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Abstract

Introduction Hidradenitis suppurativa (HS) is a chronic, autoinflammatory skin disease associated with many comorbidities.
One biologic (adalimumab) is approved for HS. This study assessed the sociodemographic characteristics, comorbidities,
treatment patterns, healthcare resource utilization (HCRU) and associated costs of patients with HS following biologic
approval.

Methods This non-interventional, retrospective cohort study involved adult (> 18 years) and adolescent (12-17 years)
patients diagnosed with HS in the United States (US) using Optum’s de-identified Clinformatics® Data Mart Database dur-
ing the period 1 January 2016 to 31 December 2018.

Results Of 42,843 identified patients, 10,909 met the incident HS patient criteria (10,230 adults, 628 adolescents, 51
patients aged <12 years). Patients were mostly diagnosed by a general practitioner/pediatrician (adults: 41.6%; adolescents:
39.6%) or dermatologist (adults: 22.1%; adolescents: 30.6%). Commonly reported Charlson comorbidities at pre-index in
adult patients were diabetes without complications (20.4%), chronic pulmonary disease (16.4%) and diabetes with complica-
tions (9.0%), and the most frequent Elixhauser comorbidities were uncomplicated hypertension (38.3%), obesity (22.5%),
uncomplicated diabetes (19.0%) and depression (17.4%). The burden of comorbidities generally increased over time after
diagnosis in both adults and adolescents. HS-related surgical procedures were uncommon in the 2-years post-index period:
an incision and drainage procedure was reported in 7.6% of adults and 6.4% of adolescents. Patients were predominantly
treated with both topical and systemic antibiotic treatments (adults: 25.0% and 65.1%, respectively; adolescents: 41.7% and
74.5%, respectively). Biologic prescription was higher in adults than adolescents (3.5% vs. 1.8%). Total healthcare costs for
adult and adolescent patients in the 2-years post-index period were US$42,143 and US$16,057, respectively, with outpatient
costs accounting for the majority of these costs (US$20,980 and US$8408, respectively).

Conclusion In adult and adolescent patients with HS, comorbidity burden continues to increase after diagnosis. All-cause
and HS-specific HCRU and costs are high in adults and adolescents with HS. These findings support the need for a multi-
disciplinary comprehensive care strategy for patients with HS.
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1 Introduction

Hidradenitis suppurativa (HS) is a chronic, autoinflamma-
tory, recurrent, debilitating skin disease characterized by
painful, deep lesions predominantly located in the axillary,
inguinal and anogenital regions [1-3]. The prevalence of
HS is generally in the range of 0.1-1%, however estimates
vary based on geographical location and data methodology
[4-8]. Furthermore, current registry data have suggested an
increasing incidence in the United States (US) [6, 9, 10].

A multidisciplinary approach is often used in the manage-
ment of HS and can comprise surgical intervention, topical
and systemic agents, and lifestyle modification. The most
commonly used pharmacological agents for HS include topi-
cal or systemic antibiotics, intralesional or systemic corti-
costeroids, and procedural interventions such as deroofing
and excision. Biologics began to emerge several years ago
as important treatment options for moderate to severe HS
[11] and have likely changed treatment patterns. However,
to date, adalimumab, a tumor necrosis factor-a blocker, is
the only biologic therapy approved for HS, but phase II and
III trials are currently underway to assess the efficacy and
safety of other biologics in patients with moderate to severe
HS [12].

Unsurprisingly, HS is associated with a significant burden
of disease, and patients with HS also report various comor-
bid conditions, including metabolic, inflammatory/autoim-
mune, and psychiatric disorders [3, 13—16]. Furthermore,
HS has a substantial impact on patients' quality of life and
can result in stigmatization and a significant negative impact
on work life [17-20]. HS has also been reported to be detri-
mental to the mental well-being of patients: anxiety, depres-
sion, and suicidality are more common in patients with HS
than in most other dermatological conditions [21, 22].

Treatment patterns of HS in the period since biologic
therapy was approved (i.e., 2015) may have changed. The
costs associated with HS management prior to biologic
treatment were reported as significant [15, 23]. Marvel et al.
reported that the average total cost of care among patients
with HS in the US ranged between US$2662 (Medicaid)
and US$4428 (Commercial/Medicare) per patient per year
prior to the approval of adalimumab [23]. To address this
knowledge gap, this study assessed the sociodemographic
characteristics, treatment patterns, healthcare resource uti-
lization (HCRU) and associated costs of patients with HS, in
the time following the approval of a biologic for the manage-
ment of HS by using a large dataset from a US administra-
tive claims database.
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2 Methods
2.1 Objectives of the Analysis

The primary objective of this study was to evaluate the
demographic, clinical and socioeconomic characteristics of
patients with HS over a 3-year period in the time period
following approval of biologic treatment in the US. Sec-
ondary objectives were to (1) analyze the medical treatment
patterns of patients with HS; (2) analyze the HS-specific
interventional procedure patterns of patients with HS; and
(3) characterize HS-specific and all-cause HCRU and associ-
ated costs of patients with HS.

2.2 Study Design and Patients

This was a descriptive, non-interventional, retrospective
cohort study involving adult (aged > 18 years) and adoles-
cent (aged 12—17 years) patients diagnosed with HS in the
US using Optum’s de-identified Clinformatics® Data Mart
Database (CDM), which is a commercial and Medicare
Advantage health claims dataset. Optum’s CDM database
includes claims for both medical and prescription coverage
of patients to enable users to evaluate the complete health-
care experience. The population is weighted to include a
commercial health plan population and Medicare Advantage
population that is geographically diverse, spanning 50 states
in the US.

Patients with at least one HS diagnosis (International
Classification of Diseases, Ninth Revision, Clinical Modifi-
cation [ICD-9-CM] code 705.83 and Tenth Revision [ICD-
10-CM] code L73.2) during the identification period from
1 January 2016 to 31 December 2018 were included. The
index date for this analysis was the date of the first claim of
a HS diagnosis within this identification period. The popula-
tion was further refined by including only patients with > 1
year of continuous enrollment (CE) before the index date
(referred to as the pre-index period) and > 2 years of CE
after the index date (referred to as the post-index period).

Analysis was conducted only on patients with HS who
were considered incident, defined as patients without a con-
firmed HS diagnosis in the 1-year (and up to 5 years) pre-
index period. This was done to ensure that patients included
were relatively newly diagnosed.

2.3 Data Reporting and Statistical Analysis
In all analyses, missing data were treated as a separate

category and were described using frequency counts and
percentages.
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Data are reported for incident HS patients only and are
presented for the three following time periods: 1-year pre-
index period, 1-year post-index period, and 2-years post-
index period (which is cumulative and includes both the
first- and second-year post-index date). Data are presented
separately for adult (> 18 years) and adolescent (> 12—17
years) patients. Additional exploratory analyses are pre-
sented for subgroups of patients prescribed biologics and
patients not prescribed biologics.

HS-specific treatment, procedure and HCRU outcomes in
the 1-year pre-index period were not captured, as accurately
attributing these outcomes to HS disease was reliant on link-
ing the event of interest to a HS diagnosis, which was not
present in the pre-index period.

2.4 Ethical Considerations

Optum is a de-identified database, and no patient-level data
were collected or stored.

2.5 Study Variables

Sociodemographic characteristics (see the Appendix in the
electronic supplementary material [ESM]) were obtained on
the index date or in the 1-year pre-index period.

Comorbidities, treatment, and procedure patterns, as well
as HCRUs and associated costs, were measured during the
1-year pre-index period (excluding the index date), and 1-
and 2-years post-index period (including the index date).
Comorbidities were based on the presence of an associated
ICD-9 or ICD-10 code within the assessed time frame, and
included Charlson comorbidities [24, 25], Charlson Comor-
bidities Index (CCI), Elixhauser comorbidities [26], and
Elixhauser Cormorbidities Index (ECI) [26]. Both the Charl-
son and Elixhauser indices do not adjust for age, therefore
CCI and ECI are presented only for adult patients with HS.
Other comorbidities were selected based on their previously
reported association with HS [27-29] (see the Methods sec-
tion of the ESM).

Medical treatment and procedures were captured over
the same time periods as comorbidities, while HS-specific
procedures were captured 1 and 2 years post-index and were
indicated by a claim associated with a diagnosis of HS. HS-
specific medications were identified as requiring a diagnosis
of HS within 7 days before a drug claim. The time to the first
HS-specific procedure or prescription following the index
diagnosis (days) was determined. The HS-related medica-
tions and procedures are listed in the Methods section of
the ESM.

HCRU and associated costs were estimated during the
1-year pre-index period (excluding the index date) and the
1- or 2-years post-index period (including the index date).
All-cause and HS-specific HCRUs were assessed for all

analyses: all-cause and HS-specific HCRUs including office
visits (dermatologist visits and surgeon visits), other out-
patient visits, emergency room (ER), and hospitalizations;
healthcare costs comprising all-cause and HS-specific ER
costs; all-cause and HS-specific inpatient costs; all-cause
and HS-specific outpatient costs; all-cause and HS-specific
medical costs (inpatient, outpatient and ER); all-cause and
HS prescription drug costs; all-cause and HS-related total
healthcare costs (medical cost and prescription drug cost).
Physician specialty involved during a patient’s HS journey
was reported for patients diagnosed by dermatologists, sur-
geons, ER, obstetricians and gynecologists (OBGYN), gen-
eral practitioners (GPs), other specialists, and other health-
care providers (HCPs; i.e., dentist, physical therapist).

2.6 Data Analysis

The physician on the index HS claim for a patient in the
study period was assigned as the index physician. In case of
multiple physicians on the index date, the index physician
was assigned based on a descending order of priority using
the following criteria: (1) claim locations, which were identi-
fied as facility or non-facility claims with non-facility claims
prioritized; (2) the location was further broken down and
priority was in the following order: profession, outpatient
facility and then ancillary services; and (3) if more than one
physician specialty was selected based on the above criteria,
the HCP specialty priority was as per the following hierar-
chy: dermatologist, surgeon, ER/hospital, GP/pediatrician,
OBGYN, other specialists, and other HCPs.

3 Results
3.1 Patient Flow and Demographics

A total of 42,843 patients with at least one HS diagnosis
during the identification period were identified from the
Optum database (Fig. 1). Of these patients, 24,200 had
1-year of CE during the pre-index period and 13,269 had
> 2 years of CE post-index. Within this population, 10,909
patients met the criteria to be considered as being an inci-
dent HS patient, including 10,230 incident HS adults (> 18
years), 628 incident HS adolescents (> 12—-17 years) and
51 patients < 12 years.

The mean age (standard deviation [SD]) of adult and
adolescent patients was 47.1 (17.3) and 15.3 (1.5) years,
respectively. The majority (70.7%) of patients included
were female, irrespective of age. All adolescent patients
and 68.7% of adult patients had commercial insurance,
with 31.3% of adults being covered by Medicare (Table 1).
Patients mostly received their diagnosis by a GP/pediatri-
cian (adults, 41.6%; adolescents, 39.6%) or a dermatologist
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Patients with 21 diagnosis of HS with a diagnosis code
for HS2 within the identification period®
N=42,843

l

Patients with 1 year of continuous enrollment
(pre-index)° of medical and prescription coverage
before the index date?

N=24,200

v

Patients with 22 years continuous enroliment of medical
and prescription coverage post the index date and
including index date®
N=13,269

v

Incident patients without at least one HS diagnosis in the
1 year up to 5 years pre-index period

N=10,909
v v Y
Incident HS Incident HS Incident HS
adolescents adults patients
(212—17 years) (=18 years) (age <12 years)
N=628 N=10,230 N=51

Fig. 1 Patient flow. *A diagnosis of HS was captured using ICD-
9-CM code 705.83 and ICD-10-CM code L.73.2. "The identification
period was between 1 January 2016 and 31 December 2018. “A gap
of <45 days was allowed. “The index date for this analysis was con-
sidered as the date of the first claim of a diagnosis of HS within this
identification period. HS hidradenitis suppurativa, /CD-9-CM Inter-
national Classification of Diseases, Ninth Revision, Clinical Modi-
fication, ICD-10-CM International Classification of Diseases, Tenth
Revision, Clinical Modification, N number of patients in each group

(adults, 22.1%; adolescents, 30.6%), and confirmed diag-
noses were similar for 2016, 2017 and 2018 for adoles-
cents but increased each year for adults (Table 1).

3.2 Comorbidities among Incident Hidradenitis
Suppurativa (HS) Patients

The most commonly reported (defined as those occurring in
> 3% of the population within either the 1-year pre-index,
1-year post-index or 2-years post-index periods) Charl-
son comorbidities in adult patients were diabetes without
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complications, followed by chronic pulmonary disease and
diabetes with complications (Table 2). These comorbidities,
together with peripheral vascular disease and renal disease,
increased over the 3 years. As expected, the frequencies of
Charlson comorbidities were low in adolescents, except for
chronic pulmonary disease (likely asthma rather than chronic
obstructive pulmonary disease), being present in 8.3%, 8.9%
and 10.7% of adolescents in the 1-year pre-index, 1-year post-
index and 2-years post-index periods, respectively (Table 2).

In adult patients, the most commonly reported Elixhauser
comorbidities were uncomplicated hypertension, obesity,
uncomplicated diabetes, depression and chronic pulmonary
disease, all of which increased over time (Table 3). In ado-
lescent patients, the frequency of depression, obesity and
chronic pulmonary disease was high in all time periods, with
depression and obesity increasing over time (Table 3).

Of the selected comorbidities that were assessed based
on their previously reported association with HS in the lit-
erature [27-29], anxiety disorder was common in both adult
(Fig. 2a) and adolescent (Fig. 2b) patients in the 1-year pre-
index, 1-year post-index and 2-years post-index periods.
Acne vulgaris and acne (other) were prevalent in adolescent
but not adult patients (Fig. 2). Within the adult population,
obstructive sleep apnea, hyperglycemia, anemia, and sub-
stance abuse were all frequently reported (Fig. 2a). Overall,
the burden of comorbidities increased substantially over time
after diagnosis in both adults and adolescents, except for
hyperglycemia in adolescents (Fig. 2).

3.3 Procedures and Treatments among Incident
Adult and Adolescent HS Patients

Procedures and treatments among incident adult and adoles-
cent HS patients in the 1-year post-index and 2-years post-
index periods are presented in Table 4.

HS-related surgical procedures were relatively uncom-
mon in the post-index periods; incision and drainage was
the most frequently reported procedure, with similar levels
observed between adult and adolescent patients (Table 4).
Patients with HS were predominantly treated with both topi-
cal and systemic antibiotic treatments in the post-index peri-
ods; of interest, adolescents received topical and systemic
antibiotics more than the adult population in both post-index
periods (Table 4). The use of analgesics (including opioids)
to treat HS-related pain was common in the post-index peri-
ods, and higher in adult than adolescent patients (Table 4).

Biologic treatment was uncommon in both adult and
adolescent patients in the post-index periods. Biologic
prescription was higher in adults and increased slightly
between the 1- and 2-years post-index periods in both
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Table 1 Patient demographics

Characteristics Incident HS patients® Incident HS adults Incident HS adolescents
[N =10,909] [N =10,230] [N = 628]
Age, years [mean (SD)] 45.1 (18.5) 47.1 (17.3) 15.3(1.5)
Age at index, years [n (%)]
<12 51(0.5) - -
12-17 628 (5.8) - 628 (100.0)
18-29 1816 (16.6) 1816 (17.8) -
30-39 2062 (18.9) 2062 (20.2) -
40-49 1945 (17.8) 1945 (19.0) -
50-59 1723 (15.8) 1723 (16.8) -
> 60 2684 (24.6) 2684 (26.2) -
Female [n (%)] 7711 (70.7) 7142 (69.8) 533 (84.9)
Ethnicity
Asian 351 (3.2) 328 (3.2) 22 (3.5)
Black 2050 (18.8) 1947 (19.0) 94 (15.0)
Hispanic 1350 (12.4) 1242 (12.1) 99 (15.8)
White 6878 (63.0) 6454 (63.1) 392 (62.4)
Missing 280 (2.6) 259 (2.5) 21 (3.3)
Region of residence® [n (%)]
Midwest 2635 (24.2) 2428 (23.7) 195 (31.1)
Northeast 986 (9.0) 940 (9.2) 41 (6.5)
South 5303 (48.6) 4981 (48.7) 298 (47.5)
West 1963 (18.0) 1860 (18.2) 93 (14.8)
Other 22 (0.2) 21(0.2) 1(0.2)
Insurance type [n (%)]
Commercial 7711 (70.7) 7032 (68.7) 628 (100.0)
Medicare 3198 (29.3) 3198 (31.3) -
Diagnosing physician [n (%)]
Dermatologist 2459 (22.5) 2256 (22.1) 192 (30.6)
ER/hospital 1055 (9.7) 989 (9.7) 59 (9.4)
GP/pediatrician 4529 (41.5) 4255 (41.6) 249 (39.6)
OBGYN 635 (5.8) 612 (6.0) 23 (3.7)
Other HCPs 1038 (9.5) 972 (9.5) 63 (10.0)
Other specialist 382 (3.5) 366 (3.6) 14 (2.2)
Surgeon 811 (7.4) 780 (7.6) 28 (4.5)
Year of diagnosis [n (%)]
2016 3145 (28.8) 2921 (28.6) 203 (32.3)
2017 3686 (33.8) 3451 (33.7) 218 (34.7)
2018 4078 (37.4) 3858 (37.7) 207 (33.0)

ER emergency room, GP general practitioner, HCPs healthcare providers, HS hidradenitis suppurativa, N number of patients in each group, n
number of patients with outcome, OBGYN obstetrician and gynecology, SD standard deviation, US United States

“Fifty-one patients were < 12 years of age and were therefore not included in the adult or adolescent cohorts

PRegions of residence were derived from the reported state of residence and were categorized using the US census-defined regions

adults (2.6% vs. 3.5%) and adolescents (0.6% vs. 1.8%). patients in the 2-years post-index period, respectively),
Most biologic prescriptions were for adalimumab (91.0%  with the remainder of biologic prescriptions used being
[322/354] and 90.9% [10/11] for adult and adolescent off-label for this indication.
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g a 3.4 HS-Related Healthcare Resource Utilization
gﬁ s and Associated Costs among Incident Adult
§38|l2 3 a and Adolescent HS Patients
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o Both adults and adolescent patients with HS reported a high
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£ _ g HCRU. The mean number of HCRU office and outpatient
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2 § s & ~ é visits per patient were high for both adult and adolescent
;‘; £ s < < B patients in all time periods, with a higher number of visits
- oo - g reported for adult patients (Table 5). For both adult and ado-
é g lescent patients, most medical visits (both office and outpa-
4% “ tient) occurred outside of dermatology and surgery special-
g ] . . . .
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Fig.2 Selected comorbidities of interest in incident adult and adoles-
cent HS patients. *Obstructive sleep apnea. Bar graphs demonstrat-
ing the most frequent (> 3% in any group) selected comorbidities of
interest in incident adult (N = 10,230) (a) and adolescent (N = 628)

HS on patients’ QoL [18, 33-35]. Adolescents also reported
acne vulgaris as a common comorbidity [36]. As supported
by the literature, adult patients in this study commonly
reported several additional comorbidities including anemia
[37], obstructive sleep apnea [38], substance abuse [39],
hyperglycemia [40] and spondyloarthritis [41]. Increases
in diagnosed associated comorbidities were seen for dia-
betes (with and without complications), chronic pulmonary
disease, hypertension, renal disease, depression, and obe-
sity. Whether early treatment or early identification of these
patients at risk can improve their overall health outcomes is
an important question that remains to be studied. Whether
a HS diagnosis contributes to accelerated accumulation
of comorbidities or helps to uncover existing ones, these
patients would likely benefit from improved early care.
Even though this study was performed after biologic ther-
apy was approved for HS in the US (2016-2018), this analy-
sis showed that most patients are managed on topical thera-
pies and systemic antibiotics. Indeed, the level of antibiotic

Substance Hyperglycemia SpA

Acne vulgaris Acne (other) NAFLD

(b) HS patients. HS hidradenitis suppurativa, N number of patients in
each group, NAFLD nonalcoholic fatty liver disease, SpA spondyloar-
thropathies

use (systemic and topical) was higher in adolescents than
adults, which might be because physicians are more reluc-
tant to escalate treatment in the adolescent population. Few
studies have been performed in real-world settings to assess
the prescription of biologic therapies in patients with HS.
One study conducted following the approval of biologics in
Hungary observed that 15.5% of patients were treated with
biologics (adalimumab: 15%; infliximab [off-label]: 0.5%);
however, this study was conducted in a small population of
patients (n = 200) [42]. A recent cross-sectional analysis of
> 25,000 patients with HS in the US reported that 1.8% of
these patients had been prescribed a biologic [43], which is
in line with the findings of the current study where < 4% of
patients had received a biologic.

Overall, patients made the most visits to other offices
rather than to a dermatology office; this observation is sup-
ported by the baseline demographics data where patients
mostly visited GPs/pediatricians rather than a dermatologist,
and with a high number of HS-specific visits to physicians
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Table 4 Procedures and treatments received by incident adult and adolescent HS patients

Procedures and treatments 1-year post-index

2-years post-index

Adults Adolescents Adults Adolescents
[N =10,230] [N = 628] [N =10,230] [N =628]
HS-related procedures [n (%)]
Laser treatment 1(0.01) 0 (0.0) 3(0.03) 0(0.0)
Surgical procedures [n (%)]
Incision and drainage 694 (6.8) 34 (5.4) 779 (7.6) 40 (6.4)
Deroofing 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Marsupialization 32(0.3) 6 (1.0) 34(0.3) 7(1.1)
Excision 429 (4.2) 21(3.3) 475 (4.6) 25 (4.0)
Destruction 348 3.4) 22 (3.5) 387 (3.8) 28 (4.5)
Silver nitrate 27 (0.3) 5(0.8) 33(0.3) 5(0.8)
HS-specific treatments [n (%)]
Topical treatments [n (%)]
Antibiotic creams 2367 (23.1) 236 (37.6) 2556 (25.0) 262 (41.7)
Topical corticosteroids 388 (3.8) 28 (4.5) 457 (4.5) 34 (54)
Intralesional [n (%)]
Intralesional corticosteroid 719 (7.0) 56 (8.9) 824 (8.1) 67 (10.7)
Systemic drugs [n (%)]
Systemic corticosteroids 578 (5.7) 25 (4.0) 680 (6.6) 33 (5.3)
Spironolactone 243 (2.4) 1524 308 (3.0) 17 (2.7)
Biguanides (metformin) 307 (3.0) 8 (1.3) 345 (3.4) 8 (1.3)
Zinc gluconate 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Antibiotics 6485 (63.4) 450 (71.7) 6659 (65.1) 468 (74.5)
Pain medication [n (%)]
NSAIDs 627 (6.1) 25 (4.0) 726 (7.1) 30 (4.8)
Opioids 995 (9.7) 33(5.3) 1085 (10.6) 39 (6.2)
Other analgesics 395 (3.9) 6 (1.0) 446 (4.4) 13 (2.1)
Biologics vs. non-biologics [1 (%)]
Non-biologics 9960 (97.4) 624 (99.4) 9876 (96.5) 617 (98.2)
Biologics® 270 (2.6) 4(0.6) 354 (3.5) 11 (1.8)

HS hidradenitis suppurativa, N number of patients in each group, n number of patients with outcome, NSAIDs nonsteroidal anti-inflammatory

drugs

“Biologics included adalimumab and off-label use of other biologics (anakinra, brodalumab, certolizumab pegol, etanercept, golimumab,
guselkumab, infliximab, ixekizumab, risankizumab, secukinumab, tildrakizumab and ustekinumab)

other than a dermatologist. This suggests a possible under-
management of the disease, with patients being treated by
non-specialist HCPs. Given the complexity of HS as a dis-
ease, treatment of HS by a non-dermatologist may result
in a lack of effective medical treatment, misdiagnosis, or
a delay in diagnosis. On the other hand, these patients had
high comorbidity levels and were rapidly being diagnosed
with further comorbidities, therefore good primary and sec-
ondary care are important for their care and management.
However, the implementation of an evidence-based diagno-
sis and treatment management checklist for patients with HS
in the primary care setting that is easy to use with clear crite-
ria may reduce the delay in diagnosis and optimize treatment
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outcomes for these patients [44]. Furthermore, detailed treat-
ment algorithms and consensus guidelines exist for HS to
support HCPs in treating HS and to optimize HS treatment
outcomes [45].

Focusing on HCRU, all-cause visits and healthcare costs
were higher for adults, which aligns with the higher and
accumulating comorbidity burden in adults, whereas ado-
lescent patients recorded more HS-specific office visits and
higher HS-specific healthcare costs. This finding may be
because children have fewer concomitant medical problems
and require other kinds of care less frequently. Outpatient
medical costs represented a higher proportion of the eco-
nomic burden in both adult and adolescent patients. This
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Table 5 HS-related utilization during the pre-index and post-index periods among incident HS patients

1-year pre-index 1-year post-index 2-years post-index

Adults Adolescents Adults Adolescents Adults Adolescents

[N =10,218] [N =628] [N =10,218] [N = 628] [N =10,218] [N =628]
Mean (SD) HCRU visits per patient®
All-cause
Office visit (all) 10.5 (11.4) 6.9 (7.8) 12.2 (11.6) 9.1 (10.3) 23.0 (21.4) 17.2 (18.9)
Office visit (dermatology) 0.4 (1.4) 0.5 (1.5) 0.9 (1.8) 1.3 (2.0) 1.4 (3.0) 2.13.1)
Office visit (surgeon) 0.6 (1.7) 04 (1.4) 0.8 (1.9) 0.4 (0.9) 1.4 (2.9) 0.8 (1.7)
Office visit (other) 9.5 (10.7) 6.0 (7.3) 10.5 (10.8) 7.4 (9.8) 20.3 (20.0) 14.4 (17.9)
Other outpatient 7.3 (14.3) 2.8(5.9) 8.8 (17.5) 3.1(5.5) 17.6 (34.7) 6.5 (12.9)
ER/hospitalization 1.0 3.0) 0.3 (1.5) 1.0@3.1) 0.3 (1.8) 2.0(5.5) 0.7 (2.9)
HS-specific
Office visit (all) NA NA 1.5 (1.6) 1.9 (1.8) 1.8(2.2) 24(2.9)
Office visit (dermatology) NA NA 0.5 (1.0) 0.8 (1.5) 0.6 (1.4) 1.1 2.1)
Office visit (surgeon) NA NA 0.1 (0.6) 0.1 (0.5) 0.2 (0.7) 0.2 (0.6)
Office visit (other) NA NA 0.9 (1.2) 0.9 (1.2) 1.0 (1.6) 1.1(1.7)
Other outpatient NA NA 0524 0.3 (0.9) 0.6 (4.2) 0.5(1.3)
ER/hospitalization NA NA 0(0.2) 0(0.0) 0(0.2) 0 (0.0)

The descriptive statistics reported were calculated based on the total number of visits and not the unique patient ID. HS-specific encounters were
reported if HS was the primary diagnosis for ER and inpatient encounters, or in diagnosis positions from 1 to 5 for outpatient encounters

ER emergency room, HCRU healthcare resource utilization, HS hidradenitis suppurativa, /D identification, N number of patients in each group,
NA calculation of HS-specific HCRU visits for the 1-year pre-index period was not possible since a diagnosis of HS was needed to link the visit/

cost to HS disease, SD standard deviation

“Per patient per year

finding contrasts with previous reports published before
the approval of biologics where the total cost of treating
patients with HS was attributable to inpatient costs [15, 23],
indicating a previous reliance on surgical procedures, which
decreased considerably after the introduction of biologics as
an alternative treatment option. However, further analyses
with larger proportions of patients prescribed biologics than
used in this study would be required to confirm such conclu-
sions. Furthermore, differences in study design and patient
populations should also be considered. A retrospective study
determining the HCRU and costs for patients with atopic
dermatitis in US adults using the Truven Health Markets-
can Commercial Claims and Encounters database during
2013 found the adjusted total incremental annual costs were
US$3302, with resource utilization and costs being higher
in patients with more severe atopic dermatitis (US$4463)
[46]. While not a direct comparison, the high costs and high
frequencies of comorbidities with HS reported here would
suggest that earlier diagnosis and treatment is likely to have
a positive impact on the overall cost burden.

There are several limitations to this study. The study relies
on data in administrative claims, which may be inaccurate
or subject to human error, technical error, or missing data.
Incident patients included in this population had to have > 1

HS diagnosis, rather than > 2 diagnoses, which would have
increased reliability of the diagnosis [47]. It should also be
noted that the data were based on the insured US popula-
tion and did not include the entire US population (Medicaid
population not included). Therefore, the study findings are
not generalizable to the entire US population. In addition,
the data included only fully adjudicated and paid claims and
diagnosed conditions. The study did not consider the sever-
ity of HS as this was not recorded using claims data, and this
could influence HCRU. There could also be ascertainment
bias, as patients with HS now being cared for would be more
likely to have other diagnoses uncovered. Lastly, this study
does not include a control population of patients without HS,
which would provide important insights on the incidence of
comorbidities in the HS population.

5 Conclusions

This study provides real-world information and demon-
strates that in adult and adolescent patients with HS, the
overall comorbidity burden was high and continued to accu-
mulate over the study period after the approval of biologic
therapy for the treatment of HS. Furthermore, all-cause
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Table 6 HS-related expenditures during the pre-index and post-index periods among incident HS patients

1-year pre-index  1-year pre-index  1l-year post-index 1-year post-index 2-years post-index 2-years post-index

Adults Adolescents Adults Adolescents Adults Adolescents
[N =10,218] [N =628] [N =10,218] [N =628] [N =10,218] [N =628]
Mean (SD) HCRU costs from the overall population® (US$)
All-cause
Total medical® costs  12,330.0 4150.8 (12,218.0) 15,673.0 6094.1 (26,459.0) 31,601.0 12,582.0 (47,240.0)
(32,261.0) (39,632.0) (83,134.0)
Inpatient costs 3497.2 (17,331.0) 1143.4(9173.0)  4798.8 (23,581.0) 1902.8 (20,818.0) 9756.8 (39,436.0) 4104.1 (35,939.0)
Outpatient® costs 8143.6 (21,416.0) 2864.0 (5609.7) 10,351.0 4170.2 (10,894.0) 20,980.0 8408.1 (19,582.0)
(25,285.0) (58,630.0)
ER costs 689.1 (3208.7) 143.4 (2252.7) 522.7 (2667.5) 21.1(131.9) 864.3 (3992.4) 69.8 (538.5)
Prescrip- 3560.6 (13,350.0) 784.6 (3254.4) 5031.2 (17,190.0) 1398.6 (6217.5) 10,543.0 3475.1 (17,623.0)
tion drug costs (35,506.0)
Total healthcare? 15,891.0 4935.4 (12,997.0) 20,704.0 7492.7 (28,295.0) 42,143.0 16,057.0 (53,807.0)
costs (36,383.0) (44,652.0) (94,002.0)
HS-specific
Total medical® costs NA NA 731.8 (3137.9) 889.4 (4729.3) 991.0 (5699.8) 1286.3 (6571.2)
Inpatient costs NA NA 64.0 (1334.3) 1.1 (21.3) 101.5 (1980.9) 1.1 (21.3)
Outpatient® costs NA NA 655.7 (2675.3) 887.7 (4718.9) 876.9 (5071.9) 1284.6 (6563.8)
ER costs NA NA 12.1 (212.4) 0.6 (14.7) 12.6 (214.0) 0.6 (14.7)
Prescrip- NA NA 386.6 (2335.2) 262.5 (1422.4) 597.3 (3534.0) 459.4 (2467.6)
tion drug costs
Total healthcare® NA NA 1118.4 (4250.4) 1151.9 (4973.8) 1588.3 (7340.7) 1745.7 (7309.8)
costs

All-cause encounters were calculated per patient per year using all encounters that occurred during the associated study periods for the popula-
tion of interest. The descriptive statistics reported were calculated based on the total number of visits and not the unique patient ID. HS-specific
encounters were reported if HS was the primary diagnosis for ER and inpatient encounters, or in diagnosis positions from 1 to 5 for outpatient or
corresponding prescription encounters. Patients who did not report any encounters were recorded as 0, and approximately 39 patients reported a
negative total cost—these patients were removed from the HCRU and cost analysis

ER emergency room, HCRU healthcare resource utilization, AS hidradenitis suppurativa, /D identification, NA calculation of HS-specific HCRU
costs for the 1-year pre-index period was not possible since a diagnosis of HS was needed to link the visit/cost to HS disease, SD standard devia-
tion, US$ United States dollar

#Costs were calculated based on the overall population
Total medical costs include inpatient, outpatient, and emergency room costs
“Outpatient costs also include office costs

dTotal healthcare costs include total medical (inpatient, outpatient, and emergency room) plus prescription costs

and HS-specific resource utilization and costs are high in ~ Declarations
both adults and adolescents with HS. Patients with HS may
require comprehensive care strategies involving a multidisci-
plinary team of physicians to improve health while reducing
health care expenditures.
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