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Abstract

Introduction

Hidradenitis suppurativa (HS) is a debilitating, inflammatory skin disorder. Treatment
strategies in patients with HS are challenging; real-world evidence in a HS population is
warranted for greater disease understanding. The objective of this analysis was to

describe real-world treatment patterns and treatment satisfaction in patients with HS.
Methods

This was a cross-sectional market research survey with retrospective data collection in
patients with HS from the United States and five European countries (France, Germany,
Italy, Spain, United Kingdom) between November 2020 and April 2021, using physician-
and patient-reported surveys. Eligible physicians were general dermatologists actively
managing patients with HS; dermatologists were required to have consulted with =2
patients with HS in the previous 12 months. Adult (=18 years) and adolescent (10-17
years) HS patients visiting a participating dermatologist were included. Outcomes
included treatment patterns, flare status, treatments prescribed in response to flares,
previous surgeries, barriers to biologics, and patient- and physician-reported satisfaction

with the disease control provided by treatment.
Results

Survey data from 1787 patients were collected from 312 dermatologists. The most
frequently prescribed treatments were topicals, oral antibiotics, and antiseptic
washes/creams at diagnosis and sampling. At sampling, biologics were more frequently

prescribed in patients with more severe disease (prescribed in 26.6%, 31.0% and
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52.4% of patients with mild, moderate, and severe disease, respectively); oral
antibiotics (48.8%), topicals (37.4%), and biologics (34.3%) were the most frequently
prescribed treatment classes in response to a flare. Of patients currently not receiving a
biologic, dermatologists reported that 18.9% of patients’ condition warranted their use.
Approximately one quarter of dermatologists (24.5%) and patients (27.4%) were not
satisfied with current treatment; of patients who were dissatisfied, 12.8% reported they

would never raise their dissatisfaction with their doctor.
Conclusion

These real-world data suggest a high disease burden and potential undertreatment in
patients with HS. Patients received multiple treatments, and a notable proportion
underwent surgery. Robustly integrating the patient voice in HS treatment decisions

may lead to better outcomes and improved treatment satisfaction.
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Introduction

Hidradenitis suppurativa (HS) is a systemic, chronic, debilitating, inflammatory skin
condition. It is characterized by painful dermal inflammatory nodules and abscesses,
which can cause follicular occlusion and lead to malodorous discharge and draining
tunnel formation, resulting in irreversible scarring. [1-4] HS is associated with a high
disease burden, and patients can experience significant morbidity and a substantial
impact on quality of life (QoL). [2, 3, 5-10] HS is a relatively common disorder; the exact
prevalence is unknown but estimates range between 0.03—-1.2% in the United States
(US) and Europe. [5, 11-13] However, HS may be misdiagnosed or under-diagnosed;
an average delay of 7-10 years between symptom onset and HS diagnosis has been
reported. [14-16] Diagnostic methods are not clearly defined, with accurate and timely
diagnoses relying on the ability of the consulting physician to accurately recognize HS

signs and symptoms. [15, 17].

HS is a hard-to-treat disease that requires a multifaceted treatment approach. The
overall goal of HS treatment is to manage existing lesions while minimizing pain and
drainage, decrease the frequency of lesion recurrence, and prevent disease
progression and scarring, thereby improving patient QoL. [18] Medical treatments for
patients can include topicals, oral antibiotics, retinoids, hormonal therapies,
immunosuppressants, and biologic therapies [19, 20]; while common surgical
procedures include local excisions, deroofing of draining tunnels and radical wide
excision. [19-22] Definitive treatment algorithms for HS are challenging to develop due

to the heterogeneity of the disease and complexity of its pathogenesis. [23] Existing
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treatment algorithms are strongly based on expert opinion and consensus, [24] which
differ between guidelines, potentially due to regional differences. [19-21, 25] Depending
on disease severity, current guidelines recommend a combination of both medical and
surgical treatment for HS. [18, 20, 21, 26, 27] However, patient-reported data have
indicated that current pain management modalities are only moderately effective at
improving pain due to HS. [28] This is relevant because pain is reported as the most
troublesome symptom of HS and is associated with the greatest impact on patient QoL.
[29, 30] Furthermore, a large proportion of patients report that they are not satisfied with

current treatments. [16, 31]

Due to the evolving treatment landscape for patients with HS, [32] and the challenges to
integrate various treatment modalities, current real-world data describing treatment
patterns in this population are warranted. This study aimed to describe treatment
patterns and satisfaction with treatment in a large, real-world population of patients with

HS using physician- and patient-reported data.

11
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Materials and Methods

Study design

This was a cross-sectional market research survey with retrospective data collection to
assess the clinical unmet need, burden of disease, and treatment patterns in patients
with HS. We have previously reported on the unmet clinical needs and disease burden
in this population including patients from the EU5 (France, Germany, Italy, Spain,
United Kingdom) and US. [33] Here, we report on the treatment patterns and treatment
satisfaction in patients with HS. Further methods are detailed in the Supplementary

Methods and in Ingram et al 2022. [33]
Data sources and questionnaires

All participating physicians were requested to complete a Patient Record Form (PRF)
for the subsequent 5-7 patients with HS attending their practice. The PRF, which has
been previously described, [33] consisted of 11 sections covering multiple topics.
Patients were also invited to complete a voluntary self-completion questionnaire relating
to their condition; data from physicians and patients were linked at data processing

where applicable.
Disease severity

Disease severity was physician-judged and categorized as mild, moderate, or severe,
with no clinical definition applied. Importantly, physician-judged severity was previously
reported to be closely aligned with Hurley staging in this patient population. [33]

Physician-judged disease severity was recorded retrospectively through chart review at

12
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the time of first HS diagnosis and at the time of sampling. The retrospective assessment
(severity at first HS diagnosis) was recorded by a physician other than the dermatologist
participating in the survey in 47.0% of patients. In these cases, severity was derived

from the patient’s case notes by the participating physician.

Study objectives

The primary objective of this manuscript was to evaluate treatment patterns in a large
population of patients with HS with a particular focus on patient and physician
satisfaction with treatment, and treatment goals, overall and based on physician-judged

severity.
Data analysis

Descriptive statistics were assessed using StataCorp 2019 (Stata Statistical Software:
Release 16.1, College Station, TX: StataCorp LLC). Alignment between patient- and
physician-reported satisfaction with current disease control was determined using a
kappa (k) statistic. The kappa statistic indicates the level of agreement between two
outcomes that are measured on the same scale, which ranges from a score of O (level
of agreement equivalent to chance) to 1 (perfect agreement). Cut-offs for values
between 0 and 1 have been previously suggested. [34] Continuous data are reported as
mean (standard deviation [SD]) unless otherwise stated; categorical data are presented
as a percentage and n/N (n=number of patients with outcome; N=number of patients

with available data).

13
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Results

Patient population and baseline characteristics

A full description of the sample population, including the number of patients and
physicians included by country, has been previously described. [33] In brief, data from
1787 patients with HS (EU5, N=1305 [73.0%]); US, N=482 [27.0%]) were collected by
312 dermatologists (EU5, N=231 [74.0%]; US, N=81 [26.0%]). The meantSD age was
34.4+12.2 years and most patients were female (57.6%, 1029/1787) and White (77.7%,
1388/1787). Full demographic and disease characteristics have been described
previously. [33] At the time of HS diagnosis, 26.4% (472/1787), 53.7% (959/1787), and
19.9% (356/1787) of patients were classified as having mild, moderate, or severe
disease, respectively, based on physician-judged severity. At the time of sampling,
66.0% (1179/1787), 29.3% (523/1787), and 4.7% (85/1787) of patients were classified
as having mild, moderate, or severe disease, respectively, based on physician-judged
severity. Overall, 142 and 128 patients were not receiving any treatment at the time of

diagnosis and sampling, respectively.
Medical treatment at HS diagnosis and current treatment patterns

The most prescribed treatments at the time of diagnosis were topicals (59.5%,
978/1645), oral antibiotics (58.1%, 955/1645), and antiseptic washes/creams (37.1%,
611/1645) (Fig S1). At the time of sampling, the most prescribed treatments were oral
antibiotics (40.3%, 669/1659), topicals (38.7%, 642/1659), antiseptic washes/creams
(34.0%, 564/1659), and biologics (29.2%, 484/1659) (Fig 1). Patients with severe

disease were more frequently receiving biologics at the time of sampling versus patients

14



Resubmission 18" Jun 24

with mild or moderate disease (Fig 1). The individual treatments within each treatment

class (22%) are detailed in Table S1.
Barriers to biologics

Despite currently not receiving biologics, based on physician interpretation, 18.9%
(243/1287) of patients’ condition warranted the use of biologics; this was higher with
increasing disease severity (mild, 8.5%, 75/882; moderate, 37.5%, 136/363; severe,
76.2%, 32/42). The most common physician-reported reason for not being prescribed a
biologic in patients who warranted the use of one (N=243) was ‘I prefer to exhaust all

other treatment options first’ (41.6%, 101/243) (Table 1).
Treatment satisfaction

Figures describing treatment satisfaction are presented as matched data from
physicians and patients together and are represented as overall patients (Fig 2A), mild
patients only (Fig 2B), moderate patients only (Fig 2C), and severe patients only (Fig
2D). Overall, approximately three-quarters of physicians (75.5%, 392/519) and patients
(72.6%, 377/519) reported that they were satisfied with the level of HS disease control
achieved (Fig 2A). However, some physicians and patients (physicians: 14.3%, 74/519;
patients: 12.3%, 64/519) reported they were ‘not satisfied and believe better control can

be achieved’ (Fig 2A).

Physician and patient satisfaction with disease control was poor in patients with severe
disease; 0.0% (0/15) and 13.3% (2/15) of physicians and patients, respectively,
reported that they were ‘satisfied with the disease control achieved’, but 40.0% (6/15)

and 46.7% (7/15) of physicians and patients, respectively, reported that they ‘were not

15
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satisfied but believe this is the best disease control that could be realistically achieved’
(Fig 2D). The overall agreement between physician- and patient-reported satisfaction
was 78.2% (N=519), with a Cohen’s kappa value of 0.4797, indicating a moderate

agreement.

The most common reason for physician and patient dissatisfaction with disease control
overall was ‘not effective enough at reducing patient’s symptoms’ (43.3%, 55/127) and
‘it hasn’t helped the HS on certain areas of my body’ (30.3%, 43/142), respectively

(Table 2).

Overall, most patients (88.3%, 468/530) would recommend their current treatment to a
fellow patient with HS, however, this willingness to endorse current treatment was
reduced in patients with more severe disease (mild, 95.4% [349/366]; moderate, 74.7%
[112/150]; severe, 50.0% [7/14]). Most patients who were satisfied with their current
treatment would also recommend it to a fellow patient with HS (97.4%, 376/386).
Despite reduced satisfaction levels, over half of patients reported that they would still
recommend their current treatment to a fellow patient with HS (‘not satisfied, but |
believe this is the best control that can be expected for my HS’, 68.4% [54/79]; ‘not

satisfied and | believe better control can be achieved’, 57.9% [33/57]).

Of the patients who were dissatisfied with current treatment overall, 39.8% (53/133) said
they have not yet but will raise their dissatisfaction with their doctor while 12.8%
(17/133) said they will never raise their dissatisfaction with their doctor. Additionally, of
those who had/would raise it with their doctor, they reported they waited/would wait a

mean (SD) time of 3.5 (2.7) months to do so.

16
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Satisfaction with treatment control was also assessed by current treatment with topicals
(Figure 3A), antibiotics (Figure 3B), conventional systemics (Figure 3C), and biologics
(Figure 3D). Physicians were most satisfied with the disease control provided by
treatment in patients prescribed biologics (82.4%, 103/125), followed by those
prescribed topicals (73.9%, 176/238), antibiotics (64.2%, 122/190), and conventional

systemics (59.5%, 22/37).

Patients prescribed biologics were most satisfied with the disease control provided by
their treatment (77.6%, 97/125), followed by those prescribed topicals (71.4%, 170/238),

conventional systemics (70.3%, 26/37), and antibiotics (62.1%, 118/190).
Treatment goals and attitudes towards treatment

Physician- and patient-reported treatment goals are detailed in Table 3. Based on
matched physician- and patient-reported data overall (N=522), the most frequently
reported treatment goals for physicians were ‘improves appearance of skin’ (57.1%,
298/522), ‘relieves pain’ (54.6%, 285/522), and ‘works for a long time’ (53.8%, 281/522).
Similarly, the most frequently reported treatment goals for patients were ‘improves
appearance of my skin’ (70.9%, 370/522), ‘reduces my pain/discomfort’ (68.8%,

359/522), and ‘get rid of the disease’ (68.8%, 359/522).

Based on a 1 (completely disagree) to 10 (completely agree) scale, patients ranked
several attitudinal statements regarding treatments. Overall, the mean (SD) score for ‘I
am always keen to try the next new treatment for HS and will ask my doctor about
anything new’was 6.4 (2.6) (mild, 6.3 [2.7]; moderate, 6.6 [2.2]; severe, 6.5 [2.3]), for ‘I
would change my doctor if | felt he/she was not willing to try new treatments’ was 5.2

(3.0) (mild, 4.9 [3.0]; moderate, 5.9 [2.7]; severe, 5.7 [2.6]), for ‘| am very concerned

17
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about the possible side effect of my HS treatment and prefer to stop taking it for a while
if possible’ was 4.5 (2.7) (mild, 4.2 [2.7]; moderate, 5.0 [2.6]; severe, 7.1 [2.4]), and for ‘I
feel that the current treatments for HS are not appropriate or very effective’ was 4.0

(2.6) (mild, 3.5 [2.4]; moderate, 5.0 [2.6]; severe, 5.4 [2.4]).
Additional results

Additional results related to order of treatment classes prescribed, treatment classes
ever received, concomitant treatment, surgical treatment, and HS flares are detailed in
Table S2, Table S3, Figure S2, Figure S3 and Figure S4 in the Supplementary

Results.

18
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Discussion

This study primarily aimed to describe the treatment patterns of patients with HS, with a
particular focus on satisfaction with treatment, in a large, real-world population from the
EU5 and US, and is a follow-up to a 2022 publication describing the unmet clinical
needs and burden of disease in the same patient population. [33] Due to the relative
lack of large, randomized trials in HS, the evidence supporting treatment guidelines is

weak [26], and real-world evidence on treatment patterns is lacking.

At HS diagnosis, regardless of disease severity, patients were most frequently
prescribed topicals and oral antibiotics, which aligns with first line treatment guideline
recommendations for HS. [26, 32] At sampling, oral antibiotics and topicals remained
the most prescribed treatments. Furthermore, oral antibiotics and topicals were most
frequently prescribed in response to patients experiencing a flare. Long-term use of
antibiotics causes known concerns, including antibiotic resistance, and has been

reported to be undesirable by patients with HS. [35]

Despite a large proportion of patients being diagnosed with moderate or severe disease
at diagnosis, and many patients being prescribed multiple treatments concurrently, few
patients were prescribed biologics (4.8%) or conventional systemics (2.5%) at
diagnosis. As highlighted in previous studies, a long diagnostic delay with HS can result
in disease progression and subsequently more severe disease. [14, 15] Therefore,
effective treatments should be implemented during the ‘window of opportunity’ to lessen
the disease burden experienced by patients. [36] Although 28.4% of patients had

received a biologic at some point during their HS management, a large proportion of
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patients with moderate or severe disease had never received a biologic, highlighting
that this patient cohort may be undertreated. Furthermore, over 40% of dermatologists
who reported that a patient’s condition warranted use of a biologic, said they did not
prescribe one as they wanted to ‘exhaust all other treatment options first’. Further,
dermatologists cited ‘very recent diagnosis’ as a reason for not prescribing a biologic,
indicating that biologics are generally not considered a first line therapy in HS, in
keeping with current treatment guidelines. [19, 20, 37] The attitudes towards biologic
prescription warrants a paradigm shift given that they have the most mature evidence
base, [32] and the potential importance of early appropriate treatment in skin diseases.

[38]

HS treatment guidelines recommend that only patients with moderate to severe disease
are eligible for biologic treatments, potentially contributing to the low use of biologics in
this current study. [25] Lack of practitioner knowledge about HS, difficulty accessing HS
specialists, lack of patient input in treatment plans, and treatment costs have been
identified as barriers to HS patient care, leading to inadequate disease control and pain

management. [39-42]

An interesting finding in the current study is that, even for patients with moderate and
severe disease, a proportion of dermatologists and patients indicated that they were
satisfied with the control provided by treatment. Furthermore, in patients with moderate
and severe disease who were not satisfied with the disease control achieved, some
dermatologists and patients believed that this was the best disease control that could be
achieved. This finding may indicate that dermatologists and patients acknowledge the

difficulty in achieving acceptable disease control when managing HS; this concept is
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further exemplified by the finding that over half of patients had not raised their treatment
dissatisfaction concerns with their doctor, and of those who did/would raise it, they
waited/would wait an average of three and a half months to do so. Moreover, a positive
interaction with health-care professionals may influence patients’ treatment decisions,
highlighting the importance of shared treatment decisions between patients and health-

care professionals. [35, 43]

Previous reports have highlighted that poor efficacy, adverse events, and increasing
flare frequency are factors that negatively impact treatment satisfaction in patients with
HS, [16, 31] while positive attributes of treatment satisfaction include effectiveness, pain
reduction, and treatment with biologic medication. [31, 41, 42, 44] These findings align
with the physician- and patient-reported treatment goals and patient attitudes towards
treatment reported in this current study. The relatively low use of biologics in this current
analysis, especially in patients with more severe disease, may explain some of the low
levels of treatment satisfaction reported. This is further highlighted by the fact that most

patients who were prescribed biologics were satisfied with their treatment.

In parallel with these findings, patients with more severe disease were less likely to
recommend their current treatment to other patients with HS. However, even in patients
who were not satisfied with their current treatment, over half of patients would still
recommend the treatment to other patients with HS, reinforcing the low expectations
patients with HS have regarding treatment potential for improving HS symptoms. This

further speaks to involving the patient voice in HS treatment paradigms. [41, 44]
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Limitations

The use of survey-based data may have been biased and influenced by individual
experience. The accuracy of survey-based data also depends on the quality of data
collection which may be subject to recall bias. The selection of patients and
dermatologists in this survey may also be subject to selection bias. Only patients whose
HS was currently being affected and physicians who commonly treat patients with HS
would be most likely included. Patient’s disease classification was physician-reported,
potentially having a degree of subjectivity. The survey was conducted during the
COVID-19 pandemic which resulted in several consultations occurring virtually and may
have biased assessments and led to treatment-independent dissatisfaction in some
patients. [45] Further, this survey was cross-sectional which means causality in

outcomes cannot be determined or inferred.

Conclusion

Consistent with the known diagnostic delay and previous findings, this large, real-world
cohort study, provides evidence that patients with HS are often undertreated. Patients
with HS were primarily prescribed topicals or oral antibiotics to help manage their HS,
with biologics and conventional systemics prescribed in relatively few patients, despite
around a third of patients having moderate or severe disease. This approach may miss
the optimal therapeutic window for biologic therapy, [36] and under incorporate the
patient perspective in shared treatment decision making. There remains an unmet need
for disease modifying therapies in HS that can effectively manage HS and prevent

disease progression.
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Figure legends

Figure 1. Current treatment classes prescribed overall and based on physician-
judged severity at the time of sampling.

Bar graphs illustrating the current treatment classes patients were prescribed at the time of sampling. Patients could
be prescribed multiple treatment classes at the same time. ‘Other encompasses oral anti-diabetics and retinoids,
‘advanced steroids’ encompasses oral corticosteroids and corticosteroid injections, and ‘advanced non-biologics’
encompasses apremilast, tofacitinib, and baricitinib.

N, number of patients with available data.
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Figure 2. Physician- and patient-reported satisfaction with current treatment
control overall and based on physician-judged severity at the time of sampling.

Bar graphs illustrating (A) physician- and patient-reported satisfaction with current treatment control overall; (B)
physician- and patient-reported satisfaction with current treatment control in mild patients only; (C) physician- and
patient-reported satisfaction with current treatment control in moderate patients only; and (D) physician- and patient-
reported satisfaction with current treatment control in severe patients only.

N, number of patients with available data.
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Figure 3. Physician- and patient-reported satisfaction with current treatment
control based on current treatment overall at the time of sampling.

Bar graphs illustrating (A) physician- and patient-reported satisfaction with current treatment control with topicals; (B)
physician- and patient-reported satisfaction with current treatment control with antibiotics; (C) physician- and patient-
reported satisfaction with current treatment control with conventional systemics; and (D) physician- and patient-
reported satisfaction with current treatment control with biologics.

Patients could be on multiple treatment classes.

N, number of patients with available data.
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