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Abstract: Background: Hidradenitis Suppurativa (HS) is characterized by inflamed lesions that appear in
apocrine rich flexural areas. Although studies have reported clinical and epidemiological data from western
countries, data from the Middle East are scarce. The aim of this study is to characterize the differences in the
clinical characteristics of patients with HS of Arab and Jewish ancestry and to review the clinical characteristics,
the course of the disease, the comorbidities and the response to treatment. Methods: This is a retrospective
study. We collected clinical and demographic data from patient files at the Rambam Healthcare Campus
dermatology clinic — a tertiary hospital located at the north of Israel. between 2015-2018. Our results were
compared to those of a previously published Israeli control group registered in clalit health services. Results:
Of the 164 patients with HS, 96 (58.5%) were men and 68 (41.5%) were women. The average age at diagnosis
was 27.5 years and the latency between the onset and diagnosis of the disease was 4 years. we found a higher
adjusted prevalence of HS in Arab patients (56%) than in their Jewish counterparts (44%). Gender, smoking
and obesity, as well as axilla and buttock lesions, were risk factors for severe HS, with no differences between
ethnicities. No differences were documented in comorbidities and in response to Adalimumab, with a high
overall response rate of 83%. Conclusions: Our findings revealed differences between Arab and Jewish patients
with HS in terms of incidence and gender predominance, while no differences were documented in
comorbidities and response to Adalimumab.

Keywords: hidradenitis suppurativa; adalimumab (Humira); Hurley stages; Arabs and Jews

1. Introduction

Hidradenitis Suppurativa (HS) is a dermatologic condition characterized by inflamed lesions
that appear in flexural areas rich in apocrine glands!. The onset of the disease is usually after puberty
and is most common during the 3¢ decade of life2.

The disease is underdiagnosed in many countries, including Israel. Its prevalence ranges from
0.053% in some countries to 4% in others, which indicates under-diagnosing?. HS is considered more
common in women than in males (with a ratio of 3:1)™.

There are several contributors to the pathogenesis of HS, such as genetic predisposition and
immune dysregulation. A recent study has shown that up to 34% of patients with HS had a positive
family history*. In addition, there is a dysregulation of the inflammatory response, including both
innate and acquired immune responses?®. Bacterial infection is also considered to play a role in the
pathogenesis of HS®.

The severity of HS disease is classified by the Hurley grading system, which classifies HS into 3
groups according to the presence of abscesses and sinuses. Involvement of multiple areas with
scarring and infected subdermal fistulas may lead to functional disturbances®. The burden is further
intensified by multiple comorbidities, some of which are common such as smoking, metabolic
syndrome (including hypertension, hyperlipidaemia and excess weight) in 40% of the patients’,
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polycystic ovary syndrome in 38%#, malignancy in up to 50%%19, depression, in up to 42%!!, and
inflammatory bowel disease in 17-38%12.

Treatment of HS is challenging and includes a wide range of topical and systemic antibiotics'>4
hormone therapy's, oral retinoids'¢, corticosteroids, and biological treatments, mainly anti-TNF
alpha'”18. Additional options are surgical and laser therapies!?2021,

A previous epidemiological study on HS patients from Israel??, analysed patients treated in the
community setting (Clalit Health Services), and was based on digitally annotated data.

The purpose of this study is to characterize the differences in clinical characteristics of Israeli
patients with HS of Arab and Jewish origin and to review their clinical characteristics, disease course,
risk factors, and different treatment options.

2. Materials and Methods

This study is a retrospective observational study in which we gathered clinical, demographic
and laboratory results from the computerized files of 219 patients diagnosed and treated for HS at
Rambam Healthcare Campus dermatology clinic — a tertiary hospital located at the north of Israel
between 2015 and 2018. Patients with missing data (n = 55) were excluded, resulting in a total of 164
patients included in this study.

The diagnosis was determined by a single dermatologist, based on clinical characteristics,
medical history, and physical examination of each patient. Each patient’s age, sex, smoking history,
age at diagnosis, duration of the disease, diagnostic delay, location of the lesions, and severity of the
disease were recorded according to Hurley stage. We also recorded treatment and family history,
body mass index (BMI), associated cutaneous and systemic diseases, and other comorbidities. A
positive family history was determined if patients reported first- or second-degree relatives with HS.

The evaluation of the treatment response was classified into 4 groups:

(1) Complete remission - improvement of 100%

(2) Significant response: improvement of 50% or more (but not 100%). t

(3) Mild response: improvement of less than 50 % (but not 0%).

(4) No response: - improvement of 0%

The assignment as obesity was classified according to BMI (equal or greater than 30). Smoking
history was classified as past or current smoker or non-smoker. Hypertension and type 2 diabetes
were determined according to common clinical practice.

Demographic data was compared with the general population according to 22,085 patient files
registered with Clalit Health Services?.

2.1. Statistical analysis

Variation of treatment response is shown according to sub-categories (gender, overweight,
hypertension, etc.) and calculated using Pearson Chi square.

Treatment response for quantitative measurements (age and duration till diagnosis) was done
by ANOVA or Kruskal-Wallis Test. data processing was done by SPSS 25. Significance shown when
p<0.05.

Descriptive statistics in terms of mean, standard deviation, percentage, median and percentiles
were calculated to the whole parameters in the study. Differences between the data from Rambam
medical center vs. data from the literature were tested by Fisher exact test or T-test. Differences
between three groups (complete remission + significant, mild and no effect) were tested by Kruskal-
Wallis with adjustment for multiple comparisons. P<0.05 was consider as significant. SPSS program
was used for all statistical analysis.

3. Results

Characteristics of the patient are presented in Table 1. Of the 164 patients with HS, 96 (58.5%)
were men and 68 (41.5%) were women. The average age at the first visit to the patient was 33.9 years
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(range 11-75, 33.9+£13.8) years. The average age of onset was 27.5 years. Consequently, the interval
between the onset and diagnosis of the disease was 4 years. While most of the patients (68.1%)
presented between 10 and 39 years, 42% of the male patients had an average age of onset equal to or
above 40 years, compared to only 28% of the females (Table 2).

Table 1. demographic data and disease characteristics.

N =164(%)

Gender
Male 96 (58.5%)
Female 68 (41.5%)

Age at diagnosis; range (years)

33.9+13.8; 11-75

Ethnicity
Jew 93 (57%, 44% adjusted)
Arabs 71 (43%,56% adjusted)
Hurley
1 33 (20%)
2 83 (51%)
3 48 (29%)
Hypertension 5 (3%)
Overweight 46 (28%)
Hyperlipidemia 34 (21%)
Diabetes mellitus 8 (5%)
Smoker 90 (55%)
Time until diagnosis) years) 4 [1-10]
Family history -HS 29 (18%)
Past medical history 57 (35%)
Affected body area
Groin 122 (74%)
Axilla 103 (63%)
Buttocks 71 (43%)
Sub-mammary 44 (27%)
Associated condition
Acne 18 (11%)
Eczema 20 (12%)
Psoriasis 11 (7%)
Others 10 (6%)

Table 2. age of onset according to gender.

N Male Female
No of HS Patients 164 96 (58.5%) 68 (41.4%)
9-0 (y) 0 0 0
19-10(y) 25(%15.2) (%10.4) 10 (%22) 15
29-20(y) (%30.4) 50 (%31.25) 30 (%29.4) 20
39-30(y) (%22.5) 37 (%16.6) 16 (%30.8) 21

49-40(y)

(%15.8) 26 (%17.7) 17

(%13.2) 9



https://doi.org/10.20944/preprints202304.0630.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 April 2023 doi:10.20944/preprints202304.0630.v1

50+ (y) 26(%15.8) (%23.9) 23 (%4.4) 3

Most of the patients (57%) were Jewish while the remainder (43%) were Arabs. However, when
we adjusted the prevalence according to the total visits to the clinic during the same period, we
obtained a higher adjusted prevalence of HS in Arab patients rather than in Jewish patients (56% vs
44%, respectively). Additionally, the majority (57%) of Jewish patients with HS were females
(P<0.001) while the opposite was observed between Arab patients (Graph 1). This indicates a
significant difference in the predominance of male gender in the HS population in comparison to the
Jewish one.

Eighteen percent of all patients had a family history of HS and was more common among Jewish
patients 20.7% compared to Arab patients (14%) (Graph 1).

Graph 1 - disease characteristics of HS patients according to ethnicity.
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When we compared clinical data of patients in this study (n = 164) with data derived from HS
cohort in Israel (Table 3), registered at Clalit Health Services 2, (n=22,085), we found that the
percentage of Arabs was 4 times higher in our cohort than in the general population.

Graph 2 - disease characteristics of HS patients according to gender.
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Table 3. demographic data in relation to general population.

Gender
Male 96 (58.5%) 8270 (37.4%) P<0.0001
Female 68 (41.5%) 13815 (62.6%)
Age; range 33.9+13.8; 11-75 38.5+15.5 P<0.0001
Ethnicity
Jew 93 (57%) 19580 (88.7%) P<0.0001
None Jew 71 (43%) 2505 (11.3%)
Overweight 46 (28%) 1554 (7%) P<0.0001
Smoker 90 (55%) 2838 (12.9%) P<0.0001

Data of general population in Israel according to study done from patient’s data registered with Clalit Health
Services 22,

3.1. Associated Diseases

When analysing co-morbidities, we did not find significant differences between Arab and Jewish
patients with HS (Graph 1 & 2) We found a high prevalence of obesity (28%) in HS patients compared
to the general population (7%). However, the prevalence of hypertension and diabetes was similar
among HS patients and controls. Furthermore, 55% of the patients were active or past smokers,
among them 63.5% men, compared to 12.9% of the general population (Table 3). 57.7% of Arab
patients with HS and 52.6% of Jewish patients are smokers (Graph 1).

The two most common skin comorbidities were eczema 12% and acne 11%. Less common were
psoriasis and other diseases such as SCC (squamous cell carcinoma), drug allergies, burns, and skin
infections.

Affected areas — The areas most frequently affected were the groin (74%), followed by the axilla
(63%), buttocks (43%), and sub mammary folds (27%). When analyzed by gender, genital lesions were
more common in males; 56% of the patients with groin lesions and 66% of the patients with buttock
lesions were men. 50% of the patients with axillary lesions and 60% of the patients with sub
mammary lesions were females. There were no differences in affected areas between Arab and Jews.

3.2. Diagnostic factors for predicting disease severity according to Hurley stages:

Hurley stage I was seen in 20%, stage II in 51%, and stage III in 29% of the patients. Males had a
higher risk factor for more severe disease. 62% of the patients classified as Hurley II and 71.4% of the
patients classified with Hurley III were men (Graph 3). Smoking and obesity were also found to be
risk factors for a more serious disease: 50% of Hurley II and 75% of Hurley III patients were smokers,
24% of Hurley II and 42% of Hurley III patients were overweight.

Regarding affected areas (Graph 4) - Axillary and buttock lesions were found to predispose to a
more severe disease: 34% of Hurley II and 51% of Hurley III patients presented buttock lesions. 44%
of Hurley II and 70.8% of Hurley III patients had axillary lesions.

No correlation was found between family history, ethnicity, and disease severity.
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Graph 3 — disease characteristics and their relationship with disease severity according to Hurley

classification.
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Graph 4 - lesion location and its relationship with disease severity according to Hurley
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3.3. Treatment response

Our cohort was treated in a tertiary medical centre; therefore, most patients had already failed
several treatment modalities upon referral. These mainly included short courses in oral antibiotics
and topical treatment.

There was no difference in response to treatment between Arabs and Jews.

Topical antibiotic- Almost all patients received topical treatment in combination with oral
antibiotic, a fact that made this modality of treatment difficult to assess.

Oral antibiotic treatment — the most common antibiotic used was Clindamycin (128 patients).
21% of the patients showed a significant improvement in response to this treatment.

The second most common antibiotic was rifampin (62 patients), which was administered mainly
in combination with clindamycin.

Prednisone treatment — several patients were treated with oral prednisone (n=24), most of them
had a short-term partial response.
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Retinoids treatment — In response to Acitretin treatment (n = 27), 22% of the patients showed a
significant improvement, although most patients have shown only a partial response with recurrence
of the disease. Isotretinoin (n=40) was indicated primarily in patients with a co-occurrence of acne
and showed partial improvement in 25% of treated patients. 65% of treated patients were classified
as nonresponsive to treatment.

Surgical treatments — data are presented in Table 4. The most common surgical procedure was
abscess drainage. The response to treatment was temporary and most of the patients had recurrence.
A minority of patients underwent a broad excision procedure and showed signs of recurrence at the
same site. Seven patients were treated with an Er:YAG laser using a deroofing method to treat
inflamed sinuses, all of whom showed healing of the treated areas.

Table 4. treatment options and treatment response.

Treatment/response N=164 com‘plfete Significant Mild No effect
remission response response
Topical treatment n=156 - - 1(%{)/50)6 1?910/;)5)6
Surgical treatment
Laser deroofing n=7 7 /7 (100%) - - -

Wide Excision n=24 - 2 (8%) 5021%) 17 (71%)

Surgical Deroofing n=10 - 1 (10%) 4 (40%) 5 (50%)
Incision and Drainage n=61 1(2%) 7 (11%) 11 (18%) 42 (69%)

Systemic pharmaceutical treatment

Dapsone n=5 - 2/5 (40%) - 4/5 (60%)
Rifampin n=62 2 (3%) 8 (13%) 15 (24%) 37 (60%)
Clindamycin n=128 8 (6%) 27 (21%) 40 (31%) 53 (41%)
Augmentin / Cephalosporin  n=26 1 (4%) 1 (4%) 7(27%) 17 (65%)
Minocycline n=29 1 (3%) 3 (10%) 517%) 20 (69%)
Doxycycline n=29 - 2 (7%) 11 (38%) 16 (55%)
Systemic steroids n=24 - 1 (4%) 6 (25%) 17 (71%)
Acitretin n=27 1 (4%) 6 (22%) 2(7%) 18 (67%)
Isotretinoin n=40 - 4 (10%) 10 (25%) 26 (65%)
Adalimumab n=36 3 (8%) 12 (33%) 15 (42%) 6 (17%)
Infliximab n=5 1(20%) 1(20%) 2 (40%) 1(20%)

*(0) With no treatment; (1) Complete remission - improvement of 100%; (2) Significant response: improvement
of 50% or more (but not 100%). 1; (3) Mild response: improvement of less than 50 % (but not 0%); (4) No effect: -
improvement of 0%.

Adalimumab - Patients who did not receive several treatment options were selected for
biological treatment with adalimumab (n=36). 8% fully responded, 33% of patients markedly
improved, 42% had partial improvement, and 17% did not respond. Patients who did not respond to
adalimumab were treated with Infliximab (n=5). Of these, one patient had a complete response, one
had marked improvement, two had partial improvement, and one patient did not have a therapeutic
response.

Prognostic factors of the disease and response to adalimumab treatment — we searched for
parameters that predict treatment response in patients treated with adalimumab (Table 5). Most
parameters including ethnicity, gender, Hurley stage, age, hypertension, excess weight,
hyperlipidaemia, smoking, leukocyte count, and liver function test were not found to have an
influence on treatment response. Two parameters: time to diagnosis and location of the involvement
(groin, axilla, buttocks, and sub mammary) had a significant effect in predicting response to
adalimumab treatment. Although a better response was observed in patients with a shorter interval
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until diagnosis (p = 0.049), a worse response was observed when lesions involved the buttocks
(P=0.037). All patients who did not respond to adalimumab had buttock lesions, compared to 40% of
patients who had partial response and 47% of patients who had marked improvement.

Table 5. demographic data and disease characteristics with treatment response to Adalimumab.

complete remission + . No effect; n=6
N=36 Sigi’i fiomtmots (1) Mildi n=15@) @ P-value
Ethnicity (Jew) 7 (47%) 10 (67%) 2 (33%) P02
Arabs 8 (53%) 5 (33%) 4 (67%)
Gender (male) 9 (60%) 12 (80%) 5 (83%) P=038
female 6 (40%) 3 (20%) 1 (17%)
Hurley
1 0 1 (7%) 0
2 4 (27%) 5 (33%) 2 (33%) P=0.78
3 11 (73%) 9 (60%) 4 (67%)
Age (years) 38.7+12.8 39.5+14.6 39.8+16.0 P=0.98
Time until diagnosis 2 [0.33-6.0] 6[3-15]  5[0.48-24.5] 1 vs3 p=0.049
(years)
Hypertension 2 (13%) 1 (7%) 0 NA
Obesity 7 (47%) 5 (33%) 2 (33%) P=0.72
Hyperlipidemia 3 (20%) 2 (13%) 1 (17%) P=0.88
Diabetes mellitus 2 (13%) 2 (13%) 0 P=0.64
Smoker 7 (47%) 10 (67%) 3 (50%) P=0.52
Groin 13 (87%) 11 (73%) 6 (100%) P=0.30
Axilla 12 (80%) 8 (53%0 5 (83%) P=0.21
P=0.037
Buttocks 7 (47%) 6 (40%) 6(100%)  1vs4-0.045
3 vs 4- 0.02
Sub-mammary 9 (60%) 2 (13%) 2 (33%) Small
numbers
White Blood Cells 5 (33%) 3 (20%) 0 P=0.24
Liver enzymes 2 (13%) 5 (33%0 0 P=0.16

*(1) complete remission - improvement of 100% +significant response: improvement of 50% or more (but not
100%); (3) Mild response: improvement of less than 50 % (but not 0%); (4) No effect: - improvement of 0%.

4. Discussion

In this single-centre study, we included 164 patients, Arabs and Jews, with HS who were
diagnosed and treated by the same dermatologist. We investigate the severity, risk factors, and
demographic, clinical, and treatment characteristics of HS. Although there are several studies in
western countries, epidemiological data for patients from the Middle East and Asia is rare .
Recently, a study held in Israel described the demographic and clinical characteristics of HS patients,
extracted from the Clalit Health Services database 22. This study was carried out in an ambulatory
setting (community) and was based on digitally annotated data. On the other hand, our study was
conducted in a single centre, in which we examined all patient files, the treatment regimen was
consistent between patients, and examined all patient files and validated diagnosis and
comorbidities.

We documented a high proportion of Arabs among HS patients: 56% of our cohort. This is
compatible with the findings by Shalom et al. 2. In their study, 25% of the patients with HS were
Arabs compared to only 11% of Arabs in the control population. The over -representation of the Arab
population among HS patients may suggest the effect of environmental factors (nutrition, smoking)
which could be affected by the lower socio-economic situation among Arabs; genetic predisposition
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could be another explanation. In fact, a slightly higher prevalence of smoking was found among our
Arab patients with HS.

HS disease in our study has been found to be more prevalent in men (58%). This difference was
prominent among the Arab population, where the incidence in males was 77.4%. On the contrary, in
the Jewish population, the majority of patients were women (52.7%). The findings in the Arab
population contradict previously reported data suggesting a higher prevalence of HS in women.
Shalom et al. 2 also showed female predominance (60%). This difference is probably due to a selection
bias of more severe patients referred to our tertiary centre (suggested by the high percentage of
Hurley II and III patients (80%) (Table 1). In particular, a male predominance was reported in more
severe stages of the disease in other cohorts 8.

The average age of onset was higher in men than in women (Table2), which corresponds to
previous reports 2. This is most probably due to hormonal changes in females. Additionally, the
mean age of diagnosis was 39.9 years, which corresponds to the mean age found in the study
conducted by Guy Shalom et al. (38.5 years) 22. The mean age of diagnosis found in Israel is higher
than the age of diagnosis found in other cohorts. In Italy, the mean age of diagnosis is 23.9 2, more
than 10 years younger than the age of diagnosis in Israel. This is despite the fact that the younger
population is higher in Israel than in Europe. These findings may indicate a low awareness of HS
disease among patients and physicians, leading to late diagnoses.

The co-morbidities of HS in our study, corresponds to previous reports 5 We found a high
percentage of smokers, most of them males (66%) among patients. Additionally, we found a higher
prevalence of obesity in HS patients compared to the general population.

Regarding family history, only 18% of the patients had a positive family history of HS (20.4%
among Jewish patients compared to 14% among Arab patients). This differs from the data found in
the literature, suggesting that 30-40% of patients had a positive family history 2. This finding could
be unique to patients with more severe HS referred to our tertiary centre and / or genetic
characteristics of Arab and Jewish patients in Israel. Genetic profiling of HS patients should be
investigated in more depth.

According to our study, the body area that was the most involved was the groin, followed by
the axilla and buttocks. This corresponds to the results of Revuz’s study showing that the groin, axilla
and perianal region are the area’s most frequently affected areas 2. We found that lesions in the axilla
and buttocks are predisposing factors to severe HS. Schrader et al. ¥ also demonstrated that the
involvement of the axilla, buttocks, and breast regions increases the risk of severe disease, but
statistical significance was shown only with univariate analysis (analysis of a single area in the body)
and not with multivariate analysis of different regions. In addition, we found that men who smoke
and are overweight are predisposed to a more severe form of the disease. This corresponds to the
results of Shalom et al. 22 as well as those of Canoui-Poinrine 2 and Schrader et al. 7. On its own,
ethnicity did not correlate with severe disease.

The treatment of HS disease is considered a great challenge for dermatologists. topical and
systemic antibiotics, oral retinoids, hormone therapy, corticosteroids, and biological treatments,
mainly anti-TNF alpha and surgical or laser modalities are the main treatment options and are used
according to disease severity » ‘303, Adalimumab, is the only treatment approved for the treatment
of HS in moderate and severe cases and was found effective and well tolerated by patients with HS
with moderate to severe disease 32%. In our study, the response rates to Adalimumab treatment were
consistent with previous studies and showed good results. 41% of the patients had marked
improvement (8% of them had complete remission), 42% had partial improvement, and only 17% did
not show response. Both the latency of diagnosis and the location of the lesions affected the
response to Adalimumab: long latency and buttock lesions were the worse prognostic factors.
However, it was found that ethnicity and sex did not affect the response.

In summary, we found differences in the Arab and Jewish HS population especially with respect
to the high prevalence of the disease in the Arab population, mainly in Arab males. This could be
attributed by their low socio-economic situation. In the other hands This should be further explored
using genetic studies to identify differences in predisposing mutations 3.
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In addition, we show significant effectiveness of Adalimumab treatment in most patients with
moderate and severe HS in our cohort composed of Jews and Arabs. Response was better in patients
with early diagnosis, emphasizing the importance of an early diagnosis. This is especially important
for our patients, where we recognized the high mean age of diagnosis and the significant delay in
diagnosis.

Increased awareness of HS diagnosis among patients and physicians may result in earlier
diagnoses, which, together with lifestyle adjustment, may improve the prognosis of HS patients.
Future studies should address and answer the unmet need for better treatment options.

5. Limitation

the main limitation of the study is its retrospective nature. Statistical analysis of demographic
and clinical influences on treatment response has some limitations: first, part of the collected data is
based on the personal statements of patients. Additionally, the combination of different treatments
does not allow an accurate evaluation of each therapy as a single therapy. A third limitation is the
differences in duration of treatment among patients that may affect treatment response.
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