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Background: Hidradenitis suppurativa (HS) predominantly affects women of childbearing age, and sex
hormones are thought to play a role in HS pathogenesis. However, there is a paucity of data regarding
the pattern of HS perimenstrual flares, as well as patient responses to hormone-based therapies.
Objective: We aimed to characterize the temporal pattern of perimenstrual flares, as well as factors asso-
ciated with perimenstrual flares. We also sought to investigate responses to hormonal therapies in
women with HS.
Methods: An anonymous web-based questionnaire was distributed to various online HS support groups
in May 2020.
Results: A total of 283 participants met the inclusion criteria as adult women who self-reported having
HS and menstrual cycles. The majority (176 of 282 women; 62.4%) reported HS worsening with menses,
and 86.9% (153 of 176 women) noted that perimenstrual HS flares occurred always or often. Most women
(138 of 175 women; 78.9%) reported that their HS flared in the week preceding menses. Perimenstrual HS
flares were more likely in women with a family history of HS compared with those without (49.6% vs.
28.2%; p = .019). More than a third of respondents who had been treated with spironolactone reported
improvement of HS symptoms, but more than a quarter of participants who used medroxyprogesterone
acetate or used a hormonal intrauterine device reported worsened HS symptoms.
Conclusion: Female patients with HS have high rates of perimenstrual HS flares, specifically during the
week preceding the onset of menses. Additional investigations on the role of sex hormones in HS patho-
genesis and the efficacy of hormone-based therapies are warranted.

� 2020 Published by Elsevier Inc. on behalf of Women’s Dermatologic Society. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Hidradenitis suppurativa (HS) is a chronic inflammatory condi-
tion that presents as painful nodules, sinus tracts, and scarring
typically within intertriginous regions (Alikhan et al., 2009). HS
has been found to disproportionately affect women compared with
men in a 2.4:1 ratio (Garg et al., 2017). Many women report a
change in HS symptoms in association with menses; therefore,
sex hormones are thought to contribute to HS pathogenesis (Von
Der Werth and Williams, 2000). There is a paucity of data in the lit-
erature on the temporal pattern of perimenstrual flares or how
consistently patients experience perimenstrual flares (Riis et al.,
2016). This study sought to characterize the pattern of perimen-
strual HS flares and factors associated with these flares, as well
as investigate responses to hormone-based treatments.
Methods

An anonymous web-based questionnaire was distributed to
various Facebook HS support groups in May 2020. The majority
of Facebook groups are private and need permission from group
administrators to join. Facebook group administrators posted the
survey link to their group’s Facebook page. The inclusion criteria
for the study were women who self-identified as having HS and
who were premenopausal and experiencing menstrual cycles.
The study was deemed exempt by the University of Arizona insti-
tutional review board. Participants self-reported Hurley staging

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijwd.2020.09.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ijwd.2020.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jhsiao@mednet.ucla.edu
https://doi.org/10.1016/j.ijwd.2020.09.002
http://www.sciencedirect.com/science/journal/23526475


E.K. Collier, K.N. Price, T.R. Grogan et al. International Journal of Women’s Dermatology 6 (2020) 372–376
using a provided description. Respondent characteristics and study
variables were summarized for the entire cohort using mean ± s-
tandard deviation (SD) and range for continuous measures and fre-
quency (%) for categorical variables. To compare categorical
variables between the groups (e.g., worsening of HS with menses
and worsening of acne with menses), we used the v2 test. To assess
the association between ordinal ranked or continuous variables
(e.g., timing when HS and acne symptoms worsen in relation to
menses, which was coded as the week before, during, and after),
we used Spearman’s correlation. To compare continuous measures
between groups (e.g., body mass index between participants with
menstrual HS flares and those who did not have menstrual flares),
we used the independent samples t test. The statistical analyses
were performed using IBM SPSS, version 25 (Armonk, NY) and p-
values <.05 were considered statistically significant.

Results

A total of 283 respondents met the inclusion criteria. Demo-
graphic and HS characteristics are presented in Table 1. Mean
age at the time of the survey was 35 years (SD: 8.0 years), of
menarche was 12.1 years (SD: 1.6 years), and of HS symptom onset
was 18.3 years (SD: 8.0 years). The majority of participants (176 of
282 women; 62.4%) reported HS worsening with menses, and
86.9% (153 of 176 women) noted that flares occur always or often
with menses. Most respondents (138 of 175 women; 78.9%)
reported that their HS flared in the week preceding their menses
as opposed to during (33 of 175 women; 18.9%) or after (4 of
175 women; 2.3%) menses. Over a third of respondents (28 of 79
women; 35.4%) who had been treated with spironolactone
reported improvement of HS symptoms, which is a higher response
rate than all other listed hormonal medications, including finas-
teride, transdermal patch, oral contraceptive pills (OCPs), met-
formin, birth control implants, hormonal intrauterine devices
(IUDs), medroxyprogesterone acetate, vaginal ring, and cypro-
terone (Fig. 1). More than a quarter of participants who used
medroxyprogesterone acetate (14 of 55 women; 25.5%) or who
used a hormonal IUD (18 of 69 women; 26.1%) reported worsened
HS symptoms. Respondents who reported menstrual HS flares
trended toward reporting improved HS symptoms on OCPs
(24.5% vs. 10%; p = .087) and spironolactone (40.4% vs. 23.5%;
p = .213) compared with those without menstrual flares, although
these findings were not statistically significant.

The rate of menstrual acne flares is significantly higher in
women with menstrual HS flares (64 of 74 women; 86.5%) than
in women without menstrual HS flares (13 of 20 women; 65%;
p = .027). There is a significant positive correlation between tempo-
ral worsening of menstrual flares of HS and acne. Women who
report premenstrual HS flares also tended to report premenstrual
acne flares (Spearman correlation: 0.60; p < .001). Menstrual HS
flares were significantly more likely in participants with a family
history of HS than in those without (49.6% vs. 28.2%; p = .019).
Race, HS disease severity, body mass index, and the presence of
acne or polycystic ovary syndrome did not significantly correlate
with worsening HS during menses.

Discussion

Our study found that 62.4% of women of childbearing age
reported HS flares with menses, and these flares typically occurred
in the premenstrual period. Our study findings are consistent with
those of previous studies that reported rates of perimenstrual
flares between 44% and 63% (Riis et al., 2016). Participants reported
varying perceived efficacy of hormonal treatments, with spirono-
lactone reported to have the most benefit. Meanwhile, medrox-
yprogesterone acetate and hormonal IUDs, which are
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progesterone-laden treatments, were reported to worsen symp-
toms at a higher rate than other hormonal treatments. These find-
ings suggest that providers should inquire about perimenstrual HS
flares when managing women of childbearing age. In addition,
spironolactone may be considered for women who are not actively
planning to become pregnant. Avoidance of medroxyprogesterone
acetate and hormonal IUDs may prevent the potential worsening of
HS symptoms.

There is limited data in the literature on the pattern of perimen-
strual flares or how consistently patients experience perimenstrual
flares. This study adds to the previous literature by characterizing
the temporal pattern of HS perimenstrual flare as predominantly
occurring during the premenstrual phase. In addition, most
respondents described consistently experiencing worsening flares
with each menstrual cycle. After reaching their peak during the
midluteal phase, levels of progesterone and estradiol decline dur-
ing the week preceding the onset of menses (Reed and Carr,
2000). This decline in sex hormones is hypothesized to cause the
premenstrual flares of HS disease, but further investigation is
needed to substantiate this hypothesis.

Our study also found that among women who had concomitant
acne, 71.7% reported worsening of acne with menses. The higher
rate of menstrual acne flares in women with concurrent menstrual
HS flares suggests that there may be a common hormonal influence
shared by these two diseases, such as the androgenic effect of sex-
ual hormones causing worsening flares. The predominant onset of
HS after menarche and the impact of pregnancy on disease course
lend further support to a hormonal role in HS. However, at this
time, the definitive relationship between progesterone, estrogen,
and HS symptoms requires further elucidation. Given that men-
strual HS flares were associated with having a positive family his-
tory of HS, further investigation into whether hormonal HS may be
a unique subtype of HS with strong familial influence is warranted.

The potential benefit of spironolactone for HS shown in this
study is consistent with the results of previous studies that demon-
strated efficacy with spironolactone treatment (Golbari et al.,
2019; Lee and Fischer, 2015). The North American Hidradenitis
Suppurativa management guidelines suggest that progestogen-
only contraceptive drugs may worsen HS and should be avoided
(Alikhan et al., 2019). Our study’s finding that more than a fourth
of respondents who were on medroxyprogesterone acetate or a
hormonal (progesterone) IUD perceived worsened HS supports this
recommendation. Combined OCPs and spironolactone are both
used to treat HS in women. Further investigation is needed to
determine what patient characteristics (e.g., presence of menstrual
flares) may predict an increased likelihood of response to these
treatments. Our study also showed a reported efficacy rate of
15.5% for metformin, which is lower than that reported in previous
studies on metformin and HS (Jennings et al., 2020; Verdolini et al.,
2013), and of 25% in finasteride; however, the cohort of patients
endorsing finasteride treatment was small. Metformin and finas-
teride are two other hormonal medications used in the treatment
of HS, although more data are needed to explore efficacy.

Limitations of this study include recall bias, response bias, self-
reported HS and Hurley stage, self-reported polycystic ovary syn-
drome, and generalizability of online social media groups with
the general HS population. In addition, other HS comorbidities,
such as smoking, were not studied. Given the anonymous nature
of the survey and the continuously changing numbers of partici-
pants in these Facebook groups, the response rate is unknown.
Patients also did not differentiate between the use of
progestogen-only versus combined OCPs, which limits the study’s
ability to draw conclusions about OCP efficacy given that
progestogen-only OCPs may be harmful while combined OCPs
are thought to be beneficial. Also, progestogen agents in combined
OCPs have varying androgenic or antiandrogenic effects. The dura-



Table 1
Participant demographic and HS disease characteristic information.

Patient characteristics n (%)

Age
At the time of the survey, mean ± SD (range), y (n = 283) 35.0 ± 8 (18–54)
At menarche, mean ± SD (range), y (n = 282) 12.1 ± 1.6 (8–17)
At HS symptom onset, mean ± SD (range), y (n = 280) 18.3 ± 8.0 (4–48)

Body mass index, mean ± SD (range), (n = 282) 34.6 ± 8.5 (17.4–64.6)

Country of residence (n = 279)
United States 201 (72.0)
United Kingdom 36 (12.9)
Canada 18 (6.4)
Australia 9 (3.2)
Puerto Rico 4 (1.4)
Malaysia 2 (0.7)
Other* 9 (3.2)

Race/ethnicity (n = 283)
White/Caucasian 199 (70.3)
Black/African descent 30 (10.6)
Hispanic/Latino 28 (9.9)
Mixed or Multiracial 15 (5.3)
Asian/Pacific Islander 6 (2.1)
Other 5 (1.8)

History of polycystic ovary syndrome (n = 283) 63 (22.3)

History of acne (n = 283) 128 (45.2)

HS severity (n = 282)
Hurley stage 1 15 (5.3)
Hurley stage 2 155 (54.8)
Hurley stage 3 112 (39.7)

HS symptoms in relation to menarche (n = 279)
Prior to menarche 37 (13.3)
At same age as menarche 22 (7.9)
After menarche 220 (78.9)

Family history of HS (n = 283)
Yes 91 (31.2)
No 112 (39.6)
Do not know 80 (28.3)

Body parts affected by HS (n = 283)
Groin/genitals 258 (91.2)
Axillae 217 (76.7)
Buttocks 191 (67.5)
Breast/inframammary 158 (55.8)
Behind ears 44 (15.5)
Posterior neck 38 (13.4)
Scalp 26 (9.2)
Other 79 (27.9)

Duration of menstrual cycle (n = 281)
<21 days 15 (5.3)
21–35 days 193 (68.7)
>35 days 6 (2.1)
Too irregular to say 67 (23.8)

HS gets worse with period (n = 282)
Yes 176 (62.4)
No 52 (18.4)
Do not know 54 (19.1)

How frequently does your HS get worse with your periods? (n = 176)
Always 96 (54.5)
Often 57 (32.4)
Sometimes 23 (13.1)

HS usually gets worse (n = 175)
In the week before my period 138 (78.9)
During my period 33 (18.9)
In the week after my period ends 4 (2.3)

Does acne get worse with period (n = 127)
Yes 91 (71.7)
No 21 (16.5)
Do not know 15 (11.8)

Acne usually gets worse (n = 91)
In the week before my period 64 (70.3)
During my period 27 (29.7)
In the week after my period ends 0 (0.0)

HS, hidradenitis suppurativa.
* xxx.
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Fig. 1. Respondent-perceived effects of hormonal treatments on hidradenitis suppurativa symptoms.
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tion of hormonal regimens was also not recorded; thus, the lack of
an adequate trial may have resulted in perceived treatment failure
as opposed to intrinsic treatment inefficacy. Finally, patients did
not specify whether they were taking other HS medications con-
comitantly with their reported hormonal treatment, which may
have impacted perceived treatment efficacy.
Conclusion

Female patients with HS have a high rate of perimenstrual
flares, and specifically of premenstrual flares, which supports the
role of hormonally mediated factors of HS pathogenesis. Further
investigation of treatment efficacy of hormonal treatments, includ-
ing identifying subgroups of patients who are more likely to
respond, is needed. Improved understanding of the role of sex hor-
mones in HS pathogenesis and the benefit of hormonal therapies
will help optimize care for female patients with HS.
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