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ABSTRACT

Hidradenitis suppurativa (HS) is a debilitating 
chronic skin disorder characterized by pain-
ful inflammatory nodules, abscesses and sinus 
tracts involving intertriginous areas and has 
an adverse impact on patient quality of life. 
Over the past decade, the therapeutic options 
of HS have increased significantly to comprise 
multiple modalities, including topical medica-
tion, systemic therapies (mainly antibiotics, 
retinoids, and biologics), surgical approaches, 
and lifestyle modifications. Biologics alone or 
in combination with surgery remain the treat-
ment of choice for moderate to severe disease. 
However, non-biologic therapies (including reti-
noids) may be used as monotherapy for mild 
disease and in combination with biologics and 
surgical treatment in moderate to severe disease. 
Retinoids, specifically isotretinoin, acitretin, and 

alitretinoin, are historically used in the manage-
ment of HS, supported by anecdotal evidence 
and with variable treatment response. Although 
the current American and European guidelines 
offer different recommendations on the use of 
retinoids in HS, retinoids remain a valuable ally 
in HS management. This review provides a com-
prehensive analysis of the current scientific liter-
ature on retinoid therapy (topical and systemic) 
in HS, highlighting disparities in mechanisms of 
action, efficacy, and safety to clarify their role in 
HS treatment.
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Key Summary Points 

Retinoids (isotretinoin, acitretin, and alitreti-
noin) are included in the pharmacopeia of 
hidradenitis suppurativa (HS).

Retinoids can be used as monotherapy for 
mild disease and in combination with bio-
logics and surgical treatment in moderate to 
severe disease.

American and European guidelines offer 
different recommendations on the use of 
retinoids in HS.

More robust data about efficacy and safety in 
patients with HS are needed.

INTRODUCTION

Hidradenitis suppurativa (HS) is an immune-
mediated, inflammatory, chronic, and recurrent 
skin disorder characterized by painful, deep-
seated, inflamed lesions including abscesses, 
nodules, and tunnels, with predilection for 
intertriginous areas such as axillary, inguinal, 
and anogenital regions [1]. This condition 
has a significant negative impact on the well-
being of both patients and their families [2]. 
The exact etiology of HS remains elusive, but 
recent research suggests a multifactorial causa-
tion involving genetic and environmental fac-
tors, such as smoking, obesity, and overweight 
status [3]. Approximately 30–40% of patients 
with HS have a familial predisposition, and spe-
cific gene mutations have been implicated in the 
disease [4]. HS is characterized by hair follicle 
obstruction, inflammation, bacterial infection, 
and immune dysregulation, which culminate 
in abscess formation and tissue damage [5, 6]. 
Aberrant glandular function and epidermal 
alterations also contribute to the pathogenesis 
[7, 8]. Diagnosis of HS is centered primarily on 
clinical evaluation, based on the identification 
of characteristic HS lesions with a predilection 
for inverse body regions and a tendency to the 
recurrence [9].

Disease severity is commonly assessed using 
various scoring systems, including Hurley score, 
International Hidradenitis Suppurativa 4 score 
(IHS4), Hidradenitis Suppurativa Severity Index 
(HSSI), Dermatology Life Quality Index (DLQI), 
and visual analog scale (VAS) [10].

In addition, high-frequency ultrasound has 
emerged as a valuable tool in clinical practice for 
confirming HS diagnoses, assessing disease sever-
ity, and monitoring treatment response [11].

The management of HS is challenging 
because of the limited effectiveness of avail-
able therapies and frequent exacerbations 
[12]. Current medical approaches to HS com-
prise a range of treatment options, including 
topical and systemic interventions. Topical 
treatments mainly include the use of antisep-
tic washes, topical antibiotics, and 15% res-
orcinol cream [13, 14]. Systemic therapy for 
moderate-to-severe HS primarily involves oral 
and intravenous antibiotics administered alone 
(e.g., tetracyclines, ertapenem, dalbavancin) 
or in combination (clindamycin, rifampicin) 
[15–17].

Other viable options include retinoids, dap-
sone, oral zinc, contraceptive agents, and immu-
nomodulators used alone or in combination [18, 
19].

Using long-pulsed neodymium-doped yttrium 
aluminum garnet or alexandrite lasers, laser hair 
removal effectively targets hair follicles in HS 
patients to reduce chronic inflammation and 
sinus tracts [20].

In the last decades, the introduction of bio-
logic therapy has radically changed the thera-
peutic armamentarium of several dermatologi-
cal conditions, particularly psoriasis and HS, by 
reducing the inflammatory and oxidative bur-
den [21–23]. Adalimumab and secukinumab are 
currently the only biologic agents approved for 
adolescents and adults with moderate-to-severe 
HS [24–26].

Surgical approach mainly includes incision 
and drainage for acute flares, de-roofing, narrow 
margin excision, and wide local excision that 
can result in a disease-free state [27].

Retinoids have a strong pathophysiologi-
cal rationale for use in HS by regulating the 
processes of proliferation, differentiation, and 
keratinization in epidermal cells [28]. Retinoids 



1081Dermatol Ther (Heidelb) (2024) 14:1079–1091	

are a group of substances derived from vitamin 
A or having structural and/or functional simi-
larities to vitamin A that interact with different 
classes of proteins, such as retinoid-binding pro-
teins and retinoid nuclear receptors. This inter-
action activates specific regulatory segments 
of DNA, known as retinoic acid response ele-
ments, which play a crucial role in controlling 
cell growth, differentiation and apoptosis [29].

The classification of these compounds into 
three generations is based on their molecular 
structures. Isotretinoin and alitretinoin are cat-
egorized as first-generation retinoids, whereas 
acitretin belongs to the second generation [30]. 
Several studies have investigated the utiliza-
tion of isotretinoin, alitretinoin, and acitretin 
in the treatment of HS. According to the North 
American guidelines, acitretin and isotretinoin 
are considered second- or third-line treatment 
options, respectively. Conversely, the European 
guidelines suggest only the use of acitretin for 
managing HS [31]. While the existing litera-
ture provides more consistent information on 
isotretinoin and acitretin, there is a limited 
number of studies regarding the use of alitreti-
noin in HS. The purpose of this review is to sum-
marize the role of retinoids in the management 
of HS, highlighting the evidence and disparities 
in terms of mechanism of action, efficacy, and 
safety between the different class of retinoids.

METHODS

Bibliographic searches for qualitative review 
were conducted in PubMed up to November 
20, 2023, with no date limits, using the terms: 
(hidradenitis suppurativa OR acne inversa) AND 
(retinoid) (isotretinoin), (acitretin), (alitreti-
noin), (tretinoin), (adapalene), (tazarotene), 
(trifarotene), and (bexarotene). One author 
(HG) initially screened all titles and abstracts 
and excluded articles that were clearly ineligi-
ble. Reports and cases were excluded if clinical 
details were lacking. When eligibility was in 
doubt, another author (EM) was involved. Arti-
cles were limited to those in English language. 
Full texts of the included articles were reviewed, 
and reference lists were manually searched and 

were checked for additional sources. A total 
of 16 articles, consisting of 692 patients, were 
included in this review. This article is based on 
previously conducted studies and does not con-
tain any new studies with human participants or 
animals performed by any of the authors. Ethi-
cal approval was not required.

Isotretinoin

Oral isotretinoin (13-cis retinoic acid) is a 
derivative of vitamin A employed for the treat-
ment of resistant, nodular acne unresponsive 
to conventional therapies. It finds application 
in the treatment of various dermatologic con-
ditions, including moderate acne, rosacea, fol-
liculitis, facial pyoderma, HS, and cutaneous 
T-cell lymphomas. In addition, it has demon-
strated efficacy in non-dermatologic conditions 
such as neuroblastoma [32]. Daily isotretinoin 
doses typically range from 0.5 to 1  mg/kg. 
Notably, isotretinoin is highly teratogenic at 
any dose. Thus, it is contraindicated during 
pregnancy, and it is crucial to take measures 
to prevent pregnancy both during isotretinoin 
treatment and for 1 month after treatment dis-
continuation [33].

In sebocytes, the prodrug isotretinoin is 
transformed into its biologically active form, 
all-trans retinoic acid (ATRA), which subse-
quently interacts with retinoid receptors. The 
primary mechanism underlying the pathophys-
iology of HS involves the occlusion and subse-
quent inflammation of hair follicles as well as 
the dysregulation of both innate and adaptive 
immune responses [34].

Early HS lesions usually show an altered 
keratinization of the hair follicle that results 
in follicular occlusion and consequent fol-
licular dilatation and rupture leading to the 
release of keratin and bacteria into the adjacent 
dermal tissue. This process triggers an intense 
inflammatory response from neutrophils and 
lymphocytes leading to abscess formation and 
subsequent pilosebaceous unit destruction [35, 
36].

The therapeutic efficacy of isotretinoin can 
be attributed to its impact on the pathophysio-
logic processes underlying HS, mainly through 
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its ability to influence keratinocyte differentia-
tion and inflammation. Regulation by isotreti-
noin of genes related to keratinocyte differ-
entiation and programmed cell death, such 
TNF-related apoptosis-inducing ligand (TRAIL), 
may help normalize the differentiation process, 
potentially reducing follicular occlusion. [34].

Isotretinoin also has anti-inflammatory and 
immunomodulatory properties that could posi-
tively impact the disease course. Several studies 
have demonstrated that isotretinoin treatment 
may lead to a decrease in pro-inflammatory 
cytokines, such as tumor necrosis factor-alpha 
(TNF-α), interleukin-1 beta (IL-1β), and interleu-
kin-1 alpha (IL-1α), which are key contributors 
to the inflammatory response characterizing HS 
lesions [32, 37].

Moreover, it has been observed that isotreti-
noin can reduce Th17 responses, resulting in 
decreased interleukin (IL)-17 production, a 
known cytokine implicated in the pathogenesis 
of HS [35, 38].

In addition, isotretinoin’s capacity to promote 
regulatory T cell (Treg) immunosuppressive 
responses might further contribute to temper-
ing the immune-driven inflammation observed 
in HS [38, 39].

In the management of acne, the primary role 
of isotretinoin is to decrease sebum production 
and minimize the size of sebaceous glands by 
promoting the apoptosis of sebocytes. This com-
plex process involves interactions with several 
factors such as TRAIL, neutrophil gelatinase-
associated lipocalin (NGAL), and forkhead box 
transcription factor (FoxO) proteins. Reducing 
sebum production creates a less favorable envi-
ronment for bacterial growth, thus reducing 
inflammation and the risk of secondary infec-
tion, which could affect HS lesions [34].

However, this is true for acne, where isotreti-
noin reduces the ductal population of Cutibac-
terium acnes, implicated in its pathogenesis, but 
not for patients with HS, where this bacterium 
has not been found in either HS lesions or per-
ilesional skin [40, 41].

Although HS mainly affects hair follicles and 
apocrine sweat glands, a reduction in the size 
and number of sebaceous glands in regions 
such as the axilla or groin has been observed in 
patients with HS [42].

Therefore, the property of isotretinoin to fur-
ther reduce the size of sebaceous glands could 
potentially worsen or trigger HS acute flare, as 
reported in the literature [43–47].

De Vita et al. showed a possible association 
between the activity of the mammalian tar-
get of rapamycin 1 (mTORC1) complex and 
the response to isotretinoin treatment in HS 
patients, suggesting that higher mTORC1 activ-
ity may be associated with a better response 
to isotretinoin [48]. The mTORC1 complex is 
involved in multiple cellular functions, includ-
ing survival, growth, proliferation, motility, and 
immune response, and has been implicated in 
inflammatory diseases such as HS, psoriasis, and 
acne. It plays a role in promoting T helper 17 
(Th17) differentiation and subsequent IL-17 pro-
duction, which is increased in HS lesions. The 
effect of isotretinoin on mTORC1 involves an 
increase in the nuclear level of FoxO1, which 
inhibits mTORC1 activity. In addition, increased 
mTORC1 signaling correlates with HS severity, 
obesity, and insuline resistance, which may lead 
to a better response to isotretinoin in patients 
with higher BMI [48, 49]. Furthermore, mTOR 
gene expression was also reduced after adali-
mumab (a common anti TNF-α used in HS treat-
ment) therapy in HS lesional skin, suggesting the 
link between mTOR pathway and TNF-α [50].

It is important to select a phenotype that 
may respond to isotretinoin treatment, such 
as patients with Hurley I and II who have acne 
vulgaris as the primary cutaneous manifestation 
[46, 51–53].

In a retrospective study involving 358 patients 
with HS, the efficacy of oral isotretinoin was 
evaluated through patient self-assessment. 
The results revealed that 6.9% of participants 
reported a worsening of their HS condition, 
while 77% indicated no appreciable effect and 
only 16.1% reported improvement [47].

More promising results were reported in a ret-
rospective study of 25 patients with HS treated 
with isotretinoin, in which 36% of patients 
achieved a complete response, 32% had a par-
tial response, and the remaining 32% had no 
response. A more significant treatment response 
was noted in patients with a lower BMI, younger 
age, female gender, milder disease severity 
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(Hurley stages I and II), and a higher incidence 
of acne [53].

In a retrospective study involving 68 
patients with HS who received oral isotreti-
noin monotherapy for 4–6 months, the effec-
tiveness of their treatment response during 
follow-up was assessed. Of these patients, 16 
(23.5%) achieved a complete response, and 25 
(36.8%) achieved a partial response. Notably, 
among the 16 patients who attained a com-
plete response, this status was maintained for 
a duration ranging from 6 to 107 months, with 
an average of 57 months during the follow-up 
period [54].

Similarly, in a retrospective study Patel et al. 
analyzed the response rate to isotretinoin in 
39 patients with HS. Fourteen patients (35.9%) 
showed a favorable response, while 25 (64.1%) 
showed no response. In addition, a significant 
correlation was observed between a previous 
occurrence of pilonidal cyst and a favorable 
response to isotretinoin. In contrast, factors 
such as sex, age of disease onset, BMI, Hurley 
stage, and history of acne (cystic or noncystic) 
did not significantly influence response to treat-
ment [55].

In a retrospective study of 31 patients, the 
efficacy of combination therapies for the treat-
ment of HS was evaluated. The combination 
isotretinoin-spironolactone showed positive 
results for patients with mild and moderate 
disease (according to IHS4 score) while isotreti-
noin/adalimumab only in moderate disease. In 
addition, other combinations that have shown 
favorable clinical responses in moderate-to-
severe disease are isotretinoin/intralesional ster-
oids and isotretinoin/topical benzoyl peroxide 
[56].

Additionally, two cases of patients with acne 
vulgaris who developed isotretinoin-induced 
sacroiliitis and isotretinoin-induced HS have 
been documented in the literature [57].

There have been several reports of adverse 
psychiatric reactions to isotretinoin. A retro-
spective study revealed that nine of ten people 
affected by bipolar disorder (BD) in treatment 
with isotretinoin experienced a significant wors-
ening of mood symptoms, and three developed 
suicidal ideation [58]. Since there is evidence of 

the association between HS and BD, a different 
drug must be considered in these patients [59].

In summary, the data in the literature regard-
ing the use and effectiveness of isotretinoin as a 
therapeutic strategy in patients with HS is incon-
sistent and lacks strong support.

Acitretin

Acitretin is a second-generation retinoid 
approved by the Food and Drug Administration 
for the treatment of severe, pustular, generalized, 
and localized plaque psoriasis. It is also used off-
label for the management of conditions such as 
Darier’s disease, Grover’s disease, pityriasis rubra 
pilaris, lamellar ichthyosis, lichen planus, and 
lupus erythematosus [60, 61].

The initial dose of acitretin, which ranges 
from 10 to 75 mg daily, must be individually 
adjusted to achieve an optimal therapeutic 
response with tolerable side effects [62].

Acitretin is not recommended in women 
with reproductive potential, and contraception 
should be maintained for 3 years after discon-
tinuation of treatment because of its long-term 
teratogenic potential [63].

Acitretin has a broad mechanism of action 
with anti-proliferative and anti-inflammatory 
effects. It works by interacting with nuclear 
retinoic acid receptors (RARs) to regulate gene 
transcription, resulting in a reduction of abnor-
mal epidermal proliferation and better regula-
tion of keratinocyte differentiation [64].

In addition, acitretin exerts its anti-inflam-
matory effects by regulating the expression of 
pro-inflammatory cytokines, including IL-6, 
migration inhibitory protein-related factor-8 
(MRP-8), and interferon-gamma (IFN-γ). These 
biologic mechanisms support its use in the 
treatment of psoriasis and provide the rationale 
for its potentially effective use in HS [60, 64].

Moreover, by targeting the keratinization and 
inflammatory pathways, it directly addresses the 
key pathogenic mechanisms of HS, such as fol-
licular obstruction and inflammation. Acitretin 
appears to be able to reduce IL-36β and IL-36γ 
expression induced by IL-17A stimulation at 
both the gene and protein levels [65].
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Although IL-17 is a cytokine widely recog-
nized for its significant involvement in HS 
pathogenesis, recent research has also revealed 
the contribution of IL-36, in particular IL-36α, 
-β, and -γ, together with the increased expres-
sion of IL-36RA in HS lesions compared to 
healthy skin [60].

In a study involving 12 patients with HS 
treated with acitretin, an overall improvement 
in the entire group was observed, along with a 
reduction in pain severity measured using the 
VAS score. Among them, nine patients achieved 
marked or complete remission after a single 
cycle of acitretin treatment, while the remain-
ing three patients experienced mild to moder-
ate improvements. The initial improvement 
was registered within 2 months, with further 
progress occurring within the first 6 months of 
therapy. Remarkably, nine patients maintained 
long-term improvement with no disease flares, 
ranging from 6 months to over 4 years. Adverse 
effects were observed in all 12 patients, with 
cheilitis being the primary side effect [66].

Encouraging results were also reported in a 
prospective open-label study that involved 17 
patients with moderate to severe HS receiv-
ing acitretin treatment for a duration of up to 
9 months, with clinical assessments conducted 
every 3 months after the initial month of ther-
apy. Improvement was evident within the first 
month and persisted in subsequent months. 
Eight patients (47%) met the response criteria, 
demonstrating a reduction of ≥ 50% in HSSI 
score compared to baseline. However, a high 
drug discontinuation rate of 47% was also noted 
among patients, primarily due to treatment inef-
fectiveness and adverse events [67].

In a retrospective study involving 63 patients 
with moderate to severe HS, the efficacy of 
acitretin was evaluated. A significant reduc-
tion in the IHS4 score was observed at 12 and 
24  weeks. All patients transitioned from an 
IHS4 score of 7.28–5.17 at 12 weeks, but only 
35 patients reached an IHS4 value of 4.32 at 
24 weeks. However, in a gender-stratified analy-
sis, the reduction in IHS4 scores was not con-
sistent across the two groups. Specifically, male 
patients, who initially had a higher baseline 
IHS4 score, showed a significant decrease in 
their IHS4 scores over time. In contrast, female 

patients, who started with lower baseline IHS4 
scores, did not demonstrate significant improve-
ments over time. Factors such as a higher base-
line IHS4 score, a family history of HS, the 
presence of a follicular phenotype, and a his-
tory of follicular plugging conditions like acne 
conglobate emerged as potential indicators of 
treatment response. Acitretin has demonstrated 
a relatively low risk of severe side effects, with 
hypertriglyceridemia being the most frequent, 
although it typically did not result in treatment 
discontinuation [68].

Less favorable results emerged from a retro-
spective study involving 14 patients with HS, 
mainly with moderate to severe HS, who were 
poorly responsive to standard systemic treat-
ments. Acitretin was administered as mono-
therapy in six patients (43%) and as an adjuvant 
therapy to other systemic medications (inflixi-
mab, moxifloxacin, cyclosporine, trimethoprim 
and sulfamethoxazole, rifampin, clindamycin, 
clarithromycin, ciprofloxacin, cephalexin, pred-
nisone, spironolactone) in eight patients (57%). 
The results showed that acitretin monotherapy 
did not lead to clinical improvements among 
the patients. Conversely, in the group receiving 
acitretin as an adjuvant therapy, most (87.5%) 
experienced clinical improvements, with 50% 
achieving a good response and 37.5% showing 
a partial response. It is important to note that 
the patients in this study received a lower dose 
of acitretin (≤ 25 mg/day) for a shorter period 
compared to previous studies [69].

The use of acitretin as an adjunct therapy 
was also explored in a retrospective study that 
focused on patients with HS. These patients fol-
lowed a treatment regimen that combined mac-
rolides (azithromycin 500 mg daily for 3 days 
for 4 weeks) with acitretin (25–35 mg) during 
the acute phase. This was followed by subse-
quent monotherapy with acitretin for at least 
9 months. The results were promising, with 
most patients (14 out of 15) reporting a positive 
outcome, including a decrease in IHS4 scores, 
improved DLQI, and reduced pain VAS scores 
after 9 months of treatment. One patient expe-
rienced partial improvement [70].

The most effective strategy to minimize recur-
rences in chronic and extensive cases of the HS 
disease involves the excision of the affected 
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area, encompassing the surrounding apocrine 
glandular zone and extending 2 cm beyond the 
affected area. In accordance with this, Puri et al. 
conducted a study involving 30 patients divided 
into two groups. In Group I, a 12-week regimen 
of oral acitretin monotherapy was administered, 
while Group II underwent a combined therapy 
of oral acitretin and wide surgical excision. 
Notably, at the 6-month follow-up, the recur-
rence rate was significantly lower in Group II 
(20%) compared to Group I (40%), confirming 
acitretin as a good option for combined treat-
ment [71].

In the literature, two cases of successful acitre-
tin use in HS have been described. The first case 
involves an 11-month-old Chinese child with 
early-onset HS due to a PSENEN gene mutation. 
Initial treatments with topical and systemic anti-
biotics and topical retinoids were ineffective, but 
acitretin therapy led to significant improvement 
with minimal adverse effects [72]. In the second 
case, a patient affected by both HS and Darier’s 
disease successfully managed both dermatologic 
conditions with acitretin [73].

Acitretin therapy is known for increasing tri-
glyceride serum level. Furthermore, acitretin 
could affect glucose metabolism and insulin 
resistance depending on the dose and duration 
of therapy. It is important to monitor serum 
glucose and lipids before and during therapy of 
patients with comorbidities [74].

Alitretinoin

Alitretinoin (the 9-cis isomer of retinoic acid) is 
a derivative of vitamin A that has found appli-
cations both topically and systemically in the 
treatment of severe acne vulgaris, psoriasis, spe-
cific types of cancer such as Kaposi’s sarcoma, 
and chronic hand eczema that does not respond 
to traditional topical steroid therapies. The 
standard dosage of alitretinoin ranges from 10 
to 30 mg/day [75].

Alitretinoin acts as a pan-agonist at retinoid 
receptors, binding to all six known retinoid 
receptors, with a pronounced preference for 
RARs over retinoid x receptors (RXRs). Research 
has demonstrated its capacity to inhibit cellular 

proliferation and prompt apoptosis. Moreover, 
alitretinoin exerts anti-inflammatory effects 
by suppressing the generation of nitric oxide 
induced by cytokines or lipopolysaccharides, 
along with the inhibition of other proinflamma-
tory molecules like TNF-α, IL-1β, and IL-12p40 
[76].

In the literature, there is limited evidence 
regarding the use of alitretinoin in HS patients. 
Verdolini et al. conducted a study on 14 patients 
of childbearing age with HS that did not respond 
to previous conventional treatments. These 
patients were subsequently treated with ali-
tretinoin at a dose of 10 mg/day for 24 weeks. 
Surprisingly, a significant improvement was 
observed in both Sartorius scores and DLQI in 
78.5% of cases [77].

Alitretinoin is a teratogenic drug and shares a 
pharmacologic mechanism similar to acitretin. 
However, alitretinoin has a significantly shorter 
half-life, lasting only 4 weeks, compared to 
acitretin’s extended half-life, which can extend 
up to 3 years. This characteristic makes alitreti-
noin a considerably more appealing choice for 
women of childbearing age who wish to avoid 
unplanned pregnancies [78].

Ultimately, alitretinoin was successfully 
administered to a patient with keratitis-ichthyo-
sis-deafness (KID) syndrome, dissecting cellulitis 
of the scalp, and HS that had shown resistance 
to conventional treatments and to other oral 
retinoids, including both acitretin and isotreti-
noin. Remarkably, alitretinoin led to improve-
ments in both dissecting cellulitis of the scalp 
and HS [79].

Topical Retinoids

Topical retinoids consist of six distinct classes 
of compounds, each with unique properties and 
applications. These classes include tretinoin, 
adapalene, tazarotene, trifarotene, alitretinoin, 
and bexarotene. Over the past few decades, the 
use of topical retinoids has expanded to encom-
pass a wide range of dermatological conditions. 
Approved indications include acne vulgaris, pso-
riasis, photoaging, cutaneous T-cell lymphoma, 
and Kaposi’s sarcoma. In addition, these agents 
are used off-label in the management of other 
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conditions such as keratosis pilaris, actinic kera-
tosis, melasma, and solar lentigines [80].

As systemic retinoids, topical retinoids 
enhance the turnover of follicular epithelial 
cells, facilitating the elimination of mature 
comedones and suppressing the formation of 
microcomedones. Moreover, they regulate the 
activity of retinoid-responsive genes, includ-
ing those associated with cell proliferation and 
inflammation [81].

The use of topical retinoids during pregnancy 
is generally discouraged. Specifically, tretinoin 
and adapalene are categorized as class C, while 
tazarotene falls under class X. Nevertheless, a 
systematic meta-analysis involving 654 preg-
nant women in their first trimester who were 
exposed to topical retinoids showed no signifi-
cant increase in the risk of major congenital 
malformations, spontaneous abortions, still-
births, elective terminations, low birthweight, 
or prematurity in this group. Although this 
provides some reassurance, the study does not 
definitively support the use of topical retinoids 
during pregnancy because of statistical limita-
tions, emphasizing caution in their use during 
this period [82].

Research on topical retinoid exposure dur-
ing the second and third trimesters has not 
indicated a significant risk; however, caution is 
warranted when treating extensive body surface 
areas [83].

Data on the use of topical retinoids in HS are 
limited. In the literature, only one case report 
describes the successful use of topical retinoids 
in HS. The case involves a 12-year-old girl with 
HS who was treated with tretinoin cream. This 
topical treatment was administered in asso-
ciation with other topical therapies, including 
chlorhexidine wash and clindamycin solution, 
as well as systemic treatment with oral doxycy-
cline [84].

A second case report discusses the use of treti-
noin cream in a patient with dissecting cellulitis 
of the scalp. In this case, topical application of 
tretinoin cream was successful in controlling dis-
ease progression, preventing scarring alopecia, 
and preventing nodule formation [85].

Anecdotal cases about the use of adapalene 
in monotherapy (1 patient) and in combination 
with benzoyl peroxide (2 patients) can be found 
in the literature, but there is no information 
regarding its efficacy [46, 56] (Table 1).

DISCUSSION AND CONCLUSIONS

The management of HS represents a significant 
therapeutic challenge, and ongoing studies are 
currently underway to identify effective treat-
ments. One of the explored approaches involves 
the use of retinoids, particularly isotretinoin, 

Table 1   Mechanism of action and dosage of systemic retinoids

RARs retinoic acid receptors

Drug Mechanism of action Minimum dosage Maximum dosage Classification

Isotretinoin [86] Regulation of genes related to keratinocyte 
differentiation and programmed cell death 
reducing follicular occlusion. Decreasing of 
pro-inflammatory cytokines

0.5 mg/kg/die 1 mg/kg/die First generation

Acitretin Activation of RARs, inhibiting the inflamma-
tory response and exerting anti-proliferative 
effects

10 mg/die 75 mg/die Second gen-
eration

Alitretinoin Suppression of chemokine receptor expression 
and inhibition of inflammatory cell recruit-
ment. Inhibition of cellular proliferation 
binding to six retinoid receptors

10 mg/die 30 mg/die First generation
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acitretin, and alitretinoin. However, the scien-
tific and medical community is divided on the 
effectiveness of these treatments.

An interesting aspect is the difference between 
North American and European guidelines 
regarding the use of isotretinoin and acitretin. 
While North American guidelines recommend 
the use of isotretinoin only in specific situations, 
such as severe acne concurrent with severe HS, 
European guidelines suggest the use of acitretin 
in early and chronic stages of HS, while discour-
aging the use of isotretinoin due to disappoint-
ing results in the scientific literature [6, 12]. This 
underscores the need for further studies aimed 
to clarify the effectiveness of these treatments.

A recent study evaluated the pharmacologic 
survival of oral retinoids in patients with HS. 
This study revealed that, although isotreti-
noin and acitretin were associated with partial 
improvement of HS lesions, inefficacy remains 
the primary cause of treatment discontinua-
tion. Some patients, particularly those with the 
folliculitis scar phenotype, experienced a more 
prolonged drug survival duration with acitretin 
therapy compared with those with the typi-
cal phenotype. These results indicate that the 
effectiveness of retinoids can vary significantly 
among patients and may be influenced by spe-
cific clinical characteristics [51].

An important aspect to consider is that while 
acitretin appears to demonstrate favorable 
results in HS management, isotretinoin might 
contribute to exacerbating the disease because 
of its action in reducing sebaceous glands, 
which are already diminished in size and num-
ber in HS. This difference in the mechanisms of 
action of retinoids raises important questions 
about the applicability of these treatments. In 
fact, in similar disease, such as acne fulminans, 
where isotretinoin can cause a clinical flare, the 
off-label use of anti-TNF-α was recommended 
[87]. However, both isotretinoin and alitreti-
noin could represent valuable supportive 
treatment options in combination with other 
approaches for HS, such as antibiotics, TNF-α 
inhibitors, spironolactone, and extensive sur-
gical excision. As for alitretinoin, the body of 
evidence currently available is limited, with 
only one study assessing its efficacy in women 
of childbearing age. Consequently, further 

research is needed before considering alitreti-
noin a valid treatment option for HS, particu-
larly in this specific patient group. Currently, 
in the literature, there are no data related to 
retinoids not mentioned in this review. Fur-
thermore, there are no ongoing clinical stud-
ies on the use of retinoids other than those 
mentioned [88].

In conclusion, the choice of treatment for 
HS should be based on a comprehensive assess-
ment of the individual patient’s characteristics 
and the severity of the disease. Further clinical 
studies and research are required to establish 
clear guidelines on the use of retinoids in HS 
and determine which patients may derive the 
most benefit from these treatments. Addition-
ally, the long-term safety and efficacy of these 
treatments require more in-depth evaluations to 
ensure optimal care for HS patients.
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