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R.; Zouboulis, C.C. Comorbidities,

Clinical Presentation, Subtypes, and

Treatment of HS Patients in Lithuania.

J. Clin. Med. 2024, 13, 3900. https://

doi.org/10.3390/jcm13133900

Academic Editor: Ardigo Marco

Received: 5 June 2024

Revised: 26 June 2024

Accepted: 1 July 2024

Published: 3 July 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Clinical Medicine

Article

Comorbidities, Clinical Presentation, Subtypes, and Treatment of
HS Patients in Lithuania
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Abstract: Background: Hidradenitis suppurativa (HS) is a persistent, recurring skin inflammatory
condition linked to various comorbidities. Management involves antibiotics, hormone therapy,
immune-modulating drugs, surgery, and treatment of comorbidities. The objectives of the study
were to assess the comorbidities, clinical presentation subtypes, and applied treatment of patients
with HS. Methods: Patients with HS who visited the Centre of Dermatovenereology at Vilnius
University Hospital Santaros Klinikos in Lithuania underwent evaluation based on the guidelines
of the European Hidradenitis Suppurativa Foundation Registry questionnaire. Results: The study
included 49 patients, and 61.22% (n = 30) had comorbidities. A strong positive correlation was
found between a family history of inflammatory diseases (69.38% (n = 34)) and the severity of HS
according to Hurley stage (r = 0.71 p < 0.05). A statistically significant correlation (r = 0.944, p = 0.02)
was found between metabolic comorbidities and Hurley stage. Patients on biologic treatment had
a mean IHS4 of 7.38 at the beginning of treatment and 3.22 at follow-up (p < 0.05). For patients
not on biologics, the initial IHS4 score was 6.21 and 5.42 at follow-up (p > 0.05). Conclusions: A
family history of inflammatory diseases and metabolic comorbidities showed a strong correlation
with HS severity. Treatment with biologics showed significant improvement in HS scores compared
to systemic antibiotics.
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1. Introduction

Hidradenitis suppurativa (HS), also known as acne inversa, is a lifelong inflammatory
skin disease characterized by the presence of deep-seated nodules, abscesses, draining
tunnels, and fibrotic scars. These distressing lesions primarily manifest in areas where skin
folds meet and where apocrine glands are abundant. The most commonly affected regions
include the armpits, groin, perianal region, perineum, and inframammary area [1]. The
heterogeneous nature of HS has led to the identification of various stages and phenotypes
within the disease spectrum [2].

HS, being a chronic inflammatory disease, exemplifies the connection between skin-
related conditions and comorbid systemic diseases, as they share common inflammatory
pathways. Patients with HS tend to have a higher burden of comorbidities compared to
the general population, and HS itself is independently associated with several specific
comorbid conditions (such as polycystic ovary syndrome, diabetes mellitus, metabolic
syndrome, inflammatory bowel disease, psychiatric disorders, lymphoma, etc.) [3,4].
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The initial pedigree studies revealed that familial occurrence was reported by only 30
to 40% of individuals with HS, indicating a limited influence of genetics as a risk factor
in the development of the disease [5]. Nonetheless, recent twin studies have shown a
significant heritability rate in HS, ranging from 77% to 80%, suggesting that genetic factors
may have a more substantial impact on the condition than previously believed [6,7]. With
the growing recognition of the role of genetics, it is crucial to conduct large-scale studies to
gain a better understanding of the genetic architecture underlying HS.

The management of HS depends on the severity of the condition and may involve a
combination of topical and systemic antibiotics, hormone therapy, immune-modulating
medications, and surgical interventions [1]. Surgically addressing locally recurring lesions
is a suitable approach, while medical treatment, either as a standalone therapy or in
conjunction with surgery, is more appropriate for widespread lesions [8].

The aim of this study was to assess the comorbidities of patients with HS and differ-
ences in clinical presentation, subtypes, and treatment.

2. Materials and Methods

Patients with HS who visited the Centre of Dermatovenereology at Vilnius University
Hospital Santaros Klinikos in Lithuania between March 2021 and June 2023 underwent
evaluation based on the guidelines of the European Hidradenitis Suppurativa Foundation
(EHSF) Registry questionnaire at different points in their disease and treatment progres-
sion. Comorbidities, family history of inflammatory diseases, lesion location, and clinical
subtypes of HS using the Canoui-Pouitrine et al. [9] criteria were determined. Information
about the previous and current treatment was documented. The assessment was conducted
on changes in the dermatology life quality index (DLQI) and International Hidradenitis
Suppurativa Severity Score System (IHS4) before and after treatment. Data were analyzed
using MS Excel 2021 and IBM SPSS 26.0. The normal distribution of data was examined
with the Shapiro–Wilk test, and the groups’ homogeneity was assessed using the chi-square
test. Statistical significance was acknowledged when the value fell below the threshold of
0.05 (p < 0.05).

This research received approval from the Vilnius Regional Biomedical Research Ethics
Committee (ethical approval number 2021/2-1310-793). All participants provided written
informed consent prior to their involvement in the study.

3. Results
3.1. Demographics and Comorbidities

The study included 49 patients, and 57.14% (N = 28) of them were male. The average
age of the subjects was 39.91 ± 13.665 years, average BMI was 28.44 ± 6.142, 30.61% (N = 15)
were overweight, and 36.73% (N = 18) were obese; there was no statistical correlation
between gender and BMI variables (Table 1).

It was found that 34.69% (N = 17) of subjects had severe acne, and in 64.70% (N = 11)
of them, it was still ongoing; however, no correlation between acne and Hurley stage
(r = 0.088) or severity of HS (r = 0.091) was found. We found that 61.22% (N = 30) of
patients had comorbidities such as psoriasis, inflammatory bowel disease, joint, metabolic
disease, dyslipidemia, and hypertension (Table 1).

Only 18.36% (N = 9) had a family history of HS; however, a moderate positive correla-
tion was found between a family history of inflammatory diseases (69.38% (N = 34)), which
include acne, psoriasis, inflammatory bowel disease, and joint disease, and the severity of
HS according to Hurley stage (r = 0.71, p < 0.05). We found that 30.6% (N = 15) of patients
had comorbidities related to cardiovascular disease, and 60% (N = 9) of them had a positive
family history of inflammatory diseases. Comparing the severity of HS, a strong statistically
significant correlation (r = 0.944, p = 0.02) was found between metabolic comorbidities and
Hurley stage, and 55.0% (N = 10) of them were Hurley stage III (Figure 1).
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Table 1. HS patient demographic data and comorbidities.

Variables Patients (n = 49) p-Value

Age, years

Mean ± SD 39.91 ± 13.665
0.565

Median (range) 39.24 (18.73)

Sex

Female, n, (%) 21 (42.85%)
0.378

Male, n, (%) 28 (57.14%)

Average BMI kg/m2 28.44 ±6.142

Ethnic origin:

Caucasians 49 (100%)

Smoking status:

Smoker 18 (36.73%)
Previous smoker 11 (22.44%)
Non-smoker 20 (40.81%)

Metabolic comorbidities:

Hypertension 10 (29.4%)
Dyslipidaemia 6 (12.24%)
Diabetes 3 (6.12%)
Metabolic disease 1 (2.04%)

Inflammatory diseases:

Acne 17 (34.69%)
Pilonidal cyst 10 (29.4%)
Psoriasis 4 (8.16%)
Inflammatory bowel disease 3 (6.12%)

Other comorbidities:

Depression 8 (16.32%)
Joint pain 6 (12.24%)

Hurley stages:

I 25 (51.02%)
II 12 (24.48%)
III 12 (24.48%)
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3.2. Clinical Presentation

We found that 75.51% (N = 37) had lesions in the axillary region, 59.18% (N = 29) in
the groin area, 28.57% (N = 14) in the pubic, and 26.53% (N = 13) in other areas (Table 2).
There were no significant differences between males and females. In 88% (N = 16) of obese
subjects, the groin area was affected.

Table 2. Distribution of HS lesions.

Location of Lesions All Patients (N = 49) Males (N = 28) Females (N = 21) p-Value

Axillary 37 (75.51%) 20 (71.42%) 17 (80.95%) 0.295

Groin 29 (59.18%) 18 (64.28%) 11 (52.38%) 0.042

Pubic 14 (28.57%) 8 (28.57%) 6 (28.57%) 0.395

Other areas 13 (26.53%) 7 (25.00%) 6 (28.57%) 0.467

HS lesion types

Axillary region:

Abscesses 7 (18.91%) 4 (20%) 3 (17.64%) 0.271

Nodules 21 (56.75%) 9 (45%) 12 (70.58%) 0.249

Fistulas 9 (24.32%) 5 (25%) 4 (23.52%) 0.543

Groin region:

Abscesses 7 (24.13%) 5 (27.77%) 3 (27.27%) 0.042

Nodules 15 (51.72%) 9 (50%) 7 (63.63%) 0.284

Fistulas 7 (24.13%) 4(22.22%) 1 (9.09%) 0.031

Pubic region:

Abscesses 4 (28.57%) 2 (25%) 1 (16.66%) 0.038

Nodules 8 (57.14%) 4 (50%) 4 (66.66%) 0.782

Fistulas 2 (14.28%) 2 (25%) 1 (16.66%) 0.081

Other regions (face, chin, abdomen, breasts):

Abscesses 6 (46.15%) 4 (57.14%) 2 (33.33%) 0.246

Nodules 5 (38.46%) 3 (42.85%) 3 (50%) 0.291

Fistulas 2 (15.38%) 0 (0%) 1 (16.66%) 0.823

3.3. Clinical Subtypes of HS

The HS phenotype of all patients was determined using the Canoui-Pouitrine et al.
criteria [9]. We found that 40.81% (N = 20) had an axillary mammary phenotype, 34.69%
(N = 17) follicular, and 24.48% (N = 12) gluteal phenotype. A follicular phenotype had
a higher percentage of non-smokers compared to the axillary mammary phenotype and
more Hurley III subjects than the gluteal and axillary mammary phenotypes (Table 3).

Table 3. Clinical subtypes of HS and distribution between variables.

Axillary Mammary
Phenotype
(N = 20)

Follicular Phenotype
(N = 17)

Gluteal Phenotype
(N = 12) p-Value

Gender

Female 9 (45%) 7 (41.17%) 5 (41.66%) 0.651
Male 11 (55%) 10 (58.82%) 7 (58.33%) 0.743

Smoking status

Smoker 12 (60%) 7 (41.17%) 5 (41.66%) <0.001Non-smoker 8 (40%) 10 (58.82%) 7 (58.33%)

Hurley Stage

I 13 (65%) 6 (35.29%) 6 (50%) 0.231
II 5 (25%) 3 (17.64%) 4 (33.33%) 0.482
III 2 (10%) 8 (47.05%) 2 (16.66%) <0.001
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3.4. Treatment

Before the assessment, patients used a variety of medications for HS, which are
presented in Table 4.

Table 4. Previous treatments for HS patients.

Medication/Treatment Patients (n = 49) Efficacy (N, %)

Topical treatment

Antiseptics 29 (59.18%) Partial (N = 28, 96.55%)
None (N = 1, 3.44%)

Antibiotics 46 (92.03%)
Partial (N = 44, 95.65%)
None (N = 1, 2.17%)
Complete (N = 1, 2.17%)

Intralesional corticosteroids 10 (20.40%)
Partial (N = 7, 70%)
None (N = 2, 20%)
Complete (N = 1, 10%)

Systemic treatment

NSAIDs 5 (10.20%) Partial (N = 4, 80%)
None (N = 1, 20%)

Doxycycline 31 (63.26%)
Partial (N = 24, 77.41%)
None (N = 4, 12.90%)
Complete (N = 3, 9.6%)

Rifampicin + Clindamycin 17 (34.69%) Partial (N = 15, 88.23%)
Complete (N = 2, 11.76%)

Clindamycin 10 (20.40%) Partial (N = 9, 90%))
Complete (N = 1, 10%))

Penicillin + Clavulanic acid 5 (10.20%)
Partial (N = 1, 20%)
None (N = 3, 60%)
Complete (N = 1, 20%)

Retinoids 7 (14.28%)
Partial (N = 5, 71.42%)
None (N = 1, 14.28%)
Complete (N = 1, 14.28%)

Adalimumab 14 (28.57%) Partial (N = 12, 85.71%)
Complete (N = 2, 14.28%)

Interventions

Previous incisions and drainage 24 (48.97%)
Partial (N = 12, 50%)
None (N = 2, 8.33%)
Complete (N = 10, 41.66%)

After the initial assessment, the following medications were usually prescribed, which
are presented in Table 5.

We found out that 32.65% (N = 16) were on biological therapy, 65.30% (N = 32) were
on long-term systemic antibiotics, 14.89% (N = 7) on both biologics and systemic antibiotics,
and 44.68% (N = 21) were treated only with topicals. Patients on biologics initially had a
mean DLQI of 7.4, systemic antibiotics of 10.5, and others of 7. Data from the follow-up
were included after 6 months of the initial assessment and medication prescription. Patients
on biologic treatment had a mean IHS4 of 7.38 at the beginning of treatment and 3.22 at
follow-up (p < 0.05). Meanwhile, for patients not on biologics, the initial IHS4 score was
6.21 and 5.42 at follow-up (p > 0.05) (Figure 2). We found that 29.78% (n = 14) had recurrent
inflammatory lesions in the last 4 weeks, with no differences between patients on biologics
or systemic antibiotics.
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Table 5. Most commonly prescribed treatments for HS patients.

Medication/Treatment Patients (n = 49)

Topical treatment

Antiseptics 49 (100%)

Clindamycin 44 (89.79%)

Intralesional corticosteroids 1 (2.04%)

Systemic treatment

Rifampicin + Clindamycin 8 (16.32%)

Doxycycline 17 (34.69%)

Clindamycin 7 (14.28%)

Retinoids 3 (6.12%)

Biologics

Adalimumab 11 (22.44%)

Secukinumab 5 (10.20%)

Interventions

Incisions and drainage 3 (6.12%)

J. Clin. Med. 2024, 13, x FOR PEER REVIEW 7 of 14 
 

 

 

Figure 2. Systemic HS treatment impact on the DLQI and IHS4 scores. 

4. Discussion 

4.1. Comorbidities 

Patients with HS experience an exceptionally elevated burden of comorbidities [9,10]. 

Dyslipidemia, hypertension, obesity, thyroid disorders, psychiatric disorders, 

arthropathies, and polycystic ovarian syndrome have each shown independent 

associations with HS [9]. Although the precise relationship between HS and its 

comorbidities is not fully understood, numerous related conditions are characterized by 

inflammation as well [11]. Regardless of age, gender, socioeconomic status, smoking, and 

medication use, patients with HS experience a notable rise in major adverse 

cardiovascular events, such as ischemic stroke, myocardial infarction, and cardiovascular-

related death, as well as overall mortality. Elevated levels of C-reactive protein and tumor 

necrosis factor-α, which have been linked to atherosclerosis, are also heightened in HS 

[12]. The connection between chronic inflammation and HS is observed in association with 

metabolic syndrome, a condition that comprises diabetes mellitus, dyslipidemia, 

hypertension, and obesity [13,14,15,16]. For both hospitalized and nonhospitalized 

individuals with HS, the odds ratios for being diagnosed with metabolic syndrome, as 

compared to healthy patients, are 3.89 and 2.08, respectively [16]. In our study, a similar 

tendency was observed: 30.6% of the patients had comorbidities associated with 

cardiovascular disease, and among them, 60% had a positive family history of 

inflammatory diseases. 

An association also exists between HS and psoriasis. An examination involving 

68,836 psoriasis patients revealed a higher prevalence of HS in comparison to sex-, age-, 

and ethnicity-matched control subjects (0.3% versus 0.2%). Psoriasis patients who have 

concurrent HS tend to be younger and exhibit a greater prevalence of obesity and smoking 

[17]. 

Moreover, HS has been linked to various other conditions characterized by a 

proinflammatory state. Inflammatory bowel disease (IBD), notably Crohn’s disease (CD), 

exhibits potential epidemiological and pathogenic correlations with HS [18,19]. The 

analysis of four studies indicated that the prevalence of HS among patients with IBD and 

CD was found to be 12.8% and 17.3%, respectively. Moreover, HS populations exhibit a 

higher prevalence of inflammatory arthritis compared to the general population [10,20]. 

In a prospective study involving 640 patients, 3.7% exhibited concurrent spondylarthritis 

as a comorbidity, with HS preceding articular symptoms in over 90% of those individuals 

[20]. Consistent with the findings in the literature, our study showed that comorbidities 

such as psoriasis, inflammatory bowel disease, joint disorders, metabolic disorders, 

Figure 2. Systemic HS treatment impact on the DLQI and IHS4 scores.

4. Discussion
4.1. Comorbidities

Patients with HS experience an exceptionally elevated burden of comorbidities [9,10].
Dyslipidemia, hypertension, obesity, thyroid disorders, psychiatric disorders, arthropathies,
and polycystic ovarian syndrome have each shown independent associations with HS [9].
Although the precise relationship between HS and its comorbidities is not fully understood,
numerous related conditions are characterized by inflammation as well [11]. Regardless
of age, gender, socioeconomic status, smoking, and medication use, patients with HS
experience a notable rise in major adverse cardiovascular events, such as ischemic stroke,
myocardial infarction, and cardiovascular-related death, as well as overall mortality. Ele-
vated levels of C-reactive protein and tumor necrosis factor-α, which have been linked to
atherosclerosis, are also heightened in HS [12]. The connection between chronic inflamma-
tion and HS is observed in association with metabolic syndrome, a condition that comprises
diabetes mellitus, dyslipidemia, hypertension, and obesity [13–16]. For both hospital-
ized and nonhospitalized individuals with HS, the odds ratios for being diagnosed with
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metabolic syndrome, as compared to healthy patients, are 3.89 and 2.08, respectively [16].
In our study, a similar tendency was observed: 30.6% of the patients had comorbidities
associated with cardiovascular disease, and among them, 60% had a positive family history
of inflammatory diseases.

An association also exists between HS and psoriasis. An examination involving
68,836 psoriasis patients revealed a higher prevalence of HS in comparison to sex-, age-,
and ethnicity-matched control subjects (0.3% versus 0.2%). Psoriasis patients who have
concurrent HS tend to be younger and exhibit a greater prevalence of obesity and smok-
ing [17].

Moreover, HS has been linked to various other conditions characterized by a proinflam-
matory state. Inflammatory bowel disease (IBD), notably Crohn’s disease (CD), exhibits
potential epidemiological and pathogenic correlations with HS [18,19]. The analysis of
four studies indicated that the prevalence of HS among patients with IBD and CD was
found to be 12.8% and 17.3%, respectively. Moreover, HS populations exhibit a higher
prevalence of inflammatory arthritis compared to the general population [10,20]. In a
prospective study involving 640 patients, 3.7% exhibited concurrent spondylarthritis as a
comorbidity, with HS preceding articular symptoms in over 90% of those individuals [20].
Consistent with the findings in the literature, our study showed that comorbidities such as
psoriasis, inflammatory bowel disease, joint disorders, metabolic disorders, dyslipidemia,
and hypertension were present in 61.22% of the patients. When assessing the severity of
HS, a statistically significant correlation was identified between metabolic comorbidities
and the Hurley stage, with 55.0% of those comorbid cases classified as Hurley stage III. This
tendency was also outlined in the study by Kimball et al., which asserted that the higher the
severity of the disease, the greater the burden of comorbidities, particularly those such as a
sebaceous cyst, pilonidal cyst, kidney disease, hypertension, diabetes, deficiency anemia,
and congestive heart failure [21].

Certain dermatological conditions display a shared cutaneous pathology with HS.
Follicular occlusion, hyperplasia of the pilosebaceous apparatus, and bacterial invasion are
contributing factors in acne conglobate, dissecting cellulitis, as well as HS. Collectively, these
conditions form the follicular occlusion triad [22]. Inclusion of the pilonidal cyst completes
the follicular occlusion tetrad [23]. Acne and HS can also be elements of autoinflammatory
syndromes. The presence of acne, pyoderma gangrenosum, and hidradenitis suppurativa
(PASH) together defines an established syndrome. In cases where a patient has PASH along
with the inclusion of pyogenic arthritis, the condition is labeled as PAPASH [24]. Ultimately,
persistent HS has the potential to progress into squamous cell carcinoma. Approximately
4.6% of HS cases are linked to the presence of squamous cell carcinoma [25]. A link to
dermatological conditions has been observed in our study as well. Severe acne was evident
in 34.69% of the participants, and among them, it remains ongoing in 64.70% of cases.
These numbers in the general HS population could be even higher, considering that the
prevalence of acne is higher among females than males (similar to the higher prevalence
of HS in the Western population), yet our study had a higher proportion of males than
females [26,27].

4.2. Clinical Presentation and Subtypes of HS

According to the adapted Dessau definition, three diagnostic criteria need to be
fulfilled: the existence of characteristic lesions, occurrence in typical areas, and chronicity [8].
Characteristic lesions encompass deeply situated, painful nodules, suppurative sinus tracts
or channels, abscesses, and connected scars, as well as double- and multi-ended comedones,
often referred to as “tombstone comedones” [28]. Abscesses and subcutaneous nodules
have the potential to rupture, leading to bleeding and the release of a purulent discharge.
This ongoing progression ultimately culminates in dermal contraction and fibrosis of the
affected skin. The axillary, infra-, and inframammary; inguinal; perineal; and gluteal regions
are frequently impacted anatomical areas [29]. Less commonly mentioned sites include the
lower abdomen, suprapubic area, retroauricular region, eyelids, nape, and scalp [30–32].
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A defining characteristic of HS is its chronic nature, marked by two recurrences within
a 6-month period. These three criteria by themselves generally exhibit a high level of
diagnostic sensitivity and specificity [33]. Our research showed that, in terms of lesion
distribution, 75.51% were situated in the axillary region, 59.18% in the groin area, 28.57% in
the pubic area, and 26.53% in other areas. No significant gender-based differences were
observed. Among the obese participants, 88% exhibited involvement in the groin area.

The majority of patients present with more than one lesion during the time of di-
agnosis [34]. These lesions typically bring about sensations of discomfort, itching, and
pain [35,36]. A significant number of patients undergo prodromal pain symptoms [37].
Various factors such as heat, sweating, physical exertion, shaving, and friction intensify
symptoms [16,38]. The standard pattern involves acute flare-ups followed by phases of
dormancy [37].

Various phenotypes of HS exist. The research conducted by Canoui-Poitrine et al.
identified the presence of three distinct phenotypes: “axillary mammary”, “follicular”,
and “gluteal”, with the majority (48%) having the “axillary mammary” phenotype [39]. In
our research, 40.81% of participants displayed the “axillary mammary” phenotype, which
exhibited a high prevalence of armpit and breast involvement, as well as hypertrophic scars.
The remaining two phenotypes, labeled as “follicular” and “gluteal”, represent atypical
variations of the condition [39,40]. In our study, the “follicular” phenotype, characterized
by the presence of follicular lesions, including epidermal cysts, pilonidal sinus, and come-
dones, along with severe acne, was found in 34.69% of cases. The “follicular” phenotype
showed a greater proportion of non-smokers in comparison to the “axillary mammary”
phenotype, while in Canoui-Poitrine et al.’s study, the “follicular” phenotype was identified
in 26% of patients, with a higher proportion of male participants and individuals who were
current or former smokers [39]. In our investigation, this phenotype also had a higher
number of Hurley III subjects than the “gluteal” and “axillary mammary” phenotypes. The
Canoui-Poitrine et al. study also confirmed that patients with the “follicular” phenotype
experienced more severe symptoms, earlier onset of the condition, and a longer duration
of illness compared to the typical “axillary mammary” phenotype [39]. In our research,
24.48% of patients showcased the gluteal phenotype, which is marked by engagement with
the gluteal region, the presence of follicular papules, and the development of folliculitis.
According to Canoui-Poitrine et al., this phenotype had a higher proportion of smokers, a
lower average BMI, and, surprisingly, less severe symptoms, despite a longer duration of
HS compared to the “axillary mammary” phenotype [39].

4.3. Treatment

For individuals in Hurley stages I/II who have mild and localized HS marked by a
small number of lesions, the use of topical clindamycin 1% is recommended when there
are no deep-seated inflammatory lesions present [41]. The majority of our subjects were
prescribed topical clindamycin with benzoyl peroxide but with limited efficacy. The use of
intralesional steroids can be beneficial for managing acute inflammatory nodules in con-
junction with other therapies across all stages of Hurley classification [42], and more than
20% of our subjects were previously treated with intralesional triamcinolone at 10 mg/mL,
which helps to promptly reduce inflammation in HS lesions. For patients classified under
Hurley stages I/II with multiple lesions and frequent worsening of symptoms, systemic
tetracyclines can be used for 10–12 weeks [43,44]. For patients in Hurley stages II/III who
have multiple ongoing lesions, the recommended treatment involves systemic clindamycin
with rifampicin 300 mg twice daily for 10 weeks [43–46]. In our research, 65.30% of par-
ticipants were undergoing long-term systemic antibiotic treatment with doxycycline or
clindamycin/rifampicin. Patients on systemic antibiotics showed a mean baseline DLQI
of 10.5, decreasing to 9.2 at follow-up, with initial and follow-up IHS4 scores of 6.21 and
5.42, respectively. In cases of moderate-to-severe HS where conventional treatments have
proven ineffective, adalimumab should be regarded as the first choice among biologic
agents [47–49]. The use of adalimumab for HS was evaluated in the PIONEER I and II
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trials. The clinical response rates at week 12 were notably greater in the groups receiving
weekly adalimumab compared to the placebo. Specifically, in PIONEER I, it was 41.8%
versus 26.0%, and in PIONEER II, it was 58.9% versus 27.6% [49]. In our study, 22.44% of
the patients were treated with adalimumab. The patients on biologics had a mean DLQI
of 7.4 at baseline and 5.1 at follow-up. Regarding the initial IHS4 score, the patients on
biologic treatment had a mean score of 7.38, which decreased to 3.22 at follow-up. However,
29.78% of participants experienced lesion recurrence in the last 4 weeks, with no significant
differences observed between those on biologics and those on systemic antibiotics.

Infliximab has demonstrated its effectiveness and could be taken into consideration
as a secondary biologic option for individuals with moderate-to-severe HS; however, it
still does not have an official indication for HS [50], and its efficacy is usually of limited
duration due to the neutralizing antibody formation [51,52].

Translational research has revealed that IL-17A plays a pivotal role in HS [53]. Initially,
case reports and open-label studies published after 2018 demonstrated clinical enhance-
ments in patients treated with secukinumab. Two identical (SUNSHINE and SUNRISE),
multicenter, randomized, placebo-controlled, double-blinded phase 3 trials were performed.
In both trials, secukinumab demonstrated a clinical response rate of 42–46%, with better effi-
cacy observed with biweekly administration, compared to 31–34% in the placebo group [54].
In our study, five patients were administered secukinumab treatment, but the investigation
into its efficacy was not pursued due to the limited number of subjects.

4.4. Future Treatment Developments

IL-36 has been associated with the development of inflammatory bowel disease,
psoriasis, acne, and HS. In these conditions, IL-36 has been linked with inflammation, the
attraction of neutrophils, and the thickening of the epidermis. Spesolimab is presently
employed to target IL-36. The approach of using spesolimab to target IL-36 for treating
HS is well suited to the pathogenic framework of the disease. At present, the supporting
evidence is primarily derived from individual cases and case series, but there are several
studies underway to further investigate its potential efficacy [55].

The involvement of the Janus kinase (JAK)/signal transducer and activator of tran-
scription signaling (STAT) has been linked to the pathophysiological processes of HS. Based
on observations from skin biopsies and blood samples of individuals with moderate-to-
severe HS, an 8-week treatment with the JAK1 inhibitor, povorcitinib, was associated
with the reversal of a previously identified HS transcriptomic pattern. Additionally, there
were dose-dependent alterations in several circulating proteins that may play a role in the
development of the disease. These observed changes in biomarkers largely align with the
mechanism of action of povorcitinib, which primarily affects the pathways controlled by
JAK/STAT signaling. Furthermore, some biomarker changes appear to mirror the clinical
effectiveness of the treatment, underscoring the potential for JAK1 inhibition to influence
the fundamental disease processes in HS [56].

4.5. Surgery

A range of surgical interventions are at one’s disposal, and there is not a single optimal
treatment, necessitating a personalized strategy for every patient [57].

Incision and drainage should not be seen as a standalone treatment option, as recur-
rence is nearly certain [58–61]. Surgical interventions, including limited excision, deroofing,
and Skin-Tissue-sparing Excision with Electrosurgical Peeling (STEEP), can be employed
for isolated lesions. In Hurley stage III, a comprehensive excision of the entire affected
region, involving the removal of both inflamed and non-inflamed sinuses, nodules, and
scar tissue, may be conducted as a preventative measure against recurrence [62–64]. The
use of biologic therapy before and after surgery could result in a decreased likelihood of
recurrence and a longer period free from the disease [65,66].
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5. Conclusions

This study identified a positive correlation between a family history of inflammatory
diseases and the severity of HS according to the Hurley stage. Metabolic comorbidities
showed a strong correlation with HS severity, particularly in Hurley stage III cases. Most
patients displayed lesions in the axillary region, but a substantial proportion also exhibited
them in the groin area, with no notable gender differences. Patients on biologics showed
a significant improvement in IHS4 scores. There were no significant differences in the
recurrence of inflammatory lesions between patients on biologics or antibiotics.
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A.Š. and T.P.V.; data curation, T.R.; manuscript editing and revision, T.R., R.G. and C.C.Z. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Vilnius Regional Biomedical Research Ethics Committee (ethical
approval number 2021/2-1310-793, approval date: 23 February 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Seivright, J.; Collier, E.; Grogan, T.; Shih, T.; Hogeling, M.; Shi, V.Y.; Hsiao, J.L. Pediatric hidradenitis suppurativa: Epidemiology,

disease presentation, and treatments. J. Dermatol. Treat. 2022, 33, 2391–2393. [CrossRef] [PubMed]
2. Kirby, J.S. Unraveling the Heterogeneity of Hidradenitis Suppurativa with Phenotype Schema. J. Investig. Dermatol. 2021, 141,

1136–1138. [CrossRef] [PubMed]
3. Sayed, C.J.; Hsiao, J.L.; Okun, M.M. Clinical Epidemiology and Management of Hidradenitis Suppurativa. Obs. Gynecol. 2021,

137, 731–746. [CrossRef] [PubMed]
4. Garg, A.; Neuren, E.; Strunk, A. Hidradenitis Suppurativa Is Associated with Polycystic Ovary Syndrome: A Population-Based

Analysis in the United States. J. Investig. Dermatol. 2018, 138, 1288–1292. [CrossRef] [PubMed]
5. Jemec, G.B.E.; Del Marmol, V.; Bettoli, V.; Augustin, M.; Prens, E.P.; Zouboulis, C.C. Registries, multicentre and genome-wide

association studies in hidradenitis suppurativa. Exp. Dermatol. 2022, 31 (Suppl. S1), 22–28. [CrossRef] [PubMed]
6. Kjaersgaard Andersen, R.; Clemmensen, S.B.; Larsen, L.A.; Hjelmborg, J.V.B.; Ødum, N.; Jemec, G.B.E.; Christensen, K. Evidence

of gene-gene interaction in hidradenitis suppurativa: A nationwide registry study of Danish twins. Br. J. Dermatol. 2022, 186,
78–85. [CrossRef]

7. van Straalen, K.R.; Prens, E.P.; Willemsen, G.; Boomsma, D.I.; van der Zee, H.H. Contribution of Genetics to the Susceptibility to
Hidradenitis Suppurativa in a Large, Cross-sectional Dutch Twin Cohort. JAMA Dermatol. 2020, 156, 1359–1362. [CrossRef]

8. Zouboulis, C.C.; Desai, N.; Emtestam, L.; Hunger, R.E.; Ioannides, D.; Juhász, I.; Lapins, J.; Matusiak, L.; Prens, E.P.; Revuz, J.;
et al. European S1 guideline for the treatment of hidradenitis suppurativa/acne inversa. J. Eur. Acad. Dermatol. Venereol. 2015, 29,
619–644. [CrossRef] [PubMed]

9. Canoui-Poitrine, F.; Le Thuaut, A.; Revuz, J.E.; Viallette, C.; Gabison, G.; Poli, F.; Pouget, F.; Wolkenstein, P.; Bastuji-Garin, S.
Identification of three hidradenitis suppurativa phenotypes: Latent class analysis of a cross-sectional study. J. Investig. Dermatol.
2013, 133, 1506–1511. [CrossRef]

10. Shlyankevich, J.; Chen, A.J.; Kim, G.E.; Kimball, A.B. Hidradenitis suppurativa is a systemic disease with substantial comorbidity
burden: A chart-verified case-control analysis. J. Am. Acad. Dermatol. 2014, 71, 1144–1150. [CrossRef]

11. Dauden, E.; Lazaro, P.; Aguilar, M.D.; Blasco, A.J.; Suarez, C.; Marin, I.; Queiro, R.; Bassas-Vila, J.; Martorell, A.; García-Campayo,
J. Recommendations for the management of comorbidity in hidradenitis suppurativa. J. Eur. Acad. Dermatol. Venereol. 2018, 32,
129–144. [CrossRef] [PubMed]

12. Menter, A. Recognizing and managing comorbidities and complications in hidradenitis suppurativa. Semin. Cutan. Med. Surg.
2014, 33 (Suppl. S3), S54–S56. [CrossRef] [PubMed]

13. Egeberg, A.; Gislason Gunnar, H.; Hansen, P.R. Risk of Major Adverse Cardiovascular Events and All-Cause Mortality in Patients
with Hidradenitis Suppurativa. JAMA Dermatol. 2016, 152, 429–434. [CrossRef] [PubMed]

https://doi.org/10.1080/09546634.2021.1937484
https://www.ncbi.nlm.nih.gov/pubmed/34057384
https://doi.org/10.1016/j.jid.2020.10.014
https://www.ncbi.nlm.nih.gov/pubmed/33888215
https://doi.org/10.1097/AOG.0000000000004321
https://www.ncbi.nlm.nih.gov/pubmed/33706337
https://doi.org/10.1016/j.jid.2018.01.009
https://www.ncbi.nlm.nih.gov/pubmed/29378201
https://doi.org/10.1111/exd.14610
https://www.ncbi.nlm.nih.gov/pubmed/35582836
https://doi.org/10.1111/bjd.20654
https://doi.org/10.1001/jamadermatol.2020.3630
https://doi.org/10.1111/jdv.12966
https://www.ncbi.nlm.nih.gov/pubmed/25640693
https://doi.org/10.1038/jid.2012.472
https://doi.org/10.1016/j.jaad.2014.09.012
https://doi.org/10.1111/jdv.14517
https://www.ncbi.nlm.nih.gov/pubmed/28796920
https://doi.org/10.12788/j.sder.0093
https://www.ncbi.nlm.nih.gov/pubmed/25188459
https://doi.org/10.1001/jamadermatol.2015.6264
https://www.ncbi.nlm.nih.gov/pubmed/26885728


J. Clin. Med. 2024, 13, 3900 11 of 13

14. Lim, Z.V.; Oon, H.H. Management of Hidradenitis Suppurativa in Patients with Metabolic Comorbidities. Ann. Dermatol. 2016,
28, 147–151. [CrossRef] [PubMed]

15. Ergun, T. Hidradenitis suppurativa and the metabolic syndrome. Clin. Dermatol. 2018, 36, 41–47. [CrossRef] [PubMed]
16. Shalom, G. Hidradenitis suppurativa: Epidemiology, clinical features, associated comorbidities and treatment. G. Ital. Dermatol.

Venereol. 2017, 152, 46–57. [CrossRef]
17. Miller, I.M.; Ellervik, C.; Vinding, G.R.; Zarchi, K.; Ibler, K.S.; Knudsen, K.M.; Jemec, G.B.E. Association of Metabolic Syndrome

and Hidradenitis Suppurativa. JAMA Dermatol. 2014, 150, 1273–1280. [CrossRef] [PubMed]
18. Kridin, K.; Shani, M.; Schonmann, Y.; Fisher, S.; Shalom, G.; Comaneshter, D.; Batat, E.; Cohen, A.D. Psoriasis and hidradenitis

suppurativa: A large-scale population-based study. J. Am. Acad. Dermatol. 2023, 88, e231–e236. [CrossRef] [PubMed]
19. Principi, M.; Cassano, N.; Contaldo, A.; Iannone, A.; Losurdo, G.; Barone, M.; Mastrolonardo, M.; Vena, G.A.; Ierardi, E.; Di Leo,

A. Hydradenitis suppurativa and inflammatory bowel disease: An unusual, but existing association. World J. Gastroenterol. 2016,
22, 4802–4811. [CrossRef] [PubMed]

20. Ramos-Rodriguez, A.J.; Timerman, D.; Khan, A.; Bonomo, L.; Hunjan, M.K.; Lemor, A. The in-hospital burden of hidradenitis
suppurativa in patients with inflammatory bowel disease: A decade nationwide analysis from 2004 to 2014. Int. J. Dermatol. 2018,
57, 547–552. [CrossRef]

21. Richette, P.; Molto, A.; Viguier, M.; Dawidowicz, K.; Hayem, G.; Nassif, A.; Wendling, D.; Aubin, F.; Lioté, F.; Bachelez,
H. Hidradenitis Suppurativa Associated with Spondyloarthritis—Results from a Multicenter National Prospective Study. J.
Rheumatol. 2014, 41, 490–494. [CrossRef] [PubMed]

22. Kimball, A.B.; Sundaram, M.; Gauthier, G.; Guérin, A.; Pivneva, I.; Singh, R.; Ganguli, A. The Comorbidity Burden of Hidradenitis
Suppurativa in the United States: A Claims Data Analysis. Dermatol. Ther. 2018, 8, 557–569. [CrossRef] [PubMed]

23. Miller, I.M.; McAndrew, R.J.; Hamzavi, I. Prevalence, Risk Factors, and Comorbidities of Hidradenitis Suppurativa. Dermatol.
Clin. 2016, 34, 7–16. [CrossRef] [PubMed]

24. Vasanth, V.; Chandrashekar, B.S. Follicular occlusion tetrad. Indian. Dermatol. Online J. 2014, 5, 491–493. [CrossRef]
25. Vinkel, C.; Thomsen, S.F. Autoinflammatory syndromes associated with hidradenitis suppurativa and/or acne. Int. J. Dermatol.

2017, 56, 811–818. [CrossRef] [PubMed]
26. Chapman, S.; Delgadillo, D., III; Barber, C.; Khachemoune, A. Cutaneous squamous cell carcinoma complicating hidradenitis

suppurativa: A review of the prevalence, pathogenesis, and treatment of this dreaded complication. Acta Dermatovenerol. Alp.
Pannonica Adriat. 2018, 27, 25–28. [CrossRef] [PubMed]

27. Skroza, N.; Tolino, E.; Mambrin, A.; Zuber, S.; Balduzzi, V.; Marchesiello, A.; Bernardini, N.; Proietti, I.; Potenza, C. Adult Acne
Versus Adolescent Acne. J. Clin. Aesthet. Dermatol. 2018, 11, 21–25. [PubMed]

28. Choi, E.; Chandran, N.S. Rethinking the female predominance in hidradenitis suppurativa. Int. J. Dermatol. 2019, 58, e57–e58.
[CrossRef]

29. Lipsker, D.; Severac, F.; Freysz, M.; Sauleau, E.; Boer, J.; Emtestam, L.; Matusiak, Ł.; Prens, E.; Velter, C.; Lenormand, C.; et al. The
ABC of Hidradenitis Suppurativa: A Validated Glossary on how to Name Lesions. Dermatology 2016, 232, 137–142. [CrossRef]

30. Revuz, J.E.; Jemec, G.B.E. Diagnosing Hidradenitis Suppurativa. Dermatol. Clin. 2016, 34, 1–5. [CrossRef]
31. Agut-Busquet, E.; Romaní, J.; Ribera, M.; Luelmo, J. Hidradenitis suppurativa of the nape: Description of an atypical phenotype

related to severe early-onset disease in men. J. Dermatol. 2019, 46, 149–153. [CrossRef] [PubMed]
32. Loo, C.H.; Tan, W.C.; Tang, J.J.; Khor, Y.H.; Manikam, M.T.; Low, D.E.; Chan, K.H.; Chan, K.H.; Teoh, Y.M.; Sohot, N.Q.A.; et al.

The clinical, biochemical, and ultrasonographic characteristics of patients with hidradenitis suppurativa in Northern Peninsular
Malaysia: A multicenter study. Int. J. Dermatol. 2018, 57, 1454–1463. [CrossRef] [PubMed]

33. van der Zee, H.H.; Jemec, G.B.E. New insights into the diagnosis of hidradenitis suppurativa: Clinical presentations and
phenotypes. J. Am. Acad. Dermatol. 2015, 73 (Suppl. S1), S23–S26. [CrossRef] [PubMed]

34. Esmann, S.; Dufour, D.N.; Jemec, G.B.E. Questionnaire-based diagnosis of hidradenitis suppurativa: Specificity, sensitivity and
positive predictive value of specific diagnostic questions. Br. J. Dermatol. 2010, 163, 102–106. [CrossRef] [PubMed]

35. Kim, W.B.; Gary Sibbald, R.; Hu, H.; Bashash, M.; Anooshirvani, N.; Coutts, P.; Alavi, A. Clinical features and patient outcomes of
hidradenitis suppurativa: A cross-sectional retrospective study. J. Cutan. Med. Surg. 2016, 20, 52–57. [CrossRef] [PubMed]
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