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Background: Hidradenitis suppurativa (HS) is associated with comorbidities that contribute to poor

health, impaired life quality, and mortality risk.

Objective: To provide evidence-based screening recommendations for comorbidities linked to HS.

Methods: Systematic reviews were performed to summarize evidence on the prevalence and incidence of
30 comorbidities in patients with HS relative to the general population. The screening recommendation for
each comorbidity was informed by the consistency and quality of existing studies, disease prevalence, and
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magnitude of association, as well as benefits, harms, and feasibility of screening. The level of evidence and
strength of corresponding screening recommendation were graded by using the Strength of Recommen-
dation Taxonomy (SORT) criteria.

Results: Screening is recommended for the following comorbidities: acne, dissecting cellulitis of the scalp,
pilonidal disease, pyoderma gangrenosum, depression, generalized anxiety disorder, suicide, smoking,
substance use disorder, polycystic ovary syndrome, obesity, dyslipidemia, diabetes mellitus, metabolic
syndrome, hypertension, cardiovascular disease, inflammatory bowel disease, spondyloarthritis, and sexual
dysfunction. It is also recommended to screen patients with Down syndrome for HS. The decision to screen
for specific comorbidities may vary with patient risk factors. The role of the dermatologist in screening
varies according to comorbidity.

Limitations: Screening recommendations represent one component of a comprehensive care strategy.

Conclusions: Dermatologists should support screening efforts to identify comorbid conditions in HS. (J
Am Acad Dermatol 2022;86:1092-101.)

Key words: acne; cardiovascular disease; comorbidity; Crohn’s disease; depression; dermatologist; diabetes
mellitus; dissecting cellulitis of the scalp; down syndrome; dyslipidemia; generalized anxiety disorder;
guidelines; herpes zoster; hidradenitis suppurativa; hypertension; inflammatory bowel disease; lymphoma;
metabolic syndrome; North America; obesity; pilonidal disease; polycystic ovary syndrome; pyoderma
gangrenosum,; screening; sexual dysfunction; smoking; spondyloarthritis; substance use; suicide; systemic;
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ulcerative colitis.

As a chronic suppurating
inflammatory disease, hidra-
denitis suppurativa (HS) ex-
emplifies the potential link
between integumentary and
systemic disease. Indeed, HS
is associated with higher
overall comorbidity burden
than exists for either healthy
or psoriasis populations.’
This burden also influences
mortality risk.” The dispro-
portionate prevalence of HS
in women and Black pa-
tients” intensifies the need to identify comorbidities
and mitigate their impact. Herein, the US and
Canadian HS Foundations have provided evidence-
based screening recommendations to support early
recognition and treatment of comorbid conditions
with the goal of improving long-term health out-
comes for patients with HS.

burden.

METHODS

The scope, content, synthesis of evidence, method
of rating quality of evidence,® and provisos are
described in the Supplemental Materials (available
via Mendeley at https://doi.org/10.17632/j52xjybbhg.

D.

Recommended role of the dermatologist in
screening

Some screenings may be out of scope for
dermatologists. We recommend that dermatologists

CAPSULE SUMMARY

« Hidradenitis suppurativa (HS) is
associated with a high comorbidity

» Dermatologists have a pivotal role in
screening for some comorbidities in HS
while also serving as advocates for
patients with HS when referring for
interdisciplinary screening measures.

perform examinations for co-
morbid conditions involving
the skin and a simple
review of systems for extrac-
utaneous comorbidities.
Individual screenings may
be prioritized and distributed
across visits as is feasible.
Dermatologists may serve as
advocates by directing pri-
mary physicians to potential
comorbidities  for  which
screening is recommended.

RESULTS

The level of evidence and screening recommenda-
tions, including suggested methods and roles for the
dermatologist, are summarized in Tables I and 117"

Integumentary disease

Acne. Like HS, acne is a disease of the piloseba-
ceous unit that affects young adults, has female
predominance, and may be mediated by androgens.
Acne and HS may also share common inflammatory
pathways involving the follicular unit.

Higher prevalence of acne vulgaris/conglobata
among patients with HS compared to control in-
dividuals was observed across 4 studies, with the
prevalences ranging from 4.5% to 15.2%.'""" The
odds of having acne vulgaris/conglobata were 1.77
to 5.07 times greater in patients with HS."""” There
were no large-scale studies addressing the preva-
lence of acne fulminans in patients with HS.
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Abbreviations used:

aOR: adjusted odds ratio

CD: Crohn’s disease

CL: confidence interval

DCS: dissecting cellulitis of the scalp
DM: diabetes mellitus

DS: Down syndrome

HS: hidradenitis suppurativa

HZ: herpes zoster

IL: interleukin

MACE: major adverse cardiovascular events
MetS:  metabolic syndrome
PCOS: polycystic ovary syndrome

PD: pilonidal disease

PG: pyoderma gangrenosum
SD: sexual dysfunction

SUD: substance use disorder
TNF: tumor necrosis factor
UC: ulcerative colitis

Dissecting cellulitis of the scalp. Dissecting
cellulitis of the scalp (DCS) and HS are suppurative
conditions involving the follicular unit characterized
by perifollicular inflammatory nodules and intercon-
nected draining tunnels eventuating in scarring.
Some consider DCS to represent HS of the scalp.

In one study of more than 5000 patients with HS,
DCS prevalence was 9.2%, compared to 0.7% in
matched control individuals.'” The risk of DCS in
patients with HS was 13.38 (95% confidence interval
[CI], 9.60-18.64) times greater.'’

Pilonidal disease. Pilonidal disease (PD) and
HS are chronic inflammatory diseases of follicular
occlusion characterized by perifollicular inflamma-
tory nodules and draining tunnels.

Across 2 large-scale studies and 1 small retrospective
cohort study, PD prevalences among patients with HS
ranged from 1.4% to 2.3%, compared with 0.1% to 0.3%
in control individuals."”"” The prevalence of PD may
be greater among patients with severe HS."” Adjusted
odds of PD among patients with HS ranged from 4.97
to 5.61 times that of control individuals.">"”

Pyoderma gangrenosum. HS and pyoderma
gangrenosum (PG) share clinical features, including
similar demographic composition, presence of sup-
purating plaques and ulcers, neutrophil rich inflam-
mation, response to tumor necrosis factor (TNF)
inhibitors, and coexistence as part of autoinflamma-
tory syndromes.

The prevalence of PG among patients with HS
ranges from 0.2% to 0.4%.'*'® Prevalence is higher
(3.7%) among patients with HS having Crohn’s
disease (CD).'" In a study of 65,000 patients with
HS, the adjusted odds of having PG was up to 20
times greater among patients with HS (0.18%)
compared to control individuals (0.01%)."% The
association was independent of CD status.”
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Herpes zoster. Local and systemic inflammation
and exposures to immunomodulating therapies may
increase reactivation risk. Introduction of a highly
effective herpes zoster (HZ) vaccine has also increased
the relevance of identifying individuals at elevated risk.

In a retrospective study, hospitalized patients with
HS had 1.65 (95% CI, 1.13-2.39) times the odds of HZ
compared to hospitalized control individuals,
although absolute prevalence was low in both
groups (0.143% vs 0.145%).'” In another retrospec-
tive cohort study of 30,000 patients with HS, those
not receiving immunosuppression had an incidence
of 0.4%.”" Patients with exposure to immunosup-
pression had a crude HZ incidence of 1.3%, although
this burden still approximated that observed in the
general US population (1.0%).”’ The adjusted odds
ratio (aOR) of developing HZ among patients with
HS was similar regardless of immunosuppression
status, suggesting that immunosuppression does not
modify the relationship between HS and HZ.”"

Mood disorder and suicidality

The pathogenesis of HS and major depression may
be linked through increased expression of proinflam-
matory cytokines, including interleukin (IL) 6 and
TNF, which are observed at higher levels in both
conditions.”’ Additionally, HS has substantial impact
on health-related quality of life,”* which likely con-
tributes to risk of depression, anxiety, and suicidality.

Depression. The prevalence of depression in HS
populations is as high as 26%."” The adjusted odds of
depression among patients with HS ranges from 1.3
to 4.8 times that of control populations.'”*"*” The
prevalence of depression may be greater among
patients with a higher Hurley stage.”®

Generalized anxiety disorder. In a meta-
analysis, the prevalence of generalized anxiety disorder
among patients with HS was approximately 5%.”” In a
prospective community-based study, patients with HS
had 1.7 times the odds of anxiety compared to control
individuals.” Larger retrospective clinical and admin-
istrative database studies have also described higher
prevalences and likelihoods of anxiety among patients
with HS compared to control individuals."”**

Completed suicide. Evidence from European
national registries indicates higher incidence of
completed suicide among patients with HS. In a
Finnish study, 4.4% of deaths in patients with HS
were caused by suicide compared to 1.8% of deaths
in control individuals, and risk of suicide was 2.8
(95% CI, 1.7-4.5) times higher in patients with HS.”’
In Denmark, patients with HS were observed to have
a crude incidence of completed suicide of 0.3 per
1000 person-years, with an increased adjusted risk of
24 (95% CI, 1.1-5.5) times that of control
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Table I. Level of evidence and strength of comorbidity screening recommendations in HS

Comorbidity in HS Level of evidence

Strength of recommendation

Is screening recommended?*

Acne vulgaris/conglobata Il
Dissecting cellulitis of scalp Il
Pilonidal cyst Il
Pyoderma gangrenosum Il

Depression Il
Anxiety Il
Suicidality Il

Tobacco Il
Substance misuse Il

Polycystic ovary syndrome Il
Obesity Il
Dyslipidemia Il
Diabetes mellitus I
Metabolic syndrome Il
Hypertension Il
Cardiovascular disease I
Inflammatory bowel disease I
Spondyloarthritis Il
Sexual dysfunction Il
Down syndrome I

Thyroid disease —
Nonalcoholic fatty liver disease —
Obstructive sleep apnea —
Renal disease —
Sleep disturbances —
Alzheimer disease Il
Herpes zoster Il
Lymphomas I
Psoriasis vulgaris I

B Yes
B Yes
B Yes
B Yes, for patients with ulcerations,

regardless of inflammatory bowel
disease status

B Yes
B Yes
B Yes, for patients who have known

psychiatric disease, including substance
use, or those who exhibit signs of
psychological distress

B Yes

Yes, for patients with chronic pain,

depression, or anxiety

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes, screen patients with trisomy

21 for HS

— Insufficient evidence

— Insufficient evidence

— Insufficient evidence

— Insufficient evidence

— Insufficient evidence

B No

B No

B No

B No

loo]
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HS, Hidradenitis suppurativa.

*A recommendation for or against screening is based on the (1) findings and overall level of evidence from the systematic review, including
the absolute prevalence of the condition and magnitude of association with HS; (2) potential benefits, harms, costs, and feasibility of
screening; and (3) latest population-based screening recommendations in the general population, if available.

. .. 28
individuals.?®

among women with HS.

The risk of suicide may be higher

29

Substance use

Tobacco  smoking. Nicotinic  acetylcholine
receptors are found on cells putatively implicated in
the pathogenesis of HS. Nicotine has been shown to
induce infundibular epithelial hyperplasia and hyper-
keratosis, alter the cutaneous microbiome, stimulate
release of TNF by  keratinocytes  and
T-helper 17 cells, disturb polymorphic neutrophil
granulocyte chemotaxis, and immunomodulate macro-
phage function.

Five cross-sectional studies from Europe,
South America,’” and Turkey”” observed significantly

23,30,31

higher frequencies of self-reported smoking among
patients with HS compared to control individuals,
with prevalences in HS ranging from 17.9% to 88.9%.
Two large retrospective studies in North America®
and Israel” and a single-center case-control study™®
also found a significant association between smoking
and HS by using electronic records. In one of these, a
90% increase in risk (aOR, 1.9; 95% CI, 1.8-2.0) of new
HS diagnosis was observed among smokers
compared to nonsmokers, suggesting that smoking
could be a risk factor for HS.”* Evidence supporting
smoking cessation as a means to improve the disease
course is limited.

Substance use disorder. Patients with HS expe-
rience chronic pain and have physical, emotional,
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Table II. Suggested screening methods and frequency for comorbid conditions in HS
Comorbidity in HS Screening method Suggested frequency
Screening performed by dermatologist using physical examination; manage if positive screening result
Acne vulgaris/conglobata Physical examination of face and trunk Annual
Dissecting cellulitis of scalp Physical examination of scalp Annual
Pilonidal disease Physical examination of sacral region Annual
Pyoderma gangrenosum Physical examination of ulcerations With presence of cutaneous
ulcerations
Down syndrome Physical examination of patients with Down syndrome Annual
for findings suggestive of HS
Screening performed by dermatologist using screening question; refer for management with
positive screening result
Tobacco smoking Screening question: “In the past year, how often have Annual
you used tobacco products?””
Inflammatory bowel disease  Screening question: “Have you had abdominal pain at Annual
least 3 times a week for at least 4 weeks, bloody stools,
diarrhea (more than 3 bowel movements daily) for 7
consecutive days, or been awoken from sleep because
of abdominal pain or diarrhea?"
Spondyloarthritis Screening question: “Do you have joint pain or stiffness ~ Annual
that is worse first thing in the morning or after a period
of inactivity and gets better as the day goes on?”
Sexual dysfunction Screening question: “Have you been sexually active in Annual
the past 6 months? Do you or your partner have any
sexual difficulties, such as your interest level or
intercourse-related pain?”
Screenings referred to primary care or other specialty for screening and management
Obesity Measurement of height and weight with calculation of Determined by physician to
body mass index’ whom patient is referred
Depression PHQ-2 and PHQ-9° Determined by physician to
whom patient is referred
Generalized anxiety disorder ~ GAD-7° Determined by physician to
whom patient is referred
Suicidality Item 9 of the PHQ-9 assessing thoughts of self-harm'° Determined by physician to
whom patient is referred
Substance use disorder Alcohol: AUDIT-C questionnaire’ Determined by physician to
Opioid Risk Tool'? whom patient is referred
Polycystic ovary syndrome Rotterdam criteria with =2 of the following: oligo/ Determined by physician to
anovulation, clinical or biochemical whom patient is referred
hyperandrogenism, and polycystic ovaries on
transvaginal ultrasonography.'?
Hypertension Blood pressure measurement’ Determined by physician to
whom patient is referred
Dyslipidemia Fasting lipid panel’ Determined by physician to
whom patient is referred
Diabetes mellitus Glycated hemoglobin or fasting blood glucose” Determined by physician to
whom patient is referred
Metabolic syndrome Abnormality in =3 of the following: blood pressure Determined by physician to
measurement, fasting triglyceride, fasting HDL, fasting whom patient is referred
blood glucose, waist circumference measurement’
Cardiovascular disease Anthropometric measurements, waist circumference Determined by physician to
measurement, blood pressure measurement, fasting whom patient is referred

lipid panel, fasting blood glucose, assessment of
tobacco use, physical activity and diet’

AUDIT, Alcohol Use Disorders Identification Test; GAD, generalized anxiety disorder; HDL, high-density lipoproteins; HS, hidradenitis
suppurativa; PHQ, Patient Health Questionnaire.
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and psychological disease impact which may in-
crease risk for substance use disorder (SUD).

In a cross-sectional study in 32,000 patients with
HS, the prevalence of SUD was 4.0%, compared to
2.0% in control individuals. The most common forms
of SUD were alcohol and opioid use. Patients with
HS had 1.50 times the adjusted odds of SUD (aOR,
1.50; 95% CI, 1.42-1.59).>" In a retrospective cohort
study involving 20,000 patients with HS, the 1-year
incidence of chronic opioid use among opioid-naive
patients with HS was 0.3%, double that of control
individuals. In adjusted analysis, patients with HS
had 1.5 times greater risk (aOR, 1.5; 95% CI, 1.2-2.0)
of developing chronic opioid use.”® In a single-
center case-control study of 1800 patients with HS,
diagnoses of alcohol dependence (4.2% vs 0.5%) and
drug dependence (6.5% vs 0.5%) were more com-
mon in patients with HS compared to control in-
dividuals, although adjustment for comorbidities
reversed or attenuated these associations.”™

Endocrine disease

Polycystic ovary syndrome. Both HS and poly-
cystic ovary syndrome (PCOS) affect similar demo-
graphics, may be complicated by obesity and metabolic
syndrome, and respond to antiandrogen agents.

In a cross-sectional analysis involving 23,000
women with HS, the prevalence of PCOS was 9.0%,
compared to 2.9% in control individuals. Women with
HS had twice the adjusted odds of having PCOS (aOR,
2.14; 95% CI, 2.04-2.24).”” In other retrospective
database studies evaluating various comorbid out-
comes, the prevalences of PCOS among women with
HS ranged from 0.8% to 4%. Across these studies,
women with HS had 1.2 to 13.4 times the odds of
having PCOS compared to control individuals.'>'"*"

Metabolic disease

The biological link between HS and metabolic
syndrome (MetS) may be explained by the down-
stream systemic effects of adipose tissue secretion of
proinflammatory mediators in obesity along with
insulin resistance in the setting of chronic inflamma-
tion. Impaired Notch signaling in HS may result in
elevations of TNF and subsequent impairment of
insulin signaling.”’ Hyperinsulinemia in the setting
of obesity may also lead to overactivation of
mTORC1 signaling via insulin-like growth factor,
resulting in insulin resistance.

Obesity. A higher prevalence of obesity among
patients with HS compared to control individuals
was observed across 7 studies, with prevalences
ranging from 5.9% to 73.10.'"*32935995002 1 g
meta-analysis of 8 studies, the adjusted pooled
odds of obesity among patients with HS was 3.5
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(95% CI, 2.2-5.4) times that of control individuals.*
Evidence supporting weight loss as a means of
improving the disease course is limited.

Dyslipidemia. A higher prevalence of dyslipide-
mia among patients with HS compared to control
individuals was observed across 4 studies, with
prevalences ranging from 3.3% to 45.3%.'”'%°
Adjusted odds of dyslipidemia among patients with
HS ranged from 1.4 to 4.1 times that of control
individuals."”"” In a meta-analysis of 9 studies
comprising 6174 patients with HS, the odds of
hypertriglyceridemia and low high-density lipopro-
tein levels among patients with HS were 1.7 (95% CI,
1.1-2.5) and 2.5 (95% CI, 1.5-4.2) times that of control
individuals, respectively.”’

Diabetes mellitus. A higher prevalence of dia-
betes mellitus (DM) among patients with HS
compared to control individuals was observed across
7 studies, with prevalences ranging from 7.1% to
24.806.1717:95:30490 15 9 meta-analyses of 12 and 7
studies, the pooled odds of DM among patients with
HS were 2.17 (95% CI, 1.9-2.6)*" and 2.8 (95% CI, 1.8-
4.3)"" times that of control individuals, respectively.

MetS. Higher prevalences of MetS among patients
with HS compared to control individuals were
observed across 5 studies, with prevalences ranging
from 10.4% to 50.6%.”>"#"%*%% The pooled adjusted
odds of MetS among patients with HS ranged from 1.8
to 2.2 times that of control individuals.*****

Cardiovascular disease

Hypertension. Obesity and tobacco use are
behavioral risk factors for hypertension that are
associated with HS. Patients with HS had significantly
higher prevalence of hypertension in 6 of 8 total
studies addressing this relationship, with aORs
ranging from 1.2 to 2.1.'7'73750429050 11 these
studies, the prevalence of hypertension among
patients with HS ranged from 7.8% to 56.3%. In 1 of
these studies, the risk of hypertension was lower in
patients with HS (OR, 0.7; 95% CI 0.6-0.7] than
control individuals, although data from this study
were limited to single inpatient admissions and may
not have included past comorbidity information.”"

Major adverse cardiovascular events. HS is
associated with cardiovascular risk factors including
obesity, smoking, DM, and dyslipidemia. Circulating
TNF and IL-6 are elevated in HS and known to drive
endothelial dysfunction, atherosclerosis, and throm-
bosis.”*™ As such, chronic systemic inflammation
may support a biological link between HS and
cardiovascular disease.

The composite of myocardial infarction, cerebro-
vascular accident, and cardiovascular death, also
referred to as major adverse cardiovascular events
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(MACE), are associated with HS. In a retrospective
population-based cohort study, incidence rates of
MACE among patients with HS and control individ-
uals were 40 and 19 per 10,000 person-years,
respectively.” The adjusted incident risk of MACE
among patients with HS was 1.5 (95% CI, 1.27-1.86)
times that of control individuals, and the adjusted
risk of cardiovascular death among patients with HS
was 1.6 (95% CI, 1.2-2.1) times that of patients with
psoriasis.ﬂ In a single-center study, patients with HS
had greater mean carotid intima-media thickness
than control individuals. Patients with HS had carotid
plaques more frequently, with a 3 times greater risk
of carotid plaques (aOR, 3.0; 95% CI, 1.26-7.13].”” In
a prospective observational study, subclinical
atherosclerosis was present in 30.6% of patients
with HS compared to 16.1% of control individuals.™
The odds in patients with HS older than 40 years
were 3.0 times greater than in control individuals
(95%CI, 1.0-9.5).”° Resting heart rate, which is linked
to all-cause and cardiovascular death, was associated
with severe HS (adjusted mean difference vs control
individuals, 2.9 beats/min; 95% CI, 0.7-5.1; P=.01).”’

Gastrointestinal disease

Inflammatory bowel disease. Ulcerative coli-
tis (UC), CD, and HS are all chronic, recurrent,
inflammatory disorders of the epithelia with the
inhabitation of commensal flora. HS and CD are
further characterized by suppuration and granulo-
matous inflammation, which may eventuate in fistula
and sinus tract formation. Onset typically occurs in
young adulthood. Spondyloarthropathy is also
linked to all 3. These diseases may also share
overlapping cytokine signatures with response to
corresponding targeted therapies.

The prevalence of CD among 50,000 patients with
HS was 2%, compared to 0.6% among non—HS
patients.” The risk of CD among patients with HS
was 3 times greater (aOR, 3.05; 95% CI, 2.87-3.25).7°
In 3 other studies, prevalences of CD among patients
with HS ranged from 0.2% to 0.8%.'*>°!" Among
patients with HS, the adjusted odds of having CD
were 1.2to 2.0 times that of control individuals.' !
The prevalences of UC among patients with HS
ranged from 0.3% to 1.3%.'*°”" In adjusted analyses
from 3 population-based studies, patients with HS
had 1.3 to 1.8 times the odds of UC compared to
control individuals.'*>*%

Musculoskeletal disease

Spondyloarthritis. Spondyloarthritis and HS
share key inflammatory mediators including TNF,
IL-1, and IL-17, which may suggest a biological link
between these conditions. In 2 studies, the
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prevalences of spondyloarthritis among patients
with HS were 0.3% and 28% compared with 0.2%
and 2.6%, respectively, among control individ-
uals.'*% In 1 study of 1700 patients with HS, the
prevalence of spondyloarthropathies was 52.5%,
compared to 3% among control individuals.”® The
adjusted odds of spondyloarthritis among patients

with HS was 1.5-9.4 times greater.' "’

Urogynecologic disease

Sexual dysfunction. Because HS involves the
inframammary folds, groin, genitals, and buttocks,
patients with HS may be at risk for sexual dysfunc-
tion (SD), including abnormal sexual function,
impairment, and distress.

Three prospective cross-sectional survey studies
consistently showed significant differences in sexual
health between patients with HS and control in-
dividuals using a variety of validated sexual health
measures.”” > One study observed that both male
and female patients with HS reported significantly
lower sexual function compared to control individ-
uals, as measured by the International Index of
Erectile Function and Female Sexual Function
Index.”" In a study involving more than 40,000
patients with HS, the 5-year cumulative incidence
of SD was 1.7%, compared to 1.5% in control
individuals.”® The risk of SD among patients with
HS was approximately 1.4 (95% CI, 1.3-1.5) times that
of control individuals, regardless of patient sex.”

Genetic disorders

Down syndrome. The expression of amyloid
precursor protein is increased in DS. In the
epidermis, amyloid precursor protein plays a role
in stimulating keratinocyte adhesion, migration, and
proliferation. In this way, patients with Down syn-
drome (DS) may be prone to keratinocyte hyper-
proliferation and follicular plugging.

In a cross-sectional study of nearly 12,000 patients
with DS, the prevalence of HS was 2.1%, compared
to 0.3% in control individuals.”” Patients with DS had
5 times the prevalence of HS (aOR, 5.24; 95% CI,
4.62-5.94) compared to patients without DS.”” More
than 80% of patients with DS had their HS diagnosis
by age 29 years. In a single-center study, the
prevalence of HS among patients with DS was 24%,
compared to 1.2% among control individuals.*

Comorbid conditions for which the systematic
review did not support screening

Conditions for which insufficient evidence exists to
make recommendations on screening'®'”*7? or for
which screening was not recommended'”!"*>757
are discussed in the Supplemental Materials.
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Gaps in research for comorbidities

Several remaining knowledge gaps in our under-
standing of HS comorbidities are discussed in the
Supplemental Materials.

SUMMARY

A number of comorbid conditions affect patients
with HS and contribute to poor health and impaired
quality of life, beyond the significant impact of the
disease itself. These screening guidelines are in-
tended to support health advocacy efforts along
with comprehensive care strategies for patients
with HS.

We would like to thank Dr Nancy Ann LaVine, assistant
professor, Donald and Barbara Zucker School of Medicine
at Hofstra/Northwell, for her expert guidance on methods
for screening for comorbidities in HS.

Conflicts of interest

Dr Garg has served as a consultant for AbbVie, Amgen,
Boehringer Ingelheim, Incyte, Janssen, Novartis, Pfizer,
UCB, and Viela Bio; has received honoraria from AbbVie,
Amgen, Boehringer Ingelheim, Incyte, Janssen, Novartis,
Pfizer, UCB, and Viela Bio; and has received grants: from
AbbVie and the National Psoriasis Foundation. Dr Alavi has
served as a consultant for AbbVie, Boehringer Ingelheim,
Incyte, Janssen, Pfizer, UCB, Actelion, Celgene, Galderma,
GlaxoSmithKline, Leo Pharma, Novartis, Sanofi-Genzyme,
Kymera, Eli Lily, InflaRx, Sanofi, and Bausch; has received
honoraria from AbbVie, Boehringer Ingelheim, Incyte,
Janssen, Pfizer, UCB, Actelion, Celgene, Galderma,
GlaxoSmithKline, Leo Pharma, Novartis, Genzyme,
Kymera, Eli Lily, Sanofi, and Bausch; has received grants
from AbbVie; and has received donations of medical
equipment from Galderma and Swift. Dr Alhusayen has
served as a consultant for AbbVie, Janssen, Leo Pharma,
Hidramed Solutions and has received honoraria from
AbbVie, and Eli Lilly. Dr Daveluy has served as a consultant
for AbbVie; has received honoraria from AbbVie; has
served on the speakers bureau for AbbVie; and has
received grants from AbbVie, InflaRx, Regeneron, and
Pfizer. Dr Delorme has served as a consultant for AbbVie,
Celgene, Eli-Lilly, Janssen, Novartis, and Sanofi-Genzyme;
has received honoraria from AbbVie, Amgen, Avene,
Celgene, Eli Lilly, Janssen, Novartis, and UCB Pharma;
has served on the speakers bureau for AbbVie, Bausch
Health, Celgene, Eli Lilly, Janssen, Novartis, and Sanofi
Genzyme; and has received grants from AbbVie, InflaRx,
Regeneron, and Pfizer. Dr Gulliver has served as a
consultant for AbbVie, Amgen, Bausch Health, Celgene,
Cipher, Eli Lilly, Janssen, LEO Pharma, Novartis, PeerVoice,
Pfizer, Sanofi-Genzyme, UCB, and Valeant; has received
honoraria from AbbVie, Amgen, Bausch Health, Celgene,
Cipher, Eli Lilly, Janssen, LEO Pharma, Novartis, PeerVoice,
Pfizer, Sanofi-Genzyme, UCB, and Valeant; and has
received grants from AbbVie, Amgen, Eli Lilly, Novartis,
and Pfizer. Dr Hamzavi has served as a consultant for
Incyte, UCB, and Pfizer and has received grants from

Garg et al 1099

Lenicura and Boehringer Ingelheim. Dr Jaleel has served as
a consultant for Eli Lilly and ChemoCentryx/IQVIA and has
received grants from the Dermatology Foundation and
Skin of Color Society. Dr Kimball has served as a consultant
for AbbVie, Janssen, Lilly, Novartis, Pfizer, UCB, and
Kymera; has received honoraria from AbbVie, Janssen,
Lilly, Novartis, Pfizer, UCB, and Kymera; and has received
royalties from Pfizer, Trifecta, and UCB. Dr Kirby has
served as a consultant for AbbVie, ChemoCentryx, Incyte,
Novartis, and UCB; has received honoraria from AbbVie,
Incyte, and Viela Bio; and has served on the speakers
bureau for AbbVie. Dr Kirchhof has served as a consultant
for AbbVie, Eli Lilly, Janssen, Novartis, Pfizer, UCB, Sanofi-
Genzyme; has served on the speakers bureau for AbbVie,
Janssen, Novartis, Pfizer, UCB, and Sanofi-Genzyme; and
has received grants from the Canadian Dermatology
Foundation. Dr Lev-Tov has served as a consultant for
Pfizer, Molnlycke, and NextScience; has received honorar-
ia from Essity; has received grants from NextScience and
Essity; and has received donations of medical equipment
from Essity, Molnlycke, and NextScience. Dr Lowes has
served as a consultant for AbbVie, Janssen, Viela Bio,
Almirall, BSN, Incyte, Janssen, Kymera, and XBiotech. Dr
Naik has served as a consultant for Boehringer Ingelheim,
Janssen, and 23andme and has received grants from
AbbVie, Hidradenitis Suppurativa Foundation. Dr
Orenstein has received a Hidradenitis Suppurativa
Foundation Danby Research Grant. Dr Piguet has served
as a consultant for Pfizer, AbbVie, Janssen, UCB, Novartis,
Almirall, and Celgene; has received honoraria from Kyowa
Kirin Co Ltd, AbbVie, and Novartis; has received grants
from AbbVie, Bausch Health, Celgene, Janssen, LEO
Pharma, Lilly, NAOS, Novartis, Pfizer, Pierre-Fabre, and
Sanofi; and has received a donation of medical equipment
from La Roche-Posay. Dr Sayed has served as a consultant
for UCB, InflaRx, and AbbVie; has received honoraria from
UCB and AbbVie; and has served on the speakers bureau
for AbbVie and Novartis. Dr Tan has served as a consultant
for Almirall, Bausch, Boots/Walgreens, Botanix, Cipher,
Galderma, Incyte, L'Oréal, Novartis, Pfizer, Promius, Sun,
and UCB; has received honoraria from Almirall, Bausch,
Boots/Walgreens, Botanix, Galderma, L'Oréal, Novartis,
Pfizer, Promius, and Sun; has served on the speakers
bureau for Galderma and L'Oréal; and has received grants
from Incyte and UCB. Drs Alikhan and Goldfarb, Author
Lester, Drs Malviya and Micheletti, and Authors Strunk and
Wright have no conflicts of interest to declare.

REFERENCES

1. Reddy S, Strunk A, Garg A. Comparative overall comorbidity
burden among patients with hidradenitis suppurativa. JAMA
Dermatol. 2019;155(7):797-802.

2. Reddy S, Strunk A, Garg A. All-cause mortality among patients
with hidradenitis suppurativa: a population-based cohort study
in the United States. J Am Acad Dermatol. 2019;81(4):937-942.

3. Garg A, Kirby JS, Lavian J, Lin G, Strunk A. Sex- and age-
adjusted population analysis of prevalence estimates for
hidradenitis suppurativa in the United States. JAMA Dermatol.
2017;153(8):760-764.

4. Ebell MH, Siwek J, Weiss BD, et al. Strength of recommenda-
tion taxonomy (SORT): a patient-centered approach to


http://refhub.elsevier.com/S0190-9622(21)00213-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref4

1100 Garg et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

grading evidence in the medical literature. Am Fam Physician.
2004;69(3):548-556.

. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. A single-

question screening test for drug use in primary care. Arch
Intern Med. 2010;170(13):1155-1160.

. Chmiel C, Vavricka SR, Hasler S, et al. Feasibility of an 8-item

questionnaire for early diagnosis of inflammatory bowel
disease in primary care. J Eval Clin Pract. 2019;25(1):155-162.

. Virani SS, Alonso A, Benjamin EJ, et al. Heart disease and stroke

statistics—2020 update: a report from the American Heart
Association. Circulation. 2020;141:e139-e596.

. Mitchell AJ, Coyne JC. Do ultra-short screening instruments

accurately detect depression in primary care? A pooled
analysis and meta-analysis of 22 studies. Br J Gen Pract.
2007;57(535):144-151.

. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for

assessing generalized anxiety disorder: the GAD-7. Arch Intern
Med. 2006;166(10):1092-1097.

Uebelacker LA, German NM, Gaudiano BA, Miller IW. Patient health
questionnaire depression scale as a suicide screening instrument
in depressed primary care patients: a cross-sectional study. Prim
Care Companion CNS Disord. 2011;13(1):PCC.10m01027.

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The
AUDIT alcohol consumption questions (AUDIT-C): an effective
brief screening test for problem drinking. Ambulatory Care
Quality Improvement Project (ACQUIP). Alcohol Use Disorders
Identification Test. Arch Intern Med. 1998;158(16):1789-1795.
Webster LR, Webster RM. Predicting aberrant behaviors in
opioid-treated patients: preliminary validation of the Opioid
Risk Tool. Pain Med. 2005;6(6):432-442.

Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Work-
shop Group. Revised 2003 consensus on diagnostic criteria
and long-term health risks related to polycystic ovary syn-
drome. Fertil Steril. 2004;81(1):19-25.

Wertenteil S, Strunk A, Garg A. Overall and subgroup
prevalence of acne vulgaris among patients with hidradenitis
suppurativa. J Am Acad Dermatol. 2019;80(5):1308-1313.
Ingram JR, Jenkins-Jones S, Knipe DW, Morgan CLI, Cannings-
John R, Piguet V. Population-based clinical practice research
Datalink study using algorithm modelling to identify the true
burden of hidradenitis suppurativa. Br J Dermatol. 2018;178(4):
917-924.

Lee JH, Kwon HS, Jung HM, Kim GM, Bae JM. Prevalence and
comorbidities associated with hidradenitis suppurativa in
Korea: a nationwide population-based study. J Eur Acad
Dermatol Venereol. 2018;32(10):1784-1790.

Kimball AB, Sundaram M, Gauthier G, et al. The comorbidity
burden of hidradenitis suppurativa in the United States: a
claims data analysis. Dermatol Ther. 2018;8(4):557-5609.
Tannenbaum R, Strunk A, Garg A. Overall and subgroup
prevalence of pyoderma gangrenosum among patients with
hidradenitis suppurativa: a population-based analysis in the
United States. J Am Acad Dermatol. 2019;80(6):1533-1537.
Lee HH, Patel KR, Singam V, Rastogi S, Silverberg JI. Associ-
ations of cutaneous and extracutaneous infections with
hidradenitis suppurativa in U.S. children and adults. Br J
Dermatol. 2020;182(2):327-334.

Wertenteil S, Strunk A, Garg A. Incidence of herpes zoster
among patients with hidradenitis suppurativa: a retrospective
population-based cohort analysis. J Am Acad Dermatol. 2018;
79(6):1162-1163.

Farzanfar D, Dowlati Y, French LE, Lowes MA, Alavi A. Inflam-
mation: a contributor to depressive comorbidity in inflamma-
tory skin disease. Skin Pharmacol Physiol. 2018;31(5):246-251.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

] AM AcAaD DERMATOL
May 2022

Garg A, Neuren E, Cha D, et al. Evaluating patients’ unmet
needs in hidradenitis suppurativa: results from the Global
Survey of Impact and Healthcare Needs (VOICE) Project. J Am
Acad Dermatol. 2020;82(2):366-376.

Theut Riis P, Pedersen OB, Sigsgaard V, et al. Prevalence of
patients with self-reported hidradenitis suppurativa in a
cohort of Danish blood donors: a cross-sectional study. Br J
Dermatol. 2019;180(4):774-781.

Huilaja L, Tiri H, Jokelainen J, Timonen M, Tasanen K. Patients
with hidradenitis suppurativa have a high psychiatric disease
burden: a Finnish Nationwide Registry study. J Invest Dermatol.
2018;138(1):46-51.

Shavit E, Dreiher J, Freud T, Halevy S, Vinker S, Cohen AD.
Psychiatric comorbidities in 3207 patients with hidradenitis
suppurativa. J Eur Acad Dermatol Venereol. 2015;29(2):371-376.
Onderdijk AJ, van der Zee HH, Esmann S, et al. Depression in
patients with hidradenitis suppurativa. J Eur Acad Dermatol
Venereol. 2013;27(4):473-478.

Machado MO, Stergiopoulos V, Maes M, et al. Depression and
anxiety in adults with hidradenitis suppurativa: a systematic
review and meta-analysis. JAMA Dermatol. 2019;155(8):939-945.
Thorlacius L, Cohen AD, Gislason GH, Jemec GBE, Egeberg A.
Increased suicide risk in patients with hidradenitis suppura-
tiva. J Invest Dermatol. 2018;138(1):52-57.

Tiri H, Huilaja L, Jokelainen J, Timonen M, Tasanen K. Women
with hidradenitis suppurativa have an elevated risk of suicide.
J Invest Dermatol. 2018;138(12):2672-2674.

Konig A, Lehmann C, Rompel R, Happle R. Cigarette smoking
as a triggering factor of hidradenitis suppurativa. Dermatology.
1999;198(3):261-264.

Revuz JE, Canoui-Poitrine F, Wolkenstein P, et al. Prevalence and
factors associated with hidradenitis suppurativa: results from two
case-control studies. J Am Acad Dermatol. 2008;59(4):596-601.
Schmitt JV, Bombonatto G, Martin M, Miot HA. Risk factors for
hidradenitis suppurativa: a pilot study. An Bras Dermatol. 2012;
87(6):936-938.

Akdogan N, Alli N, Uysal PI, Topcuoglu C, Candar T, Turhan T.
Visfatin and insulin levels and cigarette smoking are indepen-
dent risk factors for hidradenitis suppurativa: a case-control
study. Arch Dermatol Res. 2018;310(10):785-793.

Garg A, Papagermanos V, Midura M, Strunk A. Incidence of
hidradenitis suppurativa among tobacco smokers: a
population-based retrospective analysis in the US.A. Br J
Dermatol. 2018;178(3):709-714.

Shalom G, Freud T, Harman-Boehm |, Polishchuk I, Cohen AD.
Hidradenitis suppurativa and metabolic syndrome: a compar-
ative cross-sectional study of 3207 patients. Br J Dermatol.
2015;173(2):464-470.

Shlyankevich J, Chen AJ, Kim GE, Kimball AB. Hidradenitis
suppurativa is a systemic disease with substantial comorbidity
burden: a chart-verified case-control analysis. J Am Acad
Dermatol. 2014;71(6):1144-1150.

Garg A, Papagermanos V, Midura M, Strunk A, Merson J.
Opioid, alcohol, and cannabis misuse among patients with
hidradenitis suppurativa: a population-based analysis in the
United States. J Am Acad Dermatol. 2018;79(3):495-500.e1.
Reddy S, Orenstein LAV, Strunk A, Garg A. Incidence of long-
term opioid use among opioid-naive patients with hidradeni-
tis suppurativa in the United States. JAMA Dermatol. 2019;
155(11):1284-1290.

Garg A, Neuren E, Strunk A. Hidradenitis suppurativa is
associated with polycystic ovary syndrome: a population-
based analysis in the United States. J Invest Dermatol. 2018;
138(6):1288-1292.


http://refhub.elsevier.com/S0190-9622(21)00213-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref29
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref29
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref29
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref39

] AM ACAD DERMATOL
VoLuME 86, NUMBER 5

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

Phan K, Charlton O, Smith SD. Hidradenitis suppurativa and
diabetes mellitus: updated systematic review and adjusted
meta-analysis. Clin Exp Dermatol. 2019;44(4):e126-e132.
Hotamisligil GS. Inflammation and metabolic disorders. Nature.
2006;444(7121):860-867.

Sabat R, Chanwangpong A, Schneider-Burrus S, et al.
Increased prevalence of metabolic syndrome in patients
with acne inversa. PLoS One. 2012;7(2):e31810.

Tzellos T, Zouboulis CC, Gulliver W, Cohen AD, Wolkenstein P,
Jemec GB. Cardiovascular disease risk factors in patients with
hidradenitis suppurativa: a systematic review and meta-
analysis of observational studies. Br J Dermatol. 2015;173(5):
1142-1155.

Garg A, Birabaharan M, Strunk A. Prevalence of type 2 diabetes
mellitus among patients with hidradenitis suppurativa in the
United States. J Am Acad Dermatol. 2018;79(1):71-76.

Aletaha D, Smolen JS. Remission in rheumatoid arthritis:
missing objectives by using inadequate DAS28 targets. Nat
Rev Rheumatol. 2019;15(11):633-634.

Miller IM, Ellervik C, Vinding GR, et al. Association of metabolic
syndrome and hidradenitis suppurativa. JAMA Dermatol. 2014;
150(12):1273-1280.

Bui TL, Silva-Hirschberg C, Torres J, Armstrong AW. Hidrade-
nitis suppurativa and diabetes mellitus: a systematic review
and meta-analysis. J Am Acad Dermatol. 2018;78(2):395-402.
Gold DA, Reeder VJ, Mahan MG, Hamzavi IH. The prevalence of
metabolic syndrome in patients with hidradenitis suppurativa.
J Am Acad Dermatol. 2014;70(4):699-703.

Loo CH, Tan WC, Tang JJ, et al. The clinical, biochemical, and
ultrasonographic characteristics of patients with hidradenitis
suppurativa in Northern Peninsular Malaysia: a multicenter
study. Int J Dermatol. 2018;57(12):1454-1463.
Rodriguez-Zuniga MJM, Garcia-Perdomo HA, Ortega-
Loayza AG. Association between hidradenitis suppurativa
and metabolic syndrome: a systematic review and meta-
analysis. Actas Dermosifiliogr. 2019;110(4):279-288. Asociacion
entre la hidradenitis supurativa y el sindrome metabdlico:
revision sistematica y metaanalisis.

Kwa MC, Silverberg JI. Association between inflammatory skin
disease and cardiovascular and cerebrovascular co-morbidities
in US adults: analysis of nationwide inpatient sample data. Am
J Clin Dermatol. 2017;18(6):813-823.

Riis PT, Seeby K, Saunte DM, Jemec GB. Patients with
hidradenitis suppurativa carry a higher systemic inflammatory
load than other dermatological patients. Arch Dermatol Res.
2015;307(10):885-889.

Xu H, Xiao X, He Y, et al. Increased serum interleukin-6 levels in
patients with hidradenitis suppurativa. Postepy Dermatol
Alergol. 2017;34(1):82-84.

Egeberg A, Gislason GH, Hansen PR. Risk of major adverse
cardiovascular events and all-cause mortality in patients with
hidradenitis suppurativa. JAMA Dermatol. 2016;152(4):429-434.
Gonzélez-Lépez MA, Hernandez JL, Lacalle M, et al. Increased
prevalence of subclinical atherosclerosis in patients with
hidradenitis suppurativa (HS). J Am Acad Dermatol. 2016;
75(2):329-335.

Pascual JC, Gonzalez I, Corona D, et al. Assessment of
subclinical atherosclerosis in hidradenitis suppurativa. J Eur
Acad Dermatol Venereol. 2017;31(7):1229-1238.

Juhl CR, Miller IM, Jemec GB, Kanters JK, Ellervik C. Hidradenitis
suppurativa and electrocardiographic changes: a cross-
sectional population study. Br J Dermatol. 2018;178(1):222-
228.

Garg A, Hundal J, Strunk A. Overall and subgroup prevalence
of Crohn disease among patients with hidradenitis

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Garg et al 1101

suppurativa: a population-based analysis in the United States.
JAMA Dermatol. 2018;154(7):814-818.

Egeberg A, Jemec GB, Kimball AB, et al. Prevalence and risk of
inflammatory bowel disease in patients with hidradenitis
suppurativa. J Invest Dermatol. 2017;137(5):1060-1064.
Shalom G, Freud T, Ben YG, et al. Hidradenitis suppurativa and
Inflammatory bowel disease: a cross-sectional study of 3,207
patients. J Invest Dermatol. 2016;136(8):1716.

Cices A, Ibler E, Majewski S, et al. Hidradenitis suppurativa
association at the time of, or subsequent to, diagnosis of
inflammatory bowel disease in a large US patient population. J
Eur Acad Dermatol Venereol. 2017;31(7):e311-e312.

Fauconier M, Reguiai Z, Barbe C, et al. Association between
hidradenitis suppurativa and spondyloarthritis. Joint Bone
Spine. 2018;85(5):593-597.

Alavi A, Farzanfar D, Rogalska T, Lowes MA, Chavoshi S. Quality
of life and sexual health in patients with hidradenitis
suppurativa. Int J Womens Dermatol. 2018;4(2):74-79.

Kurek A, Peters EM, Chanwangpong A, Sabat R, Sterry W,
Schneider-Burrus S. Profound disturbances of sexual health in
patients with acne inversa. J Am Acad Dermatol. 2012;67(3):
422-428, 428.e1.

Kluger N, Sintonen H, Ranta M, Serlachius M. Health-related
quality of life of patients with hidradenitis suppurativa
measured with the 15D instrument and comparison with the
general population and patients with psoriasis. Skin Append
Disord. 2018;4(3):131-135.

Slyper M, Strunk A, Garg A. Incidence of sexual dysfunction
among patients with hidradenitis suppurativa: a population-
based retrospective analysis. Br J Dermatol. 2018;179(2):502-
503.

Garg A, Strunk A, Midura M, Papagermanos V, Pomerantz H.
Prevalence of hidradenitis suppurativa among patients with
down syndrome: a population-based cross-sectional analysis.
Br J Dermatol. 2018;178(3):697-703.

Sechi A, Guglielmo A, Patrizi A, et al. Disseminate recurrent
folliculitis and hidradenitis suppurativa are associated condi-
tions: results from a retrospective study of 131 patients with
Down syndrome and a cohort of 12,351 pediatric controls.
Dermatol Pract Concept. 2019;9(3):187-194.

Duran-Vian C, Arias-Loste MT, Hernandez JL, et al. High
prevalence of non-alcoholic fatty liver disease among hidrade-
nitis suppurativa patients independent of classic metabolic risk
factors. J Eur Acad Dermatol Venereol. 2019;33(11):2131-2136.
Wertenteil S, Strunk A, Garg A. Incidence of obstructive sleep
apnoea in patients with hidradenitis suppurativa: a retrospec-
tive population-based cohort analysis. Br J Dermatol. 2018;
179(6):1398-1399.

Miller 1, Vinding G, Serensen HA, et al. Thyroid function
in hidradenitis suppurativa: a population-based cross-sectional
study from Denmark. Clin Exp Dermatol. 2018;43(8):899-905.
Miller IM, Carlson N, Mogensen UB, Ellervik C, Jemec GB. A
population-and hospital-based cross-sectional study of renal
function in hidradenitis suppurativa. Acta Derm Venereol. 2016;
96(1):68-72.

Garg A, Strunk A. Risk of Alzheimer’s disease is not increased
among patients with hidradenitis suppurativa: a retrospective
population-based cohort analysis. J Am Acad Dermatol. 2017;
77(1):176-177.

Theut Riis P, Egeberg A, Gislason GH, Jemec GB. Patients with
hidradenitis suppurativa have no increased risk of Alzheimer
disease. Br J Dermatol. 2017;177(1):273-275.

Tannenbaum R, Strunk A, Garg A. Association between
hidradenitis suppurativa and lymphoma. JAMA Dermatol.
2019;155(5):624-625.


http://refhub.elsevier.com/S0190-9622(21)00213-9/sref40
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref40
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref40
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref45
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref45
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref45
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref46
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref46
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref46
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00213-9/sref75

	Comorbidity screening in hidradenitis suppurativa: Evidence-based recommendations from the US and Canadian Hidradenitis Sup ...
	Methods
	Recommended role of the dermatologist in screening

	Results
	Integumentary disease
	Acne

	Substance use
	Tobacco smoking
	Dissecting cellulitis of the scalp
	Pilonidal disease
	Pyoderma gangrenosum
	Herpes zoster

	Mood disorder and suicidality
	Depression
	Generalized anxiety disorder
	Completed suicide

	Substance use
	Tobacco smoking
	Substance use disorder

	Endocrine disease
	Polycystic ovary syndrome

	Metabolic disease
	Obesity
	Dyslipidemia
	Diabetes mellitus
	MetS

	Cardiovascular disease
	Hypertension
	Major adverse cardiovascular events

	Gastrointestinal disease
	Inflammatory bowel disease

	Musculoskeletal disease
	Spondyloarthritis

	Urogynecologic disease
	Sexual dysfunction

	Genetic disorders
	Down syndrome

	Comorbid conditions for which the systematic review did not support screening
	Gaps in research for comorbidities

	Summary
	Conflicts of interest
	References


