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Abstract
Hidradenitis suppurativa (HS) rarely affects pediatric patients. The literature on pediatric HS patients is scarce. This is a 
cross-sectional study based on case note review or interviews and clinical examination of 140 pediatric patients undergoing 
secondary or tertiary level care. Patients were predominantly female (75.5%, n = 105) with a median age of 16. 39% reported 
1st-degree relative with HS. Median BMI percentile was 88, and 11% were smokers (n = 15). Median modified Sartorius 
score was 8.5. Notable comorbidities found were acne (32.8%, n = 45), hirsutism (19.3%, n = 27), and pilonidal cysts (16.4%, 
n = 23). Resorcinol (n = 27) and clindamycin (n = 25) were the most frequently used topical treatments. Patients were treated 
with tetracycline (n = 32), or oral clindamycin and rifampicin in combination (n = 29). Surgical excision was performed in 
18 patients, deroofing in five and incision in seven patients. Obesity seemed to be prominent in the pediatric population 
and correlated to parent BMI, suggesting a potential for preventive measures for the family. Disease management appeared 
to be similar to that of adult HS, bearing in mind that the younger the patient, the milder the disease in majority of cases.
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Introduction

Hidradenitis suppurativa (HS) is a chronic inflammatory 
skin disease. Patients recurrently develop painful nodules in 
the intertriginous regions. The nodules progress to abscesses 
that heal with scars, potentially forming cutaneous tunnels 

predisposing to further inflammation [22, 43]. The disease 
has a negative impact on the life-course of patients which 
suggests that early identification and characterization of 
patients is important [7, 8, 11, 20, 52].

The prevalence of HS is 1–2% [23], of these approxi-
mately 2.2% have been estimated to be pediatric patients 
[13], making pediatric HS a rare condition, prevalence 
studies specifically targeting children report prevalences 
of 0.028% for American children, with a prevalence of 
0.114% for children between 15 and 17 [17]. Incidence 
studies from the USA showed that 2.4% of new HS diagno-
sis over a 10-year period was for children aged 0–17 [14]. 
One European study indicates that 7.7% of HS patients’ 
reports pre-pubertal onset [9], another study found that 19 
of 235 HS patients (8.1%) reported onset before the age of 
16 [3]. The literature on pediatric HS is based on cases, case 
series, and reviews of these. Common themes are either (1) 
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an interesting comorbidity like HIV or Down’s syndrome 
[16, 41], (2) premature adrenarche [31] or (3) a successful 
and unexpected treatment like botulinum toxin or finasteride 
[12, 42]. It may be speculated that the field of pediatric HS 
is influenced by publication bias, providing undue weight to 
the few cases published [34].

Several risk factors are suspected to influence the devel-
opment of HS: smoking, obesity, and a genetic predisposi-
tion [22]. Smoking is associated with both the development 
and the severity of HS [15, 26, 46] and 41–92% of adult HS 
patients are reported to be smokers [5, 19, 26, 28, 35, 36, 45, 
48, 55, 56]. Obesity affects self-evaluated health, severity of 
HS [25, 29, 45, 51], and reduces the chance of disease remis-
sion [28]. Genetic predisposition is suspected as 30–42% of 
HS patients report relatives with similar symptoms [9, 40].

This study aims to provide a clinical description of a large 
cohort of pediatric HS patients with a focus on common risk 
factors, clinical presentation, and treatments.

Materials and methods

This cross-sectional, explorative, and descriptive study is 
based on case note reviews (n = 20), interviews (n = 120), 
and clinical examination of pediatric patients (All, n = 140) 
undergoing secondary or tertiary level care in the Nether-
lands, Poland, Sweden, Belgium, Spain, France, Italy, Swit-
zerland, Denmark, Slovenia, Qatar, Egypt, Saudi Arabia, 
Turkey, Tunisia, and South Africa. Patients were included 
from 8th of April 2017 to 6th of February 2018.

Although it is debatable, patients < 18 years old were 
considered pediatric patients throughout the manuscript. 
Pediatric patients were screened consecutively for inclusion, 
and known pediatric HS patients were invited. All patients 
below 18 years of age, with diagnosed HS, were eligible 
to participate. Signed consent from the legal guardian was 
obtained, for all patients, before inclusion. The patients, their 
legal guardian, and the dermatologist completed the survey 
in concert. In total 57 dermatological centers were invited to 
participate in the study and 22 centers entered the study. The 
remaining centers declined either due to lack of time, lack of 
pediatric patients or failed to answer the invitation. In total 
140 patients were recruited. The survey explored race, sex, 
age, age at disease onset, weight, height, smoking exposure, 
comorbidities including acne severity as suggested by Dréno 
et al. [10] and pain scores for the last week (Numeric rat-
ing scale 0–10). Patients with first-degree relatives with HS 
were considered genetically predisposed. The relatives were 
not examined, but the patient’s assessment of their relatives’ 
disease status was accepted, due to the unique nature of HS 
lesions. Body mass index (BMI) was assessed with sex, age, 
and country-specific growth curves and reported as the BMI 
percentile for the local population. BMI of the parents was 

noted and reported as an average. Patients were examined 
clinically to determine modified Sartorius score [46] and to 
explore locations of active lesions (abscesses, inflamed nod-
ules and draining fistula), other severity assessment systems 
were not used.

No severity assessment in HS is validated in the pediatric 
population. Sartorius score was chosen as severity measure-
ment over Hurley stage as it is supposed to be superior to 
capture variation in mild cases of HS that are predominantly 
inflammatory, as was suspected to be the case in most pedi-
atric patients.

Treatments used

The dermatologists were asked to provide information on 
treatments used and how the patient responded to treatment. 
The physician could report either Response, No response or 
Unknown response. This was a crude measurement of effect 
and not an actual measurement of efficacy.

Statistics

Categorical data are presented with frequency (percentage) 
and compared with a chi-squared test or Fisher exact test as 
appropriate. Continuous data are presented with medians 
(interquartile range–IQR) due to non-Gaussian distributions 
for all variables; comparisons were made with Mann–Whit-
ney U tests. Spearman correlations were used. Binominal 
logistic regressions were used to assess possible predictors 
for having active lesions in the axilla, around the breast, on 
the buttocks, in the groin, in the pubic area, in the genital 
region, in the anal region or elsewhere. SPSS version 24.0 
(IBM, New York, USA) was used for all statistics.

Results

Demographics

In total, 140 pediatric patients were included. Patients were 
predominantly female (75.5%, n = 105). Smokers in the 
household were reported by 44.6% (n = 50), while 11.1% 
(n = 15) of the patients were smokers themselves. First 
degree relatives with HS were reported by 39.3% (n = 55). 
Patients had a median age of 16 (IQR = 3) and a median 
BMI percentile of 88 (IQR = 23). (Table 1). Tanner develop-
ment stages were skewed towards higher stage, with 48.9% 
of females and 71.0% of males being in stage V. (Table 1). 
Age and BMI percentile distributions were skewed towards 
higher age and higher BMI percentile. (Figs. 1 and 2).
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Location of active lesions

Females had less axillary involvement than males (37.1% vs. 
64.7%, P = 0.005), female patients with first-degree relatives 
with HS had less axillary involvement than female patients 
without first degree relatives (25% vs. 45.9%, P = 0.029) 
(Table 2.). Smoking, the presence of a smoker in the house-
hold, and BMI did not affect the location of active lesions. 
However, binomial regression showed that the odds ratio 
(OR) of having active axillary lesions were 1.30 (95% con-
fidence interval (CI): 1.09–1.55, P = 0.003) per year increase 
in age. Age, BMI percentile, smoking or the presence of 
smoking in the household were not associated with the pres-
ence of active lesions in other locations. Typical lesions are 
shown in Figs. 3 and 4.

Severity

Patients had a median Sartorius score of 8.5 (IQR = 14) 
and reported a median pain score of 5 (IQR = 6) (Table 2). 
Patients with first-degree relatives with HS had statis-
tically lower Sartorius scores than those who were not 
(median: 7 vs. 12, P = 0.006) and a non-significant lower 
pain score (median: 3 vs. 5, P = 0.236). There were no 
statistical differences in Sartorius score or pain score 
between male and female patients (median: 8.25 vs. 9, 
P = 0.643 and median: 6 vs. 5, P = 0.458, respectively). 
While BMI percentile was positively correlated to Sarto-
rius score (Spearman’s rho: 0.242, P = 0.005), it was not 
significantly correlated to pain score (Spearman’s rho: 
0.144, P = 0.204). Age correlated neither to Sartorius nor 
to pain scores (Spearman’s rho: -0.018, P = 0.844 and 

Table 1  Demographics

n number, IQR interquartile range, BMI body mass index, HS hidrad-
enitis suppurativa

Demographics n = 140

Women, n (%) 105 (75.5)
Men, n (%) 35 (24.5)
Age in years, median years (IQR) 16 (3)
Age at disease onset, median years (IQR) 12.5 (4)
First degree relatives with HS, n (%) 55 (39.3)
BMI percentile, median BMI (kg/m2) (IQR) 88 (23)
Average parent BMI (kg/m2) (IQR) 25.9 (6.4)
Smokers, n (%) 15 (11.1)
Smoker in household, n (%) 50 (44.6)
Predominant race
 Caucasian, n (%) 88 (63)
 Middle eastern, n (%) 28 (20)
 Black, n (%) 15 (11)
 Asian, n (%) 2 (1)
 Other, n (%) 4 (3)

Tanner stage females (breasts)
 I 9 (10.2%)
 II 2 (2.3%)
 III 7 (8.0%)
 IV 27 (30.7%)
 V 43 (48.9%)

Tanner stage males (genitals)
 I 2 (6.5%)
 II 0 (0%)
 III 3 (9.7%)
 IV 4 (12.9%)
 V 22 (71.0%)

Fig. 1  Histogram of the age distribution in the cohort

Fig. 2  Histogram of the body mass index percentile distribution in 
the cohort. BMI body mass index
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0.068, P = 0.449, respectively). Average parent BMI was 
correlated to their child’s BMI percentile (Spearman’s 
rho: 0.445, P < 0.001).

Comorbidities

The most common comorbidity found was acne, mild 
severity or higher was reported in 32.8% (n = 45), fol-
lowed by hirsutism (19.3%, n = 27) predominantly in 
females (23/105 21.9%), and pilonidal cysts (16.4%, 
n = 23) predominantly in males (13/35, 37.1%).

Down’s syndrome was observed in 7 patients (5%), 
precocious puberty in 5 patients (3.6%), and polycystic 
ovarian syndrome in 4 patients (2.9%). (Table 3). For 
complete information on all reported comorbidities see 
Supplementary Table 1.

Treatment response

Topical treatments

Resorcinol (n = 27) and clindamycin (n = 25) were the 
most frequently used topical treatments. A total of 36% 
(9/25) responded to topical clindamycin and 63% (17/27) 
to resorcinol (Table 4).

Table 2  Location of active 
lesions

n number, IQR interquartile range, NRS (Numeric Rating Scale 0: no pain 10: maximal pain)

Location and severity Total (n = 140) Women (n = 105) Men (n = 35)

Location
 Axillary region, n (%) 62 (44.3) 39 (37.1) 34 (64.7)
 Breast region, n (%) 26 (18.6) 22 (21.0) 4 (11.8)
 Buttocks region, n (%) 28 (20.0) 19 (18.1) 9 (26.5)
 Groin region, n (%) 60 (42.6) 44 (41.9) 15 (44.1)
 Pubic region, n (%) 27 (19.3) 21 (20.0) 5 (14.7)
 Genital region, n (%) 10 (7.1) 6 (5.7) 3 (8.8)
 Anal region, n (%) 12 (8.6) 8 (7.6) 4 (11.8)
 Elsewhere, n (%) 15 (10.7) 9 (8.6) 5 (14.7)

Severity
 Median Sartorius Score, (IQR) 8.5 (14.0) 9 (13.0) 8.25 (31.5)
 Median pain VAS Score last week, (IQR) 5 (6) 5 (7) 6 (8)

Fig. 3  A 17-year old man with solitary nodules and heavy scarring in 
the groin area

Fig. 4  A 16-year old woman with solitary lesions and a surgical scar 
on her right upper thigh
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Oral medication

Patients responded in 18 of 32 cases (56.3%) to treatment 
with tetracycline, with a similar success rate for doxycycline, 
lymecycline, and minocycline (Table 4).

Oral clindamycin and rifampicin in combination had 
19/29 (65.5%) responders, while the combination of amoxi-
cillin and clavulanic acid had 7/13 (53.8%) responders 
(Table 4).

Biologic treatments were uncommon. Adalimumab had 
2/4 (50%) responders. Infliximab had failed in a single 
patient (Table 4).

Surgical treatments

A surgical approach was taken in 30 patients out of 140 
(21.4%). In details, the response rates were 14/18 (77.8%) 
for surgical excision, 5/5 (100%) for deroofing, and 0/7 (0%) 

Table 3  Most common 
comorbidities

Patients could have more than one comorbidity
n number

Comorbidities and acne severity Total, n = 140 Women, n = 105 Men, n = 35

Hirsutism, n (%) 23 (16.4) 23 (21.9) –
Hypertrichosis, n (%) 4 (2.9) – 4 (11.8)
Pilonidal cysts, n (%) 23 (16.4) 10 (9.5) 13 (38.2)
Down’s syndrome, n (%) 7 (5.0) 4 (3.8) 3 (8.8)
Precocious puberty, n (%) 5 (3.6) 3 (2.9) 2 (5.9)
Polycystic ovarian syndrome, n (%) 4 (2.9) 4 (3.8) –
Acne severity
 Clear, n (%) 75 (53.6) 57 (54.3) 17 (50.0)
 Almost clear, n (%) 17 (12.1) 12 (11.5) 5 (14.7)
 Mild, n (%) 22 (15.7) 17 (16.3) 5 (14.7)
 Moderate, n (%) 20 (14.3) 15 (14.3) 5 (14.7)
 Severe, n (%) 3 (2.1) 1 (1.0) 2 (5.9)
 Very severe, n (%) 1 (0.7) 1 (1.0) 0 (0)

Table 4  Most common 
treatments and responses

n number

Treatment Response, n (%) No response, n (%) Unknown, n (%)

Topical treatments
 Clindamycin, (n = 25) 9 (36) 11 (44) 5 (20)
 Resorcinol, (n = 27) 17 (63) 3 (11.1) 7 (25.9)

Oral antibiotics
 Tetracycline, (n = 32) 18 (56.3) 13 (40.6) 1 (3.1)
 Doxycycline, (n = 15) 8 (53.3) 5 (33.3) 2 (13.3)
 Lymecycline, (n = 4) 2 (50) 2 (50) 0 (0)
 Minocycline, (n = 4) 2 (50) 2 (50) 0 (0)
 Clindamycin and rifampicin, (n = 29) 19 (65.5) 8 (27.6) 2 (6.9)
 Amoxicillin and clavulanic acid, (n = 13) 7 (53.8) 4 (30.8) 2 (15.4)
 Pristinamycine, (n = 8) 3 (37.5) 4 (50) 1 (12.5)
 Ceftriaxone and metronidazole, (n = 6) 4 (66.7) 2 (33.3) 0 (0)

Biologic treatments
 Adalimumab, (n = 4) 2 (50) 0 (0) 2 (50)
 Infliximab, (n = 1) 0 (0) 1 (100) 0 (0)

Surgical treatments
 Excision, (n = 18) 14 (77.8) 0 (0) 4 (22.2)
 Incision, (n = 7) 0 (0) 5 (71.4) 2 (28.6)
 Deroofing, (n = 5) 5 (100) 0 (0) 0 (0)
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for incision and drainage (Table 4). For the full list of treat-
ments employed and the response rates see Supplementary 
Table 2.

Sex, smoking and the reported first-degree relatives with 
HS did not influence response rates. However, patients with 
a BMI percentile over the median responded less to topical 
clindamycin than those with a BMI percentile below the 
median (22.2% vs. 50.6% responders, P = 0.008).

Discussion

HS is a severe inflammatory skin disease with a profound 
effect on the patients, not only physically and psychologi-
cally, but also socially. Therefore, data on the rare pediatric 
cases are essential. This study describes suspected HS risk 
factors, clinical characteristics, and treatment responses in 
a cohort of 140 pediatric cases recruited from a geographi-
cally wide area.

It has been hypothesized that a strong genetic predispo-
sition is linked to early onset of HS [9]. Here, 39% of the 
pediatric cases had a 1st degree relative with HS, which 
is in good accordance with adult cases [9]. Only 11.1% of 
cases were smokers (age range: 14–17 years). The low num-
ber of cases per center makes a comparison to the general 
population difficult, due to significant regional differences 
in smoking rates. In the adult HS populations, smoking is 
reported by 41–92% [5, 19, 26, 28, 36, 45, 48, 55, 56]. The 
lower number in the pediatric population most likely reflects 
young age, legal age-restrictions to buying cigarettes, and 
limited financial means. However, 44.6% of patients in our 
cohort were subjected to passive smoking in the household, 
which could have influenced their development of HS. The 
questionnaire did not explore if the household smokers were 
first-degree relatives; hence, possible synergies between the 
two risk factors, could not be explored in this study.

The pediatric patients were overweight with a median 
BMI percentile of 88. BMI percentile has not been explored 
for adult HS patients, but several studies have reported 
that HS patients as a group have a high BMI [22, 29, 43]. 
Interestingly, patient BMI percentiles were positively cor-
related with the average parent BMI. This implies that obese 
patients’ home environment and family unit should be the 
target for nutritional intervention and not just the patient [2].

A previous report on 33 American pediatric patients 
reported higher rates of involvement of all regions [4]; they 
found that 84.8% of patients had axillary involvement com-
pared to 44.3% in our study, they found 57.6% had lesions in 
the groin compared with 42.6% in this study. We hypothesize 
that difference could be partly accounted for by the ethnic 
composition of the two grounds. The cohort reported on by 
Braunberger et al. [4] consist of 57.1% African American 
and 25.0% Caucasian, whereas the present cohort consists 

of 11% Black children and 63% Caucasian. Prevalence and 
incidence studies both show a propensity for HS [14, 17] in 
African American children, and this might translate to more 
wide-spread lesions as well.

A French study of 302 adult patients found 69.4% having 
axillary lesions [5]—we found 44.3%. Lesions under/around 
the female breast were found in 22.5% by Canoui-Poitrine 
et al. [5] and 21.0% in this study, while the corresponding 
figures for the buttocks were 27.2% vs. 20.0%. The only 
noticeable difference was in the rates of axillary lesions, 
but that could be explained by young age. We found that the 
OR for the presence of axillary lesions increased with 1.303 
(95% CI: 1.094–1.551) per year.

Patients under 18 years that develop lesions have likely 
not yet reached their lifetime peak HS severity. This might 
explain why we found a lower median Sartorius severity 
score of 8.5, while comparable adult studies report a mean 
Sartorius score of 17 [5].

Pediatric comorbidities

Case reports have previously found atopic dermatitis [49], 
premature adrenarche [31], dissecting cellulitis of the scalp 
[27], acanthosis nigricans [33], and Down’s syndrome with 
hypothyroidism [33] in one case each of pediatric HS. In a 
cohort of 380 children with Crohn’s disease, seven of them 
also displayed signs of HS [38]. Interestingly, none of the 
previous cases reported hirsutism or pilonidal cysts, which 
we found in 19.3% and 16.4%, respectively. Hirsutism occurs 
in 5–10% of adult women [1] but has been associated with 
obesity, which could explain the high prevalence of our sam-
ple [54]. Pilonidal cysts have been reported in 30.2% of adult 
HS patients [5], but only in 1.3% in a Finnish registry study 
of a pediatric HS population [53], however, pilonidal cysts 
were not the target in this study making an underestima-
tion likely. The prevalence of pilonidal cysts in the general 
population has been estimated at 0.7% [6], with increased 
incidence in obese patients [30].

Acne was reported by 32.8% (mild or higher) and was 
predominantly mild, but the prevalence was expectedly 
lower than reported in studies targeting acne prevalence 
[18]. The low number of severe cases precluded association 
analysis with regards to HS severity.

Down’s syndrome was found in 5% of cases in our study 
and 2.1% in a previous study [16] suggesting an associa-
tion between the two diseases. Given the causative extra 
chromosome in Down’s syndrome, the high rate of Down’s 
syndrome in our study likely reflects a propensity for HS 
in patients with Down’s syndrome rather than a two-way 
association.

Precocious puberty [39] and polycystic ovarian syndrome 
[42] have also been reported in two and one cases each, 
and have led to several reviewers recommending endocrine 
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screening of pediatric HS patients [32, 34, 47]. Five cases 
(3.6%) of precocious puberty, which is usually seen in 0.2% 
of girls and less than 0.05% of boys [50] and four cases 
(2.9%) of polycystic ovarian syndrome, along with the high 
rates of hirsutism supports that the endocrine screening of 
pediatric patients should be done.

We found two cases of anxiety in 140 patients (Supple-
mentary Table 2) corresponding to 1.4%, while Tiri et al. 
found that 9.2% of 153 pediatric HS cases had anxiety. Tiri 
et al. found that in total 15.7% had psychiatric disorders [53], 
while we only found the two cases of anxiety. The current 
study did not focus on psychiatric disorders in particular but 
on comorbidities in general, which could explain the low 
number. This could be explained by a higher rate of psychi-
atric disorders among adolescents in Finland [44].

Treatment options for pediatric HS

Efficacy trials for the treatment of HS are rare in the adult 
population and, to the best of our knowledge, non-existent 
for the pediatric population. Clinicians rely on extrapolation 
from treatment guidelines for adults, cases, case series, and 
personal experience [34].

This cross-sectional study can explore real-world treat-
ment and its reported effects as a starting point for future 
studies. This study employed a very crude measurement for 
effect (response/no response/unknown). The treatment ques-
tions were included to explore real-life practice. The data are 
not suitable for any efficacy measurements or meta-analysis, 
especially as disease severity at the time of treatment ini-
tiation and the reasoning for initiating treatment is heavily 
influenced by recall bias and therefore omitted in this study.

The European S1 hidradenitis suppurativa guidelines rec-
ommend topical clindamycin as the first treatment option 
to be explored, followed by oral tetracycline and, possibly, 
the combination of oral clindamycin and rifampicin [57]. 
These and topical resorcinol, were generally the most used 
treatment options for pediatric patients. Sizable differences 
in response to monotherapy were found, with e.g. 36% 
responders to topical clindamycin and 63% responders to 
resorcinol. Concluding anything on the response rates pre-
sented here should be done with great care, due to the lack of 
information on what prompted the treatment, and the crude-
ness of the response/non-response effect measurement.

Pediatric HS patients also undergo surgery. Surgical 
excision and deroofing were reportedly useful with no non-
responders; whereas simple incision was universally inef-
fective with no responders in seven cases [21]. This is in 
agreement with the experiences in adult HS.

Cases of successful finasteride treatment of pediatric HS 
have been described [24, 37, 42]. Finasteride was only tried 
in three patients in our cohort, with two non-responders and 

one with unknown response (Supplementary Table 2), sug-
gesting limited efficacy.

Strengths and limitations

The large sample size is the apparent strength of this study. 
In addition, the survey was answered with the help of the 
dermatologist. However, the study has several limitations; 
some data, like the age of disease onset, are obviously sub-
ject to recall bias. To increase the sample size, known pedi-
atric patients were invited to the clinic for examination and 
to complete the survey, meaning that the study used both 
consecutive- and convenience-sampling, which was done 
to increase the dataset on this rare condition. Due to the 
skewed age distribution (Fig. 1) a comparison of the children 
(≤ 12 year old, 12.9% n = 18) to the adolescents (> 12 year 
old, 87.1% n = 122) has not been the focus of this paper as 
it would require more cases of patients less than 12 years 
old for valid conclusions. Comparisons of demographics, 
locations, co-morbidities, and severity can be seen in Sup-
plementary Table 3. Interpreting descriptive data should be 
done with great care and a control group of healthy children 
age-matched children would have been beneficial.

Conclusion

Pediatric HS is rare. Increased BMI may play a role, bearing 
in mind that the family unit may be an appropriate target 
for support and education when handling this. Similarly, 
although fewer pediatric patients were smokers themselves, 
almost half of them were exposed to passive smoking within 
the family.

It is further suggested that pediatric HS patients should 
be examined for hirsutism, pilonidal cysts, and endocrine 
disorders as these are not uncommon. A total of 96 of the 
140 patients (69%) have agreed to be contacted again in the 
future for follow-up examination, allowing for the possibil-
ity to follow this unique cohort over time. This provides an 
opportunity to examine the evolution of HS over time in 
greater detail.
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