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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is
a chronic, inflammatory, recurrent disease,
usually presenting after puberty with inflam-
matory lesions that mainly affect the apocrine
gland-bearing areas of the body, most com-
monly the axillary, inguinal and anogenital
regions. The treatment of HS is associated with
certain challenges due to intrinsic resistance to
various treatments and the presence of comor-
bidities and complications. The antibiotic dap-
sone is an established treatment for HS, but the
current evidence base is limited. The aim of this
review is to systematically review the literature
on the efficacy of dapsone in the treatment of
HS.

Methods: The Cochrane, PubMed and CINAHL
databases were searched for relevant articles to
be included in the systematic review.
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Results: A total of seven studies, with a cumu-
lative patient population of 135 patients, were
included. Of these 135 patients, 62.2% demon-
strated various degrees of improvement follow-
ing treatment. However, as only three of the
seven studies used dapsone monotherapy it is
difficult to assess the effectiveness of dapsone
because the benefits observed may be due to
concurrently administered treatment.
Conclusion: Overall, the quality of evidence
supporting the use of dapsone is weak. How-
ever, it is a well established treatment recom-
mended in current, various national guidelines.
There is a crucial need for well-designed ran-
domized controlled trials to support its usage.
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Key Summary Points

Hidradenitis suppurativa (HS) is a chronic
inflammatory condition characterized by
recurrent inflammatory lesions in the
apocrine gland-bearing areas of the skin.

Current guidelines recommend the
antibiotic dapsone as a third-line
treatnent for patients with mild to
moderate HS.

Dapsone is an oral medication that
possesses both anti-inflammatory and
antimicrobial effects.

Dapsone has mainly been used as an
effective treatment in mild to moderate
cases of HS, although it has been shown to
be helpful in severe cases in some
instances.

Current evidence for its usage is limited to
case reports, case series and uncontrolled
retrospective studies.

Further studies, especially randomized
controlled trials, are needed to further
assess the safety and efficacy of dapsone.

INTRODUCTION

Hidradenitis suppurativa (HS), also known as
acne inversa, is a chronic inflammatory disease
of follicular occlusion [1]. It is a part of the
‘follicular occlusion tetrad’ along with acne
conglobota, dissecting folliculitis of the scalp
and pilonidal cysts [2]. Occlusion of the hair
follicle with subsequent perifollicular inflam-
mation is thought to be the key pathogenic
event [3, 4]. Although consensus is still lacking
on how follicular occlusion is triggered in HS,
factors such as immune system dysregulation,
genetics, hormonal fluctuations and specific
environmental conditions have been impli-
cated. The immune system dysregulation the-
ory is supported by the presence of elevated

levels of proinflammatory cytokines, including
interleukin (IL)-1b, IL-12, IL-23, IL-17 and
tumor necrosis factor alpha, in the inflamma-
tory lesions [5]. The initial stages are character-
ized by painful subcutaneous nodules with
recurrent flares, leading to the development of
complications such as the formation of sinus
tracts and fibrous scars [6]. Other secondary
lesions include pyogenic granulomas in the
sinus tract openings, induration and giant
multiheaded comedones [7, 8]. HS is more
prevalent among women than men, with 12.1
in 100,000 women being affected compared to
5.1in 100,000 men [9]. It has also been reported
that individuals between the ages of 30 and
39 years old are more prone to the disease [10].

The aim of this article is to systematically
review the available data on the effectiveness of
dapsone in the treatment of HS.

METHODS

The reviewers searched the Cochrane, PubMed
and CINAHL databases for studies conducted on
the use of dapsone therapy for HS using the key
words ‘dapsone,” ‘hidradenitis suppurativa’ and
‘acne inversa.’

Eligibility Criteria

Studies that directly reported the treatment of
HS with dapsone were considered for inclusion
in this review. Those studies in which dapsone
was used in combination with other drugs were
also considered to be eligible. Papers and studies
that did not fulfil these criteria were excluded.

Study Selection

A total of seven studies were included from the
32 (studies) that were identified through the
search of the databases. Prior to screening, 11
studies were removed as they were found to be
duplicate studies, reducing the number of
studies for screening to 21. These 21 studies
were then extensively screened for eligibility by
the reviewers, leading to the selection of seven
studies that were ultimately included in the

A\ Adis



Dermatol Ther (Heidelb) (2022) 12:285-293

287

Studies identified from databases

(n=7)

Studies included for review
(n=7)

e
]
©
=
(]
c

Fig. 1 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) flow diagram for study inclusion

review (Fig. 1). The reasons for not including 14
of the 21 studies were they were not related to
dapsone therapy or HS, as well as some were
review papers.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.
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CLASSIFICATION OF HS

The classification of HS is intended to reflect the
severity of the disease. While there are several
methods of classification, the Hurley staging
system is the most widely adopted. This system
has three stages:

Hurley stage I: This encompasses the forma-
tion of single or multiple abscesses without
sinus tracts or cicatrization.

Hurley stage II: In this case, there are recur-
rent abscesses, with single or multiple widely
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separated lesions along with the presence of
sinus tracts and cicatrization.

Hurley stage III: There is diffuse/broad
involvement of multiple interconnected
sinus tracts and abscesses across the entire
area involved [11].

The Modified Hidradenitis Suppurativa Score
(MHSS), also known as the Sartorius score, is a
more detailed scoring method used to classify
HS. It requires recording the measurement of
the longest distance between two lesions that
are of the same type around each of the seven
anatomical regions and subsequently matching
a predetermined weightage to various lesion
types [12, 13].

TREATMENT OF HS

Although various monotherapy and combina-
tion therapy regimens have been used to man-
age HS, treatment can be extremely challenging
[14, 15]. The inherent delay that can be associ-
ated with obtaining a diagnosis [16] as well as
initial misdiagnosis [14] contribute to the
challenges of successful treatment. The average
diagnostic delay for HS is reported to be 7 years
[17] and, in particular, there is a notable gap
between the correct diagnosis and actualization
of effective treatment and/or favorable out-
comes [7]. Patient outcomes are further com-
plicated by the  complications and
comorbidities that evolve with the disease [18].
Anti-inflammatory therapies, surgery, antimi-
crobial therapies and adjuvant therapies have
been extensively used in the treatment of HS,
and the choice of treatment is, in most cases,
dependent upon the severity of the patient’s
condition [19]. However, in this context,
antimicrobial therapy—though adopted for
treating mild cases of the disease—is not asso-
ciated with significant and/or highly effective
outcomes and the issue of drug resistance has
also to be considered [19]. Some of the most
frequently recommended antimicrobial agents
include macrolide antibiotics such as clin-
damycin [20], tetracyclines [21], rifampicin,
metronidazole and moxifloxacin [22]. However,
there have been reports of drug resistance

associated with some of these antimicrobial
agents, which ultimately defeats the purpose of
treatment [23]. It is against this backdrop that
researchers and physicians have been looking
for more effective antimicrobial agents, and
dapsone appears to offer some promise in this
regard. It should be noted that the main
objective of treatment with dapsone is to
improve the quality of life together with
reduction of pain, lesion formation and flare
count [24].

Dapsone (chemical name: 4,4-diamin-
odiphenylsulfone), is a white, odorless crys-
talline powder that causes inhibition of
dihydrofolic acid synthesis by binding to the
active site of dihydropteroate synthetase [25].
Dapsone has been found to have a dual func-
tion as it has both antimicrobial and anti-in-
flammatory properties, thus mimicking the
mechanism of action of non-steroidal anti-in-
flammatory drugs [25]. Broadly speaking, the
anti-inflammatory action of dapsone is trig-
gered by the inhibition of neutrophil migration
as the drug adheres to extravascular sites (such
as the pilosebaceous unit) while the antimicro-
bial action results in the local microbiome being
modified [26]. Hyper-reactive neutrophil-medi-
ated pathogenesis of HS has been demonstrated,
and theoretically the effectiveness of dapsone
could be attributed to reduction of this inflam-
mation [27]. Dapsone has not only been used to
treat HS, but also other diseases, including acne
conglobata [28], dermatitis herpetiformis [29],
pemphigus vulgaris and IgA pemphigus [30].
Reported adverse effects include hematological
complications. Dapsone is usually given orally
at dosages varying from 50 to 200 mg [235].

RESULTS

All except two of the reports were retrospective
studies. The seven studies that were reviewed
had a cumulative sample size of 135 patients. Of
all the studies identified, the gender trend was
only reported in six studies, and 58.6% (68) of
the patients in these studies were female; male
patients affected by HS were the majority in just
one study. This observation confirms the gen-
der-based prevalence rate of the disease. The

A\ Adis



289

Dermatol Ther (Heidelb) (2022) 12:285-293

SIUDAD 2SI2APE 01 onp s1usned 7 U panunUOdSIp
sem ouosdep jo asn oy, 'sauaned (97¢) § ur
u20s sem Juswosordwr ou dym 3udswdsoIdwr

syiuow ¢—[
10§

%I
11 Aopiny

%09
;1 Lopny

Apmnas
2anadsonar

s1eak 7f
:23e uerpajy

(sorewr
R‘ mmUﬂNEU‘ﬁ
81)

[¥2] (0207)

BIURUY aanda(qns AJpesrurp pey syuoned (9%9) udaixig Kep/Sw 00z-0S suosdeq 9487 ] LopnH 4 pajonuosuny syuoned g7 Te 30 Aexmjnp
sased § ur parrodor
210M SIUDAD ISIDAPY 'STIRIS I[EIY JIOY3
ur o8ueyd ou pey syuaned (949'7¢) 9 Sururewax
oy, ‘paaoxduwr £pydys syuaned (997¢) syauow ¢— [sasea 71 ur
01 jo uonipuod oy afrym syuoned (%8S1) € 103 qewnuwiepe | SH 919438 SILIIS ST [%€] (0z07)
BISNEN]  UI PAAIdSqO sem judwasoxdwr yuesyrudis AfesrurD Lep/Sw 001-ST suosde(y —21eIpOJ 4 aandadsonayy siwaned g1 Te 30 wekyseq
pasd1yoe 19A9] u01d 241010 sieak €6 28y [€€] (z107)
Jo uopezIEWIOU Y1 Yamm JudwaAoidwr syeam ¢ 10§ suosdep uoned eAONel[ewig
$1993J9 9PIS ON ueoyruds A[eoturp e pamoys uaned ayy  Aep/Swr 00z-001 pue qewnxigu]  paitodar 0N 4 110dax asen) orewdy | pue qnzoy|
syuanred ()] ur paizodal a1om SIUIAD ISIPAPY
"pariodar a1om $109550 SpIs AIOYM $I5ED OMI UI
PoNUIIUODSIp 2q 01 pey duosdep YaIm JUIWIEIN
pue 1uswosoxdwr Lue moys 10U PIp IUSWIEIN
. s1eak [y
[EUORIPPE UIAIS 210M OYM SIUDIIEJ "SNIEIS %L1 8
$SaUTWOO[3 ‘oste[ew yayeay Sunerousop pey siuoned om Sururewas [s3uoned 22143 03 {11 Lopmp 95T UL
[erouad ‘urqojdowoy a3 pue padueypun pourewar syuoned uoaid unrdweyn Apmas (sorewr
MO Dydepeay (%T1%S) €1 Jo uonipuod oy 1, Juswarordur 1o/pue ) M&om [eurpmaiduoj T ‘saewdy [z€]
CIWDUE “BaSTIEU 1y31[s pey s1YI0 (%SZT) € drym Judwdsordur skep g7 10j upexopyoxdnd +] 1 ASFH uado ) (1107) Te 32
‘SSOUPAIN ‘SSIUIZZI(] ueoyrudrs Afpeoturp pey sauaned (94¢7) XIS Lep/3w 007-0S suosdeq  94¢¢ :] Ao ¥ pajonuosun siuaned 7 Tekuepze x
s1eak GF
sauoned Jo (7) 90% UT $1U2AD 2510APY ‘SH 28e ey
s1so14o0nueide Jo asdepar 10 9dus1INOAI 1usAd1d 01 panunuod oq sYPam 7T pue (sorewr [1€] (9002)
“erwduIqo[SowsyIour 01 pey suosdep jo asn o1 ySnoype syudned e 9 U22M19q 10§ Apnas ases T ‘saewdy SIMOT
‘SISA[OWDY ‘$SOUPAIL] Ul PAAIdSqO sem JudwdAodwr yuedyTudis AfesturD Lep/3w 0S1-67 suosde(] SH 21249G ¥ aanoadsoroy  €) sywaned ¢ pue ey
s1eah ¢¢
siuaned jo (7) @3 uray
S[A9] UIqNUIT[Iq 90% Ul Pa310doI 210M SIUJAD ISIDAPY dWOINO (sareway [82] (1002)
PpaseaIdul “eId[ds JLIAI] (aueoyrudrs A[peoturp) pood pey syuaned v Kep/Sw 001-0S suosde(y  parrodar 10N 4 11odor asey  qpe) sauoned ¢ uny pue 1joH
JudUNEIN JO
uonemp/>3esop JUDUNEIT)  UOHEIYISSE[D  IDUIPIAI snsHIaIdeIRYd
SIUGAD ISIAPY SIUDUIUIOD /SUI0IINO JUIWIILIL], suosde(y ur pasn (s)8nxqg SH JO [2Ad] adfy Apmag Swdneg 1odeg

sorpnas [enpralpur o3 jo uonduosaq [ d[qeL

I\ Adis



290 Dermatol Ther (Heidelb) (2022) 12:285-293

patients were administered dapsone in varying
doses; the lowest being 25 mg/day and the
highest (dosage) was 200 mg/day (Table 1). Of
these 135 patients, 62.2% demonstrated various
degrees of improvement. However, only three
out of the seven studies used dapsone as
monotherapy; the remaining studies used it in
combination with other agents. Consequently,
it is difficult to assess the effectiveness of dap-
sone monotherapy as the benefits seen may be
due to concurrently administered treatments.

headache, diarrhoea

Adverse events
Anemia, nausea,

DISCUSSION

Dapsone for the treatment of HS resulted in
62.2% (84) of the patient population showing
varying degrees of improvement, although no
change was seen in 35.5% (48) of the patients.
However, only three of the seven studies used
dapsone monotherapy, with the other studies
reporting the effects of using dapsone in com-
bination with other medications. More than
half of the patients in each of the studies—ex-
cept the study by Kaur and Lewis [31]—had
either slightly or clinically significant improved
health status following treatment. Another
aspect that has to be examined is the correlation
between drug effectiveness and severity of HS.
Current guidelines [36] recommend dapsone for
mild to moderate HS (i.e. Hurley stage I and II);
however, the findings from this systematic
review show that dapsone can also be effective
in the treatment of severe HS (i.e. Hurley stage
III), as seen in the studies conducted by Kaur
and Lewis [31] and Yazdanyar et al. [32]. This
efficacy may be related to the dosage and
duration of dapsone therapy and, as observed in
this review, the dosage of dapsone was varied
based on how well a patient was able to tolerate
the drug. Some patients responded to a lower
dose while others required a relatively higher
dose. The studies by Murray et al. [24] and
Lopez-Llunell et al. [35] did not show any sig-
nificant treatment response with dapsone. One
study reported the need for maintenance dosage
therapy to sustain positive patient outcomes
[31]. Although most of the studies did not
report the anti-inflammatory marker levels
during HS treatment, Kozub and Simaljakova

significant improvement while others did not
show such response. Dapsone therapy was
discontinued as a result of adverse events and
due to the intention for pregnancy in the future

Treatment outcome/comments
Thirty-five (62.5%) patients had clinically

dosage/duration
of treatment
50-150 mg/day
for
3—14 months

Dapsone

or acitretin in 4

[+ isotretinoin
cases)

Drug(s) used in
treatment
Dapsone

a

53.6%

classification’

Hutley II:
23.2%

Hurley III:
23.2%

Hurley I:

Level of HS
evidence
4

Uncontrolled
retrospective
single-center
study

Study type

females; 37
males)

Median age:
33 years

characteristic
(19

Patients’
56 patients

et al. (2021)

[35]

“See section Classification of HS for explanation of HS categories

Table 1 continued
Lopez-Llunell
HS Hidradenitis suppurativa

Paper
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reported that dapsone contributed to the nor-
malization of C-reactive protein levels [33].

Drug Safety

Based on the results of this systematic review,
dapsone was relatively well tolerated when used
in the management of HS. The incidence rate of
adverse events was 25.1%, with nausea and
anemia being the most commonly reported
adverse events [24, 32, 34]. Furthermore, the
effects of the adverse events on treatment out-
comes were not significant in most cases.
However, adverse events such as headache and
nausea did result in the discontinuation of
dapsone therapy [24, 32, 35], as well as the
deterioration of the condition only in three
patients. Concerns over the safety and side
effects of dapsone can sometimes lead to dose
reductions and shorter duration of drug
administration, both of which can affect its
effectiveness.

CONCLUSION

Overall, the quality of evidence supporting the
use of dapsone is weak. However, it is a well-
established treatment recommended in current
guidelines [36]. There is a crucial need for well-
designed randomized controlled trials to sup-
port its usage.
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