secukinumab and bimekizumab) offer a more
targeted and sustained control of inflammation.

Adalimumab, the first approved biologic for HS, continues to demonstrate robust efficacy in real-world
settings, with network meta-analyses frequently showing the highest or comparable HiSCR responses among
approved agents, alongside a well-characterized long-term safety profile. Secukinumab and bimekizumab have
expanded therapeutic options by addressing the IL-23/Th17/IL-17 axis, which plays a central role in HS
pathogenesis. Both agents achieved statistically significant HiSCR50 rates in phase 3 trials
(SUNSHINE/SUNRISE for secukinumab; BE HEARD I/Il for bimekizumab) and showed meaningful
improvements in pain, quality of life (DLQI), and disease severity (IHS4). Bimekizumab, with its dual IL-
17A/F inhibition, may offer numerical advantages in deeper responses (HiSCR75/90) in some analyses,
although head-to-head trials are lacking.

Despite these advances, several challenges persist. Response rates rarely exceed 50-60% for HiSCRS50,
and complete remission remains uncommon. Many patients experience partial responses or require
concomitant therapies (antibiotics, surgery, or lifestyle interventions). Factors such as obesity, ongoing
smoking, and disease duration negatively influence outcomes, underscoring the importance of early biologic
intervention within the “window of opportunity” before irreversible scarring develops. Safety profiles are
generally favourable and consistent with known class effects, with infections being the most common adverse
events; however, patient selection remains critical.

Real-world evidence is emerging and generally supports trial data, although effectiveness can be lower
in heavily pre-treated, more severe populations. The lack of reliable biomarkers for predicting response to
specific biologics and optimal treatment sequencing represents a key unmet need. Future directions include
combination strategies (biologic + surgery), novel agents (IL-23 inhibitors, JAK inhibitors, small molecules),
and personalized approaches based on disease phenotype and comorbidities.

5. Conclusions

Biologic therapies have become the cornerstone of treatment for moderate-to-severe hidradenitis
suppurativa. Adalimumab, secukinumab, and bimekizumab provide effective, targeted options that
significantly improve clinical outcomes, reduce pain, and enhance quality of life compared with conventional
therapies alone. Early initiation of biologics in eligible patients, combined with addressing modifiable risk
factors (especially smoking cessation and weight reduction) and appropriate use of surgery, offers the best
chance of long-term disease control and prevention of irreversible damage. While important progress has been
made, complete remission remains difficult to achieve for many patients, highlighting the need for continued
research into novel therapies and personalised treatment algorithms. In daily clinical practice, the choice of
biologic should be individualised based on disease severity, comorbidities, prior treatment responses, and
patient preferences. Multidisciplinary care involving dermatologists, surgeons, and other specialists is essential
for optimal outcomes in this complex disease.
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