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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is
a chronic, debilitating, and inflammatory skin
disease. The epidemiology of HS varies greatly,
with an estimated prevalence ranging from

0.03% to 4% worldwide. Similar to psoriasis
(PsO), HS also exhibits a systemic inflammatory
nature with a spectrum of systemic comorbidi-
ties. A large health insurance claims (HICs)
database is analyzed to determine the demog-
raphy and epidemiology of HS, PsO, and HS
with concurrent PsO (HS-PsO) patients. Fur-
thermore, the comorbidity profiles, including
the comorbidity risk of these patient popula-
tions, are analyzed.
Methods: This is a noninterventional retro-
spective analysis of anonymized HICs data
using a subset of the Institute of Applied Health
Research Berlin (InGef) database. The primary
outcome is the prevalence and incidence of HS,
PsO, and HS-PsO. Secondary outcomes include
comorbidity profiles and a comorbidity risk
analysis.
Results: The prevalence and incidence of HS
were 0.0681% and 0.0101%, respectively. The
prevalence of HS-PsO was 0.004% (6% of the
total HS population). HS patients frequently
suffered from arterial hypertension (45%),
nicotine dependence (46%), obesity (41%), and
depression (36%), which were more common in
HS-PsO patients compared with HS alone. HS
patients had an increased prevalence of meta-
bolic, psychiatric, immune-mediated, and car-
diovascular diseases, e.g., overweight/obesity
[odds ratio (OR): 2.65, 95% confidence interval
(CI) 2.37–2.96], depression (OR: 1.55, 95% CI
1.42–1.76), or seronegative rheumatoid arthritis
(OR: 2.82, 95% CI 1.61–4.94) compared with
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the overall population. The increased risk of
myocardial infarction in HS patients (OR: 4.1,
95% CI 3.5–4.8, adjusting for age/sex) was lar-
gely attributed to patient’s current smoking
status (OR: 1.1, 95% CI 0.8–1.5, adjusting for
smoking/age/sex).
Conclusions: HS patients show a broad spec-
trum of inflammatory and metabolic syndrome-
related comorbidities, with an increased risk by
concurrent PsO. Important for clinical practice,
the elevated cardiovascular risk of HS patients
can be largely attributed to smoking.

Keywords: Cardiovascular risk; Comorbidity;
Epidemiology; Hidradenitis suppurativa;
Psoriasis; Smoking

Key Summary Points

A health insurance dataset of more than 7
million individuals in Germany was
analyzed to determine the epidemiology,
comorbidity profiles, and comorbidity risk
of hidradenitis suppurativa (HS), psoriasis
(PsO), and HS with concomitant PsO.

The prevalence and incidence of HS was
68/100,000 and 10.1/100,000;
Approximately 6% of HS patients had a
concomitant diagnosis of PsO.

HS patients showed an increased risk for
metabolic, psychiatric, immune-
mediated, and cardiovascular
comorbidities.

HS with concomitant PsO aggravated
comorbidity frequencies of HS patients,
especially regarding psychiatric diseases.

The increased risk to develop
cardiovascular comorbidities in HS
patients was largely attributed to smoking.

INTRODUCTION

Hidradenitis suppurativa (HS) is a chronic,
progressive, highly inflammatory, painful, and
destructive follicular skin disorder. HS manifests
in nodules which can progress to abscesses,
sinus tracts, and fistulae [1]. Inflammatory
lesions mainly affect the inverse body areas,
including axillae, the inguinal and anogenital
region, and inframammary areas in women
[2, 3]. Women are more frequently affected
than men, with a ratio of 3:1 [4, 5]. Due to
variations in clinical appearance, treatment
response, and involved specialties, accurate
diagnosis can be complex and is often delayed
[6].

Conflicting opinions exist regarding the
epidemiology of HS, with an estimated preva-
lence ranging from 0.03% to 4% worldwide
[7, 8]. The average prevalence has been reported
as 0.8% in the UK [9], 1% in France, 0.7% in
Australia [10], and 0.1% in the USA [11]. Scarce
data on global incidences of HS are available; a
study from the UK reported an annual inci-
dence of physician-diagnosed cases from 1996
to 2013 as 0.028% [9]; however, in the USA, an
overall incidence of 0.011% was reported
between 2015 and 2016 [11].

In comparison with other chronic cutaneous
diseases such as psoriasis (PsO), expenses for HS
disease management are dominated by high-
cost settings, e.g., inpatient and emergency
department care, including surgical interven-
tions [12]. In addition to the severe impact on a
patient’s quality of life (QoL), HS impairs the
patient’s ability to work, subsequently affecting
annual income, resulting in both unmet medi-
cal and socioeconomic needs [13, 14].

To provide optimal health care to HS
patients and to quantify the societal burden of
this disease, it is essential to understand the
demography and epidemiology of HS, fre-
quently associated comorbidities, and risk fac-
tors. Analysis of the comorbidity profile and risk
are important to understand and dissect the
systemic aspects of the disease and can help to
optimize clinical care.

Smoking has been attributed to HS develop-
ment and has been identified as a decisive risk
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factor, with the incidence of HS doubled
amongst smokers compared with nonsmokers
[5, 15, 16]. HS is often accompanied by severe
comorbidities, including metabolic syndrome
and Crohn’s disease (CD) [6, 17]. In addition,
patients with HS have a higher prevalence of
depression, anxiety, and suicidal ideation,
demonstrating the impact of HS on psychoso-
cial wellbeing and QoL [18, 19].

HS and PsO have overlapping immuno-
pathogenic pathways as well as patterns of
inflammation-related comorbidity [20]. Data on
co-occurrence of both pathologies are however
scarce. Type 1 and 3 cytokines such as TNF-a,
Interferon-c, IL-1-a/b, IL-6, IL-8, and IL-17 are
upregulated, indicating that the Th1/Th17 axis
is activated and may drive inflammation in
both diseases [21, 22].

A large-scale population study in Israel
reported a greater prevalence of HS in PsO
patients than in the general population. HS and
PsO coexistence was associated with an
increased prevalence of obesity and smoking
[23]. A Danish monocentric analysis of patients
with HS and PsO consistently observed a
threefold increased risk of HS patients for con-
comitant PsO [24]; other studies suggest more
severe comorbidities in concomitant HS and
PsO [25].

The present study is conducted to assess the
demography and epidemiology of HS patients,
PsO patients, and HS patients with concurrent
PsO in the German population. In addition,
comorbidity profiles are assessed, and a risk
analysis is conducted for metabolic, cardiovas-
cular, psychiatric, and immunological
comorbidities.

METHODS

Study Design and Data Source

Approximately 85% of the German population
(* 70 million individuals) are insured by the
statutory health insurance (SHI) system, which
includes approximately 120 independent
health insurance companies. This is a nonin-
terventional retrospective analysis conducted
using health insurance claims (HICs) data from

the Forschungsdatenbank des InGef – Institut für
angewandte Versorgungsforschung Berlin GmbH
(InGef) research database. InGef is a complete
longitudinal claims dataset of approximately
7 million individual patients. InGef includes
data from different health care sectors ranging
from outpatient care, hospital treatment, and
the pharmacy sector to data about physiother-
apy and technical aids. The analyses were
completed on a subset of 4.1 million patients
stratified by age and sex based on the popula-
tion structure of Germany in 2013 (German
Federal Statistical Office DeStatis), which allows
extrapolation of these epidemiological findings
to the overall German adult population.

All patient-level data in the InGef research
database were deidentified to comply with data
protection regulations. Use of the study data-
base for health services research is therefore
fully compliant with German federal law, and
accordingly, ethical approval was not needed.

Study Population

The observational period spanned from January
1, 2012 to December 31, 2017. Adult patients
(C 18 years) who were continually insured
without interruption within the above time
frame and with a diagnosis of HS and/or PsO
were included in this study. Diagnosis could be
a hospital main secondary discharge or outpa-
tient diagnosis verified in at least two quarters
within one rolling year (M2Q criterion).
Patients with HS and PsO were identified using
the International Statistical Classification of
Diseases and Related Health Problems (ICD)
codes (10th revision, German modification;
L73.2: hidradenitis suppurativa, L40.0: plaque
psoriasis).

Epidemiological Measures

HS prevalence was classified as having a docu-
mented HS diagnosis (M2Q) between January 1,
2012 and December 31, 2016. Similarly, PsO
prevalence was classified as having a diagnosis
of PsO with no concomitant HS (M2Q) in the
same time period. Prevalence of HS with con-
current PsO (HS-PsO) was classified as having a
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diagnosis of HS and PsO (M2Q) between Jan-
uary 1, 2012 and December 31, 2016. Incidence
of either HS, PsO, or HS-PsO was defined by a
diagnosis of HS, PsO, or HS-PsO between Jan-
uary 1, 2017 and December 31, 2017 with no
prior diagnosis of HS, PsO, or HS-PsO, respec-
tively, between January 1, 2012 and December
31, 2016. The incidence and prevalence of HS,
PsO, and HS-PsO were calculated by dividing
the total number of diagnosed patients by the
total number of adults in the database within
the specified period.

Patient Characteristics and Comorbidity
Profiles

Secondary objectives of this study include
examining patient demographics (age and sex),
diagnosing specialties, comorbidity profiles
(frequently documented diagnoses on ICD-10
GM three-digit level relevant to HS), and risk of
comorbidity development.

Comorbidities were grouped into four main
categories: metabolic, psychiatric, cardiovascu-
lar, and autoimmune/immune related. The fre-
quency of comorbidities in HS, PsO, and HS-PsO
were compared with a reference population
insured by the SHI system in Germany. To
analyze the comorbidity risk, HS, PsO, and HS-
PsO patients were age and sex matched to the
SHI German population at a ratio of 1:4. For
each patient of each target population, four
individuals both age and sex matched with no
diagnosis of PsO or HS were selected from the
database of SHI individuals as healthy controls
(control population). Analogous to the patient
cohort, only patients who were continually
insured from January 1, 2012 to December 31,
2017 and C 18 years were included. As smoking
is highly prevalent among HS patients and can
have an impact on certain comorbidities, risk
analysis was carried out in matched as well as
unmatched for tobacco abuse/nicotine depen-
dence (smoking status) [16, 26]. This enabled
the assessment of the impact of smoking on
comorbidity risk. Parameters calculated include
the odds-ratio (OR), 95% confidence interval
(CI), and p-values for each individual

comorbidity compared with the SHI German
population.

Data Analysis

SAS Enterprise Guide software (version 9.2) was
used for statistical programming. All HS and
PsO patients fulfilling the inclusion criteria
were included in the analyses to get represen-
tative results for the German population. The
estimation of the overall SHI German popula-
tion was based on the official statistics of indi-
viduals covered by SHI in the respective year
(https://www.gbe-bund.de). The ratio of insured
individuals in the official statistics to patients
found in the age and sex stratified analytical
database was used as a factor to extrapolate the
total number of individuals under SHI coverage.
This factor was derived from the following
formula:

Extrapolation Factor ¼ NSHI

NDatabase

;

where NSHI represents the total number of
individuals enrolled in SHI and NDatabase repre-
sents the total number of individuals in the
research database.

A factor of 20.16 was used to extrapolate
results to the SHI population.

RESULTS

Patient Characteristics

The prevalence and incidence were 68.1 cases
per 100,000 and 10.1 cases per 100,000 per year
for HS and 1962.9 cases per 100,000 and 96.6
cases per 100,000 per year for PsO, respectively.
Although the prevalence and incidence of HS-
PsO were generally low (4.3 cases per 100,000
and 0.2 cases per 100,000 per year), this
accounted for approximately 6.3% and 1.9% of
the HS population, respectively (Table 1). Men
and women were affected equally in the ana-
lyzed incident and prevalent population (Sup-
plementary Table 1). Compared with PsO, HS
was more frequently diagnosed in a hospital
(PsO, 8.5%; HS, 43.8%), whereas PsO was
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generally diagnosed by a dermatologist (PsO,
60.3%; HS, 22.9%) or a general practitioner
(PsO, 16.6%; HS, 9.4%) (data on file).

The majority of HS patients (70%) were
B 49 years with only 2.6% C 70 years (median
age: 43.0 years) (Fig. 1a). Conversely, the PsO
population tended to be older, with 69.5% of
PsO patients C 50 years and 24.4% C 70 years
(median age: 58.0 years) (Fig. 1b). The ages of
HS-PsO patients closely followed the trend of
those with HS alone, with a predominance of
younger patients and only 5.2% of patients
being C 70 years (median age: 47.0 years)
(Fig. 1c).

Frequent Comorbidities

The most common comorbidity in HS patients
was nicotine dependence, with almost half of
the population affected within the HS and HS-
PsO cohorts (45.7% and 48.4%, respectively),
compared with 16% of PsO patients and 11.7%
in the SHI German control population. Meta-
bolic and cardiovascular comorbidities such as
obesity (40.8% in HS, 31.4% in PsO, 47.4% in
HS-PsO, and 21.4% in control population) and
type 2 diabetes (18.6% in HS, 24.1% in PsO,
21.1% in HS-PsO, and 16.4% in control popu-
lation) were frequent in both HS and PsO
patients, and more frequent compared with the
control population. Although many

comorbidities were more common in PsO
compared with HS [e.g., arterial hypertension
(44.7% in HS, 64.3% in PsO, 50.5% in HS-PsO,
and 50.5% in control population), ischemic
heart disease (9.9% in HS, 21.5% in PsO, 16.8%
in HS-PsO, and 14.8% in control population),
and angina pectoris (4.1% in HS, 8.1% in PsO,
9.5% in HS-PsO, and 5.4% in control popula-
tion)], the frequency of Crohn’s disease (3.4% in
HS, 1.2% in PsO, N/A in HS-PsO, and 0.7% in
control population) and anxiety (20.2% in HS,
15.1% in PsO, 14.7% in HS-PsO, and 12.4% in
control population) were more common in HS
patients.

More patients with HS-PsO suffered from
psychiatric diseases, such as major depressive
disorder (single or recurrent; 35.9% in HS,
32.4% in PsO, 46.3% in HS-PsO, and 25.9% in
control population), somatoform disorders
(36.0% in HS, 33.5% in PsO, 44.2% in HS-PsO,
and 26.8% in control population), and phobic
anxiety disorders (5.3% in HS, 3.7% in PsO,
6.3% in HS-PsO, and 2.9% in control popula-
tion). In addition to psychological burden, the
presence of both HS and PsO resulted in a
higher frequency of rheumatological condi-
tions, such as enteropathic arthropathies (0.6%
in HS, 11.4% in PsO, 19.0% in HS-PsO, and
0.2% in control population), other inflamma-
tory spondylopathies, and rheumatoid arthritis
(3.4% in HS, 9.8% in PsO, 14.7% in HS-PsO, and
3.2% in control population). Furthermore, HS-
PsO patients showed a clear increase in
coprevalence of obesity (40.8% in HS, 31.4% in
PsO, 47.4% in HS-PsO, and 21.4% in control
population), myocardial infarction (2.3% in HS,
4.3% in PsO, 6.3% in HS-PsO, and 3.1% in
control population), or atherosclerosis (8.5% in
HS, 15.6% in PsO, 11.6% in HS-PsO, and 10.0%
in control population) (Table 2).

Comorbidity Risk

HS patients had a greater risk for immune-me-
diated comorbidities, such as seronegative
rheumatoid arthritis (OR: 2.8, 95% CI 1.6–4.9,
p\0.0005) and type 1 diabetes (OR: 2.2, 95%
CI 1.7–2.9, p\0.0001). In addition, HS patients
had a greater risk for metabolic diseases, such as

Table 1 Incidence and prevalence of HS, PsO, and HS-
PsO cohorts

Group Prevalencea Incidenceb

Cases per 100,000 Cases per 100,000

HS 68.1 10.1

PsO 1962.9 96.6

HS-PsO 4.3 0.2

a Population includes patients with a diagnosis of HS,
PsO, or both between January 1, 2012 and December 31,
2016; bPopulation includes patients with a new diagnosis
of HS, PsO, or both between January 1, 2017 and
December 31, 2017; HS, hidradenitis suppurativa; PsO,
psoriasis; HS-PsO, hidradenitis suppurativa with concur-
rent psoriasis
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type 2 diabetes (OR: 2.1, 95% CI 1.8–2.4,
p\0.0001) and obesity (OR: 2.7, 95% CI
2.4–3.0, p\ 0.0001), compared with an age-,
sex- and nicotine dependence (current ICD-
coding status)-matched control population
(Fig. 2a). When HS and SHI German control
populations were unmatched for nicotine
dependence, the risk of developing cardiovas-
cular comorbidities increased dramatically (e.g.,
myocardial infarction, OR: 1.1, 95% CI 0.8–1.5
in nicotine dependent-matched compared with
OR: 4.1, 95% CI 3.45–4.75 in nicotine depen-
dent-unmatched populations), demonstrating
the underlying impact of smoking on cardio-
vascular risk (Fig. 2a, Supplementary Fig. 1A). In
contrast, the risk for metabolic and immune-
mediated comorbidities was not modulated by
smoking status. Similar risks were identified in
HS cohorts both matched and unmatched for
nicotine dependence [e.g., type 2 diabetes in
matched (OR: 2.1, 95% CI 1.8–2.4) versus

unmatched (OR: 2.3, 95% CI 2.26–2.30) and
other rheumatoid arthritis in matched (OR: 1.8,
95% CI 1.3–2.4) versus unmatched (OR: 1.9,
95% CI 1.7–2.2)] (Fig. 2a, Supplementary
Fig. 1A).

Consistent with the high overall prevalence
of smoking, HS patients have an increased risk
of mental and behavioral disorders due to the
use of tobacco (OR: 1.6, 95% CI 1.4–1.9,
p\0.0001). In addition, HS patients have a
significantly increased risk for major depressive
disorders (recurrent, OR: 1.6, 95% CI 1.3–1.8,
p\0.0001; single episode, OR: 1.6, 95% CI
1.4–1.7, p\ 0.0001) (Fig. 2a).

Similar to HS, PsO patients had an increased
risk of developing psychiatric and metabolic
comorbidities compared with the SHI German
control population (Fig. 2b), although the risk
in PsO patients was numerically lower com-
pared with HS patients (e.g., type 2 diabetes,
OR: 2.1, 95% CI 1.8–2.4 in HS versus OR: 1.3,

Fig. 1 Age and sex distribution of HS, PsO, and HS-PsO
cohorts. Bar graphs showing percentage (%) of patients
within specified age groups with HS (female, n = 870;
male, n = 882; a), PsO (female, n = 24,238; male,
n = 27,409; b), and HS-PsO (female, n = 56; male,

n = 39; c) in German population between January 1,
2012 and December 31, 2017. HS hidradenitis suppura-
tiva, PsO psoriasis, HS-PsO hidradenitis suppurativa with
concurrent psoriasis
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95% CI 1.3–1.4 in PsO). Smoking was also
identified as an underlying modulator of car-
diovascular comorbidities (but not metabolic or
chronic inflammation-related comorbidities) in
PsO patients, as the risk was sufficiently reduced
in populations matched for nicotine depen-
dence (Fig. 2b, Supplementary Fig. 1B). The
impact of smoking on cardiovascular risk was,
however, smaller in PsO compared with HS
patients. A diagnosis of PsO increased the risk of
rheumatic diseases, consistent with psoriatic
arthritis (PsA) being reported as the most
prevalent comorbidity of PsO patients [27]. Due
to the small sample size of the HS-PsO popula-
tion (n = 95), the OR analysis could not deliver
conclusive results.

DISCUSSION

This study describes the demography and epi-
demiology of HS, PsO, and HS-PsO. Here, we
show that most HS patients were between the
ages of 30 and 60 years. In studies from both the
UK and the USA, HS prevalence peaked in
patients around 40 years, similar to this German
population [11, 28]. The age distribution of PsO
validated a previous study of the German pop-
ulation, in which a large proportion of the
population were over 50 years [29]. Consistent
with recent reports, HS-PsO patients had a
similar age distribution to HS patients, with the
majority between 30 and 60 years [23]. In con-
trast to the sex bias reported by smaller
case–control studies, the sex ratio in the cohorts

diagnosed with HS, PsO, and HS-PsO in the
present study was balanced (Supplementary
Table 1) [4, 5].

Interestingly, the percentage of patients with
HS with or without PsO declined after the sixth
decade of life. Although previously described in
epidemiological studies, the immunological
reasons for this are not well understood. How-
ever, women regularly report the onset of HS
disease with menarche, flare up according to the
menstrual cycle, and resolution of disease in
later life following menopause, supporting the
idea of hormonal influence in HS [28, 30].

The prevalence and incidence of HS in this
study were relatively low (68.1 cases per 100,000
and 10.1 cases per 100,000 per year, respec-
tively) compared with figures reported world-
wide. The prevalence and incidence of HS varies
greatly depending on study design, population
size, and determination of diagnosis. HICs data
and electronic health records in large popula-
tions have yielded prevalences of 0.1% [11] (100
cases per 100,000) and 0.05% [31] (50 cases per
100,000), respectively, whereas smaller self-re-
ported studies using questionnaires observed
values of 4% [32] (4000 cases per 100,000) and
2.1% [33] (2100 cases per 100,000), respectively.
Differences in reported prevalence can be rela-
ted to a higher misdiagnosis of HS in clinical
routine and, therefore, underreporting in SHI.
Nevertheless, the observed incidence of HS in
this study was in line with other larger studies
[34]. The prevalence of PsO, 2% (1962.9 cases
per 100,000), in our study was consistent with
others, validating this study population
[35, 36]. Although the prevalence and incidence
of HS-PsO were generally low, these figures ac-
count for 6.3% and 1.9% of the HS population,
respectively. Most HS patients were diagnosed
in a hospital, whereas PsO patients were gener-
ally diagnosed in private practices, suggesting
that the observed cases of HS may be low due to
a lack of identification of disease/delayed diag-
nosis. The bias of delayed diagnosis was deter-
mined to be on average 1.6 years for PsO but
7.2 years for HS [37]. The main reasons for
delayed diagnosis of HS are a lack of knowledge
as well as the heterogeneous phenotype and
unspecific early signs of the disease [38].

bFig. 2 Risk analysis of selected comorbidities in HS and
PsO cohorts matched for age, sex, and nicotine dependence.
Forest plots demonstrating risk analysis of common
comorbidities in hidradenitis suppurativa (HS, n = 1752;
a) and psoriasis (PsO, n = 51,647; b) patients compared
with the SHI German population. Patients were matched
for age, sex, and nicotine dependence to the SHI German
population at a ratio of 1:4. Data are displayed as odds ratio
(OR), and error bars represent the 95% confidence interval
values (95% CI). Comorbidities are categorized as meta-
bolic (blue), psychiatric (orange), cardiovascular (green),
and immune related (red). HS hidradenitis suppurativa,
PsO psoriasis, HS-PsO hidradenitis suppurativa with con-
current psoriasis
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Consistent with previous reports, HS patients
showed a higher prevalence and increased risk
for the development of cardiovascular and
metabolic comorbidities compared with the
control population (Fig. 2a) [39, 40]. This was
also true, albeit to a smaller extent, for PsO
patients (Fig. 2b). Intriguingly, in the HS popu-
lation, the cardiovascular risk was primarily
determined by smoking status (Fig. 2a versus
Supplementary Fig. 1A). Interestingly, matching
for nicotine dependence reduced the risk of
myocardial infarction in HS patients almost to
the level of the control population. In the PsO
population, the risk of developing these
comorbidities was both generally lower and less
modulated by smoking status (Fig. 2b versus
Supplementary Fig. 2B). This indicates that the
increased risk of cardiovascular events in HS
patients is largely attributed to smoking and not
to HS-related processes, e.g., systemic inflam-
matory processes caused by HS [41, 42]. This is
of high relevance for clinical practice since the
prevalence of smoking is exceptionally high
among HS patients. In this analysis, almost half
of the HS population were nicotine dependent
compared with 16.2% of PsO patients and
11.7% of the overall population. Smoking ces-
sation does not only improve treatment out-
comes in HS but also strongly reduces the
elevated cardiovascular risk in these patients
[43].

HS-PsO patients suffer with more psycho-
logical and rheumatological comorbidities
compared with HS or PsO alone patients.
Although it is well reported that HS and PsO
patients have a reduced QoL and higher preva-
lence of depression, there are limited data on
the effect of HS-PsO on psychological comor-
bidities [23, 25, 44, 45]. Consistently, Patel et al.
described a higher proportion of HS-PsO
patients with depression compared with HS or
PsO alone [25]. The current study is the first to
describe the increased frequency of rheumato-
logical comorbidities in a HS-PsO population.
Here, we observed a fourfold increase in the
frequency of inflammatory spondy-
loarthropathies in HS-PsO compared with HS
alone. This increase may resemble the path-
omechanistic influence of PsO, with studies
demonstrating that the risk of PsA is constant

over time following a diagnosis of PsO, with a
1% mean annual incidence of PsA in PsO
patients [46, 47].

The key strength of HIC analyses is the very
large sample size of hospitalized as well as out-
patient-treated continuously insured patients in
Germany. This allows for analysis of the epi-
demiology of PsO and HS coprevalence. How-
ever, mild to moderate HS forms are commonly
misdiagnosed, especially at the beginning of the
disease course; thus, HIC data may rather
underestimate the prevalence of HS [48]. This
may be also impacted by the fact that HS was
not exclusively diagnosed by dermatologists,
e.g., in case of HS diagnosis in the hospital.
Prevalence of HS calculated from other German
SHI data showed similar incidence and preva-
lence and estimated the rate of potential mis-
diagnosis of HS at 34.7% [49]. The analyzed HIC
data do not allow assessment of the influence of
ethnicity, the patient’s profession, educational
level, subtypes of HS, laboratory data, or the
duration or severity of both diseases on the
prevalence of different comorbidities. Coding
inconsistencies as well as ICD-10 (L73.2) coding
error by misdiagnosis (mainly of HS) might
further contribute to lower numbers in HIC
analysis. Correct diagnosing is, however, more
reliable compared with patient-completed
questionnaires, which is noteworthy with phe-
notypically complex diseases such as HS. HS was
mostly diagnosed in a hospital setting, with
only one-fifth of patients diagnosed by derma-
tologists. This may result in an overrepresenta-
tion of patients with high disease severity
within our population. Analyses of comorbidity
frequency and risk were performed indepen-
dently of disease severity, not visible in HIC
data, therefore not allowing for a correlation of
comorbidity profile/risk and disease activity.
Although this analysis was conducted using a
HICs dataset restricted to Germany, its findings
may be valuable in other countries with a sim-
ilar demographic structure, especially within
Europe.

In summary, patients with chronic inflam-
matory skin diseases such as PsO and HS have
an increased occurrence of comorbidity. Inter-
estingly, the prevalence of concomitant psy-
chiatric and cardiovascular diseases is even
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more increased upon co-occurrence of PsO and
HS (HS-PsO cohort). The elevated cardiovascular
risk of HS patients can, however, be largely
attributed to smoking.
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