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Abstract

Background: Hormones are thought to play a role in hidradenitis suppurativa (HS). However,
data on HS disease course during pregnancy and the postpartum period has not been
wellestablished. The objective of this study is to analyze the available literature to determine
HS disease activity during pregnancy and the postpartum period.

Methods: PubMed and Embase databases were systematically searched for relevant articles from
database inception until November 22, 2020. Inclusion criteria included a study population with
the diagnosis of HS and discussion of pregnancy impact on HS disease course or postpartum

flare. Study characteristics, patient demographics, HS severity, and HS disease course during
pregnancy and the postpartum period were extracted by two independent reviewers. The quality
of included studies was assessed using the Newcastle-Ottawa Scale for observational studies.
Heterogeneity was assessed using the Cochran’s Q statistic and | squared index. The random
effects meta-analytical model was used. The primary study outcome was the pooled odds ratio of
improvement or of worsening of HS disease activity during pregnancy.
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Results: The systematic search identified 8 studies for analysis. There was a total of 672 cases
for which data on patient-reported HS disease course during pregnancy was available, and 164
cases for which data on patient-reported postpartum flare was available. In the meta-analyses,
the rate of HS disease improvement was 24% (95% CI, 0.13-0.40) and the rate of HS disease
worsening was 20% (95% CI, 0.11-0.34). Sixty percent (99/164) of patients experienced a
postpartum flare.

Conclusion and relevance: While about one-quarter of women will experience an
improvement in HS during pregnancy, the majority will have stable or worsened disease course,
and over half of patients will experience a postpartum flare. Close monitoring of HS patients

is needed during pregnancy and postpartum periods, as patients may need continued, or even
escalated, disease management.

Keywords
hidradenitis suppurativa; pregnancy; disease course; postpartum flare; acne inversa

Introduction:

Hidradenitis suppurativa (HS) is a chronic and debilitating dermatosis characterized

by painful draining nodules and sinus tracts typically in the intertriginous areas. HS
disproportionately affects women, particularly those of childbearing age [1]. Hormones are
thought to play a role in HS pathogenesis, as supported by the presence of peri-menstrual
HS disease flares [2]. However, data on the impact of pregnancy on HS disease course

has been mixed. Though some studies have found that HS activity may improve during
pregnancy [3-5], others have reported disease worsening [5-6]. Comprehensive information
about the impact of pregnancy on HS disease activity is essential to aid informed decision-
making during pre-pregnancy counseling, and to plan for adequate monitoring and follow
up during pregnancy and after delivery. Herein we systematically review the literature

and perform a meta-analysis to examine the impact of pregnancy on HS disease course.
This study aims to determine 1) whether HS disease activity improves or worsens during
pregnancy, and 2) the frequency of postpartum HS flare.

Methods:
Search Strategy

A systematic review and meta-analysis was performed following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to investigate
whether HS improves or worsens during pregnancy. The PRISMA flow diagram with

the search schema is shown in Figure 1. PubMed and Embase databases were accessed
using the following search terms: ‘hidradenitis suppurativa’ OR ‘hidradenitis’ OR ‘acne
inversa’ OR ‘velpeau disease’ OR ‘verneuil disease’ AND ‘pregnant’ OR ‘pregnancy’ OR
‘gestation’ OR ‘conception’ OR ‘childbirth’ OR ‘delivery’ OR ‘woman’ OR ‘women’ OR
‘worsen’ OR ‘deterioration’ OR ‘exacerbation’ OR ‘flare’ OR ‘trigger’ OR ‘amelioration’
OR ‘improvement’ OR ‘remission’ or ‘postpartum’. The search included all articles from
database inception to the date our search was performed on November 22, 2020. A total
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of 2253 articles were identified. Articles were filtered to remove non-English language and
non-human studies which resulted in 1798 studies. After duplicates were removed, 1410
articles remained.

The title and abstract of the 1410 identified articles were independently screened for
relevance by two authors (JRS and NMV), with any discrepancies discussed to consensus.
Inclusion criteria included a study population with the diagnosis of HS and discussion of
pregnhancy impact on disease course or postpartum flare. Thirty-six articles were included
for full text review. Conference abstracts, reviews or commentaries with no original data,
studies containing data for 5 or fewer patients, and non-relevant articles were excluded.
After full text review, another 28 articles were excluded. Articles selected for full text review
were also screened for references that fit inclusion criteria, but no additional relevant articles
were identified. Eight articles were included in the final data analysis.

Data Extraction

Data extraction was independently performed by two reviewers (JRS and NMV). For each
article, the two reviewers recorded study design, country of study, patient demographics,
HS severity, patient-reported HS disease course during pregnancy, and patient-reported
presence or absence of postpartum flare. Criteria used by each study for assessing change
in HS disease activity were recorded. Quality assessment of the studies was independently
performed by both reviewers using the Newcastle-Ottawa Scale (NOS) for observational
studies and the modified version for cross-sectional studies [7,8]. Any discrepancies were
discussed to consensus with a third reviewer (JLH). No contact with any of the included
studies’ authors was required.

Meta-analyses

Results:

Two meta-analyses were conducted to assess patient-reported (1) HS disease improvement
and (2) HS disease worsening during pregnancy. Forest plots were constructed using the
proportion of women with improved or with worsened symptoms and standard errors/
confidence intervals were computed using inverse variance weighting. Heterogeneity was
assessed using the Cochran’s Q statistic and | squared index (the percentage of variation
across studies that is due to heterogeneity rather than chance) [9]. Because significant
heterogeneity was observed for both analyses, the random effects meta-analytical model was
utilized as opposed to the fixed effects pooled estimate. Statistical analyses were performed
using R V3.6.1 (www.r-project.org) utilizing the ‘meta’ package. P values < 0.05 were
considered statistically significant. A sensitivity analysis that included relevant studies with
five or fewer patients was also performed to see if the pooled estimates changed much when
they were included.

This systematic review and meta-analysis included 8 articles published between 1986 and
2020 that reported HS disease course during pregnancy. A total of 672 cases were identified
for which data on HS disease course during pregnancy was available. Demographic data
including age, race, and disease severity are summarized in Table 1. Mean age at time of
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study ranged from 31 to 53.7 years [3-5,10,11]. Race was reported in only 2 studies [5,6].
Two studies included HS severity data at time of study, and both included predominantly
Hurley 11 and Hurley 111 patients (67.4-90.6%) [3,5]. Lyons et al. reported demographic and
HS severity information at time of pregnancy; mean age was 25.9 years, and out of 191
pregnancies, about half (53.9%) were in patients with baseline Hurley | disease [6].

Study locations included the United Kingdom (n=3), United States (n=2), Denmark (n=2),
and the Netherlands (n=2); one study was conducted in both Denmark and the Netherlands
[4], and one study distributed electronic surveys to international support groups [5]. There
were 6 cross-sectional studies, 1 case control study, and 1 retrospective cohort study. Of a
maximum of 10 points for cross-sectional studies using the modified NOS cross-sectional
scale, quality scores ranged from 3 to 7. Of a maximum of 9 points for cohort and case
control studies, both studies scored 5.

All studies used patient report as the criteria for assessing change in HS disease activity
during pregnancy and postpartum, where reported. In 7 studies, individuals were asked

in a survey or interview to describe the effect of pregnancy on their HS disease course;

in one study, patient report of disease activity during pregnancy was extracted via a
retrospective chart review and number of cases was based on individual pregnancies [6].
Fernandez et al. reported data on differences in delivery methods [5]. Lyons et al. included
information regarding HS treatment during pregnancy [6]. None of the studies included
data on specific timing of HS disease improvement or worsening during pregnancy, such as
trimester-specific information.

HS Disease Course During Pregnancy

Of the 672 cases summarized in Table 1, disease activity improved in 185 (28% overall)

and varied from 0% (0/17) [12] to 83% (5/6) [11] across studies. Based on meta-analysis

of pooled data from all 8 studies, the patient-reported rate of HS improvement was 0.24
(95% ClI, 0.13-0.40). Significant heterogeneity exists between studies (12=92%) (Figure
2A). Disease activity worsened in 205 (31% overall) of the 672 cases; this varied from

0% (0/6) [11] to 62% (70/113) [6] across studies. Based on our meta-analysis, the patient-
reported rate of HS disease worsening was 0.20 (95% ClI, 0.11-0.34), with a large amount of
heterogeneity observed (12=91%) (Figure 2B). As a sensitivity analysis, we also included the
7 identified studies with 5 or fewer patients. The pooled estimate changed to 0.29 (95% Cl,
0.15-0.48) for disease improvement and to 0.23 (95% ClI, 0.13-0.38) for disease worsening,
showing similar results to our meta-analyses above.

Postpartum HS Disease Course

Five studies in our systematic review investigated patient-reported HS disease activity during
the postpartum period (Figure 3). Four of the 5 studies quantified general postpartum disease
activity; a worsening in disease activity during the postpartum period was noted in 99/164
(60%) cases [6,10-12]. The fifth study reported postpartum HS flare in the specific context
of vaginal delivery; 38/162 (23.5%) women with anogenital HS who delivered vaginally
believed that vaginal delivery caused an HS flare [5]. The time frame considered to be the
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postpartum period was not defined by any of the studies except for Lyons et al., defined as
the first 6 months after delivery [6].

Discussion:

Our systematic review and meta-analysis found that HS disease course during pregnancy and
after delivery is variable; random effect meta-analysis showed a 24% rate of improvement

of HS during pregnancy, and a 20% rate of symptom worsening. Additionally, we found

that 60% of women reported experiencing a postpartum disease flare. Previous literature
characterizing HS disease course during pregnancy has been limited by small sample

sizes, retrospective design, and lack of objective disease severity scoring measures. This
meta-analysis studied a total of 672 pregnancy cases and 164 postpartum cases, providing

a larger sample size and therefore a more robust estimate of HS disease activity changes
during and after pregnancy than any of the included studies individually.

Improvement in disease activity during pregnancy has been reported in autoimmune
inflammatory diseases, including rheumatoid arthritis and multiple sclerosis [13,14].

This improvement is thought to be secondary to an overall pregnancy-induced
immunosuppressive state, driven by changes in T cell regulation, cytokine profiles, and
hormonal influences on the immune system [15]. However, our study has found that the
effect of pregnancy on HS disease course is mixed. This information is crucial to effectively
counsel patients regarding their HS disease course during pregnancy, and to aid in planning
potential treatment regimen modifications. Lyons et al. found a high rate of HS exacerbation
during pregnancy, but a lack of HS-directed medical treatment for these patients [6]. Given
our finding that most patients will remain stable or worsen, this emphasizes the importance
of diligent monitoring by both dermatologists and obstetricians.

The impact of sex hormones on HS is evidenced by disease onset around puberty,
worsening with menses, rare post-menopausal onset of disease [2], as well as an established
association with polycystic ovarian syndrome (PCOS) [16]. Two studies included in our
review examined the relationship between presence of menstrual HS flares and HS disease
activity during pregnancy. Fernandez et al. found a positive correlation trending towards
significance, wherein patients who had worsening during menses were more likely to have
worsening during pregnancy (p = 0.06) [5]. Vossen et al. identified a significant inverse
relationship [3].

Pregnancy may impact HS in several different ways. Potentially protective factors for

HS during pregnancy include immune modulation through changing levels of estrogen

and progesterone. As estrogen levels rise during pregnancy, there is a shift from pro-
inflammatory to anti-inflammatory cytokines [17]; additionally, estrogen activates regulatory
T cells, which have been correlated with improvement of other inflammatory diseases such
as rheumatoid arthritis during pregnancy [18,19]. Progesterone exerts anti-inflammatory
effects by suppressing interferon (IFN) production and activity of CD4+ T cells and T helper
(Th)-17 cells, all of which are implicated in HS pathogenesis [20]. However, the specific
effects of estrogen and progesterone on HS remains unclear, and some studies suggest that
progesterone-laden treatments may worsen HS symptoms [21]. Further characterization of
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the timing of disease changes during pregnancy in relationship to hormone levels could
provide additional insight into the mechanisms underlying hormonal impact on HS disease
activity during pregnancy. Potential contributing factors to HS flares during pregnancy
include physical changes to the body, such as weight gain and increased friction in the
intertriginous areas. Adipocytes have been shown to promote secretion of pro-inflammatory
cytokines including tumor necrosis factor (TNF)-a [20]. Interestingly, Lyons et al. found

no correlation between weight gain during pregnancy and change in HS disease status [6].
Furthermore, patients may need to discontinue certain medications prior to conception, such
as oral contraceptives, spironolactone, or tetracyclines, which could precipitate disease flares
during pregnancy.

Limitations of this study include that the data analyzed was largely obtained from survey
studies and patient reporting of symptoms may involve recall bias. In addition, patients
who volunteer to be part of HS survey studies may not be reflective of the general HS
population. All of the included studies took place in North America and Europe, limiting
generalizability. Only one study included information on HS treatment during pregnancy.
Finally, substantial heterogeneity between studies was observed, likely due to differences
in study design. Future investigations in this field should include improved reporting of
pertinent demographics, medical complications of pregnancy, pregnancy history, objective
measurements of disease activity, detailed timing of disease changes, defined criteria for
postpartum HS flare, and inclusion of more diverse populations.

Conclusions:

Although about a quarter of women with HS may experience improvement in their disease
during pregnancy, the majority of women have stable or worsened disease course. In
addition, over half of women may have a postpartum disease flare. Close collaboration
between dermatologists and obstetricians is needed to ensure appropriate monitoring for
expecting HS patients. Large prospective pregnancy registries [22] may improve our
understanding of the impact of pregnancy on HS. Finally, evidence-based consensus
guidelines are urgently needed to aid in proper management for these patients.
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The majority of pregnant hidradenitis suppurativa patients experience stable or worsened

disease and postpartum flare.

Key Message:
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Hidradenitis suppurativa worsening during pregnancy

a

References

Femandez (2020)
Lyons (2020)
Vossen (2017)
Kromana (2014)
Jemec (1988)
Harrison (1988)
Mortimer (1986)
Barth (1996)

Random effects model

97
70
16

WO O N

# Worsened Total N

279
113
96
85
32
44
6
17

672

Heterogeneity = 91%, 2= 0.8393, p < 0.0t

= ——

r

T | TR e T

Worsened rate

T

1

0 010203040506 07

0.35
062
0.17
008
0.19
0.14
000
0.18

0.20

Page 10

Worsened rate 95% CI

[0.29; 0.41)
(052, 0.71)
[0.10; 0 26)
[0.03; 0.16]
[0.07; 0.36}
(005, 027]
(0.00; 0 46)
[0.04; 0.43)

{0.11; 0.34}

Hidradenitis suppurativa improvement during pregnancy

b

References

Fernandez (2020)
Lyons (2020)
Vossen (2017)
Kromann (2014)
Jemec (1988)
Harrison (1988)
Mortimer (1986)
Barth (1996)

Random effects model

102

9
29
17

9
14

5

0

# Improved Total N

279
113
96
85
32
44
6
17

672

Heterogenety: 4= 92%, +$=0.9084 p <001

Figure 2A and 2B.
Forest plots of random effects meta-analyses among pregnant hidradenitis suppurativa

patients

] T I 1

02 04 06 08
Improvement rate

improvementrate 95% Cli

0.37
0.08
0.30
020
028
032
083
0.00

0.24

[0.31;0.43)
[0.04; 0.15)
[0.21. 0.40)
[0.12;0.30)
10.14;0 47)
[0.19; 0.48)
[0.36; 1.00)
[0.00;0.20)

(0.13; 0.40)

Shown are 8 studies on HS disease course during pregnancy. For each study, the square

represents the observed rate with the whiskers estimating the 95% confidence interval.

The dashed line represents the estimated pooled rate. The diamond at the bottom of each
figure represents the overall pooled estimate of all studies along with the respective 95%
confidence interval using the random effects model.

Dermatology. Author manuscript; available in PMC 2023 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Seivright et al.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Figure 3.

Page 11

83%
66%
60%
39%
I 17%

Jemec 1988 [10] Mortimer 1988 [11] Barth 1996 [12] Lyons 2020 [6] Average

Percentage of patients reporting postpartum hidradenitis suppurativa flare

Dermatology. Author manuscript; available in PMC 2023 January 01.



Page 12

Seivright et al.

pauodai jou :aoey -

2 :U0119319S h ° .
oT/e (zv=u) 6G-GT abuel ‘Zg ueaw :aby - 9 :eyep Aoueubaid [TT] 9861
13 (zy=U) 4 %00T :49puds) - 2t 'ON [e10L Jeuonoss-ssoi) | wopBury pauun ‘e 18 JaWIoW
1 :ainsodxg pauodas jou :|INgG -
Z :Aupqesedwon paniodal 10U :AJ1I9NASS -
Z :uondajes paliodal Jou :aoey - Z¢ erep Aoueubaid
Y (SH yum 4 0/=u) s1eak G—,T abuels ‘Tg ueaw :aby - 10J3U0d
2 (0£T=U) 4 %00T :13puso - 00T ‘SH 0L :'ON [e10L 1043u02 8sed Jlewusq [o1] 886T 08Wir
1 :awoomno (4 8/=u) '8z uesw NG -
0 :Aujiqesedwon paniodai Jou :AJ1I9NASS -
'Z :uonos|as panodal Jou :adey - 7 reyep Aoueubalg
ot payodai jou :aby - papnjoul [e2] 886T
e (2GT=U) IN %€'82 'd %/ 'T. 49pua9 - syuanied gGT "ON [ei0L [euonoas-sso1d | wophury paiun ‘e 18 uosLeH
T :woono (€5=U) 6°G5—6"0c abuel ‘€'gz UeIpaW :|INg -
0 :Auligeredwon pauiodal Jou :A1IBNSS -
'€ 0199198 _oo.toge 10U :90RY -
; oty (99=u) 65-9T abuel ‘cg uelpaw :aby - /T ‘erep Aoueubaid [z1]
e (99=U) 4 %00T :43pua9 - 99 'ON [e10L [euon8s-ss010 | wophury psnun 9667 '[e 10 yuegd
T :3W0onQ (621=U) 0'8y—€'8T abues 0"/ Ueal :|INg -
0 :Anliqeredwon pauiodal Jou :A1IaNSS -
b “U0n03jag pauiodal jou :a0ey -
; 0T/ (62T=U) 98-0¢ abuel ‘"€ ueaw :aby - G8 :erep Aoueubaid SpueIayIsN [¥] ¥T02
e (62T=U) IN %T"0T 'd %6'68 :19pus9 - 62T 'ON [e10L |euondss-ssoid “ewued ‘e 18 UuewWoIy
. (96=U) 98z uesw :ING -
z “b__mammmwmw (6=U) %L €T 111 A3lNH '9%. €S 11 AS1INH '%9°ZE | A91INH :AlLianas -
¢ U0N03J3s pauodal jou :aoey -
oL (96=U) L'0T —/+ S0°0% Uedw :30V - 96 ‘eyep Aoueubaid [e]
e (98T=U) 4 %00T :J8puso - 98T “'ON [e10L [euo1108s-sso1) SpueIaYlsN | LTOC ‘|e 18 USSSOA
7 :W0NN0 xmmﬁug ».mmlm.»m abuel ‘9'eg ueaw NG - sa1oueubaid
0 :Anjigeredwon (T6T=U) %b'6 111 A31INH '%69°9€ " AopnH 96°€S | AajnH :A1L18nss - €TT “erep Aoueubaid
" g oyod (66T=U) %G'T 43410 '%Q'2T SUUYM %6 G8 Yolg 1808 - (uswiom /2T
6/5 (z0z=u) 82—z 3buel ‘6'Gz ueaw :aby - Aq pauodai) saoueubaid 10yod [9]
q (sa1oueubaid zoz=u) 4 %00T :4apuso - 202Z 'ON [e10L annoadsoney SaJe1S paluN 0202 ‘[ 18 SuoA
(c9z=U) T°89-6"LT abuel ‘T°9 UBSW NG -
Z :8W0NN0 (852=U) %€"Sv [11 ASLINH ‘%€ Sy 11 ASLINH *%¢°6 | ABlINH :AlIaAsS - sdnouf
T sAungeredwod | (6L2=U) %6°2 J3U10 ‘9%"0 JapUB]S| A1oBd '9%T'T UBISY Lanos }oddns autjuo
T :uon3[es %G'Z UBDLIBLIY SAIIBN ‘966", JIUBASIH ‘%2 8 >0®|d ‘%T L. SHUA 1808y - Jeuoleussiul
; 0T/ (622=U) sieak y,-6T abuel ‘7°gc ueaw :aby - 6.2 erep Aoueubaid pue (sa1u1j2 SH) [s] 0z02
13 (622=U) 4 %00T :48puUd9 - 6.2 :'ON [210L |eUO1108S-SS01D) $918IS paNuN ‘e 18 ZapueuleS
a|qe|rene
eep asInod Aoueubsid
(Sres JApnis joawn yumsid Jo 'oN [eloL

10 'ON) Wewsssssy A1Eend

Te A11Jenss SH pue (| INg ‘9oe. ‘abe ‘Jepuab) solyde ibowep Jusited

siueired 'ON [e10L

ubsep Apnis

uoleo0| Apnis

804n0s

Author Manuscript

‘T algeL

Author Manuscript

Author Manuscript

solydesBowaq 1uaned pue sansLslorIRyD Apnis

Author Manuscript

Dermatology. Author manuscript; available in PMC 2023 January 01.



Page 13

Seivright et al.

S3IPNIS |0JIUOD 8SB 10} 8|BIS BMENIO-8[ISEaMBN 8u Buisn paeInojed
SBIPNIS 14040 10} 8]8IS BMENO-8]ISLOM3N U1 Buisn ngm_:o_moq
S3IPNIS [UOIIO3S-SS01D 40} 9[8IS BMENQ-3ISLOMBN PalyIpow ayy Buisn pateInofed,

Aoueubaid Jo awn 1e NG pue ‘Allienss SH ‘abe Jusijed payiodal “Je 18 SUOAT
v

eaneInddns siIuspeIpIY ‘SH 'Xapul ssew Apod ‘[IAG :SUOIRIAIGQY

T :8WO09IN0
0 :Aupgesedwo)

pauodal Jou ;NG -
pauiodal Jou :A1IBNSS -

(S5
JO "'ON) JuewssassY Alfend

Apns joawn
e A11Jonss SH pue (| INg ‘Boe. ‘Bbe ‘Jepuab) solyde iowiep 1usited

s|qe|ene

elep as.inod Aoueubs id
ymsid jo 'ON [eloL
siualred ‘oN [elol ubisap Apnis uoled0| Apnis 92.n0S

Author Manuscript Author Manuscript

Author Manuscript Author Manuscript

Dermatology. Author manuscript; available in PMC 2023 January 01.



	Abstract
	Introduction:
	Methods:
	Search Strategy
	Data Extraction
	Meta-analyses

	Results:
	HS Disease Course During Pregnancy
	Postpartum HS Disease Course

	Discussion:
	Conclusions:
	References
	Figure 1.
	Figure 2A and 2B.
	Figure 3.
	Table 1:



