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/Abstract A

Introduction: Hidradenitis suppurativa (HS) is a chronic, painful, follicular occlusive disease that affects the follicular
pilosebaceous unit. It is typically apparent in intertriginous areas, causing abscesses, sinus tract formation, and scarring.
Recent guidelines for the management of HS recommend oral treatment with a combination of clindamycin and rifampin
for widely spread lesions, although very few studies assessing the efficacy of this combination and its comparison with
tetracyclines have been conducted. Hence, this study was aimed at comparatively evaluating the efficacy of the combination
of clindamycin and rifampin with that of tetracyclines for the management of HS. Methods: We retrospectively evaluated
patients diagnosed with HS between 2010 and 2020 at the outpatient dermatology clinics of Sheba Medical Center. The
data collected included patients’ demographic characteristics (age, sex, and weight); disease stage, including that before,
during, and after treatment; treatment period; remission period; flare-ups; treatment failures; and side effects. Results: In
all, 137 patients including 70 (51.09 %) men and 67 (48.9 %) women were diagnosed with HS; the patients’ mean age was
42.4 £ 14.6 years. Among them, 52 patients were treated with a combination of clindamycin and rifampin and 26 were
treated with tetracyclines. Thirty-two (61.5 %) and 3 (5.7 %) of the 52 patients treated with clindamycin and rifampin
achieved complete and partial remission, respectively. Six of the 26 patients treated with tetracyclines (23 %) achieved
complete remission. Tetracyclines were less effective compared to the combination treatment (p < 0.01). However, both
treatments were less effective against more severe forms of the disease. In the rifampin clindamycin group, the mean
remission period was longer (13.6 £ 12.6 months) among those treated for 10 weeks or more. However, the difference
in the mean remission period between those treated for 10 weeks or more and fewer than 10 weeks in this group was not
significant. Non-smokers showed a better treatment response than that shown by active smokers (complete remission: 73.9
% vs. 51.7 %; p <0.01). Conclusion: Treatment with the combination of oral rifampin and clindamycin is effective, mainly
\against mild-to-moderate HS, and afforded better results than did tetracycline treatment. )
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Introduction

Hidradenitis suppurativa (HS) is a chronic, painful,
follicular occlusive disease that affects the folliculo-pilosebaceous
unit in apocrine gland-bearing areas of the body, causing painful
abscesses, sinus tract formation, and scarring. The most commonly
involved areas in HS are the axillae, groin, and perineum [1-5].
The initial stage of the disease is marked by tender subcutaneous
nodules, which may rupture and result in the development of
painful, deep dermal abscesses with foul-smelling purulent
discharge. As the disease progresses, draining sinus tracts, fibrosis,
and scarring could develop [5]. HS is one of the most distressing
dermatological diseases, with the Dermatology Life Quality Index
in affected patients being 10 + 8.8 according to recent studies
[7,8] and an average prevalence of 1 % in Europe [6]. The disease
typically develops between puberty and the age of 40 years, with
the usual onset being in the second or third decade of life. Further,
women have been found to be more likely to develop HS than
men, with the ratio being 3.8:1 [9,10].

The exact etiology of HS is unknown. However, according
to the current hypothesis, the disease is multifactorial and possibly
triggered by genetic, hormonal, immunological, and environmental
factors [5]. Furthermore, smoking and obesity are important risk
factors for HS [11-13]. The disease is characterized by sterile
inflammation resulting from the primary dysregulation of the
immune response in the hair follicle. This results in occlusion
and subsequent inflammation of the hair follicle, which can
lead to secondary bacterial colonization and infection [5]. Many
microorganisms are sporadically associated with the lesions,
including Staphylococcus aureus, Streptococcus agalactiae,
anaerobes, and Corynebacterium [14].

HS is considered a difficult-to-treat disease, despite the
availability of numerous treatment options. Local recurring lesions
can be treated using topical medication, surgery, or laser techniques.
For widespread lesions, treatment involves pharmaceutical
monotherapy or pharmaceutical therapy used in combination
with surgical intervention. Pharmaceuticals used for treating HS
include a combination of clindamycin and rifampin, tetracyclines,
ertapenem, acitretin, cyclosporin A, dapsone, isotretinoin, and
biologic agents such as adalimumab or infliximab [6,13]. Lifestyle
changes are also an important treatment modality [5].

Recent guidelines for HS management recommend
combination antibiotic treatment with clindamycin and rifampin
as the conventional treatment modality for HS [6], although the
efficacy of this approach has been assessed in very few retrospective
studies [1-5]. Clindamycin is a bacteriostatic lincosamide that acts
by blocking peptide transfer at the 50S bacterial ribosomal subunit.

It has activity against staphylococci, streptococci, pneumococci,
and most anaerobic pathogens [15]. In in vitro studies, clindamycin
was reported to exert immunomodulatory effects by suppressing
bacterial toxin synthesis and reducing inflammation by inhibiting
complement-derived chemotaxis of polymorphonuclear leukocytes
[16,17]. Rifampin is a semi-synthetic antibiotic that inhibits
bacterial DNA-dependent RNA polymerase. It has activity against
most gram-positive pathogens, some gram-negative bacteria, and
mycobacteria. Furthermore, it can alter the secretion of cytokines
by human monocytes [17,18]. Rifampin is highly soluble and can
thus sterilize staphylococcal abscesses [1].

Tetracyclines are recommended for the management of mild-
to-moderate HS [19]. They interfere with the protein synthesis of
susceptible bacteria and possess anti-inflammatory properties. They
inhibit enzymes that are active in dermal inflammatory disorders,
such as matrix metalloproteinases, hydrolases, and phospholipase
A2. Tetracyclines reduce the production of pro-inflammatory
cytokines such as TNF-o, IL-1B, IL-6, and IL-8; reduce free
radicals; and inhibit angiogenesis and granuloma formation
[19,20]. According to Gregor et al., systemic tetracyclines did not
show better results than those shown by topical clindamycin in
patients with HS [21]. Therefore, in this study, we comparatively
assessed the efficacy of clindamycin and rifampin when used in
combination with that of tetracyclines for the management of HS.

Materials and Methods

The computerized database at Sheba Medical Center,
a tertiary medical center in Israel, was searched for all patients
diagnosed with HS who were either admitted to the Department
of Dermatology or visited the center’s dermatology and plastic
surgery outpatient clinics from 2010 to 2020. In all, 137 patients
were diagnosed with HS during this period. Among these patients,
66 were treated with a combination of 300 mg rifampin BID and
300 mg clindamycin BID [1-6]. Unfortunately, 14 patients were
lost to follow-up; therefore, data were collected for the remaining
52 patients.

Twenty-six patients were treated with tetracyclines
(minocycline 100 mg or doxycycline 100 mg once daily). At each
follow-up visit, the following data were extracted: disease stage
[22,23], treatment period, remission period, flare-ups, treatment
failures, and side effects. Disease severity was analyzed before
treatment initiation and then approximately every 2 months after
treatment initiation by using the Physician’s Global Assessment
(PGA 1-6) scale. The scores were interpreted as follows: 1 (clear):
no inflammatory or non-inflammatory nodules; 2 (minimal): only
non-inflammatory nodules; 3 (mild): less than 5 inflammatory
nodules or 1 abscess or draining fistula and no inflammatory
nodules; 4 (moderate): less than 5 inflammatory nodules, 1
abscess or draining fistula and 1 or more inflammatory nodules,
or 2-5 abscesses or draining fistulas and less than 10 inflammatory
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nodules; 5 (severe): 2-5 abscesses or draining fistulas and 10 or
more inflammatory nodules; 6 (very severe): more than 5 abscesses
or draining fistulas [23]. Patients whose PGA score decreased were
considered to have achieved complete remission and those whose
PGA score was unchanged but showed no signs of inflammation
and reported improvement in pain and discharge were considered
to have achieved partial remission. Data were analyzed using
the chi-square test and Pearson correlation test by using Prism
software (ver. 8.4.3) from GraphPad. A significance level of 0.05
was required to validate statistically significant result. The study
was approved by the local institutional ethics committee (2999-16-
SMC). Written informed consent was not needed.

Results
Between 2010 and 2020, 137 patients (51.09 % men and

48.9 % women) with HS were treated at our center; the mean
patient age was 42.4 + 14.6 years. Among them, 37.9 % were
treated with a combination of rifampin and clindamycin and
only 18.9 % were treated with tetracyclines at some point. The
study sample comprised 78 patients, of whom 52 were treated
with the combination of rifampin and clindamycin and 26 with
tetracyclines. The demographic characteristics of each group are
shown in Table 1. In the combination treatment group, 32 out
of 52 (61.5 %) patients achieved complete remission (15 men
[55.5 %] and 17 women [68 %]). Three patients (5.7 %) achieved
partial remission, and 17 (32.6 %) showed no improvement. In the
tetracycline group, only six of the 26 patients achieved complete
remission (23 %), and the remaining 20 patients (76.9 %) showed
no improvement. Comparison of the two treatments revealed
tetracyclines to be less effective (p < 0.01) (Figure 1).

Patient characteristics Rifampin and clindamycin, n = 52 Tetracyclines, n = 26
Sex Males 27 (51.9) 13 (50)
Females 25 (48) 13 (50)
Age (mean + SD) 38.8+13.8 33.7+10.3
Smokers 29 (55.7) 9 (34.6)
Family history of HS 3(5.7) 0
BMI (mean + SD) 28+£7.6 254+59
Axillae 26 (50) 11 (42.3)
Breast folds 8 (15.3) 1(3.8)
Area involved Groin 43 (82.6) 18 (69.2)
Gluteal 24 (46.1) 12 (46.1)
Genitals 7(13.4) 3 (11.5)
Other sites 11 (21.1) 7(26.9)
Mild 4(7.6) 6(23)
Disease severity Moderate 32 (61.5) 15 (57.6)
Severe 16 (30.7) 5(19.2)
Positive culture from lesions 27 (51.9) 5(19.2)
Hospitalization as a result of flares 22 (42.3) 6(23)
Retinoids 30 (57.6) 0
Biologics 13 (25) 0
Other treatment modalities
Drainage 24 (46.1) 13 (50)
Surgical removal 23 (44.2) 8 (30.7)
Side effects due to treatment 9(17.3) 2(7.6)

(Numbers in parentheses are percentages)

Table 1: Descriptive characteristics of the patients
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Figure 1: Remission rate in the rifampin plus clindamycin and tetracycline groups, p < 0.01.

In the combination treatment group, the outcomes were better for mild and moderate disease. Complete remission was achieved in
100 % and 68.7 % of the patients with mild and moderate disease, respectively. Partial remission was achieved in 6.2 % of the patients
with moderate disease. Among those with severe disease, 37.5 % and 6.2 % of the patients achieved complete and partial remission,
respectively (Table 2). Regarding age, among the 35 patients who achieved complete and partial remission, 22 (62.8 %) aged less than
40 years and 13 (37.1 %) patients were 40 years or higher.

Group Disease severity Complete remission Partial remission No improvement
) Mild n=4 4 (100) - -
Rc‘lffl‘;‘:’;l“yi‘::ld Moderate n=32 22 (68.7) 2(6.2) 8 (25)
Severe n=16 6(37.5) 1(6.2) 9(56.2)
Mild n=6 4 (66.6) - 2(33.3)
Tetracyclines Moderate n=15 2(13.3) - 13 (86.6)
Severe n=>5 - - 5(100)

Table 2: Treatment outcomes according to disease staging

Regarding the duration of treatment and remission, 20 patients were treated for less than 10 weeks, with the mean treatment
duration being 6.2 + 1.9 weeks in these patients, and 32 patients were treated for 10 or more weeks, with the mean treatment duration
being 18.3 £ 12.6 weeks in these patients. Regarding remissions, 60 % and 62.5 % were achieved remission with less than 10 weeks
of treatment and treatment for 10 weeks or more, respectively. Among the 35 patients who responded to treatment, 34.2 % and 65.7 %
were treated for less than 10 weeks and for 10 or more weeks, respectively. However, the mean time to treatment response was 8.1 £
4.2 weeks. The average remission period in cases of patients for whom the treatment duration was shorter and longer were 6.8 + 7.5 and
13.6 + 12.6 months, respectively (Table 3). There was no significant correlation between treatment duration and remission period (p =
0.07) (Fig. 2). In addition, there was no significant correlation between disease severity and time to response. Moreover, no significant
differences were found between body mass index (BMI), site of disease involvement, and time to response.
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Tx Duration ..
. Mean Tx Remission
Complete Partial No . .
e . L . . period (weeks period (mean
Dosage: Clindamycin 300 mg remission remission improvement +SD) months £ SD)
BID + Rifampin 300 mg BID onts P value
<10 weeks n=20 12 (60) - 8 (40)
Mild n=1 1 (100) - -
62+19 6.8+75
Moderate n=13 8(61.5) - 5(38.4)
Severe n==6 3 (50) - 3 (50)
>10 weeks n=32 20 (6.5) 3(9.3) 9(28.1)
Mild n=3 3 (100) - -
18.3£12.6 13.6 £12.6
Moderate n=19 14 (73.6) 2 (10.5) 3 (15.7)
Severe n=10 3 (30) 1(10) 6 (60) p=3745

(Numbers in parentheses are percentages)
Table 3: Outcomes in the combination rifampin and clindamycin group according to the duration of treatment and remission periods.
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Figure: 2 Outcomes according to duration of treatment and remission periods in the rifampin plus clindamycin group.

There were 30 obese patients (57.6 %) and 29 active smokers (55.7 %). Upon classifying the patient according to BMI and
smoking status, we found that 18 obese patients (60 %) and 15 smokers (51.7 %) achieved complete remission, and one obese patient
(3.3 %) achieved partial remission (Table 4). There was a significant association between smoking and treatment efficacy (p < 0.01),
and no significance was observed between BMI and treatment efficacy (p = 0.9). Smokers had longer periods of remission that were
significant (p < 0.05). Among the responders, 48.5 % had normal BMI and 57.1 % were non-smokers.
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. Complete Partial . Mean duration until
Smoking status . . No improvement . P value
remission improvement improvement (weeks)
Active smoker n=29 15 (51.7) - 14 (48.2) 7.2+45
p=-007
Non-smoker n=23 17 (73.9) 3(13) 3(13) 8.8+4.04

(Numbers in parentheses are percentages)

Table 4: Results of combination treatment with rifampin and clindamycin according to patients’ smoking status.

Most patients showed involvement of more than one body
site. Forty-three patients showed groin involvement, and among
them, 26 (60.4 %) and 2 (4.6 %) patients achieved complete and
partial remission, respectively. Among 25 patients with axillary
lesions, 16 (64 %) and 2 (8 %) achieved complete and partial
remission, respectively. Among the 24 patients with gluteal
lesions, 15 (62.5 %) had complete remission and 1 (4.1 %) had
partial remission. Among the eight patients with breast fold lesions,
seven patients (87.5 %) had remission. Only three patients with
genital lesions (42.8 %) achieved remission. The remaining 11
patients showed involvement of other less common involved body
areas (such as the neck, back, and others), and 7 (63.6 %) of these
patients achieved remission. Thirty-three patients had involvement
of two or fewer body sites; among them, 19 (57.5 %) and 3 (9 %)
achieved complete and partial remission, respectively. Nineteen
patients showed involvement of more than two body sites; among
them, 13 patients (68.4 %) achieved complete remission. There
was no significant association between the site of involvement and
treatment efficacy (p = 0.89).

In the tetracycline group, 66.6 % of the patients with mild
disease and 13.3% with moderate disease achieved complete
remission (Table 2). Among the six patients who achieved
complete remission, 4 (66.6 %) were aged less than 40 years and
two (33.3 %) were aged 40 years or higher. The mean treatment
and remission periods for these patients were 2.08 + 1.3 and 15.1
+ 7.2 months, respectively. Among those who achieved complete
remission, 83.3 % were non-smokers and 66.6 % had a normal
BMI. Among those who did not respond to treatment, 40 % and
60 % were smokers and non-smokers, respectively. Furthermore,
45 % and 55 % of these patients had a high and normal BMI,
respectively, with no significant correlations between treatment
duration, smoking, BMI and remission.

Discussion

In this study, we comparatively assessed the efficacy of
rifampin and clindamycin combination treatment and tetracyclines
for the treatment of HS. Among 66 patients who were treated
with a combination of rifampin and clindamycin, 14 were lost to
follow-up; therefore, they were not included in the final analysis.

Twenty-six patients were treated with tetracyclines. In our study
population, patients presented with the disease mostly in the third
decade of their lives, similar to that reported previously. The body
sites that were mostly involved were the axillae and groin [1-5].
However, in contrast to that previously reported in the literature,
there was no sex predominance in our study [9,10].

Our results revealed that the combination treatment was
significantly more effective than the tetracycline treatment (p
< 0.01), with 61.5 % of those treated with the former achieving
complete remissions. Our results are similar to those of the studies
by Mendonca, Van der Zee, Gener, and Bettoli [1-4]. On the
other hand, only 23 % of the patients treated with tetracyclines
achieved complete remission. These findings contrasted with the
finding of a recent study [24] that showed significant efficacy of
tetracyclines and combination rifampin and clindamycin with no
significant differences between these two treatments. Further, in
both of our study groups, the treatment was less effective when the
disease was more severe, and a small number of patients had mild
disease. Undoubtedly, this result could be even more pronounced
in a larger number of patients with mild disease.

Based on guidelines and previously published literature
[1-5], treatment with rifampin plus clindamycin is usually
administered for only 10 weeks due to concerns about toxicity
from long-term treatment. In this study, 20 patients were treated
for less than 10 weeks, and 32 patients were treated for 10 or more
weeks. Patients who were treated for 10 or more weeks achieved
complete remission (62.5 %) or partial remission (9.3 %) with
mean remission period of 13.6 + 12.6 months. Among, those who
were treated for less than 10 weeks, 60 % of the patients showed
a treatment response, and these patients had a shorter remission
period, with the mean duration being 6.8 + 7.5 weeks. However,
the difference in the mean remission period between the patients
treated for 10 or more weeks and those treated for less than 10
weeks was not significant, and the remission period appears almost
the same for the two groups (Fig. 2). According to Van der Zee et
al. [2], the response rate is even lower among those treated for 10
or more weeks. It seems that larger studies must be performed to
assess the response rate and treatment duration.
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Eight patients who received the combination treatment
developed side effects, with the most common ones being diarrhea,
epigastric pain, malaise, and elevated liver enzyme levels. No cases
of clindamycin-related Clostridium difficile colitis were observed,
and there was no treatment discontinuation because of side effects.
Furthermore, there was no increase in side effects among those
treated for more than 10 weeks. Only two patients who were
treated with tetracyclines developed side effects. One patient was
treated with doxycycline and the other with minocycline, and both
reported weakness.

Garg and Canoui-Poitrine [9,10] have shown that women are
more likely to develop HS. The entire population sample of our
study consisted of 67 women and 70 men. Among those treated
with rifampin and clindamycin, women showed a better treatment
response than did men (76 % and 59.2 %, respectively) but the
difference was not significant (p = 0.19). One hypothesis is that
women have better compliance than men [25]. Younger patients
(age less than 40 years) were found to be more responsive to
treatment (78.5 %) than were older patients (54.1 %), p = 0.006).

Smoking and obesity are considered important risk factors
for HS development. In our study, non-smokers were found to
have a better treatment response than did active smokers (complete
remission: 73.9 % vs. 51.7 %; x>*=7.23,p<0.01). Nicotine and other
chemicals in tobacco smoke enhance the inflammatory cascade in
HS pathogenesis by inducing the production of pro-inflammatory
cytokines by keratinocytes, proliferation of Staphylococcus
aureus, and enhancement of the virulence of other bacteria [26].
Smokers had longer periods of remission than did non-smokers:
14.5 £ 12.44 months vs. 8.9 + 10.49; x*=4.89, p < 0.05. Cigarette
smoke reduces neutrophil defense and inflammatory responses
[27]. This explains why smokers had longer periods of remission.
The remission period was almost the same between obese and non-
obese patients, and the intergroup difference was not significant.

Lesion sites differed among patients, and patients with
the involvement of breast folds tended to be more responsive to
treatment with rifampin and clindamycin (87.5 %) compared to
those with the involvement of other body sites (p = 0.89). In our
cohort, only three patients had a family history of HS. Cultures
from the lesions were obtained from 32 patients with polymicrobial
growth. These findings did not have a significant impact on
treatment efficacy. Among 17 patients who did not respond to
treatment, 52.9 % underwent surgical excision, and biologic
medications (adalimumab or apremilast) were administered to the
rest.

It is posited that the efficacy of the rifampin plus clindamycin
combination is attributable to the antibacterial and anti-
inflammatory properties of these two antibiotics. Clindamycin has
good activity against gram-positive and anaerobic microorganisms.

It suppresses bacterial toxin synthesis and complement-derived
chemotaxis of leukocytes, which decreases inflammation [15,28].
Rifampin has great activity against Staphylococcus aureus and
suppresses the antigen-induced transformation of sensitized
lymphocytes, which decreases cell-mediated hypersensitivity.
Furthermore, it is highly soluble and can sterilize staphylococcal
abscesses [1,28].

This study has a few limitations. This was a retrospective
study with a relatively small cohort of patients. Furthermore, the
patients were observed by different physicians; therefore, inter-
observer expectancy bias is likely. Thus, larger, double-blinded,
prospective studies are needed to confirm the efficacy of rifampin
plus clindamycin combination treatment and it’s comparison to
tetracyclines.

In conclusion, the combination of rifampin and clindamycin
was found to be more effective than tetracyclines for the treatment
of HS. Furthermore, the combination treatment was more effective
in patients with mild and moderate disease. Lastly, smoking was
found to be an important factor that decreased treatment efficacy,
and no significant difference was found between the duration of
treatment and remission.
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