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I N TRODUC TION

Hidradenitis suppurativa (HS) is a chronic inflammatory 
skin disease affecting approximately 1% of the general pop-
ulation.1 Clinical manifestations of HS, comprising painful 
inflammatory nodules, abscesses, fistulas, and scars located 

mainly in intertriginous areas, considerably affect patients' 
quality of life.2,3

Treatment options are currently adapted to disease se-
verity and include pharmacological and/or surgical in-
tervention, combined with supportive care and lifestyle 
modifications.4–7 The tumour necrosis factor (TNF) α 
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Abstract
Background: Phase III clinical trials are designed to evaluate the therapeutic effect of 
drugs and their superiority over other treatment methods, but biologics for hidrad-
enitis suppurativa (HS) have not been compared head-to-head in phase III studies.
Objectives: To evaluate the relative efficacy and safety of biologics for HS in a net-
work meta-analysis including available data from phase III trials.
Methods: MEDLINE and Embase were searched for phase III trials investigating the 
efficacy and/or safety of at least one biologic for moderate-to-severe HS. The odds 
ratios for reaching an HS Clinical Response 50 (HiSCR50) and for the occurrence of 
adverse events after 12–16 weeks were compared between treatments.
Results: PIONEER I and II (adalimumab 40 mg weekly vs. placebo), SUNSHINE 
and SUNRISE (secukinumab 300 mg every 2 vs. 4 weeks vs. placebo) as well as BE 
HEARD I and II (bimekizumab 320 mg every 2 vs. 4 weeks vs. placebo) with 2731 
patients were included. Adalimumab weekly was ranked most effective in reaching 
a HiSCR50 with significant superiority over secukinumab every 2 weeks (OR = 1.74; 
95% confidence interval [CI]: 1.11–2.73) and 4 weeks (OR = 1.72; 95% CI: 1.09–2.7) 
and insignificant superiority over bimekizumab every 2 weeks (OR = 1.23; 95% CI: 
0.74–2.06) and 4 weeks (OR = 1.25; 95% CI: 0.73–2.14). Adalimumab showed the 
fewest adverse events with significant superiority over bimekizumab every 2 weeks 
(OR = 0.52; 95% CI: 0.32–0.86) and insignificant superiority over bimekizumab every 
4 weeks (OR = 0.79; 95% CI: 0.47–1.33) and secukinumab every 2 weeks (OR = 0.69; 
95% CI: 0.45–1.07) and 4 weeks (OR = 0.71; 95% CI: 0.46–1.1).
Conclusions: Among currently approved biologic agents for moderate-to-severe HS, 
adalimumab demonstrated the highest efficacy and safety in the first 12–16 weeks of 
treatment.
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antagonist adalimumab was the first biologic approved for 
the therapy of moderate-to-severe HS. Results from phase 
III clinical trials demonstrated a clinically meaningful 
Hidradenitis Suppurativa Clinical Response 50 (HiSCR50) 
in 41.8 and 58.9% of patients receiving Adalimumab 40 mg 
weekly compared to 26.0 and 27.6% of patients receiving pla-
cebo, respectively.8

Secukinumab, a human monoclonal antibody (mAb) 
targeting IL-17A, was the first agent in this class to be ap-
proved for the treatment of moderate to severe HS at a dose 
of 300 mg weekly for 5 weeks and once monthly thereafter. 
More recently, bimekizumab, a humanized mAb that simul-
taneously inhibits both IL-17A and IL-17F, was approved 
with a dosing of 320 mg every 2 weeks up to week 16 and 
every 4 weeks thereafter.9–11

To date, no randomized head-to-head trials between 
adalimumab, secukinumab, and bimekizumab have been 
conducted in HS; therefore, educating clinical decision-
making still remains challenging.

Network meta-analyses (NMAs) are a powerful tool for 
the best possible comparative analysis of available evidence 
concerning the efficacy, safety, and ultimate therapeutic 
value of available treatments that have not been directly 
compared in a randomized controlled trial (RCT).

Although NMAs comparing the outcomes of systemic 
therapies for HS have been published,12–14 no specific com-
parisons were made between biologic agents that have 
completed phase III RCTs, and none of the existing NMAs 
included data from the recently concluded phase III trial of 
bimekizumab. The rationale behind the exclusive inclusion 
of phase III studies in this NMA was that the quality of an 
NMA increases with the similarity of the studies included15 
and phase III studies are quite standardized in terms of 
methodology.

The aim of this study was to investigate the compara-
tive efficacy and safety of biologic agents for the treatment 
of moderate-to-severe HS by including data from phase III 
RCTs.

M ATER I A L S A N D M ETHODS

Eligibility criteria

Population

Studies including adults (aged ≥18 years) with moderate-to-
severe HS were eligible; more specifically, studies that in-
cluded only or also adults with moderate-to-severe HS.

Study design, interventions and comparators

Phase III placebo-controlled and head-to-head RCTs in-
vestigating the efficacy and/or safety of at least one bio-
logic agent (adulimumab, secukinumab and bimekizumab). 
Comparators could be an active comparator or placebo. 

Interventions and comparators could be administered in 
monotherapy or in association with systemic antibiotics or 
topical antiseptics (combination therapy). Non-phase III 
trials, studies with a non-randomized design, studies with 
a run-in period with a systemic therapy, meeting abstracts, 
and trials with trial registration entry but early termination 
were excluded.

Outcomes

The primary efficacy outcome was the Hidradenitis 
Suppurativa Clinical Response 50 (HiSCR50) after 
12–16 weeks of treatment. HiSCR50 is defined as a ≥50% 
decrease in abscess and inflammatory nodules count with 
no increase in the number of abscesses and/or in the number 
of draining fistulae compared with baseline.16 The primary 
safety outcome was the occurrence of adverse events (AEs) 
during 12–16 weeks of treatment. The occurrence of serious 
adverse events (SAEs) during 12–16 weeks of treatment 
was a secondary outcome. The 30% reduction in pain on 
a numerical rating scale after 12–16 weeks was another 

Why was the study undertaken?

•	 To identify the most effective and safest biologics 
for moderate-to-severe hidradenitis suppurativa 
(HS).

What does the study add?

•	 Recently published phase III data on bimekizumab 
were included in this network meta-analysis and 
compared with phase III data on adalimumab and 
secukinumab, focusing on the first 12–16 weeks 
of HS treatment.

•	 Adalimumab weekly was ranked the most effec-
tive in reaching an HS Clinical Response 50 with 
significant superiority over secukinumab every 
2 weeks and every 4 weeks and insignificant su-
periority over bimekizumab every 2 weeks and 
every 4 weeks.

•	 Adalimumab showed the fewest adverse events, 
with significant superiority over bimekizumab 
every 2 weeks and insignificant superiority over 
bimekizumab every 4 weeks and secukinumab 
every 2 weeks and every 4 weeks.

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

•	 Among currently approved biologic agents 
for moderate-to-severe HS, adalimumab 
demonstrated the highest efficacy and safety in 
the first 12–16 weeks of treatment.
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planned secondary outcome that could not be analysed due 
to insufficient data.

Search strategy, screening of references and data 
extraction

Eligible trials were searched via Ovid in MEDLINE and 
Embase until 18 June 2023. The search term used in Ovid can 
be found in Table S1 in Appendix A. From a search on clini​
caltr​ials.​gov, we knew that the phase III trials BE HEARD I 
and BE HEARD II10 were ongoing at the date of our search. 
Upon request, the sponsor kindly sent us a brief summary of 
the data. However, in order to obtain all the necessary data 
for inclusion in the NMA, we decided to await the full publi-
cation of the results. To be on the safe side, the reference lists 
of included studies were reviewed for studies that we might 
have missed. Screening of references and data extraction was 
performed independently in duplicate; details can be found 
in Appendix A.

Data analysis

Measure of effect

The odds ratio (OR) was applied as an effect measure.

Network meta-analysis

To allow head-to-head comparisons for all treatments, a fre-
quentist random effects NMA model was built for each out-
come if sufficient data were available. The reference group 
was placebo. A forest plot was created to display the effect 
size of each treatment relative to placebo. All head-to-head 
comparisons were summarized in a league table. Moreover, 
the treatments were ranked according to P-scores.17

Quality of evidence

The risk of bias within included studies was evaluated using 
the revised Cochrane Risk of Bias Tool 2.18 Publication bias 
across studies was assessed by Egger's regression test. The 
GRADE Working Group approach was used to rate the cer-
tainty in all treatment effect estimates relative to placebo.19 
Further details on the evaluation of the quality of evidence 
can be found in Appendix A.

Sensitivity analyses

Results of the primary analyses of the included trials were 
used for the primary analysis of this NMA. Patients receiv-
ing systemic antibiotics as rescue for HS were counted as 
non-responders for the outcome HiSCR50 in the primary 

analyses of PIONEER I and II, SUNSHINE and SUNRISE, 
while patients who took any systemic antibiotic, not only 
as rescue for HS, were treated as non-responders in the pri-
mary analysis of BE HEARD I and II. The latter is very strin-
gent and may underestimate the efficacy of bimekizumab. 
Therefore, we performed a sensitivity analysis in which pa-
tients included in BE HEARD I and II who were treated with 
a systemic antibiotic were only counted as non-responders 
if the systemic antibiotic was used as rescue therapy for HS, 
similar to the designs of PIONEER I and II, SUNSHINE and 
SUNRISE.

Worsening of HS was counted as an AE in all included 
studies. Worsening of HS is likely connected to treatment 
performance. We performed a sensitivity analysis on the 
occurrence of AEs without counting worsening of HS as an 
AE. This allows for a comparison of the occurrence of AEs 
between treatments more independently of the efficacy. The 
definition of an AE in clinical trials is standardized and well 
established as any untoward medical occurrence temporally 
associated with the treatment, regardless of its actual cau-
sality.20 Therefore, by including HS flares in the primary 
analysis, we maintained consistency with this definition. 
Conversely, excluding flares represented a narrower focus 
and was conducted as a sensitivity analysis to evaluate the 
robustness of our results.

Performance of the statistical analysis and 
software

Details can be found in Appendix A.

Protocol

The protocol for this NMA was registered and published in 
PROSPERO (CRD42023405391).

R E SU LTS

Included studies and patients

The search in MEDLINE and Embase revealed 72 references. 
Following the title, abstract and full-text review, four 
trials were considered eligible: PIONEER I, PIONEER 
II,8 SUNSHINE and SUNRISE.9 As mentioned above, we 
knew that BE HEARD I and BE HEARD II10 were ongoing 
at the date of our search and included these trials after 
publication (Figure  1). No study falsely appeared to meet 
the inclusion criteria and was subsequently excluded. All 
excluded references with the reasons for exclusion are listed 
in Table A2. The study designs and the usage of concomitant 
antibiotics in the included studies are summarized in 
Appendix A. Figure 2 shows a network graph, which depicts 
the treatment comparisons performed with the included 
trials and how these direct comparisons were integrated 
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into a network, allowing direct and indirect treatment 
comparisons. In total, 2731 patients were included in this 
NMA. Baseline patient characteristics are summarized in 
Table  1. The baseline characteristics for each individual 
study are listed in Table A3.

Hidradenitis Suppurativa Clinical Response 50

Primary analysis

All three biologic agents were significantly more effective 
than placebo. Adalimumab injected every week in a dos-
age of 40 mg was ranked most effective with an OR of 2.81 

(95% CI: 2.01, 3.92; p < 0.001) for reaching a HiSCR50, with 
placebo as a comparator. Bimekizumab injected every 
2 weeks in a dosage of 320 mg was ranked second most ef-
fective with an OR of 2.28 (95% CI: 1.54, 3.36; p < 0.001) 
compared to placebo. Secukinumab injected every 4 weeks 

F I G U R E  1   Screening of references. Six phase III trials were included in total. Four trials were identified by the search in MEDLINE and Embase via 
Ovid. Two trials were ongoing at the time of the search via Ovid and were included after publication.

Records excluded
(n = 28)

Records removed before screening, n = 25:
• Duplicate records (n = 25)
• Records marked as ineligible by automation 

tools (n = 0) 
• Records removed for other reasons (n = 0)

Reports excluded, n = 17:
• PostHoc analysis from phase III trials: 14
• Conference abstracts showing results of 

published phase III trials: 3

Records identified from Embase and 
MEDLINE via Ovid, n = 72: 
• MEDLINE (n = 12)
• Embase (n = 60)

Title and abstract review,
n = 47

Full text review
(n = 19)

Inclusion:
• Studies, n = 6
• Reports, n = 3

Reports
n = 2

Studies ongoing at the time of the 
search via Ovid (n = 2)

F I G U R E  2   Network graph with included treatments. Lines represent 
direct comparisons performed by the included phase III trials. Grey 
triangles depict multi-arm studies.

Adalimumab 40 mg
every week

Bimekizumab 320 mg
every 2 weeks

Bimekizumab 320 mg
every 4 weeks

Placebo Secukinumab 300 mg
every 2 weeks

Secukinumab 300 mg
every 4 weeks

T A B L E  1   Main characteristics of included patients.

Number of studies, n 6

Randomized patients, n 2731

Age, mean years (95% CI) 36.0 (35.5; 36.5)

BMI, mean kg/m2 (95% CI) 32.7 (32.1; 33.3)

Abscess count, mean (95% CI) 2.9 (2.6; 3.3)

Inflammatory nodule count, mean (95% CI) 10.9 (10.1; 11.7)

Draining tunnel count, mean (95% CI) 3.2 (2.9; 3.5)

Proportion of female patients, mean % (95% CI) 58.6 (54.8; 62.4)

Proportion of current smokers, mean % (95% CI) 50.3 (46.7; 54.0)

Proportion of former smokers, mean % (95% CI) 14.6 (12.8; 16.5)

Hurley stage II, mean % (95% CI)a 56.1 (53.2; 59.0)

Hurley stage III, mean % (95% CI)a 42.5 (39.0; 46.0)

White race, mean % (95% CI) 79.2 (77.0; 81.3)

Black race, mean % (95% CI) 10.6 (8.0; 13.1)

Asian race, mean % (95% CI) 7.6 (5.0; 10.1)

Abbreviations: BMI, body mass index; CI, confidence interval.
aSUNSHINE and SUNRISE also included patients with Hurley stage I.
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in a dosage of 300 mg was ranked fourth with an OR of 
1.63 (95% CI: 1.21, 2.21; p = 0.001) compared to placebo 
(Figure 3).

Adalimumab injected every week in a dosage of 40 mg 
was significantly more effective than secukinumab 300 mg 
injected every 2 weeks (OR: 1.74; 95% CI: 1.11, 2.73; p = 0.016) 
and 4 weeks (OR: 1.72; 95% CI: 1.09, 2.70; p = 0.019). Other 
comparisons between biologic agents were non-significant 
(Table 2).

Grading of the certainty of evidence according to the 
GRADE approach is included in Figure 3. No effect estimate 
was downgraded in the certainty of evidence. Further details 
on the quality of evidence can be found in Appendix B.

Sensitivity analysis

In the sensitivity analysis, patients included in BE HEARD 
I and II and treated with a systemic antibiotic were only 
counted as non-responders if the systemic antibiotic was 
used as rescue therapy for HS. Since fewer patients from 
BE HEARD I and II were counted as non-responders in the 
sensitivity analysis, the effect of bimekizumab was expected 
to be higher, and this could be seen. Adalimumab injected 
every week in a dosage of 40 mg was still ranked as the most 
effective and significantly more effective than secukinumab 
300 mg injected every 2 weeks (OR: 1.74; 95% CI: 1.11, 2.73; 
p = 0.016) and 4 weeks (OR: 1.72; 95% CI: 1.09, 2.70; p = 0.019). 
In contrast to the primary analysis, bimekizumab 320 mg 
injected every 2 weeks was significantly more effective than 
secukinumab 300 mg injected every 2 weeks (OR: 1.65; 95% 
CI: 1.01, 2.68; p = 0.045). Other comparisons between biolog-
ics were non-significant (Figure B2 and Table B2).

Adverse events

Primary analysis

Adalimumab injected every week in a dosage of 40 mg 
was ranked safest, with an OR for experiencing an AE of 
0.69 (95% CI: 0.51, 0.95; p = 0.023) compared to placebo. 

Adalimumab was the only medication that showed signifi-
cantly fewer AEs than placebo. Bimekizumab injected every 
4 weeks in a dosage of 320 mg was ranked second safest, with 
an OR for experiencing an AE of 0.88 (95% CI: 0.58, 1.32; 
p = 0.527) compared to placebo. Secukinumab injected every 
4 weeks in a dosage of 300 mg was ranked third safest, with 
an OR for experiencing an AE of 0.97 (95% CI: 0.72, 1.32; 
p = 0.869) compared to placebo (Figure 4).

Adalimumab injected every week in a dosage of 40 mg 
showed significantly fewer AEs than bimekizumab 320 mg 
injected every 2 weeks (odds ratio: 0.52; 95% CI: 0.32, 0.86; 
p = 0.010). Bimekizumab 320 mg injected every 2 weeks 
showed significantly more AEs than bimekizumab 320 mg 
injected every 4 weeks (odds ratio: 1.52; 95% CI: 1.13, 2.04; 
p = 0.006). Other comparisons between biologic agents were 
non-significant (Table 3).

Grading of the certainty of evidence according to the 
GRADE approach is shown in Figure 4. There was no down-
grade in the certainty of evidence of an effect estimate. 
Further details on the quality of evidence can be found in 
Appendix C.

Sensitivity analysis

In the sensitivity analysis, worsening of HS was not counted 
as an AE, which may enable a more realistic and precise 
analysis of the occurrence of true drug-associated AEs, as 
disease-related events reported as AEs are at least partially 
accounted for. In contrast to the primary analysis, where 
adalimumab showed significantly fewer AEs than placebo, 
there was no significant difference of any biologic agent to 
placebo (Figure C2 and Table C2).

Severe adverse events

No medication showed a significant difference compared 
to placebo in terms of SAE. Adalimumab injected every 
week in a dosage of 40 mg was ranked safest, with an OR for 
experiencing an SAE of 0.54 (95% CI: 0.20, 1.47; p = 0.225) 
compared to placebo. Secukinumab injected every 2 weeks 

F I G U R E  3   Forest plot for the primary network analysis on the Hidradenitis Suppurativa Clinical Response 50. Clinical response defined by 
HiSCR50 after 12–16 weeks of treatment is shown for all treatments in relation to placebo. The treatments are ranked according to P scores. The certainty 
of evidence is provided on the right (GRADE). CI, confidence interval; GRADE, GRADE Working Group approach for rating the quality of effect 
estimates from network meta-analysis; HiSCR50, Hidradenitis Suppurativa Clinical Response 50; OR, odds ratio.

Treatment

Adalimumab 40 mg every week
Bimekizumab 320 mg every 2 weeks
Bimekizumab 320 mg every 4 weeks
Secukinumab 300 mg every 4 weeks
Secukinumab 300 mg every 2 weeks
Placebo

0.5 1 2

vs. Placebo (HiSCR50) OR [95% CI]

2.81 [2.01; 3.92]
2.28 [1.55; 3.36]
2.25 [1.47; 3.42]
1.63 [1.21; 2.21]
1.61 [1.19; 2.18]
1.00 

P−score

0.09
0.28
0.31
0.65
0.67
1.00

p−value

<0.001
<0.001
<0.001
0.001
0.002

GRADE

high
high
high
high
high

 14683083, 2026, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.20617 by C

ochraneItalia, W
iley O

nline L
ibrary on [24/07/2026]. See the T

erm
s and C

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

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



642  |      BIOLOGICS FOR HIDRADENITIS SUPPURATIVA

in a dosage of 300 mg was ranked second safest, with an OR 
for experiencing a SAE of 0.80 (95% CI: 0.32, 1.99; p = 0.637) 
compared to placebo. Secukinumab injected every 4 weeks 
in the same dosage was ranked fourth safest, with an OR for 
experiencing a SAE of 4.25 (95% CI: 0.53, 34.31; p = 0.175) 
compared to placebo. All treatment comparisons were non-
significant (Figure D1 and Table D1).

Grading of the certainty of evidence according to the 
GRADE approach is shown in Figure  D1. The effect es-
timates for adalimumab and secukinumab were down-
graded to moderate due to considerable imprecision or 
wide confidence intervals because of few events in relation 
to the number of cases. The effect estimates for bimeki-
zumab were downgraded to low due to high imprecision, 
also because of few events relative to the number of cases. 
More details on the quality of evidence can be found in 
Appendix D.

DISCUSSION

The treatment of HS remains a challenge in clinical prac-
tice. Adalimumab was the first approved biologic agent for 
moderate-to-severe HS, and its approval has since been 
considered a breakthrough in HS treatment. However, a 
considerable percentage of patients are unable to achieve 
optimal treatment goals despite adalimumab treatment.21 
Secukinumab, targeting IL-17A, and bimekizumab, which 
targets both IL-17A and IL-17F, have met primary efficacy 
endpoints in phase III trials, have been approved, and en-
rich the therapeutic armamentarium available for moderate-
toto-severe HS.9,10

In our NMA comparing phase III RCTs of biologics in 
HS, adalimumab, secukinumab and bimekizumab showed 
a significantly better HiSCR50 response than placebo after 
12–16 weeks. Adalimumab 40 mg weekly ranked as the 
most effective in reaching a HiSCR50 response, followed 
by bimekizumab 320 mg every 2 weeks, bimekizumab 
320 mg every 4 weeks, secukinumab 300 mg every 4 weeks 
and secukinumab 300 mg every 2 weeks. Adalimumab was 
found to be significantly more effective than both doses of 
secukinumab, while no significant difference was found 
between adalimumab and both doses of bimekizumab 
or between bimekizumab and secukinumab. Regarding 
AEs and SAEs, none of the therapies bore significantly 
higher risks than placebo. The lowest rate of AEs was re-
ported in the adalimumab 40 mg group, followed by bi-
mekizumab 320 mg every 4 weeks, secukinumab 300 mg 
every 4 weeks, secukinumab 300 mg every 2 weeks and 
bimekizumab 320 mg every 2 weeks. Adalimumab 40 mg 
every week showed significantly less AEs than bimeki-
zumab 320 mg every 2 weeks. Bimekizumab 320 mg every 
4 weeks showed significantly less AEs than bimekizumab 
320 mg every 2 weeks. Other comparisons between biolog-
ics were nonsignificant. Interestingly, the rate of AEs in 
patients treated with adalimumab 40 mg every week was 
significantly lower than in the placebo group. This is most T
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likely due to the fact that in the clinical trials used for our 
NMA, worsening of HS was reported as an adverse effect 
and that worsening of HS may have been less common in 
the treatment group than in the placebo group. In fact, 
there was no significant difference between any biologic 
and placebo in a sensitivity analysis in which worsening of 
HS was not considered an AE. Adalimumab 40 mg every 
week also showed the fewest AEs in the sensitivity anal-
ysis. Finally, the rates of SAEs were slightly higher with 
both bimekizumab doses compared to placebo, although 
not significantly. All treatment comparisons for SAEs 
were nonsignificant.

Appendix E briefly summarizes previous NMAs that fo-
cused on systemic treatments for HS.12–14

None of these NMAs included data from the recently 
concluded phase III trial of bimekizumab, and all of these 
NMAs included trials at different phases, which resulted in a 
certain degree of heterogeneity in methodology and baseline 
characteristics among included studies. Our NMA included 
only phase III clinical trials to maximize the homogeneity of 
the methodology and thus the comparability of the included 
studies and interventions.

Our study does have some limitations. First, it is lim-
ited to the endpoint of 12–16 weeks. Long-term efficacy and 
safety data still need further evaluation, especially given that 
HiSCR50 can be reached after 24 weeks if an earlier response 
was not achieved or only partially achieved as for the pa-
tients with dermal tunnels.22

Second, the analysed trials differed in terms of inclusion 
criteria. Mildly affected Hurley I patients were only included 
in SUNSHINE and SUNRISE. This could have reduced 
the difference between the treated and placebo groups in 
SUNSHINE and SUNRISE and thus could have reduced the 
effect estimates for the efficacy of secukinumab. This effect 
has been already described in clinical trials on psoriasis or 
atopic dermatitis.23,24

Third, different methods for handling missing data have 
been applied by the included trials for the HiSCR50 efficacy 
endpoint. In PIONEER I and II, non-response imputation 
was used. In contrast, multiple imputation was used in 
SUNSHINE, SUNRISE, BE HEARD I and BE HEARD II. 
Multiple imputations may have positively affected the effect 

estimates for the efficacy of bimekizumab and secukinumab 
compared to adalimumab.

Fourth, the included trials differed in terms of al-
lowed background medication and in evaluating treat-
ment efficacy when rescue antibiotic medication was 
administered. While in PIONEER I, patients receiving 
oral antibiotic agents for HS were required to stop treat-
ment before baseline, patients included in PIONEER II, 
SUNSHINE, SUNRISE, BE HEARD I and BE HEARD II 
were allowed to continue treatment with antibiotics (tet-
racycline class) in stable dosages. Only in BE HEARD 
I and II, patients who took any systemic antibiotic, not 
only as rescue for HS, were treated as non-responders. 
This may have favoured secukinumab and adalimumab 
in efficacy compared to bimekizumab. Therefore, we per-
formed a sensitivity analysis in which for BE HEARD I 
and II, taking an antibiotic was considered a non-response 
only if the antibiotic was taken for HS. In the sensitivity 
analysis, adalimumab was still ranked most effective and 
significantly more effective than secukinumab injected 
every 2 weeks and every 4 weeks. However, in contrast to 
the primary analysis, bimekizumab injected every 2 weeks 
was found to be significantly more effective than secuki-
numab injected every 2 weeks.

Finally, with regard to SAEs, the certainty of evidence 
was downgraded due to significant imprecision or wide con-
fidence intervals. The low precision is due to the low number 
of SAEs that occurred during the limited observation peri-
ods of the included phase III studies. Post-marketing phase 
IV surveillance studies with long observation periods are re-
quired to further assess the safety profile, in particular, the 
long-term safety profile and the risk of SAEs.

CONCLUSIONS A N D FU T U R E 
PER SPEC TI V E S

In this NMA that investigated the comparative efficacy 
and safety of biologic agents for the treatment of moderate-
to-severe HS by including data of methodologically 
comparable phase III trials, adalimumab 40 mg every 
week was ranked most effective in achieving a HiSCR50 

F I G U R E  4   Forest plot for the primary network analysis on the occurrence of adverse events. The odds ratio for experiencing an adverse event is 
shown for all treatments with placebo as a comparator. The treatments are ranked according to P scores. The certainty of evidence is provided on the 
right (GRADE). CI, confidence interval; GRADE, GRADE Working Group approach for rating the quality of effect estimates from network meta-
analysis; OR, odds ratio.

Treatment

Adalimumab 40 mg every week
Bimekizumab 320 mg every 4 weeks
Secukinumab 300 mg every 4 weeks
Placebo
Secukinumab 300 mg every 2 weeks
Bimekizumab 320 mg every 2 weeks

0.75 1 1.5

vs. Placebo (Adverse Event) OR [95% CI]

0.69 [0.51; 0.95]
0.88 [0.58; 1.32]
0.97 [0.72; 1.32]
1.00 
1.00 [0.74; 1.36]
1.33 [0.91; 1.94]

P−score

0.94
0.66
0.49
0.43
0.43
0.06

p−value

0.023
0.527
0.869

0.986
0.143

GRADE

high
high
high

high
high
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after 12–16 weeks, followed by bimekizumab 320 mg every 
2 weeks, bimekizumab 320 mg every 4 weeks, secukinumab 
300 mg every 4 weeks and secukinumab 300 mg every 
2 weeks. Adalimumab 40 mg showed the fewest adverse 
events, followed by bimekizumab 320 mg every 4 weeks, 
secukinumab 300 mg every 4 weeks, secukinumab 300 mg 
every 2 weeks and bimekizumab 320 mg every 2 weeks.

These results combined with the extensive clinical experi-
ence support the role of adalimumab as ‘standard of care’ in 
the treatment of moderate-to-severe HS. However, it should 
be noted that these conclusions are based on a 16-week ob-
servation period and that the potential long-term superiority 
of adalimumab remains to be demonstrated.

Despite the undeniable progress in managing moderate-
to-severe HS that biologic agents offer, a considerable pro-
portion of HS patients with moderate-to-severe disease 
unfortunately do not reach a HiSCR50 within 12–16 weeks. 
It remains to be determined whether non-responder pa-
tients would benefit from switching to another biologic, 
or if therapeutic agents targeting more than one cytokine/
signaling pathway are required for optimal disease control 
in HS.
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