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A B S T R A C T

Background

Hidradenitis suppurativa (HS) is a chronic inflammatory skin condition characterised by recurrent painful boils in flexural sites, such as the
axillae and groin, that a@ects about 1% of the population, with onset in early adulthood.

Objectives

To assess the e@ects of interventions for HS in people of all ages.

Search methods

We searched the following databases up to 13 August 2015: the Cochrane Skin Group Specialised Register, CENTRAL in the Cochrane Library
(Issue 7, 2015), MEDLINE (from 1946), EMBASE (from 1974), and LILACS (from 1982). We also searched five trials registers and handsearched
the conference proceedings of eight dermatology meetings. We checked the reference lists of included and excluded studies for further
references to relevant trials.

Selection criteria

Randomised controlled trials (RCTs) of all interventions for hidradenitis suppurativa.

Data collection and analysis

Two review authors independently assessed study eligibility and methodological quality and performed data extraction. Our primary
outcomes were quality of life, measured by a validated dermatology-specific scale, and adverse e@ects of the interventions.

Main results

Twelve trials, with 615 participants, met our inclusion criteria. The median number of participants in each trial was 27, and median
trial duration was 16 weeks. The included studies were conducted over a 32-year time period, from 1983 to 2015. A single RCT that was
underpowered to detect clinically meaningful di@erences investigated most interventions.
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There were four trials of anti-TNF-α (tumour necrosis factor-alpha) therapies, which included etanercept, infliximab, and adalimumab.
Adalimumab 40 mg weekly improved the Dermatology Life Quality Index (DLQI) score in participants with moderate to severe HS by 4.0
points relative to placebo (95% confidence interval (CI) -6.5 to -1.5 points), an e@ect size approximately equal to the DLQI minimal clinically
important di@erence. We reduced the evidence quality to 'moderate' because the e@ect size was based on the results of only one study. In
a meta-analysis of two studies with 124 participants, standard dose adalimumab 40 mg every other week was ine@ective compared with
placebo (moderate quality evidence). In a smaller study of 38 participants, of whom only 33 provided e@icacy data, infliximab 5 mg/kg
treatment improved DLQI by 8.4 DLQI points aJer eight weeks. Etanercept 50 mg twice weekly was well tolerated but ine@ective.

In a RCT of 200 participants, no di@erence was found in surgical complications (week one: risk ratio (RR) 0.78, 95% CI 0.58 to 1.05, moderate
quality evidence) or risk of recurrence (aJer three months: RR 0.96, 95% CI 0.68 to 1.34, moderate quality evidence) in those randomised
to receive a gentamicin-collagen sponge prior to primary closure compared with primary closure alone.

RCTs of other interventions, including topical clindamycin 1% solution; oral tetracycline; oral ethinylestradiol 50 mcg with either
cyproterone acetate 50 mg or norgestrel 500 mcg; intense pulsed light; neodymium-doped yttrium aluminium garnet (Nd:YAG) laser;
methylene blue gel photodynamic therapy; and staphage lysate, were relatively small studies, preventing firm conclusions due to
imprecision.

Authors' conclusions

Many knowledge gaps exist in RCT evidence for HS. Moderate quality evidence exists for adalimumab, which improves DLQI score when 40
mg is given weekly, twice the standard psoriasis dose. However, the 95% confidence interval includes an e@ect size of only 1.5 DLQI points,
which may not be clinically relevant, and the safety profile of weekly dosing has not been fully established. Infliximab also improves quality
of life, based on moderate quality evidence.

More RCTs are needed in most areas of HS care, particularly oral treatments and the type and timing of surgical procedures. Outcomes
should be validated, ideally, including a minimal clinically important di@erence for HS.

P L A I N   L A N G U A G E   S U M M A R Y

Treatments for hidradenitis suppurativa

Background

Hidradenitis suppurativa (HS) is a long-term, distressing skin condition involving multiple painful boils in skin creases, such as the armpits,
groin, and genital region, estimated to a@ect about 1 in 100 people. It typically begins in early adulthood and has a large impact on quality
of life because of pain, scarring, and low self-esteem. Doctors and the general public have largely ignored the condition, in part because
people with HS do not wish to draw attention to their condition, so there is a relative lack of evidence to guide treatment.

Review question

What are the beneficial and harmful e@ects of treatments for hidradenitis suppurativa in terms of changes in quality of life and side e@ects?

Study characteristics

Our review included only randomised controlled trials (RCTs); we included 12 trials, containing a total of 615 people. In most cases, only
a single trial that was too small to provide meaningful results investigated the treatments. There was no RCT evidence to support several
quite commonly used treatments. The average duration of the trials was four months, long enough to check whether a treatment works
initially but not long enough to show the duration of disease control or to detect delayed side e@ects.

Key results

The evidence from two trials for clindamycin lotion applied to the skin and oral tetracyclines was relatively weak, despite these antibiotics
being standard treatments for mild to moderate HS. There were four pharmaceutical industry-sponsored trials of anti-TNF-α (tumour
necrosis factor-alpha) therapies, which included etanercept, infliximab, and adalimumab. Of these, a trial of etanercept did not find benefit,
whereas a small trial of infliximab reported an improvement in quality of life aJer eight weeks. A larger trial, including 154 participants,
investigated adalimumab. There was no benefit for moderate to severe HS at standard psoriasis doses of 40 mg every other week, but 40
mg weekly did improve quality of life. The estimate of quality of life improvement ranged from a level that probably would help people
with HS to a level that might not be enough to justify use of adalimumab. The trial found no increase in serious side e@ects, including
infections, but it was not large enough to detect rare e@ects. There were no trials investigating when to perform surgery or what surgical
procedure to consider. One trial looked at inserting an antibiotic sponge into wounds aJer removal of HS lesions, but found no benefit
compared with surgery without the antibiotic sponge. There were three trials of laser-type treatments, but the trial quality was too low
to recommend these therapies.

Quality of the evidence
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Our review has highlighted a need for more clinical trials to give better evidence to guide treatment choices in HS. More trials of oral
treatments are required as well as surgical studies. Future trials should include patient-reported outcomes, such as quality of life and pain.
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Summary of findings for the main comparison.   Adalimumab weekly compared with placebo for hidradenitis suppurativa

Adalimumab weekly compared with placebo for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: adalimumab weekly
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Adalimumab weekly

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Change in DLQI score (impu-
tation) 
Follow-up: 16 weeks

- The mean change in DLQI score (imputa-
tion) in the intervention groups was
4 lower 
(6.49 to 1.51 lower)

- 102
(1 study)

⊕⊕⊕⊝
moderate1

-

Change in DLQI score (LOCF) 
Follow-up: 16 weeks

- The mean change in DLQI score (LOCF) in
the intervention groups was
4.1 lower 
(6.59 to 1.61 lower)

- 102
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

39 per 1000 78 per 1000 
(15 to 409)

Moderate

Frequency of serious ad-
verse effects 
Follow-up: 16 weeks

39 per 1000 78 per 1000 
(15 to 407)

RR 2 
(0.38 to 10.44)

102
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

0 per 1000 39 per 10002
(0 to 0)

Frequency of treatment dis-
continuation 
Follow-up: 16 weeks

Moderate

RR 5 
(0.25 to 101.63)

102
(1 study)

⊕⊕⊕⊝
moderate1

-
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0 per 1000 39 per 10002 
(0 to 0)

Study population

353 per 1000 332 per 1000 
(194 to 572)

Moderate

Proportion of participants
with infectious adverse ef-
fects 
Follow-up: 16 weeks

353 per 1000 332 per 1000 
(194 to 572)

RR 0.94 
(0.55 to 1.62)

102
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

271 per 1000 479 per 1000 
(276 to 831)

Moderate

Proportion with improve-
ment in pain 
VAS 
Follow-up: 16 weeks

271 per 1000 480 per 1000 
(276 to 832)

RR 1.77 
(1.02 to 3.07)

96
(1 study)

⊕⊕⊕⊝
moderate1

-

Change in modified Sarto-
rius scale score (imputa-
tion) 
Follow-up: 16 weeks

- The mean change in modified Sartorius
scale score (imputation) in the interven-
tion groups was
23 lower 
(50.16 lower to 4.16 higher)

- 102
(1 study)

⊕⊕⊕⊝
moderate1

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; DLQI: Dermatology Life Quality Index; LOCF: last observation carried forward; RR: risk ratio; VAS: visual analogue scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for imprecision because the evidence is based on the results of a single study and subsequent studies are likely to have an important impact on our
confidence in the estimate of e@ect and may change the estimate (Ioannidis 2005).
2Due to the low frequency of events (0) in the control group, the corresponding risk reflects the observed events in the intervention group.
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Summary of findings 2.   Adalimumab every other week compared with placebo for hidradenitis suppurativa

Adalimumab every other week compared with placebo for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: adalimumab every other week
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Adalimumab every other week

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Change in DLQI score
(LOCF) 
Follow-up: 16 weeks1

- The mean change in DLQI score (LOCF) in
the intervention groups was
1.61 lower 
(3.86 lower to 0.64 higher)

- 124
(2 studies)

⊕⊕⊕⊕
high

-

Study population

35 per 1000 52 per 1000 
(9 to 296)

Moderate

Frequency of serious ad-
verse effects 
Follow-up: 16 weeks1

20 per 1000 29 per 1000 
(5 to 169)

RR 1.47 
(0.26 to 8.44)

124
(2 studies)

⊕⊕⊕⊕
high

-

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Frequency of treatment
discontinuation 
Follow-up: 16 weeks1

0 per 1000 0 per 1000 
(0 to 0)

RR 4.91 
(0.24 to 99.74)

124
(2 studies)

⊕⊕⊕⊕
high

-

Study populationProportion of participants
with infectious adverse ef-
fects 
Follow-up: 16 weeks1

333 per 1000 533 per 1000 
(190 to 1000)

RR 1.60 
(0.57 to 4.53)

124
(2 studies)

⊕⊕⊕⊕
high

-
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Moderate

260 per 1000 416 per 1000 
(148 to 1000)

Change in Pain VAS 
Follow-up: 12 weeks

- The mean change in pain vas in the inter-
vention groups was
16.57 lower 
(55.28 lower to 22.14 higher)

- 21
(1 study)

⊕⊕⊝⊝

low2,3

-

Study population

271 per 1000 363 per 1000 
(198 to 658)

Moderate

Proportion with improve-
ment in pain 
Follow-up: 16 weeks

729 per 1000 363 per 1000 
(198 to 659)

RR 1.34 
(0.73 to 2.43)

95
(1 study)

⊕⊕⊕⊝
moderate3

-

Change in Sartorius scale
score (LOCF) 
Follow-up: 16 weeks1

- The mean change in Sartorius scale score
(LOCF) in the intervention groups was
0.42 standard deviations lower 
(1.22 lower to 0.37 higher)

- 124
(2 studies)

⊕⊕⊕⊝
moderate4

SMD -0.42 (-1.22
to 0.37)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; DLQI: Dermatology Life Quality Index; LOCF: last observation carried forward; RR: risk ratio; SMD: standardised mean difference; VAS: visual ana-
logue scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Follow up 12 weeks for 21 participants (Miller 2011).
2Imbalance in baseline disease severity between the 2 groups - downgraded due to indirectness as the results may not be of relevance to the wider population.
3Downgraded one level for imprecision because the evidence is based on the results of a single study (for each of these outcomes) and subsequent studies are likely to have an
important impact on our confidence in the estimate of e@ect and may change the estimate (Ioannidis 2005).
4Downgraded one level for inconsistency as the I2 statistic of 59% demonstrates substantial study heterogeneity for this outcome.
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Summary of findings 3.   Infliximab compared with placebo for hidradenitis suppurativa

Infliximab compared with placebo for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: infliximab
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Infliximab

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

56 per 1000 267 per 1000 
(33 to 1000)

Moderate

At least 50% decrease
in HS Severity Index 
Follow-up: 8 weeks

56 per 1000 269 per 1000 
(34 to 1000)

RR 4.80 
(0.6 to 38.48)

33
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

167 per 1000 800 per 1000 
(277 to 1000)

Moderate

Physician global as-
sessment 
Follow-up: 8 weeks

167 per 1000 802 per 1000 
(277 to 1000)

RR 4.80 
(1.66 to 13.9)

33
(1 study)

⊕⊕⊕⊝
moderate1

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; HS: hidradenitis suppurativa; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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1Downgraded one level for imprecision due to a small number of events in only a single study.
 
 

Summary of findings 4.   Etanercept compared with placebo for hidradenitis suppurativa

Etanercept compared with placebo for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: etanercept
Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Etanercept

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Dermatology Life
Quality Index 
Follow-up: 12 weeks

- No significant difference between the 2 groups
(P = 0.12, Mantel-Haenszel test)

- 17
(1 study)

⊕⊕⊕⊝
moderate1

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for imprecision due to a small number of participants in only a single study.
 
 

Summary of findings 5.   Topical clindamycin compared with placebo for hidradenitis suppurativa

Topical clindamycin compared with placebo for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: topical clindamycin
Comparison: placebo
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Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Topical clindamycin

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

214 per 1000 154 per 1000 
(30 to 780)

Moderate

Adverse effects
(non-serious) 
Follow-up: 12
weeks

214 per 1000 154 per 1000 
(30 to 779)

RR 0.72 
(0.14 to 3.64)

27
(1 study)

⊕⊕⊕⊝
moderate1

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for imprecision due to a small number of events (five) in only a single study.
 
 

Summary of findings 6.   Oral tetracycline compared with topical clindamycin for hidradenitis suppurativa

Oral tetracycline compared with topical clindamycin for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: oral tetracycline
Comparison: topical clindamycin

Illustrative comparative risks* (95% CI)Outcomes

Assumed risk Corresponding risk

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments
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Topical clin-
damycin

Oral tetracycline

Participant global assess-
ment VAS 
Visual analogue scale (VAS)
(0 to 100 mm)
Follow-up: 16 weeks

- The mean participant global assessment
VAS in the intervention groups was
28 lower 
(46.64 to 9.36 lower)

- 34
(1 study)

⊕⊕⊝⊝

low1,2

-

Pain VAS 
VAS (0 to 100 mm)
Follow-up: 16 weeks

- The mean pain VAS in the intervention
groups was
3 higher 
(47.46 lower to 53.46 higher)

- 34
(1 study)

⊕⊕⊝⊝

low1,2

-

Nodules score 
Nodule count
Follow-up: 16 weeks

- The mean nodules score in the intervention
groups was
0.3 higher 
(2.6 lower to 3.2 higher)

- 34
(1 study)

⊕⊕⊝⊝

low1,2

-

Abscesses score 
Abscess count
Follow-up: 16 weeks

- The mean abscesses score in the interven-
tion groups was
0.8 higher 
(0.83 lower to 2.43 higher)

- 34
(1 study)

⊕⊕⊝⊝

low1,2

-

Physician global assess-
ment VAS 
VAS (0 to 100 mm)
Follow-up: 16 weeks

- The mean physician global assessment VAS
in the intervention groups was
9 higher 
(12.61 lower to 30.61 higher)

- 34
(1 study)

⊕⊕⊝⊝

low1,2

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; VAS: visual analogue scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for risk of attrition bias due to absence of an intention-to-treat analysis, in the context that 12 of 46 participants (26%) dropped out of the study.
2Downgraded one level for imprecision due to a small number of participants (34) in only a single study.
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Summary of findings 7.   Ethinyloestradiol and cyproterone acetate compared with ethinyloestradiol and norgestrel for hidradenitis suppurativa

Ethinyloestradiol and cyproterone acetate compared with ethinyloestradiol and norgestrel for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: ethinyloestradiol and cyproterone acetate
Comparison: ethinyloestradiol and norgestrel

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Ethinyloestradi-
ol & norgestrel

Ethinyloestradiol & cyproterone ac-
etate

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

1000 per 1000 530 per 1000 
(290 to 980)

Moderate

Number of participants
reporting non-serious ad-
verse effects 
Follow-up: 6 months

1000 per 1000 530 per 1000 
(290 to 980)

RR 0.53 
(0.29 to 0.98)

18
(1 study)

⊕⊕⊕⊝
moderate1

-

Participant global assess-
ment VAS 
Scale from: 0 to 100
Follow-up: 6 months

- The mean participant global assessment
VAS in the intervention groups was
6 higher 
(15.98 lower to 27.98 higher)

- 17
(1 study)

⊕⊕⊕⊝
moderate1

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio; VAS: visual analogue scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for imprecision due to a small number of participants in only a single study.
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Summary of findings 8.   Gentamicin sponge compared with primary closure alone for hidradenitis suppurativa

Gentamicin sponge compared with primary closure alone for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: gentamicin sponge
Comparison: primary closure alone

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Primary closure
alone

Gentamicin sponge

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

526 per 1000 411 per 1000 
(305 to 553)

Moderate

Adverse effects - complication
rate at 1 week after surgery 
Follow-up: 1 weeks

526 per 1000 410 per 1000 
(305 to 552)

RR 0.78 
(0.58 to 1.05)

200
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

197 per 1000 178 per 1000 
(99 to 320)

Moderate

Adverse effects - complica-
tion rate at 3 months after
surgery 
Follow-up: 3 months

197 per 1000 177 per 1000 
(99 to 319)

RR 0.9 
(0.5 to 1.62)

200
(1 study)

⊕⊕⊕⊝
moderate1

-

Study population

421 per 1000 404 per 1000 
(286 to 564)

Moderate

Recurrence rate at 3 months
after surgery 
Follow-up: 3 months

421 per 1000 404 per 1000 

RR 0.96 
(0.68 to 1.34)

200
(1 study)

⊕⊕⊕⊝
moderate1

-
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(286 to 564)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level due to unclear risk of bias for most domains. In particular, the study report states that there was an imbalance in randomisation due to early cessation of
the study, but no further details are provided. Also, no description is provided of any special measures to ensure blinding of personnel, who would otherwise have been aware
of treatment allocation from the operative notes.
 
 

Summary of findings 9.   Intense pulsed light compared with no treatment for hidradenitis suppurativa

Intense pulsed light compared with no treatment for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: intense pulsed light
Comparison: no treatment

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

No treatment Intense pulsed light

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Participant global assessment: satisfac-
tion with treatment 
Questionnaire
Follow-up: uncertain

0 per 1000 0 per 1000 
(0 to 0)

RR 9.67 
(2.01 to 46.43)

34
(1 study)

⊕⊕⊝⊝

low1,2

-

Participant global assessment: satisfac-
tion with treatment - axilla 

Study population RR 21.00 
(1.37 to 322.28)

24
(1 study)

⊕⊕⊝⊝

low1,2

-
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0 per 1000 0 per 1000 
(0 to 0)

Moderate

Questionnaire
Follow-up: uncertain

0 per 1000 0 per 1000 
(0 to 0)

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Participant global assessment: satisfac-
tion with treatment - groin 
Questionnaire
Follow-up: uncertain

0 per 1000 0 per 1000 
(0 to 0)

RR 5.00 
(0.31 to 79.94)

8
(1 study)

⊕⊕⊝⊝

low1,2

-

Study population

0 per 1000 0 per 1000 
(0 to 0)

Moderate

Participant global assessment: satisfac-
tion with treatment - inframammary 
Questionnaire
Follow-up: uncertain

0 per 1000 0 per 1000 
(0 to 0)

RR 3.00 
(0.24 to 37.67)

2
(1 study)

⊕⊕⊝⊝

low1,2

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level due to performance bias resulting from participants being unblinded, in the absence of a sham treatment for the control side.
2Downgraded one level for imprecision due to a small number of participants in only a single study.
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Summary of findings 10.   Nd:YAG laser compared with topical control for hidradenitis suppurativa

Nd:YAG laser compared with topical control for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: Nd:YAG laser
Comparison: topical control

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Topical control Nd:YAG laser

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Modified HS-LASI score af-
ter 3 months 
Follow-up: 3 months

- The mean modified HS-LASI score after 3
months in the intervention groups was
14.03 lower 
(18.84 to 9.22 lower)

- 50
(1 study)

⊕⊝⊝⊝

very low1,2,3

-

Modified HS-LASI score af-
ter 3 months - axilla 
Follow-up: 3 months

- The mean modified HS-LASI score after 3
months - axilla - in the intervention groups
was
18.7 lower 
(26.82 to 10.58 lower)

- 20
(1 study)

⊕⊝⊝⊝

very low1,2,3

-

Modified HS-LASI score af-
ter 3 months - groin 
Follow-up: 3 months

- The mean modified HS-LASI score after 3
months - groin - in the intervention groups
was
12.6 lower 
(20.28 to 4.92 lower)

- 22
(1 study)

⊕⊝⊝⊝

very low1,2,3,4

-

Modified HS-LASI score af-
ter 3 months - inframam-
mary 
Follow-up: 3 months

- The mean modified HS-LASI score after 3
months - inframammary - in the interven-
tion groups was
9.8 lower 
(19.31 to 0.29 lower)

- 8
(1 study)

⊕⊝⊝⊝

very low1,2,3,4

-

Percentage change in
modified HS-LASI score af-
ter 5 months compared
with baseline 
Follow-up: 5 months

- The mean percentage change in modified
HS-LASI score after 5 months compared
with baseline in the intervention groups
was
51.4 lower 
(66.36 to 36.43 lower)

- 50
(1 study)

⊕⊝⊝⊝

very low1,2,3

-
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Percentage change in
modified HS-LASI score af-
ter 5 months compared
with baseline - axilla 
Follow-up: 5 months

- The mean percentage change in modified
HS-LASI score after 5 months compared
with baseline - axilla - in the intervention
groups was
58.9 lower 
(78.82 to 38.98 lower)

- 20
(1 study)

⊕⊝⊝⊝

very low1,2,3

-

Percentage change in
modified HS-LASI score af-
ter 5 months compared
with baseline - groin 
Follow-up: 5 months

- The mean percentage change in modified
HS-LASI score after 5 months compared
with baseline - groin - in the intervention
groups was
38.7 lower 
(63.43 to 13.97 lower)

- 22
(1 study)

⊕⊝⊝⊝

very low1,2,3

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; HS-LASI: Hidradenitis Suppurativa Lesion, Area and Severity Index; Nd:YAG: neodymium-doped yttrium aluminium garnet.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for risk of attrition bias due to absence of an intention-to-treat analysis, in the context that five participants (eight anatomical sites) dropped out and
were not included in results.
2Downgraded one level because treating physicians were unblinded, producing a risk of performance bias.
3Downgraded one level for imprecision due to a small number of participants in only a single study.
 
 

Summary of findings 11.   Niosomal methylene blue gel PDT compared with free methylene blue gel PDT for hidradenitis suppurativa

Niosomal methylene blue gel PDT compared with free methylene blue gel PDT for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: niosomal methylene blue gel PDT
Comparison: free methylene blue gel PDT

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Free methylene blue gel PDT Niosomal methylene blue gel PDT

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments
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HS-LASI score 
Follow-up:
mean 6 months

The mean HS-LASI score in the
control groups was
7.9 points

The mean HS-LASI score in the interven-
tion groups was
4.30 lower 
(8.36 to 0.24 lower)

- 20
(1 study)

⊕⊕⊝⊝

low1,2

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; HS-LASI: Hidradenitis Suppurativa Lesion, Area and Severity Index;PDT: photodynamic therapy.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level because participants and treating physicians were unblinded, producing a risk of performance bias.
2Downgraded one level for imprecision due to a small number of participants in only a single study.
 
 

Summary of findings 12.   Staphage lysate compared with placebo broth for hidradenitis suppurativa

Staphage lysate compared with placebo broth for hidradenitis suppurativa

Patient or population: participants with hidradenitis suppurativa
Settings: hospital-based
Intervention: staphage lysate
Comparison: placebo broth

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo broth Staphage lysate

Relative effect
(95% CI)

Number of par-
ticipants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

133 per 1000 833 per 1000 
(224 to 1000)

Moderate

Physician global
assessment 
Follow-up: mean
24 weeks

133 per 1000 831 per 1000 
(223 to 1000)

RR 6.25 
(1.68 to 23.27)

27
(1 study)

⊕⊕⊕⊝
moderate1

-
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Downgraded one level for imprecision due to a small number of participants in only a single study.
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B A C K G R O U N D

Please see the glossary in Table 1 for an explanation of the terms
we have used.

Description of the condition

Hidradenitis suppurativa (HS) is a chronic, painful inflammatory
skin disease involving recurrent deep-seated lesions; subsequent
sinus tract formation; and scarring of apocrine gland-bearing sites,
in particular, the axillary, inguinal, and anogenital regions (Jemec
2012; Revuz 2009). It is also known as 'acne inversa' or 'Verneuil's
disease' (Revuz 2009). The skin lesions consist of recurrent tender
nodules or subcutaneous abscesses, which can lead to sinus tracts
that discharge purulent fluid (Jemec 2012). Diagnosis is based on
the clinical features of the skin lesions and their chronicity (Revuz
2009). A consensus disease definition has been proposed, involving
a history of at least five discharging or painful skin lesions at typical
sites (von der Werth 2000 a).

Epidemiology

The prevalence of HS is about 1% of the adult European population
(Revuz 2008), with estimates ranging from 0.33% (Naldi 2006) to
4% (Jemec 1996). A 3:1 female:male ratio has been reported (Revuz
2009), and onset is usually in the second or third decades of life
(Jemec 2012). The natural history of HS remains uncertain, but
disease severity may be reduced in women aJer the menopause
(von der Werth 2000 b). There is a recognised association with
obesity and smoking (Sartorius 2009), although the condition may
also be present in non-smokers with a normal body mass index
(Kromann 2014). Associations have also been reported with other
inflammatory conditions, such as inflammatory bowel disease (van
der Zee 2010), pyoderma gangrenosum (Hsiao 2010), and polycystic
ovary syndrome (KraJ 2007).

Pathogenesis

The cause of HS is unknown (Jemec 2012). Potential causes
can be grouped into genetic, environmental, endocrine, and
microbiological factors.

A genetic cause is implicated in some individuals with a strong
family history of HS, in which HS inheritance follows an autosomal
dominant pattern (Fitzsimmons 1985). In some Chinese and
European families with HS, loss-of-function mutations of the
gamma-secretase genes involved in Notch cell signalling pathways
have been reported (Pink 2011; Wang 2010).

Environmental factors involve the well-established associations
with smoking and obesity (Sartorius 2009).

An endocrine cause has been suggested because disease onset
typically occurs at the time of puberty, and HS severity may be
reduced aJer the menopause in women (von der Werth 2000 b).

In terms of a possible microbiological cause, a number of
bacteria may be isolated from a@ected skin sites, including
relatively deep tissue levels, but it is uncertain whether this
represents colonisation of sinuses or is pathogenic (Sartorius 2011).
Histopathological examination of HS biopsy specimens suggests
that follicular occlusion, in which the openings of hair follicles
become blocked, is an early pathological event, leading to rupture
of the follicle and subsequent inflammation (von La@ert 2011).
This potential disease mechanism is supported by an association

between HS and three conditions that exhibit this histopathological
event, namely, pilonidal sinus; dissecting cellulitis of the scalp; and
acne conglobata, a severe form of acne (Scheinfeld 2003).

Impact

Hidradenitis suppurativa has a large impact on peoples' lives
because of chronic pain, which may prevent those a@ected
from working during disease flares (Kimball 2012). Purulent
discharge can produce odour and stain clothing, resulting
in social stigma (Jemec 2012). The condition a@ects young
adults, particularly women of child-bearing age, and has an
impact on sexual functioning, due to perineal involvement and
embarrassment (Kurek 2012). Scarring from severe disease can
produce considerable disability (Revuz 2009). The overall impact on
quality of life is high, with a mean Dermatology Life Quality Index
(DLQI) score of 11.3 in those with HS in secondary care (Sartorius
2010), which is equivalent to severe psoriasis (Finlay 2005). Higher
rates of depression and anxiety are found in those with HS
compared with controls (Shavit 2014). Support from healthcare
practitioners, family, and friends is oJen lacking because of under-
recognition of HS by doctors and society in general (Ingram 2014).

Description of the intervention

More than 40 interventions have been described in the literature
for the treatment of HS (Rambhatla 2011), with the evidence in
many cases being limited to single case reports or small case
series. The large number of interventions reflects a relative lack of
e@ective therapy. Current management typically follows a stepwise
approach depending on disease severity, commencing with topical
treatment for mild disease, prolonged courses of oral antibiotics for
moderate disease, and systemic immunosuppressants or surgery
for more severe disease (Jemec 2012).

Systemic pharmacological agents for HS can be divided
into a number of groups, namely, antibiotic monotherapy;
combination antibiotic therapy; hormonal therapy; oral retinoids;
oral immunosuppressants; biologic interventions, such as tumour
necrosis factor-alpha (TNF-α) antagonists; and a group of other
treatments (Jemec 2012).

Surgical interventions involve either the limited excision or radical
wide excision of an involved region (Rambhatla 2011). Radical
wide excision can be e@ective (Rambhatla 2011). However, the
disease may recur at the edge of the excision margin, and this
approach may not be practical if many regions are involved
(Harrison 1987). Wound healing and postoperative scarring are
further issues (Harrison 1987). Several wound healing methods
have been reported, including direct closure, skin graJing, and
secondary intention healing with a number of wound-healing
adjuncts (Rambhatla 2011). For the purposes of this review, we
considered carbon dioxide laser excision or ablation therapy within
the surgical treatment group, as the mode of action is by removal
of skin and subcutaneous tissue (Madan 2008).

A group of 'other' interventions includes the neodymium-doped
yttrium aluminium garnet (Nd:YAG) laser, which selectively targets
hair follicles; intense pulsed light; phototherapy; intralesional
triamcinolone; botulinum toxin (Rambhatla 2011); and staphage
lysate derived from lysis of Staphylococcus aureus (S. aureus) (Angel
1987).

Interventions for hidradenitis suppurativa (Review)
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Why it is important to do this review

Hidradenitis suppurativa is a relatively common, painful, and
disabling skin condition a@ecting young adults, and it has a large
impact on a person's quality of life (Sartorius 2010). Its flexural
location means that it is hidden from view and has been largely
neglected by society and the research community (Ingram 2014).
Treatment is currently unsatisfactory, which has led clinicians to
try many di@erent interventions. The evidence base for many of
these interventions is relatively weak, and there is little published
guidance to aid decision-making in the treatment of HS. Some
randomised controlled trials (RCTs) have been performed, and
the aim of this review was to summarise the evidence currently
available and highlight knowledge gaps to promote further HS
clinical trials.

The plans for this review were published as a protocol
'Interventions for hidradenitis suppurativa' (Ingram 2012).

O B J E C T I V E S

To assess the e@ects of interventions for hidradenitis suppurativa
in people of all ages.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) of interventions
for hidradenitis suppurativa (HS). We included the first phase
of cross-over trials, but excluded the second phase. This is
because of the relatively long duration of carry-over e@ects
of HS interventions, such as immunomodulators. The review
included within-participant trials of topical therapies provided that
comparison was made between the leJ and right sides of the same
anatomical site.

Types of participants

All individuals of either sex and any age and ethnicity with a clinical
diagnosis of HS made by a medical practitioner. Ideally, the clinical
diagnosis conformed to the consensus disease definition (von der
Werth 2000 a).

Types of interventions

The broad scope of this review meant that we included all
interventions provided that they were assessed by at least one RCT.
Preliminary literature searches indicated that over 40 interventions
have been used for HS, although many lack RCT evidence. In
order to structure the review, we grouped interventions into
three categories, namely, pharmacological, surgical, and other
interventions.

Pharmacological interventions

We subdivided these into topical and systemic therapies.

Topical treatments included antibiotics, keratolytics, and anti-
inflammatory agents.

Systemic treatments included single-agent antibiotics, such as
tetracyclines; combination antibiotic therapy, such as clindamycin
and rifampicin; non-steroidal anti-inflammatories; the oral

contraceptive pill; cyproterone acetate; finasteride; metformin;
spironolactone; zinc gluconate; acitretin; isotretinoin; dapsone;
prednisolone; methotrexate; azathioprine; ciclosporin; efalizumab;
etanercept; adalimumab; infliximab; ustekinumab; and anakinra.

Surgical interventions

These included limited excision with primary closure, limited
excision with primary closure including gentamicin implant, de-
roofing of sinus tracts, wide excision closed by a musculocutaneous
flap, wide excision closed by a split skin graJ, wide excision
closed by a biosynthetic skin substitute, wide excision healed
by secondary intention, wide excision healed by secondary
intention using negative pressure dressing, wide excision healed
by secondary intention using silastic foam dressing, carbon dioxide
laser excision, and ablation.

Other interventions

These included neodymium-doped yttrium aluminium garnet
(Nd:YAG laser), 1450 nm diode laser, intense pulsed light,
intralesional triamcinolone acetate, intralesional botulinum toxin,
staphage lysate, bath psoralen-UVA (ultraviolet A) phototherapy,
photodynamic therapy, cryotherapy, radiotherapy, non-ablative
radiofrequency device, and chemical peels.

Comparisons

We compared the outcomes of an intervention with those of
placebo or no intervention. Where head-to-head RCT data existed,
we compared the e@icacy of two interventions and permitted one
of these interventions to include combination treatment with two
therapies.

Types of outcome measures

Primary outcomes

1. Quality of life, measured by  a validated  dermatology-specific
scale.

2. Adverse e@ects (AEs) of interventions.

Secondary outcomes

1. Participant global self-assessment.

2. Pain score.

3. Hidradenitis Severity Score (Sartorius 2009 or any alternative
physician-scoring system).

4. Physician Global Assessment.

5. Duration of remission, measured by the number of days until
first new lesion or disease flare.

Timing of outcome assessments

We considered both the short-term and longer-term impact of the
interventions. We defined the timing of the short-term impact as
12 weeks aJer commencement of pharmacological interventions
or 12 weeks aJer surgery or ablative laser treatment. If a 12-week
outcome measurement was not available, we selected the closest
measurement greater than 12 weeks aJer onset of the intervention.
We defined the timing of the longer-term impact as nine months
aJer onset of the intervention or the closest measurement greater
than nine months aJer the intervention commenced.

Interventions for hidradenitis suppurativa (Review)
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Adverse outcomes

We divided adverse e@ects of interventions into serious - if they
resulted in death, hospital admission, or increased duration of
hospital stay - or non-serious. For surgical complications, we
subdivided adverse e@ects into immediate (less than two weeks
aJer surgery) and late (greater than two weeks aJer surgery).

Economic data

There is a large variation in the costs of interventions for HS. We
incorporated health resource usage data in the review if provided
by the included studies.

'Summary of findings' table

We summarised the review results in 'Summary of findings' tables,
which detail the quality of evidence, the magnitude of e@ect of the
interventions examined, and the sum of available data on the main
outcomes (Higgins 2011).

Search methods for identification of studies

We aimed to identify all relevant RCTs regardless of language
or publication status (published, unpublished, in press, or in
progress).

Electronic searches

We searched the following databases up to 13 August 2015:

• the Cochrane Skin Group Specialised Register using the
following terms: (acne and invers*) or (hidradeniti* and
suppurativ*) or velpeau* or verneuil*;

• the Cochrane Central Register of Controlled Trials (CENTRAL) in
the Cochrane Library (Issue 7, 2015) using the search strategy in
Appendix 1;

• MEDLINE via Ovid (from 1946) using the strategy in Appendix 2;

• EMBASE via Ovid (from 1974) using the strategy in Appendix 3;
and

• LILACS (Latin American and Caribbean Health Science
Information database, from 1982) using the strategy in Appendix
4.

Trials registers

We searched the following trials registers, using the terms
hidradenitis, acne inversa, inverse acne, velpeau and verneuil, up
to 18 August 2015:

• The metaRegister of Controlled Trials (www.controlled-
trials.com).

• The US National Institutes of Health Ongoing Trials Register
(www.clinicaltrials.gov).

• The Australian New Zealand Clinical Trials Registry
(www.anzctr.org.au).

• The World Health Organization International Clinical Trials
Registry platform (www.who.int/trialsearch).

• The EU Clinical Trials Register (https://
www.clinicaltrialsregister.eu/).

Searching other resources

In order to identify other potential RCTs for inclusion, we (JRI, PNW,
SLC, and ACK) handsearched the abstracts of proceedings from

the following major dermatology conferences, which the Cochrane
Skin Group Specialised Register does not already handsearch:

• American Academy of Dermatology (AAD) (2008/2009);

• British Association of Dermatologists (BAD) (2008/2009/2010);

• European Academy of Dermatology and Venereology (EADV)
(from 2006);

• European Academy of Dermatology and Venereology Spring
Symposium (from 2006);

• European Society for Dermatological Research (ESDR)
(2005/2006/2007/2008/2009);

• International Investigative Dermatology (IID) (from 2003);

• Society for Investigative Dermatology (SID) (2007/2008/2009);
and

• World Congress of Dermatology (from 2002).

Reference lists

We checked the reference lists of included and excluded studies
for further references to relevant trials. We corresponded with
authors where necessary to determine if a study met the criteria for
inclusion.

Adverse e�ects

We did not perform a separate search for adverse e@ects of
the target interventions. We examined data on adverse e@ects
described in the included studies only.

Data collection and analysis

Selection of studies

Two authors (JRI and ACK) independently compared the titles
and abstracts of the studies retrieved by the searches with the
inclusion criteria. The two authors examined full texts for studies
that potentially met the criteria or for studies whose abstracts did
not provide su@icient information. We resolved any disagreements
in terms of final study selection by referral to a third author (FK). We
recorded the reasons for exclusion of studies in the 'Characteristics
of excluded studies' tables.

Data extraction and management

Two pairs of authors (JRI and either PNW, SLC, or ADO)
independently extracted data using a data extraction form based
on the 'Checklist of items to consider in data collection or data
extraction' found in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). There were no disagreements that
required input from a third author. Two authors (JRI and PNW)
piloted the data collection form prior to use. We entered the
information collected into the 'Characteristics of included studies'
tables.

We used the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) profiler (GRADEpro) to
assess the quality of evidence for each review outcome. We
downgraded evidence from the included RCTs from 'high quality'
by one level for each serious study limitation found in the
domains of risk of bias, inconsistency, indirectness, imprecision,
and publication bias.

Interventions for hidradenitis suppurativa (Review)
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Assessment of risk of bias in included studies

Two authors (JRI and either PNW, SLC, or ADO) independently
assessed the methodological quality of included studies using
Cochrane's 'Risk of bias' tool (Higgins 2011). We graded the risk of
bias as 'low', 'high', or 'unclear' for each of the following potential
sources of bias:

(a) random sequence generation;
(b) allocation concealment;
(c) blinding of participants, personnel, and outcome assessment;
(d) intention-to-treat analysis and incomplete outcome data;
(e) selective outcome reporting (we checked trial databases
to ensure that reported outcomes matched those prospectively
listed); and
(f) other sources of bias.

Measures of treatment e>ect

We expressed dichotomous outcome measures as risk ratios (RR)
with 95% confidence intervals (CIs). We expressed continuous
outcome measures as mean di@erences (MD) with 95% CIs.
We analysed ordinal data from short outcome scales using the
methods for dichotomous data, by combining adjacent categories.
We treated longer outcome scales as continuous data.

We aimed to analyse time-to-event data, namely, the duration of
remission, using survival analysis methods to express these as
hazard ratios (HR), but did not find these data in our included
studies.

Unit of analysis issues

We permitted the first phase of cross-over trials and pooled the
results with those from equivalent parallel group RCTs. We excluded
the second phase of cross-over trials in the context that adequate
washout periods are relatively long and di@icult to define for
many of the HS interventions. We also excluded cluster-randomised
trials.

We permitted within-participant trials of topical therapies,
provided that a systemic e@ect of the intervention(s) was
considered unlikely. For within-participant trials, we considered as
the unit of analysis one side of a particular anatomical location,
such as the axillae or inguinal regions. We intended to perform
a paired analysis, but paired data were unavailable, so we used
parallel group analytical methods. We stipulated that within-
participant trials must randomise the leJ and right sides of the
same anatomic site because di@erent sites may respond di@erently
to a particular treatment, and HS clinical scoring systems may
result in di@erent disease severity values depending on the site.

For trials with multiple intervention groups, we performed several
pair-wise comparisons if it was not appropriate to combine the
intervention groups.

Dealing with missing data

Whenever possible, we contacted the original trial investigators
to request missing data. We intended to attempt the imputation
of missing data and explore the impact of missing data through
sensitivity analyses, but did not attempt this because of the
relatively small number of studies included in our review.

Assessment of heterogeneity

We assessed statistical heterogeneity using the I2 statistic. If the
value of the I2 statistic exceeded 75%, we intended to avoid a
meta-analysis because of considerable heterogeneity and take a
narrative approach instead (O'Rourke 1989). However, we found
no I2 statistic values in this range. An I2 statistic of between
40% and 75% may represent substantial heterogeneity (Higgins
2011). For these outcomes, there were too few studies to allow
adequate exploration of causes with subgroup analyses, so we used
a random-e@ects model and interpreted the results with caution.

Assessment of reporting biases

We intended to perform funnel plots and the Egger's test for
publication bias (Egger 1997) and present funnel plots for an
outcome measure if 10 or more studies contributed data. However,
there were insu@icient included studies to permit this assessment.

Data synthesis

We used a fixed-e@ect model for an I2 statistic value less than
40%. We used a random-e@ects model for an I2 statistic of between
40% and 75%. For dichotomous outcomes, we pooled risk ratios.
For continuous outcomes, we combined either the weighted mean
di@erence or standardised mean di@erence, depending on whether
di@erent scales had been used.

Subgroup analysis and investigation of heterogeneity

If the I2 statistic suggested substantial heterogeneity, we intended
to perform the following subgroup analyses of participant factors:

• use of consensus HS disease definition versus no requirement
for this definition;

• disease duration less than five years versus disease duration
greater than five years; and

• disease severity of mild to moderate versus severe.

However, there were insu@icient studies to permit these analyses.

Sensitivity analysis

We intended to perform an analysis in which we excluded
studies at higher risk of bias and compared the results with the
overall findings, the risk of bias being determined by allocation
concealment quality (high, low, or unclear) and blinding of
outcome assessment (high, low, or unclear). Again, there were too
few included studies to allow this type of analysis.

R E S U L T S

Description of studies

Results of the search

Please see the 'Characteristics of included studies' tables, the
'Characteristics of excluded studies' tables, and the 'Characteristics
of ongoing studies' tables.

Electronic database searches retrieved 125 references, and we
identified a further 15 references from trial registers and by
handsearching conference abstracts. No duplicate publications
were found, so we screened 140 titles and abstracts. Of these,
three are studies awaiting classification (see the 'Characteristics
of studies awaiting classification' tables), and a further 15 records
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relate to eight ongoing studies (see the 'Characteristics of ongoing
studies' tables). We excluded 91 references based on the titles and
abstracts. We obtained the full text for the 31 remaining references
and excluded a further five studies: three were not randomised,
one used another body site as the control, and one study was

terminated due to lack of recruitment (NCT00722800) (see the
'Characteristics of excluded studies' tables). The remaining 26
records reported 12 studies, which we included. We summarise in
Figure 1 the process of screening and selecting studies.
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Included studies

The 26 records selected report a total of 12 studies (see the
'Characteristics of included studies' tables), which included 615
participants. Two published articles (listed under Tierney 2009)
reported initial and final results of the same trial, and Tierney 2009
has been used as the primary reference. Results from Kimball 2012
have been presented in abstract form at eight di@erent conferences,
accounting for most of the di@erence between the number of
studies and the number of records available.

Designs

There were eight parallel group studies, seven with two arms,
Adams 2010; Angel 1987; Buimer 2008; Clemmensen 1983;
Grant 2010; Jemec 1998; Miller 2011, and one with three arms
(Kimball 2012). Three studies investigating topical photodynamic
therapy, intense pulsed light, and the neodymium-doped yttrium
aluminium garnet (Nd:YAG) laser, Fadel 2015; Highton 2011; Tierney
2009, were within-participant studies comparing the leJ and right
sides of the same anatomical site. Highton 2011 reported pooled
results for three di@erent anatomical sites, but following e-mail
contact, the authors were able to provide their results subdivided
by anatomical location, permitting inclusion in our review. One
study, Mortimer 1986, was a cross-over study of systemic endocrine
interventions with no washout period, so we included the results of
the first phase only, because of the potential for carry-over e@ects
to alter the results of the second phase.

Of the 12 trials, three had an active comparator (Fadel 2015;
Jemec 1998; Mortimer 1986), with the rest being controlled by no
treatment (Highton 2011), by placebo (Adams 2010; Angel 1987;
Clemmensen 1983; Grant 2010; Kimball 2012; Miller 2011), by a
topical therapy that was also received by those in the intervention
arm (Tierney 2009), or by surgery without the postoperative adjunct
under investigation (Buimer 2008). The three arms of Kimball 2012
compared two di@erent dosing schedules for adalimumab with a
placebo arm.

Sample sizes

The number of participants in the included studies varied
considerably. Most randomised less than 50 participants, but there
were two larger trials of 154 participants, Kimball 2012, and 200
participants (Buimer 2008), respectively. The median number of
participants for all of the included studies was 27.

Participants

The included studies all involved adults aged 18 years and over
with a clinical diagnosis of hidradenitis suppurativa (HS). Most
studies included men and women, with the exception of Mortimer

1986, which permitted women only because of the nature of the
endocrine interventions. None of the studies made specific use of
the consensus hidradenitis suppurativa (HS) definition available
(von der Werth 2000 a). Six studies required baseline HS severity
to be moderate to severe (Grant 2010; Highton 2011; Kimball 2012;
Miller 2011; Mortimer 1986; Tierney 2009); one study required
baseline HS severity to be mild to moderate (Hurley 1989 stage I to
II) (Jemec 1998). Of the remaining five trials, three required 'active'
disease (Adams 2010; Angel 1987; Buimer 2008), one permitted a
range from mild to severe HS (Fadel 2015), and one did not stipulate
a specific disease severity but required a HS disease duration of at
least six months (Clemmensen 1983).

Interventions

We present the study results in the three intervention categories
specified in the review methods: pharmacological, subdivided into
topical and systemic; surgical; and other. There was one placebo-
controlled trial of topical therapy, clindamycin 1% solution
(Clemmensen 1983). Another trial used clindamycin 1% solution
as the active comparator in a head-to-head comparison with
oral tetracycline (Jemec 1998). The systemic pharmacological
category also includes a comparison of oral ethinylestradiol 50
mcg and norgestrel 500 mcg daily with oral ethinylestradiol
50 mcg and cyproterone acetate 50 mg (Mortimer 1986). Four
studies investigated the anti-TNF-α (tumour necrosis factor-alpha)
therapies etanercept (Adams 2010), infliximab (Grant 2010), and
adalimumab (Kimball 2012; Miller 2011), and we present these as a
subgroup of systemic pharmacological therapies. Adalimumab was
investigated at a dosing frequency of weekly aJer initial doses of
160 mg at week zero and 80 mg at week two (one arm of Kimball
2012) and every other week (EOW) aJer an initial dose of 80 mg
at week zero (Miller 2011 and one arm of Kimball 2012). We have
presented the two dosing frequencies as two distinct interventions
because of the two-fold di@erence in cumulative dose received.
E@icacy and safety are likely to di@er as a result, and because
adalimumab is an expensive drug, economic considerations are
also pertinent.

There was one surgical trial, which randomised participants who
had undergone local excision of active HS lesions to insertion
of a gentamicin-collagen sponge prior to primary closure of the
wound or primary closure alone (Buimer 2008). We placed four
trials in the 'other' category. Highton 2011 investigated intense
pulsed light twice per week for four weeks (420 nm; fluence: 7 to 10
J/cm2; pulse width: 30 to 50 msec) using a Harmony Laser. Tierney
2009 compared Nd:YAG laser treatment and topical clindamycin
1% with topical clindamycin alone. The Nd:YAG laser settings were
fluence of 40 to 50 J/cm2, pulse duration of 20 ms, spot size of
10 mm for skin types I to III, and fluence of 25 to 35 J/cm2, pulse
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duration of 35 ms, spot size of 10 mm for skin types IV to VI. Fadel
2015 investigated 0.01% methylene blue gel photodynamic therapy
(PDT), activated using intense pulsed light (630 nm; fluence: 25 J/
cm2; pulse width: 20 msec) once every two weeks for a maximum
of six months. The study compared free and niosomal methylene
blue gel, the latter formulation being a surfactant-based liposome
intended to increase topical delivery of the photosensitiser. Angel
1987 compared staphage lysate given once weekly for 20 weeks,
0.3 ml delivered subcutaneously and 0.6 ml as an aerosol, with the
same volumes of vehicle placebo. Staphage lysate was obtained
by lysis of broth cultures of two strains of S. aureus using the
Gratia bacteriophage, followed by ultrafiltration, and the vehicle
placebo was the broth without the bacterial component. The study
authors proposed that the therapeutic mechanism of the active
intervention is induction of delayed type hypersensitivity.

Outcomes

In terms of our prespecified primary e@icacy outcome, quality of life
(QoL) measured by a validated dermatology-specific scale, all four
of the studies that investigated anti-TNF-α therapies, Adams 2010;
Grant 2010; Kimball 2012; Miller 2011, included this outcome, but
none of the other studies did. The Dermatology Life Quality Index
(DLQI) (Finlay 1994), in which a lower score indicates better quality
of life, was the scale used in each case.

All 12 trial reports included data - with varying degrees of detail -
regarding our primary outcome to assess harm: the adverse e@ects
of interventions. Buimer 2008 reported complications of surgery
divided into immediate, i.e., one week aJer surgery, and delayed,
i.e., at three months. Highton 2011 and Jemec 1998 reported
only those adverse e@ects that led to treatment discontinuation.
Kimball 2012 gave a detailed breakdown of all adverse e@ects
including type and severity.

Considering our secondary prespecified outcomes, six studies
included a participant global self-assessment (Adams 2010;
Clemmensen 1983; Highton 2011; Jemec 1998; Mortimer 1986;
Tierney 2009). There was some variation in the method of
assessment, including a visual analogue scale (VAS) (Jemec 1998)
and an unvalidated participant questionnaire (Tierney 2009). Four
studies measured pain using a VAS (Grant 2010; Jemec 1998;
Kimball 2012 in a posthoc analysis; Miller 2011), and a further
study also assessed pain with an ordinal scale from zero to five
(Adams 2010). Five studies measured a Hidradenitis Severity Score
based on the Sartorius 2003 scale (Fadel 2015; Highton 2011;
Kimball 2012; Miller 2011; Tierney 2009). Four studies included
a Physician Global Assessment as an ordinal scale, Adams 2010;
Angel 1987; Grant 2010; Kimball 2012, and one study included a
Physician Global Assessment as a VAS (Jemec 1998). Buimer 2008
formally assessed duration of remission in terms of the risk of HS
recurrence three months aJer surgery, but the other studies did not
systematically measure this.

The duration of the randomised controlled trial (RCT) phase of
most of the included studies fitted with our prespecified short-
term impact timing definition of 12 weeks or more aJer onset
of the intervention. One trial of intense pulsed light, Highton
2011, provided follow-up data aJer 12 months, conforming to
our longer-term impact definition. The longest initial RCT phase

for a pharmacological trial was six months (Fadel 2015; Mortimer
1986), and the median duration of all of the included studies
was 16 weeks. Several pharmacological studies were longer in
duration overall but incorporated a subsequent phase of open
active treatment for all participants, without a control group,
preventing inclusion of the e@icacy data. The primary end point
for one study, Grant 2010, was only eight weeks aJer onset of the
infliximab intervention. We decided to still include the results of
the study in our review because infliximab is known to have a
rapid onset of action in other inflammatory dermatoses, such as
psoriasis.

One study, Kimball 2012, provided economic outcome data, which
measured the Total Work Productivity Impairment (TWPI) score
from the Work Productivity and Activity Impairment-Specific Health
Problem (WPAI-SHP) questionnaire.

Excluded studies

The 'Characteristics of excluded studies' tables contain the details
of five studies that we excluded at the full text stage and one
that was terminated early. We excluded three studies, Morgan
1983; Puri 2011; Soldin 2000, aJer the full text demonstrated that
the trials were not randomised. We excluded Xu 2011 because in
most participants, the Nd:YAG laser intervention was given to both
sides of a body site, such as the axillae, and another site, such as
the groin, acted as the untreated control. This failed to meet our
unit of analysis inclusion criterion. We excluded a further study,
NCT00722800, aJer reading the clinical trials database entry, which
stated that the RCT recruited only four participants, of whom only
two (both on placebo) completed the trial, so the study was too
small to provide meaningful results.

Studies awaiting classification

Servant 2002 is a conference proceeding for which only the
abstract title was available, and attempts to contact the authors
were unsuccessful, preventing us from obtaining any further
information. EUCTR2006-005405-67 and EUCTR2007-000534-39,
trials of oral zinc and botulinum toxin injections, respectively, were
both registered in a clinical trials database in 2007, and it was
unclear whether the trials have been completed or are ongoing.

Ongoing studies

We found eight ongoing studies from our search of trial
registries, summarised in the 'Characteristics of ongoing studies'
tables, including the PIONEER I placebo-controlled adalimumab
phase three study, which has been reported in two conference
proceedings but has not yet been reported in full in a peer-reviewed
journal.

Risk of bias in included studies

We made a judgement about the risk of bias for each study,
which we presented in the 'Characteristics of included studies'
tables, alongside the summary of each trial. Figure 2 reports
our judgements about each 'Risk of bias' item, namely, random
sequence generation, allocation concealment, performance bias,
detection bias, attrition bias, reporting bias, and other factors,
presented as percentages across all included studies. Figure 3
presents the 'Risk of bias' data for each individual study.
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Figure 2.   'Risk of bias' graph: review authors' judgements about each 'risk of bias' item presented as percentages
across all included studies.
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Figure 3.   'Risk of bias' summary: review authors' judgements about each 'risk of bias' item for each included study.
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Allocation

Random sequence generation

We subdivided selection bias into the two distinct elements of
random sequence generation and allocation concealment. Six
of the included studies employed a reliable method of random
sequence generation. Of these, four studies utilised computer
randomisation (Grant 2010; Jemec 1998; Kimball 2012; Miller 2011),
and two studies employed a coin toss for each participant (Fadel
2015; Tierney 2009). For the remaining six studies, no details of
random sequence generation were available. Buimer 2008 reported
an imbalance in baseline randomisation but did not explicitly state
the intended randomisation ratio. If the ratio was intended to be
1:1, the probability of 124 of the 200 randomised individuals being
allocated to the active intervention and only 76 to the control
intervention is less than 0.001. The report stated that the imbalance
occurred because of early cessation of the study, and it may be
that the imbalance was due to lack of block randomisation, but the
magnitude of the imbalance is surprising.

Allocation concealment

Eight of the 12 included study reports omitted su@icient details
of allocation concealment. There was a low risk of allocation
concealment bias in two of the studies, which used a pharmacy
assignment code, Grant 2010, or a web/voice-response system
(Kimball 2012), and in two that used coin tossing (Fadel 2015;
Tierney 2009), which we judged would not be a problem if
participants had already been enrolled into the trial at that point
in time. Miller 2011 used sequentially numbered containers, but we
classified the risk of bias as 'unclear' because it was not specified
whether the containers were opaque.

Blinding

Performance bias

We considered blinding of participants and personnel as e@ective
in seven of the included studies (Adams 2010; Angel 1987;
Clemmensen 1983; Grant 2010; Jemec 1998; Kimball 2012; Miller
2011), with comparators that were identical in appearance and
had a similar adverse e@ect profile. In particular, Angel 1987 and
Jemec 1998 employed double-blind double-dummy designs with
subcutaneous injection and aerosol placebos, or oral and topical
placebos, respectively. In addition, Kimball 2012 ensured that
participants in each study arm received the same frequency of
injections. Blinding was probably compromised in Buimer 2008
because a placebo was not used, and postoperatively, participants
in the active intervention arm may have been able to detect the
gentamicin-collagen sponge inserted into the wound. In addition,
no measures were described to ensure blinding of personnel. The
study report for Mortimer 1986 did not provide su@icient details to
assess blinding. There was no attempt to ensure either participant
or study personnel blinding for the studies of Nd:YAG laser, intense
pulsed light, and topical photodynamic therapy (Tierney 2009;
Highton 2011; and Fadel 2015, respectively), which did not employ
a sham treatment for the control side of the within-participant
comparison.

Detection bias

The same seven included studies that achieved a low risk of
performance bias also achieved e@ective blinding of the outcome
assessments (Adams 2010; Angel 1987; Clemmensen 1983; Grant

2010; Jemec 1998; Kimball 2012; Miller 2011), as a result of their
identical comparators and the similar adverse e@ect profiles of the
interventions compared. Fadel 2015; Highton 2011; and Tierney
2009 achieved a low risk of detection bias for investigator-reported
outcomes by ensuring that blinded outcome assessors performed
the scoring evaluations. However, for the purposes of our review,
we still graded Highton 2011 and Tierney 2009 as high risk for
detection bias because only participant-reported outcome results
were in a suitable format for inclusion in our review, and they did
not blind the participants. We rated detection bias as 'unclear' for
Buimer 2008 and Mortimer 1986 because insu@icient information
was available.

Incomplete outcome data

Of the included studies that provided attrition bias data (all
except Buimer 2008), 53/415 participants dropped out prior to
measurement of their primary e@icacy outcome, representing 13%
of the total number of participants in these studies. Buimer 2008
randomised 200 participants but did not give the number of
participants evaluated at each follow-up point, resulting in an
unclear risk of bias.

Mortimer 1986 provided the total number of participants who
dropped out of the study but did not give details of their treatment
allocation. Incomplete outcome data with no intention-to-treat
analysis and a greater than 20% attrition rate resulted in a high risk
of attrition bias in two of the included studies (Jemec 1998 and
Tierney 2009). Kimball 2012 and Miller 2011 performed an explicit
intention-to-treat analysis.

Selective reporting

We judged two studies, Adams 2010; Kimball 2012, to be at low
risk of reporting bias as the type and timing of their outcomes
were prospectively registered in a clinical trials database and were
consistent with the final trial publication. Three other studies, Grant
2010; Miller 2011; Tierney 2009, were also prospectively registered,
but insu@icient details were provided to assess reporting bias,
which we graded as 'unclear'. We could not find prospective trial
registration for Angel 1987; Buimer 2008; Clemmensen 1983; Fadel
2015; Highton 2011; Jemec 1998; and Mortimer 1986, in the context
that four out of seven of these studies were performed prior to
widespread use of clinical trial databases. We also graded these
seven studies as 'unclear' for risk of reporting bias.

Other potential sources of bias

In Miller 2011, baseline disease severity was higher in the
adalimumab group than the control group, with a mean baseline
DLQI of 16.1 for the adalimumab group compared with 8.3 for
the placebo group, so the 'regression to the mean' phenomenon
is likely to have a@ected the results. In Tierney 2009, three
participants experienced episodes of cellulitis at non-treatment
sites requiring antibiotic therapy that may have a@ected study
results. The report of Buimer 2008 was unclear regarding whether
the unit of randomisation was at the level of participants or surgical
procedures, so there was potential for bias if some participants
underwent more than one procedure. Angel 1987 did not provide
a funding source declaration, so we could not assess this potential
source of bias.
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E>ects of interventions

See: Summary of findings for the main comparison Adalimumab
weekly compared with placebo for hidradenitis suppurativa;
Summary of findings 2 Adalimumab every other week compared
with placebo for hidradenitis suppurativa; Summary of findings
3 Infliximab compared with placebo for hidradenitis suppurativa;
Summary of findings 4 Etanercept compared with placebo
for hidradenitis suppurativa; Summary of findings 5 Topical
clindamycin compared with placebo for hidradenitis suppurativa;
Summary of findings 6 Oral tetracycline compared with topical
clindamycin for hidradenitis suppurativa; Summary of findings
7 Ethinyloestradiol and cyproterone acetate compared with
ethinyloestradiol and norgestrel for hidradenitis suppurativa;
Summary of findings 8 Gentamicin sponge compared with
primary closure alone for hidradenitis suppurativa; Summary
of findings 9 Intense pulsed light compared with no treatment
for hidradenitis suppurativa; Summary of findings 10 Nd:YAG
laser compared with topical control for hidradenitis suppurativa;
Summary of findings 11 Niosomal methylene blue gel PDT
compared with free methylene blue gel PDT for hidradenitis
suppurativa; Summary of findings 12 Staphage lysate compared
with placebo broth for hidradenitis suppurativa

We summarised the review results in 12 'Summary of findings
tables', which detail the quality of evidence, the magnitude of
e@ect of the interventions examined, and the sum of available
data on the main outcomes (Higgins 2011). We employed Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) methodology to provide an assessment of the quality of
the evidence for each of the primary and secondary outcomes
listed below. In each case, we have given our assessment of the
importance of the outcome ranging from nine (critical) to one
(unimportant) in parentheses:

For the primary outcomes

1. Quality of life, measured by a validated dermatology-specific
scale (nine)

2. Adverse e@ects (AEs) of interventions (nine for serious AEs,
seven for AEs leading to treatment discontinuation, four for non-
serious AEs)

For the secondary outcomes

1. Pain measured on a visual analogue scale (seven)

2. Hidradenitis Severity Score (Sartorius 2009 or any alternative
physician-scoring system) (six)

3. Participant global self-assessment (five)

4. Physician Global Assessment (five)

5. Duration of remission, measured by the number of days until
first new lesion or disease flare (five)

In this section, we present the results of studies that incorporated
our prespecified primary and secondary outcomes (Types
of outcome measures), subdivided into topical and systemic
therapies, surgical interventions, and other interventions. We
considered Jemec 1998, which compared oral tetracycline with
topical clindamycin, in the systemic therapy group of studies
because oral tetracycline was the intervention principally under
investigation, with topical clindamycin as the active control
intervention. Within systemic treatments, we dealt with anti-TNF-α

therapies as a separate group because four of our included studies
were of anti-TNF-α therapies. Meta-analysis of results was possible
only for the adalimumab every other week (EOW) intervention,
combining the results of Kimball 2012 and Miller 2011. Data for
all other comparisons were restricted to only single studies. We
have provided forest plots for each intervention where outcome
data were available in the required format, and we discuss other
outcome data in the narrative. It was not possible to present
funnel plots for any outcome measure because less than 10
studies contributed data in each case, and sensitivity and subgroup
analyses were also impossible to conduct because of the paucity of
included studies.

Topical therapies

(1) Topical clindamycin versus placebo

Clemmensen 1983 randomised 30 participants to receive
clindamycin 1% solution or vehicle solution for 12 weeks, the
frequency of application being unstated. The study report gave only
P values for e@icacy results without providing standard deviations,
so only a forest plot for adverse e@ects was possible.

Clemmensen 1983 did not assess the primary outcome 'Quality
of life' or the secondary outcomes 'Pain', 'Physician Global
Assessment', and 'Duration of remission'.

Primary outcomes

2. Adverse e>ects

The study reported non-serious adverse e@ects: "Local slight
burning pain aJer application on a few occasions" for three
participants treated with vehicle solution and two participants
who received clindamycin 1% solution (risk ratio (RR) 0.72, 95%
confidence interval (CI) 0.14 to 3.64; Analysis 1.1).

Secondary outcomes

1. Participant global self-assessment

"Based on a diary, where the intensity and the number of elements
and the frequency and the duration of recurrences were recorded,"
the following scoring system was used: much improved = + 2,
improved = + 1, no change = 0, worse = - 1, much worse = - 2. There
was no significant di@erence between the two groups, with the
"cumulated score" at 12 weeks being + 8 and + 4 for 13 participants
given clindamycin 1% solution and 14 vehicle-treated participants,
respectively.

3. Hidradenitis Severity Score

This was a composite scale composed of participant global
assessment and the number of inflammatory nodules, abscesses,
and pustules. Pustules had a lower weighting of one point per
lesion compared with five points for the other lesion types and
five points for a change in one level of the participant global
self-assessment ordinal scale. The authors reported a change in
the overall score of all participants in each group from baseline
and gave positive scores for a reduction in each lesion type
and an improvement in the participant global assessment rating.
A significant di@erence between the two groups was reported
in favour of topical clindamycin (P < 0.01, statistical test not
specifically indicated), with the "cumulated score" at 12 weeks
being + 311 and - 91 for 13 participants given clindamycin 1%
solution and 14 vehicle-treated participants, respectively.
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Systemic therapies

(2) Oral tetracycline versus topical clindamycin

Jemec 1998 randomised 46 participants with mild to moderate
HS (Hurley stage one or two) to receive oral tetracycline 500 mg
twice daily and vehicle solution or the comparator of oral placebo
and clindamycin 1% solution for 16 weeks. Thirty-four participants
completed the study and were included in the e@icacy analyses.

Jemec 1998 did not assess the primary outcome 'Quality of life' and
the secondary outcome 'Duration of remission'.

Primary outcomes

2. Adverse e>ects

Gastrointestinal upset resulted in treatment discontinuation by
two participants, and another withdrew because of a suspected
allergic reaction to a topical medication; however, the paper did not
provide the treatment allocation in each case. Overall, there were
three adverse events in the oral tetracycline group and five events in
the topical clindamycin group, but the type, causality, and severity
of the events were not specified.

Secondary outcomes

1. Participant global self-assessment

This was measured on a visual analogue scale (VAS) from 0 to 100
mm, where 100 mm represented maximum disease severity. There
was a statistically significant di@erence in favour of oral tetracycline
with an e@ect size of - 28 mm (mean di@erence (MD) -28, 95% CI
-46.64 to -9.36; Analysis 2.1).

2. Pain

This was measured on a VAS from 0 to 100 mm, where 100 mm
represented maximum pain. No statistically significant di@erence
was reported, with an e@ect size of 3 mm (MD 3.00, 95% CI -47.46 to
53.46; Analysis 2.2).

3. Hidradenitis Severity Score

The number of nodules and abscesses was measured separately,
with no statistically significant di@erence found for either lesion
type between the two groups (MD 0.30, 95% CI -2.60 to 3.20; Analysis
2.3, and MD 0.80, 95% CI -0.83 to 2.43; Analysis 2.4, respectively).

4. Physician Global Assessment

This was measured on a VAS from 0 to 100 mm, where 100 mm
represented maximum disease severity. No statistically significant
di@erence was reported, with an e@ect size of 9 mm (MD 9.00, 95%
CI -12.61 to 30.61; Analysis 2.5).

(3) Ethinyloestradiol and cyproterone acetate versus
ethinylestradiol and norgestrel

Mortimer 1986 was a 12-month cross-over study involving 24
female participants with moderate to severe HS comparing
ethinylestradiol 50 mcg and norgestrel 500 mcg daily on days five to
25 of each menstrual cycle (E50 group) with ethinylestradiol 50 mcg
and cyproterone acetate 50 mg on days five to 14 of each menstrual
cycle (cyproterone acetate (CPA) group). In accordance with our
review protocol, we present only the six-months' results, at the end
of the first phase of the study immediately prior to treatment cross-
over. At the six-months' time point, e@icacy results were available
for 17 of the 24 participants.

Mortimer 1986 did not assess the primary outcome 'Quality of life'
and the secondary outcomes 'Pain', 'Physician Global Assessment',
and 'Duration of remission'.

Primary outcomes

2. Adverse e>ects

Two participants in the E50 group and two participants in the
CPA group discontinued treatment because of "drug intolerance",
but no details were given. Of the 18 participants completing the
12-month trial treatment period, mild unspecified adverse e@ects
(AEs) were reported for eight participants whilst they were taking
E50, and five had AEs whilst taking CPA, which was statistically
significant in favour of CPA (RR 0.53, 95% CI 0.29 to 0.98; Analysis
3.1). E50 caused "a variety of non-specific side e@ects", with no
further details available, while CPA caused weight gain, headaches,
and breast soreness.

Secondary outcomes

1. Participant global self-assessment

This was measured on a VAS from 0 to 100 mm, where 50 mm
represented baseline disease severity, and 100 mm represented
being completely better. Results were read from figures published
in the study report, which did not include the values in the body of
the text. No significant di@erence was found, with an e@ect size of
6.00 mm (MD 6.00, 95% CI -15.98 to 27.98; Analysis 3.2).

3. Hidradenitis Severity Score

Mortimer 1986 did not report the six-months' results prior to cross-
over.

Systemic therapies - anti-TNF-α therapies

(4) Etanercept versus placebo

Adams 2010 randomised 20 HS participants with "active disease" to
receive etanercept 50 mg twice weekly by subcutaneous injection
or placebo injections for 12 weeks, followed by a second 12-week
phase during which all participants received open label etanercept
at the 50 mg twice weekly dose. Seventeen participants completed
the randomised phase of the trial, of whom 14 completed the
subsequent open label phase. The study report gave only P values
for results without providing original data and standard deviations,
so we could not produce forest plots. We present e@icacy results at
the end of the randomised trial phase, at 12 weeks, below.

Adams 2010 did not assess the secondary outcomes 'Hidradenitis
Severity Score' and 'Duration of remission'.

Primary outcomes

1. Quality of life

The Dermatology Life Quality Index (DLQI) score was measured and
not found to di@er significantly between the two groups (P = 0.12,
Mantel-Haenszel test).

2. Adverse e>ects

There were no serious AEs, and no participants withdrew from
treatment because of AEs. The trial report states: "Mild injection site
reactions only" associated with treatment.
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Secondary outcomes

1. Participant global self-assessment

An ordinal participant global assessment scale was used from zero
(good) to five (severe). No significant di@erence was found between
the two groups (P = 0.41, Mantel-Haenszel test).

2. Pain

An ordinal pain scale was used from zero (good) to five (severe). No
significant di@erence was found between the two groups (P = 0.77,
Mantel-Haenszel test).

4. Physician Global Assessment

A global assessment was made based on discharge from lesions,
erythema, and tenderness on palpation. Clinical response was
defined as the proportion of participants with clear or mild HS at
the 12-week assessment, and there was no discernible di@erence
between the two groups (P > 0.99, Fisher's exact test).

(5) Infliximab versus placebo

Grant 2010 randomised 38 participants with moderate to severe HS
to receive intravenous injections of infliximab 5 mg/kg at weeks
zero, two, and six or placebo injections, reporting their primary
outcomes at week eight. Five patients in the placebo arm withdrew
prior to week eight, mainly due to lack of e@icacy, and were not
included in the results, in the absence of an intention-to-treat
analysis. The total trial duration was 52 weeks, with a subsequent
open label treatment phase during which all participants received
infliximab, followed by an observation phase.

Grant 2010 did not assess the secondary outcome 'Participant
global self-assessment'.

Primary outcomes

1. Quality of life

There was a decrease in mean DLQI score from baseline to week
eight in the infliximab group compared with those on placebo, with
an e@ect size of 8.4 points (P = 0.003, Wilcoxon rank sum test).

2. Adverse e>ects

There were two serious adverse events in the infliximab group
prior to week eight, a pregnancy (outcome not reported) and
hypertension requiring hospitalisation, compared with none in
the placebo group. Other adverse e@ects reported in the first
eight weeks were only mild in both groups. In the subsequent
phase of open infliximab treatment, four participants previously
given placebo experienced infusion reactions, of whom three
withdrew from treatment as a result. No tuberculosis reactivation
or opportunistic infections were reported during the total 12-
month trial period.

Secondary outcomes

2. Pain

This was measured on a VAS from 0 to 100 mm, where 100 mm
represented maximum pain. At week eight, there was a significant
decrease in pain in the infliximab group compared with those given
placebo, with an e@ect size of 39.2 mm (P < 0.001, Wilcoxon rank
sum test).

3. Hidradenitis Severity Score

An unvalidated "Hidradenitis Suppurativa Severity Index" (HSSI)
was used, incorporating the number of body sites and body surface
area involved; total number of HS lesions; number of dressing
changes; and pain VAS score, in which a lower overall score
represented improvement in disease severity. The prespecified
primary outcome of Grant 2010 was the proportion of participants
with ≥ 50% improvement in HSSI score from week zero to week
eight. In the absence of the raw trial data, we used this result as
our Hidradenitis Severity Score secondary outcome and presented
the data as follows: 4/15 participants on infliximab and 1/18
participants on placebo had at least a 50% decrease in the HS
Severity Index. No significant di@erence was found between the two
groups (RR 4.80, 95% CI 0.60 to 38.48; Analysis 4.1).

4. Physician Global Assessment

A six-point scale was used to assess disease severity relative
to baseline: clear (100% improvement), excellent (75% to 99%
improvement), good (50% to 74% improvement), fair (25% to 49%
improvement), slight (1% to 24% improvement), or worse. We
defined clinical response as a clear, excellent, or good response to
treatment at week eight, regardless of baseline severity, and found
a statistically significant di@erence in favour of infliximab at week
eight (RR 4.80, 95% CI 1.66 to 13.90; Analysis 4.2).

5. Duration of remission

This was defined by the study authors as the time period during
the observation phase until an increase of at least 40% in the HSSI
score obtained aJer eight weeks of infliximab. Only five participants
entered the observation phase, and of these, three participants
relapsed (two originally on infliximab, one originally on placebo).

(6) Adalimumab every other week versus placebo

Two studies, Kimball 2012 and Miller 2011, assessed this
comparison, permitting a meta-analysis of results for several
outcome measures. One arm of Kimball 2012 compared
adalimumab 40 mg given subcutaneously every other week (EOW),
aJer loading doses of 80 mg at week zero and 40 mg at week
one, with placebo injections, reporting primary outcomes at week
16. There were 52 participants in the adalimumab EOW arm and
51 participants in the control arm. Miller 2011 di@ered slightly in
that adalimumab 40 mg EOW was given to those in the active
treatment study arm aJer a single loading dose of 80 mg at week
zero, with no extra loading dose at week one, and outcomes were
assessed earlier, at week 12. Miller 2011 was a smaller study that
originally intended to recruit 30 participants in a 2:1 active:placebo
ratio but was halted earlier than planned due to reaching the
expiration date of study medication, recruiting 15 participants to
the adalimumab EOW arm and six participants for the placebo
arm. Kimball 2012 provided data analysis using two methods for
handling missing data: last observation carried forward (LOCF) and
imputation. However, Miller 2011 used only LOCF, so for this meta-
analysis, we used the LOCF Kimball 2012 data.

These studies did not assess the secondary outcomes 'Participant
global self-assessment' and 'Duration of remission'.
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Primary outcomes

1. Quality of life

Data for change in DLQI score were available for 124 participants,
and there was no statistically significant di@erence between
adalimumab EOW and placebo upon pooling results of the two
trials: e@ect size -1.61 in favour of active treatment (MD -1.61, 95%
CI -3.86 to 0.64; Analysis 5.1).

2. Adverse e>ects

Meta-analysis of the frequency of serious adverse e@ects found
no statistically significant di@erence between adalimumab EOW
and placebo (RR 1.47, 95% CI 0.26 to 8.44; Analysis 5.2). There
was also no statistically significant di@erence in the frequency of
treatment discontinuation due to AEs (RR 4.91, 95% CI 0.24 to 99.74;
Analysis 5.3). We meta-analysed the proportion of participants with
infectious adverse e@ects using a random-e@ects model, because of
an I2 statistic of 40%, and we again found no statistically significant
di@erence between the two groups (RR 1.60, 95% CI 0.57 to 4.53;
Analysis 5.4).

Secondary outcomes

2. Pain

Both Kimball 2012 and Miller 2011 measured participant pain on
a VAS; however, the results were not suitable for combination in
a meta-analysis. Miller 2011 provided mean pain scores whereas
Kimball 2012 performed a posthoc analysis of the proportion of
participants achieving a 30% or greater reduction and a 10 mm or
greater absolute reduction in VAS score among participants with
at least a 10 mm VAS score at baseline. In Miller 2011, there was
no statistically significant di@erence in the change in VAS score
between adalimumab EOW and placebo groups at week 12: e@ect
size -16.57 mm, (MD -16.57, 95% CI -55.28 to 22.14; Analysis 5.5).
Of the 95 participants in Kimball 2012 with a baseline pain score
greater than 10 mm, there was no statistically significant di@erence
in the proportion of participants achieving at least a 30% reduction
at week 16 (RR 1.34, 95% CI 0.73 to 2.43; Analysis 5.6).

3. Hidradenitis Severity Score

Standardised mean di@erence was used to pool the results of
the two trials because Miller 2011 used the unmodified Sartorius
2003 scale whereas Kimball 2012 used a modified version of the
scale. We employed a random-e@ects model for the meta-analysis
because of an I2 statistic of 59% and downgraded the outcome
in evidence quality for this reason. There was no statistically
significant di@erence between adalimumab EOW and placebo for
the change in Sartorius scale score: e@ect size -0.42 (MD-0.42, 95%
CI -1.22 to 0.37; Analysis 5.7).

4. Physician Global Assessment

Only Kimball 2012 provided Physician Global Assessment (PGA)
data for 103 participants. The PGA was classified as clear, minimal,
mild, moderate, severe, or very severe disease, and clinical
response was defined as clear, minimal, or mild disease with at least
a two-grade improvement from baseline. There was no statistically
significant di@erence between the adalimumab EOW group and
placebo group (RR 2.45, 95% CI 0.50 to 12.07; Analysis 5.8).

Economic outcomes

Kimball 2012 measured the Total Work Productivity Impairment
(TWPI) score from the Work Productivity and Activity Impairment-
Specific Health Problem (WPAI-SHP) questionnaire, with scores
ranging from zero (no impairment) to 100. There was no significant
di@erence between adalimumab EOW and placebo: e@ect size using
imputation -5.40 (MD -5.40, 95% CI -14.69 to 3.89; Analysis 5.9);
e@ect size using LOCF -3.80 (MD -3.80, 95% CI -15.17 to 7.57; Analysis
5.10).

(7) Adalimumab weekly versus placebo

The third arm of Kimball 2012 compared subcutaneous
adalimumab 40 mg weekly, from weeks four to 15 aJer loading
doses of 160 mg at week zero and 80 mg at week two, with placebo
injections, reporting primary end points aJer 16 weeks. There were
51 participants in the adalimumab weekly arm and 51 participants
in the control arm. For missing data, the authors had stated in
their protocol that they would use the LOCF method; however, they
preferred the imputation method at the time of results analysis.
Both analyses were included in the trial publication, and we
included results using both methods in our review, particularly
because it has an e@ect on the modified Sartorius scale score results
(see below).

Kimball 2012 did not assess the secondary outcomes 'Participant
global self-assessment' and 'Duration of remission'.

Primary outcomes

1. Quality of life

At 16 weeks, adalimumab weekly produced a statistically
significantly greater reduction in DLQI score compared with
placebo, the e@ect size being approximately four points:
imputation method -4.00 points, (MD -4.00, 95% CI -6.49 to -1.51;
Analysis 6.1), LOCF method -4.10 points (MD -4.10, 95% CI -6.59 to
-1.61; Analysis 6.2).

2. Adverse e>ects

There was no significant di@erence in the frequency of serious
adverse events between the adalimumab weekly and placebo
groups (RR 2.00, 95% CI 0.38 to 10.44; Analysis 6.3). There was
also no di@erence in the frequency of treatment discontinuation
between the two groups (RR 5.00, 95% CI 0.25 to 101.63; Analysis
6.4). The proportion of participants with infectious adverse e@ects
did not di@er between the two groups (RR 0.94, 95% CI 0.55 to 1.62;
Analysis 6.5).

Secondary outcomes

2. Pain

As explained previously, Kimball 2012 defined treatment success
for this domain as a 30% or greater reduction and a 10 mm
or greater absolute reduction in pain VAS score compared with
baseline. For the 96 participants with at least a 10 mm VAS score
at baseline, there was a statistically significant improvement in the
adalimumab weekly group compared with placebo, (RR 1.77, 95%
CI 1.02 to 3.07; Analysis 6.6).

3. Hidradenitis Severity Score

Using the imputation method to handle missing data, there was an
e@ect size of -23.00 points for the change in modified Sartorius scale
score between the two groups in favour of adalimumab weekly,
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but the result failed to reach significance at the 95% confidence
level (MD -23.00, 95% CI -50.16 to 4.16; Analysis 6.7). Using the LOCF
method, there was a significant di@erence in favour of adalimumab
weekly with an e@ect size of -22.50 points (MD -22.50, 95% CI -41.93
to -3.07; Analysis 6.8).

4. Physician Global Assessment

As described above, clinical response was defined as clear,
minimal, or mild disease with at least a two-grade improvement
from baseline. Adalimumab weekly was statistical significantly
superior to placebo (RR 4.50, 95% CI 1.02 to 19.81; Analysis 6.9).

Economic outcomes

Both the imputation method and LOCF method found a statistically
significant di@erence in TWPI scores between the two groups in
favour of adalimumab weekly. The imputation method e@ect size
was -19.50 points (MD -19.50, 95% CI -30.07 to -8.93; Analysis 6.10),
and the LOCF method e@ect size was -20.30 (MD -20.30, 95% CI
-32.51 to -8.09; Analysis 6.11).

Surgical interventions

(8) Gentamicin sponge versus primary closure alone

Buimer 2008 performed excision and primary closure in 200 HS
participants of "Symptomatic lesion(s), i.e. those with discharge,
inflammation, infiltration, or suspected abscesses", randomising
124 to insertion of a gentamicin-collagen sponge prior to closure
and 76 to primary closure alone. Study participants were reviewed
one week and then three months aJer surgery.

Buimer 2008 did not assess the primary outcome 'Quality
of life' and the secondary outcomes 'Participant global self-
assessment', 'Pain', 'Hidradenitis Severity Score', and 'Physician
Global Assessment'.

Primary outcomes

2. Adverse e>ects

Wound complications were classified as dehiscence, infection,
dehiscence and infection, or seroma. At one week, there was no
di@erence in the overall rate of surgical complications (RR 0.78,
95% CI 0.58 to 1.05; Analysis 7.1). There was also no di@erence in
complication rates between the two groups aJer three months (RR
0.90, 95% CI 0.50 to 1.62; Analysis 7.2).

Secondary outcome

5. Duration of remission

Recurrence rate was assessed three months aJer surgery, and there
was no di@erence between the gentamicin sponge and primary
closure alone groups (RR 0.96, 95% CI 0.68 to 1.34; Analysis 7.3).

Other interventions

(9) Intense pulsed light versus no treatment

Highton 2011 performed a within-participant comparison,
randomising one side of an anatomical region bilaterally a@ected
by HS to receive intense pulsed light (IPL) twice per week for
four weeks and the other side to receive no treatment. Seventeen
participants underwent treatment: 12 with axillary HS, four with
groin involvement, and one with inframammary disease. Outcomes
were measured immediately post-treatment and at three, six,
and 12 months later, with no primary outcome time point

stated. Following e-mail communication, the authors provided a
breakdown of results for each anatomical region. Ideally, paired
data should be analysed for a within-participant study (Higgins
2011); however, these data were not available, so we employed
parallel group methods in the context that the interventions were
unlikely to exert an e@ect beyond the borders of the treated area.

Highton 2011 did not assess the primary outcome 'Quality of life'
and the secondary outcomes 'Pain', 'Physician Global Assessment',
and 'Duration of remission'.

Primary outcomes

2. Adverse e>ects

One participant withdrew due to treatment-related pain (site of
treatment unknown). No other details were provided regarding AEs.

Secondary outcomes

1. Participant global self-assessment

Participant satisfaction with IPL treatment was measured using an
unvalidated Likert scale that asked participants to give a rating
of worse, unchanged, fair, good, excellent, or clear compared
with baseline for each side of the anatomical region of interest.
Data were entered as a dichotomous variable, defining treatment
success as good, excellent, or cleared. Overall, IPL produced
significantly higher participant satisfaction than no treatment (RR
9.67, 95% CI 2.10 to 46.43; Analysis 8.1). Results from subgroup
analysis of the skin region treated were statistically significant for
the axillary site alone (RR 21.00, 95% CI 1.37 to 322.28) but not for
groin treatment, in part due to a smaller e@ect size and also because
of the small number of participants (RR 5.00, 95% CI 0.31 to 79.94).

3. Hidradenitis Severity Score

The "fitted mean" percentage change from baseline in Sartorius
2003 score was measured, and we report the data aJer three
months and 12 months of follow up, in keeping with the
prespecified short-term and longer-term outcome definitions of
our review. Standard deviations were not available, so we report
the raw data for each anatomical location. At three months, there
was a mean e@ect size di@erence of -46% for axillae and -58% for
the groin, comparing IPL-treated sides with no treatment. At 12
months, there was a mean e@ect size di@erence of -37% for axillary
sites and -38% for groin sites. Data for the single participant with
inframammary disease were not available.

(10) Nd:YAG laser versus topical control

Tierney 2009 performed a within-participant RCT in which one side
of an anatomical site received four treatments with the Nd:YAG
laser at monthly intervals and topical antimicrobials, and the other
side received only topical antimicrobial therapy. Benzoyl peroxide
wash 10% and clindamycin 1% gel or 1% lotion were given as
the topical antimicrobial control, with an unstated frequency of
application. Thirty-four anatomical sites were randomised in 22
participants, and results were available for 25 anatomical sites
in 17 participants at the initial assessment point, three months
aJer the first treatment (10 axillary sites, 11 groin sites, and four
inframammary). Assessments were repeated aJer a subsequent
two-month observation phase.

Tierney 2009 did not assess the primary outcome 'Quality of life'
and the secondary outcomes 'Pain', 'Physician Global Assessment',
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and 'Duration of remission'. Paired data were unavailable for this
within-participant study, so we undertook a parallel group analysis
in its absence.

Primary outcomes

2. Adverse e>ects

One serious adverse event was reported, a pregnancy of unknown
outcome. No participants withdrew because of treatment-related
AEs. Forty per cent of participants experienced pain related to laser
treatment; however, "this pain did not interfere with their daily
activities and was transient in nature." There were three episodes of
cellulitis at non-treatment sites, which required antibiotic therapy.

Secondary outcomes

1. Participant global self-assessment

In answer to an unvalidated questionnaire, 92% of the unblinded
participants indicated that the laser treatment was more e@ective
than other medical treatment (significance not stated).

3. Hidradenitis Severity Score

The Sartorius 2003 scale was used, modified by addition of
erythema, oedema, pain, and purulent discharge domains for
each anatomic site ("modified HS-LASI"). At three months, for
all the treated sites combined, there was a significant di@erence
in modified HS Lesion, Area and Severity Index (HS-LASI) score
between the two sides in favour of Nd:YAG laser therapy, with an
e@ect size of -14.03 points (MD -14.03, 95% CI -18.84 to -9.22 points;
Analysis 9.1). Subgroup analysis showed that the benefit remained
significant for each of the three regions (axilla -18.70, 95% CI -26.82
to -10.58; groin -12.60, 95% CI -20.28 to -4.92; inframammary -9.80,
95% CI -19.31 to -0.29).

Following the subsequent two-month observation period, results
were given as the percentage change in modified HS-LASI score
compared with baseline. At this five-month time point, for all the
treated sites combined, there was a significant di@erence between
the two sides in favour of Nd:YAG laser therapy, with an e@ect
size of -51.40% (MD -51.40, 95% CI -66.36 to -36.43%; Analysis
9.2). Breakdown of results demonstrated that the benefit remained
significant for each anatomical site (axilla -58.90%, 95% CI -78.82 to
-38.98%; groin -38.70%, 95% CI -63.43 to -13.97%; inframammary
-57.30%, 95% CI -113.86 to -0.74%).

(11) Niosomal methylene blue gel PDT versus free methylene
blue gel PDT

Fadel 2015 was a within-participant trial in which one side of an
anatomical site was randomised to receive niosomal methylene
blue (NMB) gel PDT or free methylene blue (FMB) gel PDT once
every two weeks for up to six months. Treatment was discontinued
early if there was no improvement aJer two consecutive sessions.
One of the 11 randomised participants was withdrawn prior to
receiving any study treatments because of a change in diagnosis
to Crohn's disease. Of the remaining 10 participants, four had
disease predominantly located in the axilla, two in the groin, three
in the buttock region, and one in the inframammary region. In
two participants, disease was localised to either one groin or one
buttock, and direct contact with the authors confirmed that in these
cases, one intervention was randomised to the upper part of the
lesion, and the lower part received the other intervention.

Fadel 2015 did not assess the primary outcome 'Quality of life'
and the secondary outcomes 'Participant global self-assessment',
'Pain', and 'Physician Global Assessment'. Paired data were
unavailable for this within-participant study, so we undertook a
parallel group analysis in its absence.

Primary outcomes

2. Adverse e>ects

No serious adverse events were reported, and no participants
withdrew because of adverse e@ects of the interventions. The
report did not provide a full breakdown of adverse events, but
included a statement that there were no reports of pain, erythema,
or hyperpigmentation associated with treatment.

Secondary outcomes

3. Hidradenitis Severity Score

The HS-LASI score (Sartorius 2009) was significantly improved in
lesions treated with NMB gel at the end of the study compared
with lesions treated with FMB gel (MD -4.30, 95% CI -8.36 to -0.24;
Analysis 10.1).

5. Duration of remission

The article narrative reports that there were three recurrences in
lesions successfully treated with FMB gel, two in the buttock region
aJer three months, and one in the axilla aJer six months. There was
no mention of any recurrences in lesions treated with NMB gel.

(12) Staphage lysate versus placebo broth

Angel 1987 conducted a two-arm parallel group RCT lasting 24
weeks in 31 HS participants who had not responded to antibiotics
and narrow margin local surgery. Participants were randomised
to receive staphage lysate in both a subcutaneous injection and
an inhaled aerosol once weekly for 20 weeks or the same volume
of vehicle broth placebo via both the subcutaneous and aerosol
routes. Outcomes were measured at 24 weeks in the 12 participants
who reached the end of the study in the staphage lysate arm and
the 15 participants in the placebo arm.

Angel 1987 did not assess the primary outcome 'Quality of life'
and the secondary outcomes 'Participant global self-assessment',
'Pain', 'Hidradenitis Severity Score', and 'Duration of remission'.

Primary outcomes

2. Adverse e>ects

There were no serious adverse events in either treatment group, but
no details were provided regarding treatment discontinuation due
to adverse e@ects or the overall breakdown of adverse events.

4. Physician Global Assessment

Participant response to treatment was graded as improved, the
same, or worse by a trial physician, and for our analysis, 'improved'
was taken as treatment success. Staphage lysate was more e@ective
than placebo broth, producing improvement in 10 of the 12
participants on active treatment (RR 6.25, 95% CI 1.68 to 23.27;
Analysis 11.1).
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D I S C U S S I O N

Summary of main results

Our searches identified 101 references for potential inclusion, of
which 12 trials met our inclusion criteria, with a total of 615
participants. In most cases, the e@ects of an intervention were
assessed by a single randomised controlled trial (RCT), and meta-
analysis was only possible for the results of two studies that
investigated adalimumab administered every other week (EOW).
We included trials from each of our intervention groups: one trial
of topical therapy; two studies of oral systemic agents; four trials
of anti-TNF-α (tumour necrosis factor-alpha) therapies; and four
trials of other interventions, including laser and light therapies. The
12 trials were conducted over a 32-year time period, from 1983
to 2015, which may in part explain the wide variation noted in
quality of trial evidence and the outcome measures employed. Only
four trials included our primary e@icacy outcome measure, quality
of life measured on a validated dermatology-specific scale, and
all were recent industry-sponsored trials of biologic therapies. All
12 trials included some information about our primary outcome
for potential harm, namely, the adverse e@ects of an intervention.
However, there was wide variation in the level of detail provided,
from a brief narrative discussion to providing figures for rates of
serious adverse events, likelihood of causality, rates of treatment
discontinuation due to adverse e@ects, and a breakdown by type of
adverse e@ect.

One trial, Clemmensen 1983, was primarily designed to
investigate topical therapy for hidradenitis suppurativa (HS). Thirty
participants were randomised to receive clindamycin 1% solution
or vehicle solution for 12 weeks. Active treatment was well
tolerated, but we found it di@icult to comment on e@icacy because
both outcome measures, a participant diary and a physician-
reported severity score, were unvalidated, and whereas the diary
showed no significant di@erence between groups, the composite
scale used for the severity score reported in favour of clindamycin.

Jemec 1998 investigated oral tetracycline in an RCT of 46
participants with mild to moderate hidradenitis suppurativa, using
clindamycin 1% solution as an active control. AJer 16 weeks,
there was a di@erence in the participant global self-assessment
outcome of 28 mm on a visual analogue scale (VAS) from 0
to 100 mm in favour of oral tetracycline, but no significant
di@erence was found in pain, HS Severity Score, or Physician
Global Assessment. We downgraded evidence quality to 'low'
because of a 26% dropout rate in the absence of an intention-
to-treat analysis and imprecision arising from the relatively
small number of trial participants. Mortimer 1986 compared two
endocrine interventions, ethinylestradiol and cyproterone acetate
(CPA group), versus ethinylestradiol and norgestrel (E50 group) in
a 12-month cross-over study. We only included e@icacy results for
the first six months of the trial due to the risk of carry-over e@ects
without a washout period. No di@erence in e@icacy was found
between the two treatment regimens, although we downgraded
the quality of evidence to 'moderate', again because of imprecision
arising from the small study size. There was a slight di@erence in
mild adverse e@ects (AEs) in favour of the CPA group.

Within the anti-TNF-α therapy studies, one trial, Adams 2010,
compared etanercept with placebo injections. The dose of
etanercept, 50 mg twice weekly, was double the dose licensed
for psoriasis. Treatment was well tolerated, but no significant

di@erence was found in e@icacy relative to placebo. Grant 2010
did find a significant di@erence in our primary e@icacy outcome
measure 'Quality of life' comparing standard dose infliximab 5
mg/kg treatment with placebo. There was an e@ect size of 8.4
Dermatology Life Quality Index (DLQI) points aJer eight weeks
in this relatively small trial of 38 participants with moderate
to severe HS. We downgraded the quality of the evidence to
'moderate' because of the small number of events leading to
imprecision. Two studies investigated adalimumab EOW compared
with placebo (Kimball 2012 and Miller 2011) where meta-analyses
of the combined 124 participants found no di@erence in both
quality of life and the secondary outcome measures of our review.
A third arm of Kimball 2012 investigated adalimumab dosed
weekly, which is double the dose licensed for psoriasis. There
was a significant reduction in DLQI score in favour of adalimumab
relative to placebo aJer 16 weeks, with an e@ect size of 4.0 points
(95% confidence interval (CI) 6.49 to 1.51 points lower), which
is approximately equal to the DLQI minimal clinically important
di@erence (Basra 2015). We downgraded the quality of evidence
to moderate in the context that the e@ect size was based on the
results of a single study, and subsequent studies are likely to have
an important impact on our confidence in the estimate of e@ect and
may change the estimate (Ioannidis 2005).

Buimer 2008 randomised 124 HS lesion excisions to insertion of
a gentamicin-collagen sponge prior to closure and 76 to primary
closure alone. There was no di@erence in complication rates or
recurrence rates at one week and three months aJer surgery.
However, there was high risk of performance bias and unclear
risk for the other bias domains, downgrading the quality of the
evidence. We downgraded the evidence quality of all three within-
participant trials of laser/light interventions to 'low' because of
imprecision and a lack of adequate blinding, with no attempt to
provide a sham intervention. Highton 2011 reported significant
benefit of intense pulsed light (IPL) compared with no treatment
in 18 participants, measuring their Sartorius score and satisfaction
with treatment on an unvalidated Likert scale. Tierney 2009 gave
four neodymium-doped yttrium aluminium garnet (Nd:YAG) laser
treatments at monthly intervals to one side of 25 anatomical sites in
17 participants and found a statistically significant di@erence in the
modified Sartorius score, particularly for axillary sites. Fadel 2015
found that NMB gel was superior to FMB gel when used as a topical
photodynamic therapy (PDT) photosensitiser to treat HS lesions.
An early small study of staphage lysate, involving subcutaneous
injection of the products of S. aureus lysis, showed potential benefit
relative to vehicle placebo; however, we downgraded evidence
quality to 'moderate' because of imprecision.

Overall completeness and applicability of evidence

Our review has demonstrated that, with the exception perhaps of
adalimumab treatment, there remains incomplete RCT evidence
for most interventions used to treat HS. Current standard practice
for mild to moderate HS is to consider topical antimicrobials and
oral tetracyclines; however, this is supported by only two single,
moderate quality trials each of less than 50 participants. No RCTs
meeting our inclusion criteria were identified for many of the
oral systemic agents currently in use to treat HS, including other
antibiotics; immunomodulators, such as dapsone, methotrexate,
and ciclosporin; retinoids; metformin; and spironolactone. In the
anti-TNF-α therapy group, etanercept has not been investigated at
the 'standard' psoriasis dose of 50 mg weekly, and the evidence for
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infliximab therapy is limited to one relatively small trial. Although
our review included one RCT considering postoperative care in HS,
it included no RCTs investigating the timing of surgery and what
type of procedure should be performed. The three RCTs of laser or
light treatment for HS were small and judged to be of low quality,
so it is di@icult make treatment recommendations as a result. The
trial of staphage lysate injections was small, and there have been
no further trials of this intervention since 1987. In the 'other' group
of HS therapies, there were no RCTs for phototherapy, intralesional
injections of triamcinolone acetate, or botulinum toxin.

We noted considerable outcome measure heterogeneity in the
included studies, in part due to evolution of outcome measures
during the 32-year period in which the trials were conducted.
This did not a@ect opportunities for meta-analysis in our review
because only two studies investigated the same intervention and
both did include our primary outcome, quality of life. However,
updates of our review may be a@ected by outcome measure
variation in the absence of agreement about the key outcomes that
should be included. For example, the recent trials of laser, topical
PDT, and intense pulsed light (IPL) treatment omitted a validated
quality of life measure. A related issue is the validation and clinical
meaningfulness of HS outcome measures. The modified Sartorius
scale has undergone some validation (Sartorius 2009), but data for
a minimal clinically important di@erence is lacking for this measure
and for most of the other outcomes used to grade HS severity. As a
result, it is currently di@icult to assess treatment success or failure
in HS clinical trials.

Despite recognition that HS is a relatively common and disabling
condition, economic data regarding impact on society and health
resource utilisation is sparse. Kimball 2012 was the only included
study to record an economic outcome, namely, the Total Work
Productivity Impairment (TWPI) score from the Work Productivity
and Activity Impairment-Specific Health Problem (WPAI-SHP)
questionnaire. Adalimumab every other week did not produce a
change in the score, in keeping with its lack of clinical e@icacy,
whereas adalimumab weekly decreased the score by 20 points. (No
details were provided regarding the absolute economic gains.)

Current ongoing studies (Characteristics of ongoing studies)
identified from trial registries may address some of the identified
knowledge gaps. Of the eight ongoing studies identified, five are
investigating biologic therapies, including two further trials of
adalimumab, NCT01468207; NCT01468233, and a trial of anakinra
(anti-IL-1) therapy, NCT01558375, as well as trials of the novel
biologics CJM112, NCT02421172, and MEDI8968, NCT01838499.
Another trial is assessing Nd:YAG laser treatment aJer initial
clindamycin and rifampicin combination treatment compared
with the clindamycin and rifampicin combination as an active
control, in a small trial with a recruitment target of 18 participants
(NCT01063270). There is also an ongoing trial comparing
povidone-iodine cream with 10% benzoyl peroxide wash for mild
to moderate HS (NCT01818167), as well as a comparison of carbon
dioxide laser therapy versus surgical deroofing for axillary HS
(NCT02163746).

Quality of the evidence

We present 'Summary of findings' tables to summarise the quality
of the body of evidence using the five Grading of Recommendations
Assessment, Development and Evaluation (GRADE) considerations
(study limitations, consistency of e@ect, imprecision, indirectness,

and publication bias). See Summary of findings for the main
comparison; Summary of findings 2; Summary of findings 3;
Summary of findings 4; Summary of findings 5; Summary of
findings 6; Summary of findings 7; Summary of findings 8; Summary
of findings 9; Summary of findings 10; Summary of findings 11; and
Summary of findings 12.

There was wide variation in the quality of evidence. We
downgraded several early studies and those investigating laser and
light treatments to 'low' quality evidence. Imprecision was the most
frequently encountered reason to downgrade evidence quality
because most HS trials have been relatively small, which is an issue
for 10 of the 12 included studies. Although e@ect size estimates
for the comparison of adalimumab weekly versus placebo were
based on 102 participants from Kimball 2012, we downgraded
the quality of evidence to moderate (Summary of findings for the
main comparison) as the estimates rely on a single study, and
subsequent studies may change the estimates (Ioannidis 2005).

In terms of risk of bias, lack of blinding was an issue for the laser
and IPL trials, which did not use a sham control treatment for these
within-participant trials. Fadel 2015 and Tierney 2009 achieved a
low risk of detection bias for investigator-reported outcomes by
ensuring that blinded outcome assessors performed the scoring
evaluations; however, the participant-reported outcome measures
were still at high risk of detection bias. Risk of bias was di@icult
to assess in nearly all domains for Buimer 2008 because of a lack
of information. In particular, the study reported an imbalance in
baseline randomisation due to early cessation of the study but
did not explicitly state the intended randomisation ratio or the
random sequence generation method. Miller 2011 may have been
a@ected by bias due to regression to the mean, resulting from an
imbalance in baseline disease severity in which the DLQI score of
those allocated to active treatment was twice that of those given
placebo.

Unexplained heterogeneity in the meta-analysis of adalimumab
EOW for the change in Sartorius score outcome, with an I2 statistic of
59%, led to downgrading of the quality of evidence for this outcome
because of inconsistency (Summary of findings 2). No occurrences
of indirect evidence were noted because most of the included
studies were placebo-controlled trials. We found it di@icult to
assess the potential for publication bias because of the paucity of
RCTs reported in HS, so we downgraded no outcomes for evidence
quality as a result.

Potential biases in the review process

During the process of selecting studies, there were some relatively
marginal decisions that should be highlighted because of their
potential to introduce bias into our review process. We excluded
Morgan 1983, a surgical study involving 10 HS participants, from
our review because it was a 'quasi-randomised' trial in which
the two interventions were assigned on an alternate basis. We
also excluded Xu 2011, a within-participant study of Nd:YAG laser
treatment in 20 participants, because in the unit of analysis section
of our review protocol, we had decided to accept only those within-
participant trials that randomised the leJ and right sides of the
same anatomical site. For most participants in Xu 2011, both sides
of a body site were treated, and another body site acted as the
control. We included Grant 2010 in our review despite the trial
being relatively short in duration, lasting eight weeks. We decided
to include this study as it was felt that the onset of infliximab e@ects
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is rapid, and the majority of its e@icacy e@ects should have occurred
by this time point, but the short duration of the trial has potential
impact on the detection of adverse e@ects. However, this issue
a@ected nearly all of the trials in our review, which were relatively
short in duration, with a median length of 16 weeks.

On review of the outcome measures employed by our included
studies, we did broaden the definition of two outcomes, in order
to include as much data as possible, which may have introduced
bias. In our published protocol, we stated that pain data would
only be accepted in the form of VAS scores; however, Adams 2010
used an ordinal scale from zero to five, which we accepted. We had
also specified that physician-reported HS disease severity should
be in the form of modified Sartorius scale scores (Sartorius 2009).
However, several studies used the original Sartorius scale (Sartorius
2003), and some older studies used di@erent scales. In the absence
of general consensus about HS outcome measures, we decided to
include all of these results in our review.

One area of di@iculty encountered during our review process
was attempts to contact the authors of studies to obtain further
information. In several cases, there was no response to our
enquiries, which may relate to some of the studies being performed
several decades ago.

We attempted to conduct a comprehensive search for studies, but
the fact that three studies are awaiting classification and have not
yet been incorporated may be a source of potential bias.

Agreements and disagreements with other studies or
reviews

Our review has identified wide knowledge gaps in the RCT evidence
base for the management of HS, in agreement with the results of
a recent HS Priority Setting Partnership (PSP) (Ingram 2014). The
PSP was conducted using James Lind Alliance methodology and
undertook two online surveys followed by a face to face workshop
of HS patients, carers, and their clinicians, in order to identify a
top 10 list of HS research priorities. In keeping with the findings of
our review, the highest priority of the PSP was "What is the most
e@ective and safe group of oral treatments in treating HS? (e.g.
antibiotics, hormonal treatments, retinoids, immunosuppressants,
metformin, steroids)". The relative lack of evidence for surgical
treatment was reflected by two surgical priorities featuring in the
top 10: "What is the best surgical procedure to perform in treating
HS e.g. incision & drainage, local excision, wide excision?" (6th
priority) and "What is the best method of wound care aJer
surgery or for active disease? (e.g. skin graJs, secondary intention,
dressings)" (8th priority).

There have been a number of other systematic reviews of HS
treatments. van Rappard 2013 conducted a systematic review
of anti-TNF-α therapies for severe HS. The authors identified 65
studies, with a total of 459 participants. The four RCTs contained
in our review were included, as well as all relevant case series and
case reports. 'Moderate to good' responses were found in 82%,
76%, and 68% of participants treated with infliximab, adalimumab,
and etanercept, respectively. The relatively high response rate with
etanercept may reflect publication bias from inclusion of case
reports and case series.

Blok 2013 undertook a HS systematic review that examined
all publications of oral retinoid therapy, including acitretin and

isotretinoin, and immunosuppressive agents, including biologic
therapies, colchicine, ciclosporin, dapsone, and methotrexate.
A total of 87 articles were included, containing results for 518
treated participants. The primary e@icacy outcome of the review
was the proportion of 'responders', divided into those with
a 'moderate' response or those with a 'significant' response.
Secondary outcomes were relapse rate and adverse events. The
authors commented that, overall, the quality of evidence was low,
but infliximab and adalimumab were probably the most e@ective
agents. Results for etretinate and its metabolite acitretin were
combined, and 16 of the 22 participants reported in a total of
six case reports and small case series experienced 'significant'
improvement. No response was observed in 112 of 174 participants
given isotretinoin, and the authors concluded that the therapeutic
e@ect of this agent in HS is questionable. Our review is unable to
comment on retinoid therapy for HS as there are no RCTs available,
so no studies met our inclusion criteria.

Alhusayen 2012 performed a systematic review of all
pharmacological treatments for HS. Outcomes measures included
in their review were as follows: clinical remission, participant
global assessment, Physician Global Assessment, number of skin
lesions, change in Hurley's stage, and Sartorius score. The authors
did not include quality of life and pain scores in contrast to our
review. From their review results, the authors concluded that
there was moderate quality evidence to support antibacterial
treatment and infliximab infusions for mild to moderate and severe
HS, respectively. In addition, they concluded that antiandrogen
therapy could be considered for women with mild to moderate
HS who have failed antibacterial therapy or have an abnormal
hormone profile. This latter conclusion is in disagreement with
our review, which failed to find su@icient RCT evidence to support
endocrine therapy for HS.

Another systematic review of all interventions for HS, including
medical, surgical, and miscellaneous interventions, has also been
published (Rambhatla 2011). The authors included all HS articles
reporting treatment outcomes for at least four individuals and
found 62 studies, commenting on a relative lack of RCTs. Treatment
recommendations were based on "Morbidity, mortality, symptom
improvement, cost reduction, and quality of life". For Hurley stage I
(mild) disease, they recommended topical clindamycin 1% solution
and consideration of Nd:YAG or carbon dioxide laser therapy.
Oral zinc was suggested as a treatment adjunct, and there was
a recommendation to avoid isotretinoin because of evidence of
a lack of e@icacy from case series. Combination treatment with
clindamycin 300 mg twice daily and rifampicin 300 mg twice
daily was recommended for Hurley stage II (moderate) HS, again
based on case series evidence. For refractory stage II disease,
biologic therapy was recommended, with infliximab favoured, in
part because the review was published before RCT evidence for
adalimumab was available. Surgery was recommended for stage
III (severe) disease aJer failure of medical therapy. Our review
is more circumspect with regard to treatment recommendations
(see below) because it is restricted to the limited number of RCTs
available, and in several cases, we have downgraded the quality of
the RCT evidence using GRADE methodology.
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Implications for practice

Overall, our review found that knowledge gaps predominate over
robust evidence for the treatment of hidradenitis suppurativa
(HS). Only 12 RCTs met our inclusion criteria, with a total of 615
participants. Imprecision due to small numbers of participants
led us to downgrade the quality of evidence for several of
our comparisons. In the context that most interventions were
investigated by a single randomised controlled trial (RCT), for which
a median of 27 participants were included for 16 weeks, it is di@icult
to draw meaningful conclusions about adverse e@ects, particularly
rare or delayed e@ects.

Jemec 2012 and the systematic reviews discussed above provide a
framework for HS treatment based on disease severity and lack of
response to previous treatments. However, it is di@icult to provide
strong recommendations from our review because the RCT data
are oJen limited in terms of study size and quality. For example,
we have not found su@icient evidence to determine the e@ects
of topical clindamycin or oral tetracycline, despite these being
standard treatments for mild to moderate HS. Only one small trial
of 30 participants has investigated topical clindamycin 1% solution
compared with vehicle placebo (Clemmensen 1983), and the results
of the two outcome measures, an unvalidated participant diary and
a physician-reported severity score, were not consistent. We found
no placebo-controlled RCTs of oral tetracyclines for inclusion in
our review. Jemec 1998 provided low quality evidence regarding
the e@ect of oral tetracycline compared with topical clindamycin
in 46 participants. The study reported no di@erence in e@icacy
between the two groups in terms of pain, HS Severity Score, and
Physician Global Assessment, but there was a di@erence in the
participant global self-assessment outcome of 28 mm on a visual
analogue scale (VAS) from 0 to 100 mm in favour of oral tetracycline.
Overall, the evidence is too limited to provide a recommendation.
Similarly, we cannot use the data from Mortimer 1986 to provide
a recommendation regarding the endocrine interventions under
investigation because of its small size.

Moderate quality evidence does exist for adalimumab therapy.
Kimball 2012 demonstrates that adalimumab weekly improves
quality of life, although the 95% confidence interval includes
an e@ect size of only 1.5 Dermatology Life Quality Index (DLQI)
points, which may not be clinically relevant (Basra 2008; Basra
2015). Meta-analysis of Kimball 2012 and Miller 2011 shows that
adalimumab every other week (EOW) is ine@ective. This evidence is
likely to a@ect the treatment of only a relatively small subset of HS
patients because anti-TNF-α therapy is usually reserved for severe
HS refractory to other treatments because of high cost and the
potential for serious adverse e@ects. In particular, the safety profile
of weekly treatment has not been established because Kimball
2012 was not powered to detect rare or delayed adverse e@ects
(AEs), and ongoing psoriasis biologic safety registers do not include
recipients of adalimumab weekly therapy. In addition, adalimumab
weekly therapy is likely to cost twice as much as the standard dosing
used for psoriasis, which may further restrict its availability. Results
from the PIONEER studies of adalimumab therapy for HS, which
should be reported in full in the near future, may help to improve
confidence in the estimates of e@ect size for adalimumab weekly
therapy. The evidence for infliximab is less robust, being based
on a smaller study; however, the e@ect size of 8.4 DLQI points is
likely to be clinically relevant. The evidence regarding etanercept

is only moderate quality in a study of 20 participants with results
suggesting that, even at a dose double that licensed for psoriasis,
etanercept may not provide benefit in HS.

We downgraded the within-participant studies of neodymium-
doped yttrium aluminium garnet (Nd:YAG) laser, intense pulsed
light (IPL), and topical photodynamic therapy (PDT) to low quality
evidence because of imprecision and a lack of blinding in the
absence of sham treatments. Implications for practice arising from
Buimer 2008 are limited by a high risk of performance bias and
unclear risk of bias in most of the other domains due to incomplete
study reporting. Furthermore, there was no di@erence found in
the rate of surgical complications or risk of recurrence in the
group randomised to receive a gentamicin-collagen sponge prior
to primary closure compared with primary closure alone, so a
change in practice in this case cannot be recommended. The trial of
staphage lysate was a small study, and there is insu@icient evidence
to warrant a change of practice based on the results of Angel 1987
alone.

The three studies in 'Studies awaiting classification' may alter the
conclusions of the review once assessed.

Implications for research

Our review has highlighted a need for further RCTs to improve
the evidence base for most interventions in HS. One exception
perhaps is in the field of biologic therapies, where the evidence is
already of higher quality than for other interventions, and there
are ongoing studies of adalimumab and anakinra therapy. The
HS Priority Setting Partnership (PSP) (Ingram 2014) recently gave
highest priority to the question "What is the most e@ective and
safe group of oral treatments in treating HS? (e.g. antibiotics,
hormonal treatments, retinoids, immunosuppressants, metformin,
steroids)", and our review has highlighted important gaps in the
evidence base for these commonly used treatment options.

In terms of RCT design, trials should include a power calculation
and recruit su@icient participants to avoid problems with
imprecision due to being underpowered. We also found that
outcome measure heterogeneity is likely to be an issue in the
absence of agreement about the key outcomes that should be
included. Selected outcomes should be validated, and ideally, the
minimal clinically important di@erence for the primary outcome
should be determined in HS, to ensure that treatment success
or failure is clearly defined. The outcomes of a trial should be
prospectively declared in a clinical trial database, including the
nature and timing of the primary outcome. An intention-to-treat
analysis, with a predetermined method for dealing with missing
data, should be incorporated to minimise the potential for attrition
bias.

As well as trials of medical therapy, our review has demonstrated
a need for more surgical RCTs. In particular, the RCT evidence base
remains weak for timing of surgery, type of surgical procedure,
and optimal postoperative wound care in HS. The HS PSP rated
both "What is the best surgical procedure to perform in treating
HS e.g. incision & drainage, local excision, wide excision?" and
"What is the best method of wound care aJer surgery or for active
disease? (e.g. skin graJs, secondary intention, dressings)" in the
top 10 priorities for HS research. Although we included three laser
or light RCTs in our review, we were not able to make treatment
recommendations due to low quality evidence. Future trials in this
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area should incorporate a sham treatment control to minimise
performance and detection bias, and if a within-participant design
is chosen, we recommend that the unit of randomisation should
be the leJ and right sides of the same anatomical site, selecting
participants with bilateral HS.

Comparison with a skin disease, such as vitiligo, with a similar
prevalence demonstrates the need for more RCTs in HS to guide
treatment. The updated Cochrane review for vitiligo (Whitton 2015)
included 96 trials containing 4512 participants, which represents
eight times as many RCTs compared with our HS review.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods This was a 2-arm, parallel group RCT

The RCT phase lasted 12 weeks, followed by a 12-week open label phase

Participants The trial included 20 participants with a clinical diagnosis of HS

This was a single centre outpatient study in the USA

Disease severity was described as "active" but not quantified

The mean BMI was 32.8

Interventions 2 groups, randomised in a 1:1 ratio:

• s/c placebo - 10 participants, of whom 1 dropped out

• s/c etanercept 50 mg twice weekly - 10 participants, of whom 2 dropped out

Outcomes Primary outcome

1. Proportion achieving clinical response at week 12, defined as a PGA of HS lesions of clear or mild

Secondary outcomes

1. Participant global assessment at week 12

2. Participant-assessed pain score measured on an ordinal scale from 0 (none) to 5 (severe) at week 12

3. DLQI score at week 12

Notes Amgen/Wyeth, manufacturer of etanercept, provided study medication, but had no other role in the
study

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper provided no details

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Placebo injections used the same dosing schedule; mild injection site reac-
tions were the only adverse drug reactions reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk A single investigator assessed the primary outcome but was blinded to treat-
ment allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk An intention-to-treat analysis was not performed, but only 2 participants in the
active group and 1 participant in the placebo group did not complete the 12-
week study period

Adams 2010 
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Selective reporting (re-
porting bias)

Low risk The primary outcome was prospectively declared (ClinicalTrials.gov:
NCT00949546)

Other bias Low risk We found no other significant bias

Adams 2010  (Continued)

 
 

Methods This was a 2-arm, parallel group RCT lasting 24 weeks

Participants The trial included 31 HS participants who had not responded to antibiotics and local surgery. The pa-
per did not state the number of participants randomised to each intervention

Interventions 2 groups, randomised in a 1:1 ratio:

• vehicle placebo (broth in which the intervention was carried): placebo 0.6 ml as an aerosol and 0.3 ml
s/c, once weekly for 20 weeks - 15 participants reached the end of the study

• staphage lysate 0.6 ml as an aerosol and 0.3 ml staphage lysate s/c, once weekly for 20 weeks - 12
participants reached the end of the study

Outcomes 1. Physician Global Assessment, graded as improved, same, or worse at 24 weeks

2. Adverse effects briefly reported in narrative form

Notes Staphage lysate was obtained by lysis of broth cultures of 2 strains of S. aureus using the Gratia bacte-
riophage, followed by ultrafiltration. The method of action was thought to be the induction of delayed
type hypersensitivity. There was no declaration regarding trial sponsorship or funding source. There
were several gaps in the reporting of the study; we were unable to contact the authors for clarification

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper did not state a method of random sequence generation

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Placebos were used for both the aerosol and s/c injections consisting of the
broth in which the intervention was carried, and no significant adverse effects
were reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The placebos were effective, and the paper reported no significant adverse ef-
fects

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The paper gave no reasons for study withdrawals, but only 4/31 participants
withdrew (13%)

Selective reporting (re-
porting bias)

Unclear risk There was no reference to prospective trial registration. (The study was per-
formed before this was common)

Other bias Unclear risk The paper did not declare a funding source

Angel 1987 
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Methods This was a 2-arm, parallel group RCT of wound healing method after local excision and primary closure
of active HS lesions

Participants The trial included 200 participants with a clinical diagnosis of HS and symptomatic lesion(s), "i.e. those
with discharge, inflammation, infiltration, or suspected abscesses"

Interventions 2 groups, randomised to the following:

• local excision and primary closure (PC) - 76 participants, the dropout rate was not stated

• local excision and primary closure over a 5 x 5 cm gentamicin-collagen (GC) sponge - 124 participants,
the dropout rate was not stated

Outcomes 1. Wound complications classified as dehiscence, infection, dehiscence and infection, or seroma after
1 week and 3 months

2. Local recurrence rate at 3 months

3. Time to complete wound healing

Notes The authors stated in the paper that there was no significant commercial sponsor involvement

We were unable to contact the authors to clarify risks of bias and other study details

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper gave no details on the random sequence generation; however, the
study report stated that there was an imbalance in randomisation due to early
cessation of the study. The report did not mention whether the randomisation
was intended to be in a 1:1 ratio, so we could not quantify the degree of imbal-
ance in randomisation (76 primary closures, 124 gentamicin sponges inserted)

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were blinded under general anaesthetic but postoperatively may
have been able to detect the sponge inserted in the wound. There was no de-
scription of any special measures to ensure blinding of personnel, who would
otherwise have been aware of treatment allocation from the operation notes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk The paper provided no details

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The paper provided no details, including no participant flow diagram

Selective reporting (re-
porting bias)

Unclear risk There was no mention of prospective registration

Other bias Unclear risk It was unclear whether participants or surgical procedures were the unit of
randomisation, i.e., was more than 1 procedure performed in any individuals?

Buimer 2008 
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Methods This was a 2-arm, parallel group RCT lasting 12 weeks. The number of participants randomised to each
intervention was not stated

Participants The trial included 30 participants with a clinical diagnosis of HS and disease onset more than 6 months
prior to study entry

Interventions 2 groups, randomised in a 1:1 ratio:

• vehicle solution of isopropanol 80%, propylene glycol 10%, and water 10% (frequency of application
not specified) - 14 participants reached the end of the study

• clindamycin 1% solution (frequency of application not specified) - 13 participants reached the end of
the study

Outcomes 1. Participant global assessment based on participant diary at weeks 4, 8, and 12

2. Composite scale composed of participant global assessment and the difference in number of inflam-
matory nodules, abscesses, and pustules at weeks 4, 8, and 12

Notes We were unable to contact the study authors to clarify the frequency of application of interventions.
There was no declaration regarding study sponsorship

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper provided no details except that stratification was by baseline dis-
ease severity

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk A vehicle placebo was used, which was identical in physical characteristics to
the active intervention, and there were similar reports of local irritancy in both
groups

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The paper provided no specific details, but the vehicle placebo should have
been sufficient

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There was no intention-to-treat analysis, but only a 10% dropout rate due to
loss to follow up

Selective reporting (re-
porting bias)

Unclear risk There was no mention of prospective registration. (The trial was conducted
prior to databases being available)

Other bias Low risk We found no other significant bias

Clemmensen 1983 

 
 

Methods This was a within-participant trial in which 1 side of the body was randomised to receive 1 intervention
and the other side received the other intervention. In 2 participants, disease was localised to either 1
groin or 1 buttock, and in this case, 1 intervention was randomised to the upper part of the lesion, and
the other lower part received the other intervention

Fadel 2015 
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Participants The trial included 11 participants with a clinical diagnosis of HS; 1 participant was withdrawn prior to
receiving any study treatment due to a change in the diagnosis to Crohn's disease. Of the 10 remaining
participants, 4 had disease predominantly located in the axilla, 2 in the groin, 3 in the buttock region,
and 1 inframammary. 4 had mild disease, 4 had moderate disease, and 2 had severe disease, classified
via the Hurley system

Interventions • Topical photodynamic therapy (PDT) with 0.01% free methylene blue gel followed by intermittent
pulsed light (IPL) 630 nm filter, 20 msec pulse duration, 25 J/cm2 fluence, once every 2 weeks

• Topical PDT with 0.01% niosomal methylene blue gel followed by IPL 630 nm filter, 20 msec pulse
duration, 25 J/cm2 fluence, once every 2 weeks

Treatment was continued for up to 6 months or discontinued early if there was no improvement after 2
consecutive sessions

Outcomes 1. HS-LASI (Sartorius 2009 scale) measured at the end of the study

2. Adverse effects were briefly reported in narrative form

Notes The trial had no commercial sponsor. The niosomal delivery system is a surfactant-based liposome de-
signed to increase topical delivery of the photosensitiser. Dr Tawfik provided additional information via
e-mail on 19 April 2015: all participants were randomised, including the 2 participants who had only a
single area of involvement, which was split into the upper and lower half. 10 participants were included
in the final efficacy assessment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A coin toss was used for all participants

Allocation concealment
(selection bias)

Low risk A coin toss was used

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants and treating clinicians were not blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome assessors were blinded to treatment allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The trial authors clarified that 10 of the 11 randomised participants provided
data at the final outcomes assessment

Selective reporting (re-
porting bias)

Unclear risk There was no reference to prospective trial registration

Other bias Low risk We identified no other biases

Fadel 2015  (Continued)

 
 

Methods This was a 2-arm, parallel group RCT

Grant 2010 
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The RCT phase lasted 8 weeks, followed by an open label treatment phase lasting 22 weeks for those
originally given placebo and 14 weeks for those originally given infliximab. There was a subsequent ob-
servation phase lasting 22 weeks for those originally given placebo and 30 weeks for those originally
given infliximab

Participants The trial randomised 38 participants with a clinical diagnosis of HS. However, 5 participants in the
placebo group dropped out prior to week 8 for a number of reasons and were omitted from efficacy
analyses

This was a single centre outpatient study in the USA

Participants had moderate to severe HS as defined by a HS Severity Index (HSSI) score greater than 8

Interventions 2 groups, randomised in a 1:1 ratio:

• s/c placebo, administered at weeks 0, 2, and 6 to 23 participants, of whom 18 completed the RCT phase

• s/c infliximab 5 mg/kg, administered at weeks 0, 2, and 6 to 15 participants, all of whom completed
the RCT phase

Subsequent open label phase:

• original placebo group: s/c infliximab 5 mg/kg, administered at weeks 8, 10, 14, 22, and 30

• original infliximab group: s/c infliximab 5 mg/kg, administered at weeks 14 and 22

Outcomes Primary outcome

1. Proportion achieving at least a 50% reduction in HSSI score at week 8 compared with week 0

Secondary outcomes

1. Physician Global Assessment at week 8, which assessed disease severity relative to baseline

2. DLQI score at week 8

3. VAS pain score at week 8

4. Venous ESR and CRP levels at week 8

5. Duration of treatment response

Notes Only 5 participants took part in the observation phase of the study, so the durations of the remission
data were not reliable. Centocor, Inc., which markets infliximab in the USA, supported the trial. Disclo-
sure: Dr Kerdel, Ms Grant, and Ms Cardenas received research support from Centocor Inc.; Drs Gonzalez
and Montgomery were employees of Centocor, Inc.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The random sequence generation was computer generated

Allocation concealment
(selection bias)

Low risk The assignment code was forwarded to the study pharmacist only

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Only the study pharmacist was aware of treatment allocation, and infusions
were probably identical

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Detection bias was at low risk for all outcomes - the treating clinician assessed
the outcomes but was likely to be blinded; in particular, there were no infusion
reactions during the placebo-controlled phase

Grant 2010  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There was no intention-to-treat analysis, and 5 participants on placebo
dropped out during the 8-week RCT period compared with zero on infliximab.
However, on contact with the study authors, placebo participants dropped out
because of lack of efficacy or worsening of disease severity, which is likely to
under- rather than overestimate the efficacy of infliximab

Selective reporting (re-
porting bias)

Unclear risk The trial was registered on ClinicalTrials.gov as NCT00795574, but no prospec-
tive details regarding outcomes were provided

Other bias Low risk We found no other significant bias

Grant 2010  (Continued)

 
 

Methods This was a within-patient RCT in which 1 side of an anatomical site was treated, and the other received
no treatment

There was a 4-week treatment period followed by a 12-month observation phase

Participants The trial randomised 18 participants with a clinical diagnosis of HS with moderate to severe disease,
defined as Hurley stage II or III

Participants were required to have bilateral disease in an affected region, and overall, there was no sig-
nificant difference in disease severity at the control and intervention sites at baseline (P value = 0.31,
paired t test). However, information was not provided regarding whether disease severity was compa-
rable on both sides of an affected region for individual participants

Disease locations were axillary (12 participants), groin (4 participants), and inframammary (2 partici-
pants). 1 participant with inframammary disease dropped out after a single treatment

Interventions LeJ and right sides of a single anatomical location were randomised in a 1:1 ratio:

• untreated control side

• intense pulsed light, twice per week for 4 weeks (420 nm; fluence: 7 to 10 J/cm2; pulse width: 30 to
50 msec) using a Harmony Laser

Outcomes Primary outcome

1. Not specified

Secondary outcome

1. Overall participant satisfaction with treatment recorded on a Likert scale: worse, unchanged, fair,
good, or excellent on a single occasion (the timing was not stated)

2. Sartorius scale (original) score measured immediately post-treatment and at 3, 6, and 12 months later
and reported as a percentage change from baseline

Notes The publication gave only pooled results for all anatomical locations, but following correspondence,
the authors provided a breakdown based on the site of involvement. The trial authors declared no fi-
nancial conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper provided no details - "patients were randomised"

Highton 2011 
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Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants and personnel were unblinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Detection bias was low risk for the Sartorius score – the outcome assessor was
not the treating clinician and was blinded to treatment allocation. Scoring was
repeated from photographs by 2 additional blinded assessors.

The trial was high risk for participant satisfaction; participants were unblinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Only 1 participant dropped out of the study, due to treatment-related pain

Selective reporting (re-
porting bias)

Unclear risk The study was not registered prospectively

Other bias Low risk We found no other significant bias

Highton 2011  (Continued)

 
 

Methods This was a 2-arm, parallel group RCT lasting 16 weeks

Participants The trial randomised 46 participants with a clinical diagnosis of HS. However, 12 participants dropped
out for a number of reasons and were omitted from efficacy analyses

This was a 2-centre outpatient study in Denmark

Participants had mild to moderate HS as defined by Hurley stage 1 or 2

Interventions 2 groups, randomised in a 1:1 ratio:

• clindamycin phosphate 1% (Dalacin T (Upjohn Company)) in a vehicle of propylene glycol, isopropyl
alcohol, and water, applied twice daily, and oral placebo - 24 participants, of whom 8 dropped out
of the study

• Oral tetracycline 500 mg BD and topical vehicle placebo applied twice daily - 22 participants, of whom
4 dropped out of the study

Outcomes 1. Physician's overall assessment VAS

2. Participant's overall assessment VAS

3. Pain VAS

4. Number of nodules

5. Number of abscesses

Notes The primary outcome was not stated, and there was no declaration regarding study sponsorship

Risk of bias

Bias Authors' judgement Support for judgement

Jemec 1998 
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Random sequence genera-
tion (selection bias)

Low risk The random sequence generation was computer generated

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk The trial used uniform containers, placebo tablets, and placebo lotion in a
double-dummy study design

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Investigators and participants assessed outcomes but were blinded to treat-
ment allocation, and adverse effects were unlikely to compromise this

Incomplete outcome data
(attrition bias) 
All outcomes

High risk There was no intention-to-treat analysis, and 12 participants (26%) dropped
out of the study

Selective reporting (re-
porting bias)

Unclear risk The study was performed prior to widespread prospective trial registration

Other bias Low risk We found no other significant bias

Jemec 1998  (Continued)

 
 

Methods This was a 3-arm, parallel group RCT

The RCT phase lasted 16 weeks, followed by a 36-week open label phase

Participants The trial included 154 participants with a clinical diagnosis of HS

Participants were recruited from 26 centres in Denmark, Germany, the Netherlands, and the USA

Disease severity was moderate in one third of participants and severe in two thirds of participants

The mean weight of the participants was 97.2 kg, and just over half were current smokers

Interventions 3 groups, randomised in a 1:1:1 ratio:

• s/c placebo - 51 participants, of whom 5 dropped out in the RCT phase

• s/c adalimumab 40 mg EOW from week 1 to week 15, after an initial dose of 80 mg at week 0 - 52
participants, of whom 0 dropped out in the RCT phase

• s/c adalimumab 40 mg weekly from week 4 to week 15, after initial doses of 160 mg at week 0 and 80
mg at week 2 - 51 participants, of whom 6 dropped out in the RCT phase

Outcomes Primary outcome

1. Proportion achieving clinical response at week 16, defined as a HS-PGA of clear/minimal/mild with at
least a 2-grade improvement from baseline

Secondary outcomes

1. HS-PGA at weeks 2, 4, 8, and 12

2. Percentage of improvement from baseline in number of inflammatory nodules, abscesses, and drain-
ing fistulas at week 16

3. Change from baseline in modified Sartorius scale score at week 16

Kimball 2012 
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4. Change from baseline in DLQI at week 16

5. Posthoc analysis of pain VAS. Proportion with a clinically relevant improvement in pain at week 16,
defined as at least a 30% reduction from baseline and a 10 mm absolute reduction

6. Change from baseline in TWPI score at week 16

7. Tolerability of adalimumab in HS, in terms of frequency, type, and severity of adverse events com-
pared with placebo during the 16-week RCT and 36-week open label treatment phase

Notes During the RCT phase, 2 rescue treatments with either an injection of intralesional triamcinolone or in-
cision and drainage were permitted

During the 36-week open label phase, all participants received adalimumab 40 mg EOW. At weeks 28 or
31, any participant with a HS-PGA score of moderate or worse was eligible to escalate to weekly dosing
for the remainder of the study

Abbott Laboratories, manufacturers of adalimumab, sponsored the trial

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The random sequence generation was computer generated

Allocation concealment
(selection bias)

Low risk An interactive voice-response/web-response system was used

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Identical syringes were used, and all participants received an equal number of
injections for each dosing

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Investigators assessed the PGA primary outcome but were blinded to treat-
ment allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Intention-to-treat analysis was performed

Selective reporting (re-
porting bias)

Low risk Primary and secondary outcomes were prospectively declared (NCT00918255)

Other bias Low risk We found no other significant bias

Kimball 2012  (Continued)

 
 

Methods This was a 2-arm, parallel group RCT

The RCT phase lasted 12 weeks, followed by a 12-week observational follow-up phase with no treat-
ment

Participants The trial included 21 participants with moderate to severe HS, defined as Hurley stage II or III, for at
least 6 months

Interventions 2 groups randomised in a 1:2 ratio (placebo:active):

• s/c placebo - 6 participants, of whom 1 dropped out during the RCT phase

Miller 2011 
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• s/c adalimumab, initial dose 80 mg, then 40 mg every other week for 12 weeks - 15 participants, of
whom 1 dropped out during the RCT phase

Outcomes Primary outcomes

1. Unmodified Sartorius severity scale score at week 12 (week 24 used to assess recurrence)

2. Hurley score at week 12 (week 24 for recurrence)

Secondary outcomes

1. Pain VAS score at week 12 (week 24 for recurrence)

2. Number of self-reported days with lesions between visits

3. DLQI at week 12 (week 24 for recurrence)

4. Manchester (postinflammatory) Scar Score at week 24

5. Physician Global Assessment scar score at week 24

Notes The study did not reach its recruitment target of 30 participants because the study medication exceed-
ed its expiry date

Abbott, manufacturers of adalimumab, provided the active drug, placebo, and computer randomisa-
tion. No salary was paid to the investigators or to the department performing the study

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The random sequence generation was computer generated

Allocation concealment
(selection bias)

Unclear risk Sequentially numbered containers were used, but the paper did not specify if
the containers were opaque

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Identical syringes were used as well as the same dosing schedule. The adverse
effects were unlikely to have caused unblinding

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Treating clinicians assessed the outcomes but were unlikely to be unblinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The trial undertook ITT analysis with LOCF and first observation carried back-
wards. The authors stated: "The combination of last observation carried for-
ward and first observation carried backward ensures that for a given patient
both missing values after the last observation as well as missing values prior to
the first observation are imputed"

Selective reporting (re-
porting bias)

Unclear risk EudraCT: 2006-005297-48, but a search for the study was unsuccessful

Other bias High risk Baseline disease severity was higher in the adalimumab group

Miller 2011  (Continued)

 
 

Methods This was a 2-arm, cross-over study

Mortimer 1986 
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The first phase lasted 6 months, followed by a treatment cross-over phase also lasting 6 months

Participants The trial included 24 outpatients with a clinical diagnosis of HS

Disease severity was described as moderate to severe, but no definition was provided

Interventions 2 groups, randomised in a 1:1 ratio to receive the following for the first 6 months:

• Oral ethinylestradiol 50 mcg + norgestrel 500 mcg daily on days 5 to 25 of each menstrual cycle - 8
participants completed the first phase of the trial (the number allocated to the treatment arm was
not stated)

• Oral ethinylestradiol 50 mcg + cyproterone acetate 50 mg on days 5 to 14 of each menstrual cycle -
10 participants completed the first phase of the trial (the number allocated to the treatment arm was
not stated)

The treatment groups crossed over for the subsequent 6 months

Outcomes Primary outcomes (at the end of the initial phase prior to cross-over at 6 months)

1. Participant global assessment, measured on a VAS from 0 to 100 mm, where 50 mm = baseline disease
severity and 100 mm = completely better

2. HS severity scale: change in disease activity scored as clear (+ 3), much improved (+ 2), improved (+
1), unaltered (0), worse (- 1), or much worse (- 2) for each of the number of inflamed/non-inflamed
nodules, degree of induration and tenderness, and presence of draining sinuses

Notes HS severity scale results were not provided at 6-month time points. Schering Chemicals Ltd., manufac-
turer of Eugynon 50 (ethinyloestradiol + norgestrel), gave financial support and supplied and packaged
the tablets

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The paper provided no details – described as a "double-blind" study

Allocation concealment
(selection bias)

Unclear risk The paper provided no details

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk The trial was described as a "double-blind" study, and a commercial company
was involved in packaging study medications

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk 1 of the study investigators performed the objective assessments

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk There was no intention-to-treat analysis, and 2 participants dropped out due
to treatment failure, their intervention group being unreported

Selective reporting (re-
porting bias)

Unclear risk The study was performed prior to widespread prospective trial registration

Other bias Low risk We found no other significant bias

Mortimer 1986  (Continued)
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Methods This was a within-participant RCT in which 1 side of an anatomical site received the intervention, and
the other side received a control topical therapy. 4 laser treatments were given at monthly intervals,
followed by a 2-month observation period

Participants The trial recruited 22 HS participants with moderate to severe disease, as defined by a Hurley grade of
II or III. 34 bilaterally affected anatomical sites (axilla/groin/inframammary) were randomised

Interventions LeJ and right sides of the same anatomical site received either:

• benzoyl peroxide wash 10% and clindamycin 1% gel or 1% lotion (the frequency was not stated); or

• Nd:YAG laser treatment on 4 occasions at monthly intervals and topical benzoyl peroxide 10% and
clindamycin 1%

Laser treatment settings:

• Skin types I to III: fluence: 40 to 50 J/cm2, pulse duration: 20 ms, spot size: 10 mm

• Skin types IV to VI: fluence: 25 to 35 J/cm2, pulse duration: 35 ms, spot size: 10 mm

• Individual nodules were treated with double pulsing, and the background skin was treated with a
single-pulse technique

Outcomes Primary outcomes

1. HS-LASI (Sartorius 2003 scale)

2. Modified HS-LASI: HS-LASI with addition of erythema, oedema, pain, and purulent discharge for each
anatomic site

Tierney 2009 reported results 3 months after the first laser treatment, and Mahmoud 2010 (a secondary
publication) reported results after a further 2-month observation period

Secondary outcomes

1. Participant global assessment measured at the end of the study with an non-validated questionnaire

Notes Upon discussion with the study authors, we were told that during the first month of the trial, partic-
ipants received the topical therapy only. At the end of the first month, they received their first laser
treatment, and this continued monthly for the next 3 months, administering a total of 4 treatments.
Following this, there was a 2-month observation period with no laser treatment

The authors indicated that there was no support from commercial sponsors. The study was funded in
part by an American Society for Dermatologic Surgery Cutting Edge Research Grant and the Shahani
Fund. The authors acknowledged support from the Hidradenitis Suppurativa Foundation

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A coin toss was used

Allocation concealment
(selection bias)

Low risk A coin toss was used

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants and personnel were unblinded

Tierney 2009 

Interventions for hidradenitis suppurativa (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Detection bias was low risk for investigator-reported outcomes – "blinded
nontreating physician investigators performed scoring evaluations" - but high
risk for participant-reported outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk There was no intention-to-treat analysis, and 5 participants (23% of total), in-
cluding 8 anatomical sites (24% of total), dropped out and their results were
not included

Selective reporting (re-
porting bias)

Unclear risk The study was registered prospectively on ClinicalTrials.gov, NCT00494351.
The primary outcome was stated to be Hidradenitis Severity Score, but both
the original Sartorius 2003 score and a version modified by the authors were
measured. The timing of primary end points was not stated

Other bias High risk 3 episodes of cellulitis at non-treatment sites required antibiotic therapy,
which may have affected the results

Tierney 2009  (Continued)

BD: twice daily.
BMI: body mass index.
CRP: C-reactive protein.
DLQI: Dermatology Life Quality Index.
EOW: every other week.
ESR: erythrocyte sedimentation rate.
GC: gentamicin-collagen.
HS: hidradenitis suppurativa.
HS-LASI: HS Lesion, Area and Severity Index.
HS-PGA: Hidradenitis Suppurativa Physician's Global Assessment.
HSSI: Hidradenitis Suppurativa Severity Index.
IPL: intermittent pulsed light.
ITT: intention-to-treat.
LOCF: last observation carried forward.
Nd:YAG: neodymium-doped yttrium aluminium garnet.
PC: primary closure
PDT: photodynamic therapy.
PGA: Physician Global Assessment.
RCT: randomised controlled trial.
S. aureus: Staphylococcus aureus.
S/c: subcutaneous.
TWPI: Total Work Productivity Impairment.
VAS: visual analogue scale.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Morgan 1983 This study was not randomised: alternate allocation was used

NCT00722800 This study was terminated early because of poor recruitment - only 4 participants were recruited

Puri 2011 This study was not randomised

Soldin 2000 This was a non-randomised, retrospective case series

Xu 2011 In most cases, both sides of a body site were treated, and another body site acted as the control
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Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods This is a parallel group RCT

Participants The trial included adults aged 18 to 64 with Hurley stage I to II HS

Interventions • Oral zinc 90 mg daily versus placebo

Outcomes 1. Percentage of participants with at least a 75% reduction in HS lesion number at 3 months com-
pared with baseline

Notes The trial was registered in 2007; we are uncertain if it has been completed

EUCTR2006-005405-67 

 
 

Methods This is a parallel group RCT

Participants The trial included adults aged 18 to 70 with Hurley stage I to II HS

Interventions • Intradermal botulinum toxin injection - dose not stated - versus placebo

Outcomes -

Notes The trial was registered in 2007; we are uncertain if it has been completed

EUCTR2007-000534-39 

 
 

Methods Unknown

Participants Unknown

Interventions • Algosteril range (calcium alginate rope/dressing/powder) versus tulle gras lumiere/Vaseline
(Vaseline gauze) in the treatment of lesions due to Verneuil's disease

Outcomes Unknown

Notes We were unable to contact the authors to obtain any further details other than the title of the con-
ference proceedings

Servant 2002 

HS: hidradenitis suppurativa.
RCT: randomised controlled trial.
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Randomized Control Trial Comparing Efficacy of Antibiotic Therapy Alone Versus Antibiotic Thera-
py in Conjunction With Quadruple Pulse Therapy Using NdYag Laser in Treatment of Hidradenitis
Suppurativa

Methods This is a parallel RCT

NCT01063270 

Interventions for hidradenitis suppurativa (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

61



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Participants The trial is including adults with Hurley stage II HS

Interventions • Clindamycin 300 mg BD and rifampin 300 mg BD for 10 weeks versus clindamycin 300 mg BD and
rifampin 300 mg BD for 2 weeks and 3 Nd:YAG laser sessions

Outcomes 1. Number and severity of lesions during a 6-month period

Starting date February 2010

Contact information Iltefat Hamzavi MD

Henry Ford Health System

Notes Recruitment target = 18 participants

NCT01063270  (Continued)

 
 

Trial name or title A Phase 3 Multicenter Study of the Safety and Efficacy of Adalimumab in Subjects With Moderate to
Severe Hidradenitis Suppurativa - PIONEER I

Methods This is a phase 3 parallel RCT

Participants The trial is including adults with moderate to severe HS

Interventions • Adalimumab every week/adalimumab alternate weeks/placebo

Outcomes 1. Clinical response at week 12

Starting date November 2011

Contact information David Williams MD

Study Chair, Abbott

Andrea L Byars (andrea.byars@abbott.com)

Notes AbbVie sponsor the trial (prior sponsor: Abbott). Results are currently available in 2 conference ab-
stracts, which have not yet been published in full in a peer-reviewed journal

NCT01468207 

 
 

Trial name or title A Phase 3 Multicenter Study of the Safety and Efficacy of Adalimumab in Subjects With Moderate to
Severe Hidradenitis Suppurativa - PIONEER II

Methods This is a phase 3 parallel RCT

Participants The trial is including adults with moderate to severe HS

Interventions • Adalimumab every week/adalimumab alternate weeks/placebo

Outcomes 1. Improvement in "HS severity"

Starting date November 2011 (likely finish May 2014)

NCT01468233 
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Contact information Martin Okun MD

Study Chair, Abbott

Andrea L Byars (andrea.byars@abbott.com)

Notes AbbVie sponsor the trial (prior sponsor: Abbott)

NCT01468233  (Continued)

 
 

Trial name or title A Double-blind, Randomized, Placebo-controlled Clinical Trial of the Safety and Efficacy of Anakin-
ra in Patients With Hidradenitis Suppurativa

Methods This is a phase 2 placebo-controlled trial

Participants The trial is including adults with moderate to severe HS (Hurley stage II to III)

Interventions • Anakinra (anti-IL-1) 100 mg OD/placebo for 12 weeks

Outcomes 1. Changes in scoring parameters in a 24-week timeframe

Starting date March 2012 (likely finish: March 2014)

Contact information Evangelos J Giamarellos-Bourboulis MD, PhD (egiamarel@med.uoa.gr)

Notes The University of Athens sponsors the trial

NCT01558375 

 
 

Trial name or title A Prospective Multi-Center Blinded, Randomized, Controlled Clinical Trial Comparing the Effica-
cy of Provodine Topical Body Wash Versus 10% Benzoyl Peroxide Topical Body Wash for the Treat-
ment of Hidradenitis Suppurativa

Methods This is a RCT with a cross-over design

Participants Participants must be aged 13 years and over (Hurley stage I to II)

Interventions • 10% benzoyl peroxide topical body wash twice daily/Provodine® (povidone-iodine) topical cream
twice daily

Outcomes 1. Hidradenitis Suppurativa European Research Group (HISERG) scale at 4 months

Starting date March 2013

Contact information Dr Virginia Reeder (vreeder1@hfhs.org)

Notes -

NCT01818167 
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Trial name or title A Phase IIa Randomized, Double-Blind, Placebo-controlled, Multicenter Study to Assess the Safety,
Tolerability and Preliminary Efficacy of MEDI8968 in Subjects With Moderate to Severe Hidradenitis
Suppurativa

Methods This is a phase 2 parallel RCT

Participants Participants must be aged 18 to 65 years with moderate to severe HS

Interventions • MEDI8968 subcutaneous injection at baseline, week 4, and week 8/saline subcutaneous injection
at baseline, week 4, and week 8

Outcomes 1. Proportion of participants achieving a clinically relevant response in the Physician Global Assess-
ment (PGA), with score 0, 1, or 2 at 12 weeks

Starting date May 2013

Contact information Dr Robert AK Lee

Notes AstraZeneca sponsors the trial

NCT01838499 

 
 

Trial name or title A Prospective, Randomized, Controlled Clinical Trial Comparing the Efficacy Carbon Dioxide (CO2)
Laser Excision Versus Surgical Deroofing in the Treatment of Hidradenitis Suppurativa

Methods This is a non-blinded parallel RCT

Participants Participants must be aged 13 and over (Hurley Stage II HS affecting the axilla)

Interventions • CO2 laser excision of the sinus tracts in affected axilla/surgical deroofing of the sinus tracts in af-
fected axilla

Outcomes 1. Quality of life measured with DLQI and Skindex-29

The timing of primary outcomes is not stated

Starting date March 2014

Contact information Dr Samreen Choudhry (schoudh5@hfhs.org)

Notes -

NCT02163746 

 
 

Trial name or title Efficacy, Safety, and Pharmacokinetics Study of CJM112 in Hidradenitis Suppurativa Patients

Methods This is a phase 2, double-blind, multicentre RCT with 3 parallel arms

Participants Participants are men and women 18 to 65 years of age (Hurley stages II to III)

Interventions • CJM112 high dose in period 1; placebo in period 2/placebo in period 1; CJM112 low dose in period
2/placebo in period 1; CJM112 high dose in period 2

NCT02421172 
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CJM112 is a fully human IgG1 monoclonal antibody

Outcomes 1. Proportion of responders measured by Physician Global Assessment (HS-PGA) score; timing is not
stated

Starting date April 2015

Contact information -

Notes -

NCT02421172  (Continued)

BD: twice daily.
DLQI: Dermatology Life Quality Index.
HISERG: Hidradenitis Suppurativa European Research Group.
HS: hidradenitis suppurativa.
HS-PGA: Hidradenitis Suppurativa Physician's Global Assessment.
IgG1: immunoglobulin G1.
Nd:YAG: neodymium-doped yttrium aluminium garnet.
PGA: Physician Global Assessment.
OD: once daily.
RCT: randomised controlled trial.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Topical clindamycin versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Number of participants reporting non-se-
rious adverse effects

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

 
 

Analysis 1.1.   Comparison 1 Topical clindamycin versus placebo,
Outcome 1 Number of participants reporting non-serious adverse e>ects.

Study or subgroup Topical clindamycin Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Clemmensen 1983 2/13 3/14 0.72[0.14,3.64]

Favours top. clindamycin 1000.01 100.1 1 Favours vehicle solution

 
 

Comparison 2.   Oral tetracycline versus topical clindamycin

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Participant global assessment VAS
(higher scores associated with more
severe disease)

1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Pain VAS (higher score is associated
with more pain)

1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

3 Nodules score 1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

4 Abscesses score 1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

5 Physician Global Assessment VAS
(higher scores associated with more
severe disease)

1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

 
 

Analysis 2.1.   Comparison 2 Oral tetracycline versus topical clindamycin, Outcome 1
Participant global assessment VAS (higher scores associated with more severe disease).

Study or subgroup Oral tetracycline Top. clindamycin Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Jemec 1998 16 13 (35.7) 18 41 (14.1) -28[-46.64,-9.36]

Favours oral tetracycline 10050-100 -50 0 Favours top. clindamycin

 
 

Analysis 2.2.   Comparison 2 Oral tetracycline versus topical clindamycin,
Outcome 2 Pain VAS (higher score is associated with more pain).

Study or subgroup Oral tetracycline Top. clindamycin Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Jemec 1998 16 37 (67.6) 18 34 (82.4) 3[-47.46,53.46]

Favours oral tetracycline 10050-100 -50 0 Favours top. clindamycin

 
 

Analysis 2.3.   Comparison 2 Oral tetracycline versus topical clindamycin, Outcome 3 Nodules score.

Study or subgroup Oral tetracycline Top. clindamycin Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Jemec 1998 16 1.7 (2.6) 18 1.4 (5.6) 0.3[-2.6,3.2]

Favours oral tetracycline 42-4 -2 0 Favours top. clindamycin

 
 

Analysis 2.4.   Comparison 2 Oral tetracycline versus topical clindamycin, Outcome 4 Abscesses score.

Study or subgroup Oral tetracycline Top. clindamycin Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Jemec 1998 16 1.1 (2.4) 18 0.3 (2.4) 0.8[-0.83,2.43]

Favours oral tetracycline 21-2 -1 0 Favours top. clindamycin
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Analysis 2.5.   Comparison 2 Oral tetracycline versus topical clindamycin, Outcome 5
Physician Global Assessment VAS (higher scores associated with more severe disease).

Study or subgroup Oral tetracycline Top. clindamycin Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Jemec 1998 16 18 (22.5) 18 9 (40.2) 9[-12.61,30.61]

Favours oral tetracycline 10050-100 -50 0 Favours top. clindamycin

 
 

Comparison 3.   Ethinylestradiol and cyproterone acetate versus ethinylestradiol and norgestrel

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Number of participants reporting non-se-
rious adverse effects

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

2 Participant global assessment VAS (high-
er number indicates improvement)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

 
 

Analysis 3.1.   Comparison 3 Ethinylestradiol and cyproterone acetate versus ethinylestradiol
and norgestrel, Outcome 1 Number of participants reporting non-serious adverse e>ects.

Study or subgroup Cyproterone acetate Norgestrel Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Mortimer 1986 5/10 8/8 0.53[0.29,0.98]

Favours cyproterone (CPA) 100.1 50.2 20.5 1 Favours norgestrel (E50)

 
 

Analysis 3.2.   Comparison 3 Ethinylestradiol and cyproterone acetate versus ethinylestradiol and
norgestrel, Outcome 2 Participant global assessment VAS (higher number indicates improvement).

Study or subgroup Cyproterone acetate Norgestrel Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Mortimer 1986 9 62 (22) 8 56 (24) 6[-15.98,27.98]

Favours norgestrel (E50) 10050-100 -50 0 Favours cyproterone
(CPA)

 
 

Comparison 4.   Infliximab versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 At least 50% decrease in HS Severity Index 1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Physician Global Assessment (judged to be
clear, excellent, or good clinical response)

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

 
 

Analysis 4.1.   Comparison 4 Infliximab versus placebo, Outcome 1 At least 50% decrease in HS Severity Index.

Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Grant 2010 4/15 1/18 4.8[0.6,38.48]

Favours placebo 500.02 100.1 1 Favours infliximab

 
 

Analysis 4.2.   Comparison 4 Infliximab versus placebo, Outcome 2 Physician
Global Assessment (judged to be clear, excellent, or good clinical response).

Study or subgroup Infliximab Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Grant 2010 12/15 3/18 4.8[1.66,13.9]

Favours placebo 500.02 100.1 1 Favours infliximab

 
 

Comparison 5.   Adalimumab every other week versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in DLQI score (LOCF) (negative
values indicate improvement in DLQI)

2 124 Mean Difference (IV,
Fixed, 95% CI)

-1.61 [-3.86, 0.64]

2 Frequency of serious adverse effects 2 124 Risk Ratio (M-H, Fixed,
95% CI)

1.47 [0.26, 8.44]

3 Frequency of treatment discontinuation 2 124 Risk Ratio (M-H, Fixed,
95% CI)

4.91 [0.24, 99.74]

4 Proportion of participants with infectious
adverse effects

2 124 Risk Ratio (M-H, Random,
95% CI)

1.60 [0.57, 4.53]

5 Change in Pain VAS (lower number indi-
cates improvement)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

6 Proportion with improvement in pain 1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

7 Change in Sartorius scale score (LOCF)
(higher scores associated with more severe
disease)

2 124 Std. Mean Difference (IV,
Random, 95% CI)

-0.42 [-1.22, 0.37]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8 Physician Global Assessment (at least a
grade 2 improvement from baseline)

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

9 Total Work Productivity Impairment (TW-
PI) score (imputation) (lower number indi-
cates less impairment)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

10 Total Work Productivity Impairment
(TWPI) score (LOCF) (lower number indi-
cates less impairment)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

 
 

Analysis 5.1.   Comparison 5 Adalimumab every other week versus placebo, Outcome
1 Change in DLQI score (LOCF) (negative values indicate improvement in DLQI).

Study or subgroup Adalimumab EOW Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kimball 2012 52 -2.8 (6.5) 51 -1.9 (6.4) 81.24% -0.9[-3.39,1.59]

Miller 2011 15 -3.7 (9.6) 6 1 (2.3) 18.76% -4.67[-9.86,0.52]

   

Total *** 67   57   100% -1.61[-3.86,0.64]

Heterogeneity: Tau2=0; Chi2=1.65, df=1(P=0.2); I2=39.23%  

Test for overall effect: Z=1.4(P=0.16)  

Favours adalimumab EOW 2010-20 -10 0 Favours placebo

 
 

Analysis 5.2.   Comparison 5 Adalimumab every other week
versus placebo, Outcome 2 Frequency of serious adverse e>ects.

Study or subgroup Adalimum-
ab EOW

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kimball 2012 3/52 2/51 100% 1.47[0.26,8.44]

Miller 2011 0/15 0/6   Not estimable

   

Total (95% CI) 67 57 100% 1.47[0.26,8.44]

Total events: 3 (Adalimumab EOW), 2 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.43(P=0.66)  

Favours adalimumab EOW 1000.01 100.1 1 Favours placebo
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Analysis 5.3.   Comparison 5 Adalimumab every other week versus
placebo, Outcome 3 Frequency of treatment discontinuation.

Study or subgroup Adalimum-
ab EOW

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kimball 2012 2/52 0/51 100% 4.91[0.24,99.74]

Miller 2011 0/15 0/6   Not estimable

   

Total (95% CI) 67 57 100% 4.91[0.24,99.74]

Total events: 2 (Adalimumab EOW), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.03(P=0.3)  

Favours adalimumab EOW 1000.01 100.1 1 Favours placebo

 
 

Analysis 5.4.   Comparison 5 Adalimumab every other week versus placebo,
Outcome 4 Proportion of participants with infectious adverse e>ects.

Study or subgroup Adalimum-
ab EOW

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Kimball 2012 22/52 18/51 76.02% 1.2[0.74,1.95]

Miller 2011 10/15 1/6 23.98% 4[0.65,24.8]

   

Total (95% CI) 67 57 100% 1.6[0.57,4.53]

Total events: 32 (Adalimumab EOW), 19 (Placebo)  

Heterogeneity: Tau2=0.31; Chi2=1.66, df=1(P=0.2); I2=39.92%  

Test for overall effect: Z=0.89(P=0.38)  

Favours adalimumab EOW 1000.01 100.1 1 Favours placebo

 
 

Analysis 5.5.   Comparison 5 Adalimumab every other week versus placebo,
Outcome 5 Change in Pain VAS (lower number indicates improvement).

Study or subgroup Adalimumab EOW Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Miller 2011 15 -13.4 (52.4) 6 3.2 (35.3) -16.57[-55.28,22.14]

Favours adalimumab EOW 10050-100 -50 0 Favours placebo

 
 

Analysis 5.6.   Comparison 5 Adalimumab every other week
versus placebo, Outcome 6 Proportion with improvement in pain.

Study or subgroup Adalimumab EOW Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 17/47 13/48 1.34[0.73,2.43]

Favours placebo 20.5 1.50.7 1 Favours adalimumab
EOW
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Analysis 5.7.   Comparison 5 Adalimumab every other week versus placebo, Outcome 7
Change in Sartorius scale score (LOCF) (higher scores associated with more severe disease).

Study or subgroup Adalimumab EOW Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Kimball 2012 52 -16 (82.5) 51 -7.5 (47.3) 65.29% -0.13[-0.51,0.26]

Miller 2011 15 -11.3 (18.9) 6 5.8 (8.1) 34.71% -0.98[-1.98,0.02]

   

Total *** 67   57   100% -0.42[-1.22,0.37]

Heterogeneity: Tau2=0.21; Chi2=2.42, df=1(P=0.12); I2=58.71%  

Test for overall effect: Z=1.04(P=0.3)  

Favours adalimumab EOW 21-2 -1 0 Favours placebo

 
 

Analysis 5.8.   Comparison 5 Adalimumab every other week versus placebo, Outcome
8 Physician Global Assessment (at least a grade 2 improvement from baseline).

Study or subgroup Adalimumab EOW Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 5/52 2/51 2.45[0.5,12.07]

Favours placebo 200.05 50.2 1 Favours adalimumab
EOW

 
 

Analysis 5.9.   Comparison 5 Adalimumab every other week versus placebo, Outcome 9 Total Work
Productivity Impairment (TWPI) score (imputation) (lower number indicates less impairment).

Study or subgroup Adalimumab EOW Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 52 -4.3 (23.1) 51 1.1 (25) -5.4[-14.69,3.89]

Favours adalimumab EOW 5025-50 -25 0 Favours placebo

 
 

Analysis 5.10.   Comparison 5 Adalimumab every other week versus placebo, Outcome 10 Total
Work Productivity Impairment (TWPI) score (LOCF) (lower number indicates less impairment).

Study or subgroup Adalimumab EOW Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 52 -0.9 (28.8) 51 2.9 (30) -3.8[-15.17,7.57]

Favours adalimumab EOW 5025-50 -25 0 Favours placebo

 
 

Comparison 6.   Adalimumab weekly versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in DLQI score (imputation) (negative
values indicate improvement in DLQI)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Change in DLQI score (LOCF) (negative val-
ues indicate improvement in DLQI)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

3 Frequency of serious adverse effects 1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

4 Frequency of treatment discontinuation 1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

5 Proportion of participants with infectious
adverse effects

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

6 Proportion of participants with improve-
ment in pain

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

7 Change in modified Sartorius scale score
(imputation) (higher scores associated with
more severe disease)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

8 Change in modified Sartorius scale score
(LOCF) (higher scores associated with more
severe disease)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

9 Physician Global Assessment (at least a
grade 2 improvement from baseline)

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

10 Total Work Productivity Impairment (TW-
PI) score (imputation) (lower number indi-
cates less impairment)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

11 Total Work Productivity Impairment (TW-
PI) score (LOCF) (lower number indicates less
impairment)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

 
 

Analysis 6.1.   Comparison 6 Adalimumab weekly versus placebo, Outcome 1
Change in DLQI score (imputation) (negative values indicate improvement in DLQI).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -6.3 (6.4) 51 -2.3 (6.4) -4[-6.49,-1.51]

Favours adalimumab 2010-20 -10 0 Favours placebo

 
 

Analysis 6.2.   Comparison 6 Adalimumab weekly versus placebo, Outcome 2
Change in DLQI score (LOCF) (negative values indicate improvement in DLQI).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -6 (6.4) 51 -1.9 (6.4) -4.1[-6.59,-1.61]

Favours adalimumab 2010-20 -10 0 Favours placebo
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Analysis 6.3.   Comparison 6 Adalimumab weekly versus placebo, Outcome 3 Frequency of serious adverse e>ects.

Study or subgroup Adalimumab weekly Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 4/51 2/51 2[0.38,10.44]

Favours adalimumab 1000.01 100.1 1 Favours placebo

 
 

Analysis 6.4.   Comparison 6 Adalimumab weekly versus
placebo, Outcome 4 Frequency of treatment discontinuation.

Study or subgroup Adalimumab weekly Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 2/51 0/51 5[0.25,101.63]

Favours adalimumab 1000.01 100.1 1 Favours placebo

 
 

Analysis 6.5.   Comparison 6 Adalimumab weekly versus placebo,
Outcome 5 Proportion of participants with infectious adverse e>ects.

Study or subgroup Adalimumab weekly Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 17/51 18/51 0.94[0.55,1.62]

Favours adalimumab 1000.01 100.1 1 Favours placebo

 
 

Analysis 6.6.   Comparison 6 Adalimumab weekly versus placebo,
Outcome 6 Proportion of participants with improvement in pain.

Study or subgroup Adalimumab weekly Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 23/48 13/48 1.77[1.02,3.07]

Favours placebo 50.2 20.5 1 Favours adalimumab

 
 

Analysis 6.7.   Comparison 6 Adalimumab weekly versus placebo, Outcome 7 Change in modified
Sartorius scale score (imputation) (higher scores associated with more severe disease).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -40.2 (70) 51 -17.2 (70) -23[-50.16,4.16]

Favours adalimumab 10050-100 -50 0 Favours placebo
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Analysis 6.8.   Comparison 6 Adalimumab weekly versus placebo, Outcome 8 Change in
modified Sartorius scale score (LOCF) (higher scores associated with more severe disease).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -30 (52.7) 51 -7.5 (47.3) -22.5[-41.93,-3.07]

Favours adalimumab 10050-100 -50 0 Favours placebo

 
 

Analysis 6.9.   Comparison 6 Adalimumab weekly versus placebo, Outcome 9
Physician Global Assessment (at least a grade 2 improvement from baseline).

Study or subgroup Adalimumab weekly Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Kimball 2012 9/51 2/51 4.5[1.02,19.81]

Favours placebo 200.05 50.2 1 Favours adalimumab

 
 

Analysis 6.10.   Comparison 6 Adalimumab weekly versus placebo, Outcome 10 Total Work
Productivity Impairment (TWPI) score (imputation) (lower number indicates less impairment).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -18.4 (29.3) 51 1.1 (25) -19.5[-30.07,-8.93]

Favours adalimumab 5025-50 -25 0 Favours placebo

 
 

Analysis 6.11.   Comparison 6 Adalimumab weekly versus placebo, Outcome 11 Total Work
Productivity Impairment (TWPI) score (LOCF) (lower number indicates less impairment).

Study or subgroup Adalimumab weekly Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kimball 2012 51 -17.4 (32.9) 51 2.9 (30) -20.3[-32.51,-8.09]

Favours adalimumab 5025-50 -25 0 Favours placebo

 
 

Comparison 7.   Gentamicin sponge versus primary closure alone

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Adverse effects - complication rate at 1
week after surgery

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

2 Adverse effects - complication rate at 3
months after surgery

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

3 Recurrence rate at 3 months after
surgery

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed
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Analysis 7.1.   Comparison 7 Gentamicin sponge versus primary closure
alone, Outcome 1 Adverse e>ects - complication rate at 1 week aHer surgery.

Study or subgroup Gentamicin sponge Primary closure alone Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Buimer 2008 51/124 40/76 0.78[0.58,1.05]

Favours gentamicin sponge 50.2 20.5 1 Favours primary closure

 
 

Analysis 7.2.   Comparison 7 Gentamicin sponge versus primary closure alone,
Outcome 2 Adverse e>ects - complication rate at 3 months aHer surgery.

Study or subgroup Gentamicin sponge Primary closure alone Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Buimer 2008 22/124 15/76 0.9[0.5,1.62]

Favours gentamicin sponge 100.1 50.2 20.5 1 Favours primary closure

 
 

Analysis 7.3.   Comparison 7 Gentamicin sponge versus primary
closure alone, Outcome 3 Recurrence rate at 3 months aHer surgery.

Study or subgroup Gentamicin sponge Primary closure alone Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Buimer 2008 50/124 32/76 0.96[0.68,1.34]

Favours gentamicin sponge 100.1 50.2 20.5 1 Favours primary closure

 
 

Comparison 8.   Intense pulsed light versus no treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Participant global assess-
ment: satisfaction with treat-
ment

1 34 Risk Ratio (M-H, Fixed, 95% CI) 9.67 [2.01, 46.43]

1.1 Axilla 1 24 Risk Ratio (M-H, Fixed, 95% CI) 21.0 [1.37, 322.28]

1.2 Groin 1 8 Risk Ratio (M-H, Fixed, 95% CI) 5.0 [0.31, 79.94]

1.3 Inframammary 1 2 Risk Ratio (M-H, Fixed, 95% CI) 3.0 [0.24, 37.67]
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Analysis 8.1.   Comparison 8 Intense pulsed light versus no treatment,
Outcome 1 Participant global assessment: satisfaction with treatment.

Study or subgroup Intense
pulsed light

No treatment Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

8.1.1 Axilla  

Highton 2011 10/12 0/12 33.33% 21[1.37,322.28]

Subtotal (95% CI) 12 12 33.33% 21[1.37,322.28]

Total events: 10 (Intense pulsed light), 0 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.19(P=0.03)  

   

8.1.2 Groin  

Highton 2011 2/4 0/4 33.33% 5[0.31,79.94]

Subtotal (95% CI) 4 4 33.33% 5[0.31,79.94]

Total events: 2 (Intense pulsed light), 0 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.14(P=0.26)  

   

8.1.3 Inframammary  

Highton 2011 1/1 0/1 33.33% 3[0.24,37.67]

Subtotal (95% CI) 1 1 33.33% 3[0.24,37.67]

Total events: 1 (Intense pulsed light), 0 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.85(P=0.39)  

   

Total (95% CI) 17 17 100% 9.67[2.01,46.43]

Total events: 13 (Intense pulsed light), 0 (No treatment)  

Heterogeneity: Tau2=0; Chi2=1.35, df=2(P=0.51); I2=0%  

Test for overall effect: Z=2.83(P=0)  

Test for subgroup differences: Chi2=1.1, df=1 (P=0.58), I2=0%  

Favours no treatment 10000.001 100.1 1 Favours IPL

 
 

Comparison 9.   Nd:YAG laser versus topical control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Modified HS-LASI score after 3
months (higher scores associated
with more severe disease)

1 50 Mean Difference (IV, Fixed, 95%
CI)

-14.03 [-18.84, -9.22]

1.1 Axilla 1 20 Mean Difference (IV, Fixed, 95%
CI)

-18.7 [-26.82, -10.58]

1.2 Groin 1 22 Mean Difference (IV, Fixed, 95%
CI)

-12.60 [-20.28, -4.92]

1.3 Inframammary 1 8 Mean Difference (IV, Fixed, 95%
CI)

-9.8 [-19.31, -0.29]

2 Percentage change in modi-
fied HS-LASI score after 5 months
compared with baseline (higher

1 50 Mean Difference (IV, Fixed, 95%
CI)

-51.40 [-66.36, -36.43]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

scores associated with more se-
vere disease)

2.1 Axilla 1 20 Mean Difference (IV, Fixed, 95%
CI)

-58.90 [-78.82, -38.98]

2.2 Groin 1 22 Mean Difference (IV, Fixed, 95%
CI)

-38.7 [-63.43, -13.97]

2.3 Inframammary 1 8 Mean Difference (IV, Fixed, 95%
CI)

-57.30 [-113.86, -0.74]

 
 

Analysis 9.1.   Comparison 9 Nd:YAG laser versus topical control, Outcome 1 Modified
HS-LASI score aHer 3 months (higher scores associated with more severe disease).

Study or subgroup Nd:YAG laser Topical control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

9.1.1 Axilla  

Tierney 2009 10 8.8 (3.9) 10 27.5 (12.5) 35.15% -18.7[-26.82,-10.58]

Subtotal *** 10   10   35.15% -18.7[-26.82,-10.58]

Heterogeneity: Not applicable  

Test for overall effect: Z=4.52(P<0.0001)  

   

9.1.2 Groin  

Tierney 2009 11 9.2 (7.8) 11 21.8 (10.4) 39.23% -12.6[-20.28,-4.92]

Subtotal *** 11   11   39.23% -12.6[-20.28,-4.92]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.21(P=0)  

   

9.1.3 Inframammary  

Tierney 2009 4 13.5 (6.5) 4 23.3 (7.2) 25.62% -9.8[-19.31,-0.29]

Subtotal *** 4   4   25.62% -9.8[-19.31,-0.29]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.02(P=0.04)  

   

Total *** 25   25   100% -14.03[-18.84,-9.22]

Heterogeneity: Tau2=0; Chi2=2.17, df=2(P=0.34); I2=7.65%  

Test for overall effect: Z=5.71(P<0.0001)  

Test for subgroup differences: Chi2=2.17, df=1 (P=0.34), I2=7.65%  

Favours Nd:YAG 5025-50 -25 0 Favours topical control

 
 

Analysis 9.2.   Comparison 9 Nd:YAG laser versus topical control, Outcome 2 Percentage change in modified
HS-LASI score aHer 5 months compared with baseline (higher scores associated with more severe disease).

Study or subgroup Nd:YAG laser Topical control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

9.2.1 Axilla  

Favours Nd:YAG laser 200100-200 -100 0 Favours topical control
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Study or subgroup Nd:YAG laser Topical control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Tierney 2009 10 -70.2 (13) 10 -11.3 (29.4) 56.4% -58.9[-78.82,-38.98]

Subtotal *** 10   10   56.4% -58.9[-78.82,-38.98]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=5.79(P<0.0001)  

   

9.2.2 Groin  

Tierney 2009 11 -74.5 (14.4) 11 -35.8 (39.3) 36.6% -38.7[-63.43,-13.97]

Subtotal *** 11   11   36.6% -38.7[-63.43,-13.97]

Heterogeneity: Not applicable  

Test for overall effect: Z=3.07(P=0)  

   

9.2.3 Inframammary  

Tierney 2009 4 -73.5 (11.3) 4 -16.2 (56.6) 7% -57.3[-113.86,-0.74]

Subtotal *** 4   4   7% -57.3[-113.86,-0.74]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.99(P=0.05)  

   

Total *** 25   25   100% -51.4[-66.36,-36.43]

Heterogeneity: Tau2=0; Chi2=1.6, df=2(P=0.45); I2=0%  

Test for overall effect: Z=6.73(P<0.0001)  

Test for subgroup differences: Chi2=1.6, df=1 (P=0.45), I2=0%  

Favours Nd:YAG laser 200100-200 -100 0 Favours topical control

 
 

Comparison 10.   Niosomal methylene blue gel PDT versus free methylene blue gel PDT

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 HS-LASI score at end of study (6 months)
(higher scores associated with more severe
disease)

1   Mean Difference (IV,
Fixed, 95% CI)

Totals not select-
ed

 
 

Analysis 10.1.   Comparison 10 Niosomal methylene blue gel PDT versus free methylene blue gel PDT,
Outcome 1 HS-LASI score at end of study (6 months) (higher scores associated with more severe disease).

Study or subgroup NMB gel FMB gel Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Fadel 2015 10 3.6 (3.4) 10 7.9 (5.6) -4.3[-8.36,-0.24]

Favours NMB gel 2010-20 -10 0 Favours FMB gel
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Comparison 11.   Staphage lysate versus placebo broth

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Physician Global Assessment (judged to
be 'improved')

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

 
 

Analysis 11.1.   Comparison 11 Staphage lysate versus placebo broth,
Outcome 1 Physician Global Assessment (judged to be 'improved').

Study or subgroup Staphage lysate Vehicle placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Angel 1987 10/12 2/15 6.25[1.68,23.27]

Favours vehicle placebo 1000.01 100.1 1 Favours staphage lysate

 

 

A D D I T I O N A L   T A B L E S
 

Term Description

Abscess Collection of pus within a cavity

Apocrine gland A specialised sweat gland of the skin that produces a viscous secretion

Axillae Arm pits

Dehiscence Breakdown and re-opening of a wound along the line of stitches

Dichotomous data Binary data with only 2 categories

Heterogeneity The degree of diversity between individual parts that have been grouped together

Hurley staging A static measure of hidradenitis suppurativa (HS) disease severity from isolated lesions (stage I) to
involvement of a whole skin region (stage III)

Inframammary Region of skin under the breast

Inguinal region Groin

Keratolytics Topical treatments designed to remove excess keratin from the epidermis

Notch cell signalling path-
ways

Signalling receptors on cell membranes involved in cell differentiation and proliferation

Ordinal data Data containing limited categories that can be ranked from lowest to highest

Perineal The region between the thighs, bounded in the male by the scrotum and anus, and in the female,
by the vulva and anus

Table 1.   Glossary 
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Pilonidal sinus An abnormal elongated channel in the skin of the buttock region, most often occurring at the top of
the cleJ of the buttocks

Placebo A dummy treatment designed to mimic an active treatment in appearance

Purulent fluid Pus

Sartorius staging A hidradenitis suppurativa disease severity measure, which involves counting the number of skin
lesions in each affected site

Seroma A collection of sterile fluid under the skin following surgery

Sinus tract An abnormal, elongated channel in the skin that permits the escape of fluid

Table 1.   Glossary  (Continued)

 

 

A P P E N D I C E S

Appendix 1. CENTRAL (the Cochrane Library) search strategy

#1 MeSH descriptor: [Hidradenitis Suppurativa] explode all trees
#2 acne invers*
#3 invers* acne
#4 hidradeniti* suppurativ*
#5 suppurativ* hidradeniti*
#6 velpeau* disease
#7 verneuil* disease
#8 #1 or #2 or #3 or #4 or #5 or #6 or #7

Appendix 2. MEDLINE (Ovid) search strategy

1. exp Hidradenitis Suppurativa/
2. acne invers$1.ti,ab.
3. invers$ acne.ti,ab.
4. hidradeniti$ suppurativ$.ti,ab.
5. suppurativ$ hidradeniti$.ti,ab.
6. velpeau$ disease.ti,ab.
7. verneuil$ disease.ti,ab.
8. or/1-7
9. randomized controlled trial.pt.
10. controlled clinical trial.pt.
11. randomized.ab.
12. placebo.ab.
13. clinical trials as topic.sh.
14. randomly.ab.
15. trial.ti.
16. 9 or 10 or 11 or 12 or 13 or 14 or 15
17. exp animals/ not humans.sh.
18. 16 not 17
19. 8 and 18

[Lines 9-18: Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing
version (2008 revision)]

Appendix 3. EMBASE (Ovid) search strategy

1. acne invers$1.ti,ab.
2. invers$ acne.ti,ab.
3. hidradeniti$ suppurativ$.ti,ab.
4. suppurativ$ hidradeniti$.ti,ab.
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5. velpeau$ disease.ti,ab.
6. verneuil$ disease.ti,ab.
7. exp suppurative hidradenitis/
8. or/1-7
9. crossover procedure.sh.
10. double-blind procedure.sh.
11. single-blind procedure.sh.
12. (crossover$ or cross over$).tw.
13. placebo$.tw.
14. (doubl$ adj blind$).tw.
15. allocat$.tw.
16. trial.ti.
17. randomized controlled trial.sh.
18. random$.tw.
19. or/9-18
20. (ANIMAL/ or NONHUMAN/ or ANIMAL EXPERIMENT/) and HUMAN/
21. ANIMAL/ or NONHUMAN/ or ANIMAL EXPERIMENT/
22. 21 not 20
23. 19 not 22
24. 8 and 23

Appendix 4. LILACS search strategy

(acne and invers$) or (hidradeniti$ and suppurativ$) or velpeau$ or verneuil$ or (hidrosadenitis supurativa)

Combined with the LILACS Controlled clinical trials topic-specific query filter.
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27 February 2017 Amended A search of MEDLINE and Embase in February 2017 has identi-
fied three new trial reports and the lead author is aware of ongo-
ing studies which have not yet published. The conclusions of this
Cochrane Review are therefore still considered up to date, but
this decision will be reassessed in February 2018 as potentially
relevant trials are not yet reported.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In our published protocol, we stated that we would only accept pain data in the form of visual analogue scale (VAS) scores; however, Adams
2010 used an ordinal scale from zero to five, which we accepted. We had also specified that physician-reported HS disease severity should
be in the form of modified Sartorius scale scores (Sartorius 2009). However, several studies used the original Sartorius scale (Sartorius
2003), and some older studies used di@erent scales. In the absence of general consensus about hidradenitis suppurativa (HS) outcome
measures, we decided to include all of these results in our review.

We added a stipulation that within-participant trials must randomise the leJ and right sides of the same anatomic site because di@erent
sites may respond di@erently to a particular treatment, and HS clinical scoring systems may result in di@erent disease severity values
depending on the site.

AJer publication of our protocol, Cochrane adopted Grading of Recommendations Assessment, Development and Evaluation (GRADE)
methodology, and this has been incorporated into our review methodology, results, and discussion.

Compared with the published protocol, there were some alterations in the tasks completed by review authors: PNW handsearched
conference proceedings rather than ND; ACK contributed to selection of studies rather than ND; PNW, SLC, and ADO performed independent
data extraction along with JRI rather than ACK; and PNW, SLC, and ADO performed independent 'Risk of bias' assessments along with JRI
rather than ND.

Several data analyses stated in the protocol were not possible to perform due to a lack of data in the included studies, as follows: duration
of remission; paired analysis of data for within-participant trials (so we used parallel group analytical methods instead); imputation of
missing data; subgroup analyses (so we used a random-e@ects model and interpreted the results with caution); funnel plots and Egger's
test for publication bias; and sensitivity analyses.

We did not encounter any analyses for which the I2 statistic exceeded 75% so did not need to take the narrative approach intended in the
protocol. In one analysis where we found substantial heterogeneity, there were too few studies to permit a subgroup analyses of participant
factors, as originally intended.

In our review, we did not perform a separate search for any adverse e@ects, rather than only rare or delayed adverse e@ects as stated in the
protocol, because we decided that we would identify common, quickly-occurring adverse e@ects from our included studies.
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N O T E S

A search of MEDLINE and Embase in February 2017 has identified three new trial reports and the lead author is aware of ongoing studies
which have not yet published. The conclusions of this Cochrane Review are therefore still considered up to date, but this decision will be
reassessed in February 2018 as potentially relevant trials are not yet reported.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Anti-Bacterial Agents  [therapeutic use];  Anti-Inflammatory Agents  [therapeutic use];  Hidradenitis Suppurativa  [*therapy];  Intense
Pulsed Light Therapy  [methods];  Laser Therapy  [methods];  Photochemotherapy  [methods];  Phototherapy  [methods];  Randomized
Controlled Trials as Topic;  Tumor Necrosis Factor-alpha  [antagonists & inhibitors]

MeSH check words

Adult; Female; Humans; Male
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