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INTRODUCTION
Hidradenitis suppurativa (HS) is a chronic inflamma-

tory condition of follicular epithelium within apocrine 
glands characterized by suppurative infection, scarring, 
abscess, sinus tract, and fistula formation.1 HS affects 1% of 
the adult population and has a large, detrimental impact 

on quality of life.2 Previous work has demonstrated that HS 
is significantly more painful compared with other common 
dermatological conditions owing to the presence of deep 
inflammatory nodules and recurrent abscess formation.3 
Further work has demonstrated that patients with HS have 
a significantly greater impairment in quality of life com-
pared with other dermatoses.4,5 The incidence of depres-
sion among HS patients is between 21% and 42.9%,4,6 with 
sexual dysfunction and distress commonly reported.7

The evidence base for the management of HS is lim-
ited.8 International guidelines published by the European 

Related Digital Media are available in the full-text ver-
sion of the article on www.PRSGlobalOpen.com.
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Background: Hidradenitis suppurativa (HS) is a chronic inflammatory skin con-
dition characterized by suppurative infection, sinus tract, and abscess formation. 
International management guidelines are largely consensus-based. Botulinum 
toxin (BTX) has been widely used in the treatment of apocrine and eccrine gland 
disorders, such as hyperhidrosis, although the effectiveness of BTX in the treat-
ment of HS remains unknown. The aim of this systematic review was to understand 
the published evidence of BTX safety and effectiveness in the management of HS.
Methods: We conducted a PRISMA-compliant, prospectively registered 
(PROSPERO, CRD42021228732), systematic review. We devised bespoke search 
strategy and applied it to the Cochrane Central Register of Controlled Trials, 
Medline, Embase, and OpenGrey up until March 2022. We included all clinical 
studies that reported outcomes following BTX treatment in patients diagnosed 
with HS (both adult and pediatric).
Results: A total of 4658 studies were identified, of which six met full inclusion 
criteria reporting data on 26 patients. The six identified studies included one ran-
domized control trial, one case series, and four case studies. The one included 
randomized control trial demonstrated a significant reduction in the Dermatology 
Life Quality Index score at 3 months following treatment with BTX.
Conclusions: The effectiveness and safety of BTX in the treatment of HS remain 
unknown. This systematic review identified a paucity of high-quality clinical data. 
Evidence of treatment effectiveness is likely to come from registry-based cohort studies 
using established core outcome sets in the first instance. (Plast Reconstr Surg Glob Open 
2022;10:e4660; doi: 10.1097/GOX.0000000000004660; Published online 18 November 2022.)
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Academy of Dermatology and Venerology recommend 
that focal lesions are treated with local excision, deroof-
ing, or radical excision with secondary reconstruction.9 
Recurrence precludes local excision as a definitive treat-
ment with reported recurrence rates of 69.9%.10 To 
address this, radical excision of all apocrine gland–bearing 
skin in the affected anatomic region has been proposed. 
Resultant soft tissue defects may be treated by primary clo-
sure if skin laxity permits, healing by secondary intention 
or through skin grafting and local flap coverage. Wound 
dehiscence, scars and associated contracture, secondary 
donor site scars, graft, and flap failure are all complica-
tions associated with a high morbidity.11

Medical therapy is recommended in the treatment of 
diffuse disease as definitive monotherapy or in combina-
tion with surgery.9 Medical therapies include topical and 
systemic antibiotics, vitamin A derivatives such as treti-
noin, and biologics. Given the systemic adverse effects 
associated with long-term medical therapy12,13 and high 
morbidity associated with conventional surgical methods, 
there has been growing interest in minimally invasive 
local treatments such as laser hair removal to alter apo-
crine gland and follicle function. Ablative skin resurfac-
ing using carbon dioxide lasers14 and nonablative skin 
resurfacing using Nd-YAG lasers15 have been used to treat 
HS with varying success. The use of ablative and nonab-
lative lasers is not recommended in current guidelines, 
and widespread use is limited by cost.9,16 Botulinum toxin 
(BTX) represents an alternative minimally invasive topical 
treatment.

The use of botulinum toxin A (BTX-A) for the man-
agement of HS was first reported in 2005.17 BTX inhibits 
apocrine gland secretion, and it has been suggested that 
a reduction in apocrine gland secretion reduces bacte-
rial skin flora load, follicle rupture, and associated acute 
inflammatory response although its direct mechanism of 
action in HS remains unknown.18 The aim of this system-
atic review was to understand the published evidence for 
the safety and efficacy of BTX injections compared with 
other active operative and nonoperative treatment strate-
gies or placebo in the management of patients with HS.

METHODS
This systematic review was prepared and conducted 

using guidelines from the Preferred Reporting Items for 
Systematic Reviews and Meta Analyses.19 Our study was pro-
spectively registered with PROSPERO (CRD42021228732).

Search Strategy
A bespoke search strategy was devised to identify clini-

cal studies that reported the use of BTX in the treatment of 
HS. A combination of index and free-text terms was used, 
and full search strategies are given in Supplemental Digital 
Content 1. (See table, Supplemental Digital Content 1, 
which displays the search strategy, http://links.lww.com/
PRSGO/C265.) The search strategies were applied to the 
Cochrane Central Register of Controlled Trials, Medline 
and In Process (1946–January 2021), and EMBASE (1974–
January 2021). OpenGrey was searched as a source of gray 

literature. The search of the above databases was updated 
on March 24, 2022. The search was limited to human 
subjects, and no restrictions were placed on publication 
language. Reference lists of included articles were hand-
searched to identify further relevant publications.

Study Selection
All primary research studies that investigated the use 

of BTX in the treatment of patients with HS were eligible 
for inclusion. This included randomized controlled trials, 
nonrandomized controlled trials, cohort studies, case-con-
trol studies, case series, and case reports. Expert opinion, 
systemic reviews, narrative reviews, and descriptions of 
intervention technique without accompanying outcome 
data were excluded.

Eligibility Criteria
All studies examining the use of BTX in either adult 

or pediatric patients with clinically diagnosed HS were 
eligible for inclusion. BTX is widely used. Two serotypes 
have been approved for use in humans: BTX-A and botuli-
num toxin B (BTX-B). BTX-A was approved by the United 
States Food and Drug Administration in 2002 for the treat-
ment of glabellar wrinkles.20 It is widely used for minimally 
invasive facial rejuvenation, and there are many commer-
cial brands available.21 BTX-B was initially approved by the 
Food and Drug Administration in 2000 for the treatment 
of cervical dystonia although it has also been widely used 
off label for cosmetic purposes.20 We are interested in all 
BTX preparations and brands and will refer to them col-
lectively as BTX throughout. In comparative studies, any 
clinically active comparator (including, but not limited to, 
surgical excision with or without surgical reconstruction 
and pharmacological intervention), best supportive care, 
or placebo was eligible for inclusion.

Outcomes
The primary outcome was treatment efficacy. This was 

measured in line with core domains recommended by 
the HISTORIC core outcome set initiative for HS, which 
included pain, global assessment (physician and patient 
reported), progression of disease course, HS-specific qual-
ity of life [as measured by disease-specific patient-reported 
outcome measures such as the Hidradenitis Suppurativa 

Takeaways
Question: What is the evidence for the use of botulinum 
toxin (BTX) in the management of hidradenitis suppu-
rativa (HS)?

Findings: Six studies were identified. All studies were low 
quality. One RCT demonstrated a significant improve-
ment in patient-reported outcomes at 3 months in HS 
patients treated with BTX versus control. This study had 
a high risk of bias.

Meaning: There is biological plausibility for BTX in the 
treatment of HS. There is a paucity of high-quality evi-
dence, and the effectiveness of BTX in the treatment of 
HS remains equivocal.

http://links.lww.com/PRSGO/C265
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Quality of Life Score and generic measures such as the 
Dermatology Life Quality Index (DLQI)], and physical 
signs (such as the number of inflammatory nodules).22 
Treatment safety was also assessed through quantification 
of treatment-related adverse events.

Data Extraction and Analysis
Standardized abstract screening was performed in 

duplicate by two independent reviewers (L.G. and R.R.) 
to identify potential studies for review using a prespecified 
checklist of inclusion criteria. Full-text review and data 
extraction were then performed, again in duplicate by two 
independent reviewers (L.G. and R.R.). Disagreements 
were resolved through consensus discussion with a third 
author (C.H.).

Risk of bias assessments was performed for included 
randomized control trials and case series. Randomized 
controlled trials were assessed using the revised Cochrane 
Risk of Bias (RoB 2) tool,23 and case series was assessed 
using the National Institute of Health quality assessment 
tool for Case Series Studies.24

RESULTS

Search Results
The initial search conducted up to January 2021 identi-

fied 4051 studies: 2619 from EMBASE, 1105 from Medline, 
320 from Cochrane Central Register of Controlled Trials, 
and seven from the gray literature. A subsequent search 
conducted up to March 2022 identified a further 607 stud-
ies. All searches were run in parallel. Duplicate articles 
were identified and removed using a web-based screening 
and data extraction tool.25 Overall, 4658 studies were iden-
tified, 3558 were screened upon removal of duplicates, 
and 19 full-text articles were assessed for eligibility. The 
combination of both searches is outlined in Figure 1. A 
total of 13 studies were excluded as they did not report 
clinical data, and details of these studies are available on 
request. There were six studies that met full inclusion cri-
teria. The six studies included one randomized control 
trial, one case series, and four case reports.

Study Characteristics, Demographics, and Quality
Randomized Control Trial

One randomized control trial was identified. Grimstad 
et al26 conducted a randomized, placebo-controlled trial 
that assessed the efficacy of BTX-B in the treatment of 
patients with HS affecting the axillae, groin, and perineum 
across Hurley stages I–III using the DLQI as a primary out-
come measure. The study included 20 participants (three 
men) with a mean age of 37.5 years. Hurley staging was 
used to grade disease severity; 70% of patients (n = 14) 
had stage I disease, 25% of patients (n = 5) had stage II 
disease, and 5% of patients (n = 1) had stage III disease. 
Collectively, 40% of patients had disease affecting the 
groin only (n = 8), 25% of patients had disease affecting 
the axilla (n = 5), and 35% had multisite disease (n = 7).

After a 3-month study period, all study participants 
who were unblinded were treated with a single dose of 

BTX-B and were evaluated at 3 months after treatment. 
The included randomized control trial was deemed to be 
at high risk of bias due to unblinding of intervention at 
3 months, the associated effect on outcome assessment, 
and bias arising from outcome reporting. (See figure, 
Supplemental Digital Content 2, the risk of bias assess-
ment summary, http://links.lww.com/PRSGO/C266.)

Remaining Studies
The five remaining included studies reported data 

from six patients; 17% (n = 1) were men with a mean 
age of 34 years (standard deviation, 13). Hurley stage was 
reported in three studies; 75% of patients (3 of 4) had 
stage II disease, and 25% of patients (1 of 4) had stage III 
disease. Anatomic location of disease was reported by five 
studies, 50% of patients (3 of 6) had axillary disease, 17% 
of patients (1 of 6) had multisite disease (>1 anatomic 
area requiring treatment), and 33% (2 of 6) had disease 
affecting the groin.

Interventions and Comparators
Collectively, five out of six included studies reported 

the use of BTX-A,17,27–30 and one study reported the use 
of BTX-B.26 Varying doses of BTX were used. (See table, 
Supplemental Digital Content 3, which displays the sum-
mary table of included studies, http://links.lww.com/
PRSGO/C267.) Justification of treatment dose was 
reported in two studies.26,29 Campanati et al29 report the 
use of a grid technique, dividing the affected area into 
equal 1.5 cm2 squares, each of which received 4 units of 
Botox. Grimstad et al26 report the use of a similar tech-
nique and divided affected areas into 1–1.5 cm2 squares, 
each of which received between 4–5 units of Botox. 
Grimstad et al26 limited the total dose per treatment area 
to 150 units in the axilla, 200 units in the groin, and 600 
units in the perineum.

Outcomes
Assessments of intervention effect were reported in 

five out of six included studies, and further information 
is provided in Supplemental Digital Content 3 (http://
links.lww.com/PRSGO/C267). One study used the DLQI 
as a primary outcome measure.26 The DLQI is a ten-item 
patient-reported outcome measure designed to assess the 
impact of dermatological conditions on quality of life. It is 
scored from 0 to 30 with higher scores indicating greater 
quality-of-life impairment.31 At 3 months, there was a sta-
tistically significant reduction in DLQI scores in the botox 
cohort (17 versus 8, P < 0.05). The change in DLQI scores 
at baseline and 3 months was also above the established 
minimal clinically important change of 4. This minimal 
clinically important change was determined in a cohort 
of patients with inflammatory skin conditions (including 
HS) using an anchor-based approach.32 Notably, there was 
no significant difference in DLQI scores at 3 months in 
the placebo arm. All patients were unblinded at 3 months 
and continued treatment with BTX. Following com-
mencement on BTX therapy, the change in DLQI scores 
from 3 to 6 months in the control arm was not statistically 
significant (11 versus 6.5, P < 0.07).

http://links.lww.com/PRSGO/C266
http://links.lww.com/PRSGO/C267
http://links.lww.com/PRSGO/C267
http://links.lww.com/PRSGO/C267
http://links.lww.com/PRSGO/C267
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Grimstad et al26 used a visual analogue scale to quan-
tify perceived impairment of general health related 
to hidradenitis and “pain in the worst boil.” Further 
outcomes included total number of nodules and total 
number of lesions. A significant reduction in the total 
number of lesions (9 versus 4, P < 0.01), HS-related 
impairment of general health (8 versus 3.5, P < 0.01), 
and the number of nodules (7.5 versus 3.5, P < 0.01) 
was seen at 3 months in the Botox arm. No significant 
difference was noted in HS-related impairment of gen-
eral health (6 versus 5.5, P > 0.05), number of nodules  
(6 versus 2, P > 0.05), total number of lesions (6 versus 
4.5, P > 0.05), and pain (7 versus 7, P > 0.05) in the con-
trol arm at 3 months.

DISCUSSION
This systematic review identified one randomized 

control trial that demonstrated BTX improves patient-
reported outcomes compared with a control cohort. 
This systematic review did not identify any other high-
quality evidence of intervention effect or safety. The 
role of BTX in the treatment of HS remains equivocal 
although the limited available evidence is encouraging.

There is biological plausibility for why BTX may be 
an effective treatment for HS.33 There is also a body of 
published evidence from other apocrine/eccrine gland 
disorders such as hyperhidrosis that suggest BTX is well 
tolerated with few adverse effects.34 The current evidence 
gap may be due to lack of academic interest or poor 

Fig. 1. PRiSMa flow diagram.
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perceived treatment efficacy. The former is supported 
by the paucity of evidence in current clinical practice 
guidelines9 and heterogeneity in current national care 
pathways.35 However, there is growing academic inter-
est in the treatment of HS. The James Lind Alliance 
has recently outlined key priorities in future HS man-
agement through priority setting partnerships between 
key patient, clinician, and academic stakeholders.36 
Furthermore, there are ongoing national cohort stud-
ies [namely, the Treatment of Hidradenitis Suppurativa 
Evaluation Study (THESUS)], which aim to determine 
current HS treatment pathways and validate instruments 
used to measure domains that have been identified as 
part of the HS core outcome set.37 Ongoing studies and 
recent priority setting partnerships may reduce the cur-
rent evidence gap. While of limited direct use, the data 
presented in the current systematic review will hopefully 
further stimulate academic interest and lead to further 
studies investigating the effectiveness and efficacy of 
BTX in the treatment of HS.

Evaluating BTX as a novel, minimally invasive treat-
ment for HS would be informative and feasible as 
demonstrated by Grimstad et al. There are a number 
of factors to consider. HS varies in severity, and a study 
investigating disease of all stages may be counterproduc-
tive. The efficacy of BTX may differ based on disease 
severity. Preliminary work investigating the efficacy of 
BTX across the range of disease severity would be infor-
mative and could be delivered through prospective 
cohort studies using recently established international 
registries.38 This preliminary work would inform power 
calculations to minimize the risk of type II error through 
incorporation of instruments identified in the THESUS 
study.37 The duration of intervention effect and the 
impact of repeated intervention over time must also be 
considered in future trial design. While considerations 
of convenience and cost are beyond the scope and remit 
of this review, they could be considered contributory fac-
tors in the relative paucity of literature surrounding this 
treatment. Moreover, there are several preparations and 
brands of BTX, none of which are licensed for the treat-
ment of HS to the authors' knowledge at the time of this 
publication. Furthermore, there is no current standard 
of care across different severities of HS, making selec-
tion of a comparator challenging.8,35,39

Future clinician and patient surveys will be required 
to ascertain patient perceptions regarding the use 
of BTX, associated barriers to implementation, and 
whether true equipoise exists.37 The aim of THESUS is 
to determine current HS treatment pathways and to vali-
date instruments used to measure domains identified as 
part of the HS core outcome set.22 Outcome measures 
identified and validated in the THESUS study could 
be integrated into existing international registries.38,40 
This would provide preliminary evidence of interven-
tion effect across different severities of HS through a 
pragmatic approach. These data could then be used to 
inform the design of an RCT in conjunction with the 
above consideration points.

In conclusion, there are limited clinical data to deter-
mine the efficacy and safety of BTX in the treatment of 
HS. This systematic review identified one randomized 
control trial that demonstrated a statistically significant 
and clinically meaningful difference in DLQI scores at 
3 months following intervention effect. The remaining 
body of evidence is largely anecdotal with predominance 
of case reports and small case series. The efficacy of BTX 
in the treatment of HS is likely to come from registry-
based cohort studies in the initial setting, which can then 
be used to inform the design of placebo-controlled ran-
domized trials if true equipoise exists.
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