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1. Introduction

Hidradenitis suppurativa (HS), is a chronic inflammatory skin disease characterized by recurrent nodules,
tunnels, and scarring in flexural skin locations that may lead to a severe reduction in quality of life(1).
The prevalence of HS in the US is reported between 0.03—1% with onset at an average age of 22 years
and a diagnostic delay between 7 and 10 years(2). For mild patients with HS, antibacterial treatments are
recommended, and anti-inflammatory treatments are frequently used for moderate HS. Surgery is
typically used to address recurrent lesions, symptomatic scars, and chronically inflamed tunnels(3).
Adalimumab is the only Food and Drug Administration-approved biologic therapy currently available in
the US for patients with moderate-to-severe HS, with approximately half of the patients failing to achieve
a meaningful clinical response(3-5). With the expected introduction of novel treatment:options such as
bimekizumab and secukinumab which recently reported positive phase Il results to address this
heterogeneous disease, the importance of understanding patients” preferences in treatment decision-
making is critical(6-8). Preference research is becoming increasinglysimportant in regulatory- and
reimbursement decision-making, while accounting for preferences,inuclinical practice could improve
shared-decision making and positively influence treatment outcomes, satisfaction, and adherence which in
turn could reduce the high humanistic and socio-economic burden of HS(9-11). A discrete-choice
experiment (DCE) was recently conducted with HS,_patients in Europe but the transferability of these
preference findings to other geographies is uncertain due to potential differences in care pathways(12). At
the time of this research, no DCE was yet conducted with HS patients in the US. Therefore, the aims of
this study were to conduct a DCE with HS patients in the US that was similar to a recent DCE done with
European patients to reveal treatment preferences of US patients and to compare their characteristics and

preferences with patients in Europe(12).



2. Materials and methods
In this study, the same DCE questionnaire was used that elicited the treatment preferences of HS patients
in Europe(12). In the DCE questionnaire, participants were first asked about their demographics,
socioeconomic characteristics and current health status using a pain visual-analogue scale (VAS), the
EuroQoL 5-Dimension 5-Level Questionnaire (EQ-5D-5L) and the Hidradenitis Suppurativa Quality of
Life (HiISQOL) before being asked to repetitively choose between one of two hypothetical treatments(13).
The two hypothetical treatments differed in terms of [a] effectiveness on reducing the number of painful,
inflammatory lesions, [b] reduction of pain, [c] duration of treatment benefit, [d] risk of mild side effects,
[e] risk of serious infection and [f] mode of administration. Detailed information on the methodelogy of
attribute and level selection was previously reported(12). In short, a literature review and”qualitative
interviews with patients and clinicians were conducted to identify the most relevant attributes and levels
for the DCE(12,14). The draft questionnaire was sequentially pilot tested by-five preference researchers,

three dermatologists, and two patients.

Adult patients with HS in the US were invited through patient advecacy‘and social media groups between
August 2022 and December 2022 to complete the online questionnaire hosted in Qualtrics®. Participants
were only allowed to proceed in the survey if the location,‘United States’ was selected and if the informed
consent was provided online. After completing thessocio-demographics questions, each participant was
randomly assigned to one of three DCE blocks (designed in Ngene using an efficient experimental design
to avoid ordering effects), each containing the identical 15 choice sets as previously used(12). One choice
set included a dominance test in whichsonerhypothetical treatment had clearly better outcomes than the
other, to assess the reliability of patients®:¢hoices. Patients who failed the dominance test were excluded
from the analyses. At the end,of the questionnaire, participants were asked to rate the difficulty of
completion on a 0-10 scale (O=easy-to 10=difficult). Ethical approval for this study was obtained from the
Medical Ethics Committee ofthe Academic Hospital Maastricht and Maastricht University.

Analyses of the patient preference data were carried out using Nlogit software, version 5.0 and followed a
similar approachias previously described(12). Briefly, a random parameter logit (RPL) model was used to
derive the mean coefficients and the distribution around them using standard deviations (SD). The
conditional relative importance of the attributes was derived from the difference between the attribute
level with the highest coefficient estimate and the one with the lowest. The coefficient indicated whether
an attribute level led to an increase (positive) or a decrease (negative) of the participants’ utility. P values
characterized the statistical difference between the coefficient of the attribute levels and the mean effect
of the attribute; if the 95% confidence interval (CI) around two levels did not overlap, the differences

between were considered as statistically different. Non-overlapping SDs with zero indicate significant



heterogeneity among patients’ preferences for a given attribute level. Subgroup analyses were not
conducted due to sample size constraints, but a statistical comparison of the characteristics of patients
with HS in the US and Europe was conducted using t-tests for continuous variables and chi-square tests
for categorical variables in IMB SPPS Statistics 21.0. Descriptive statistics were used for the comparisons

of conditional relative importance results between patients with HS in the US and Europe.

3. Results

A total of 100 patients with HS in the US completed the questionnaire, of whom 99 were included in the
analysis as one patient (1%) did not pass the dominance test and was excluded from analysesas pre-
specified. The demographics of patients included in the DCE are reported in Table 1."Mean-age (SD) of
participants was 41.7 (12.0) years and participants were predominantly ~female (90%) and of
white/Caucasian ethnicity (69%). The HiSQOL median score (SD) of 36.9.(15.7) and pain median score
(interquartile range) of 4.9 (2.5-7.0) indicated HS to have a profound effect'on patients’ quality of life at
time of questionnaire completion. The difficulty to complete the questionnaire was stated on a 0-10 scale

at 2.4 £ 2.4 (mean * SD) by participants, which suggested a cognitivelysintuitive questionnaire.



Table 1: Demographic characteristics of participants.

Parameter N=99
Gender, n (%)
Females 90 (90.9%)
Age (years), mean (SD) 41.7 (12.0)
Race, n (%)
White or Caucasian 69 (69.7%)
Black or African American 18 (18.2%)
Asian 1 (1.0%)
Hispanic or Latino 7 (7:1%)
Other 4 (4:0%)
Occupational status, n (%)
Full-time employed 54 (54.5%)
Part-time employed 5 (5:1%)
Self-employed 2 (2.0%)
Student 5 (5.1%)
Not working or unemployed 23 (23.2%)
Retired 10 (10.1%)
Highest level of education, n (%)
Primary or Elementary School 2 (2.0%)
Secondary or High School 35 (35.4%)
College or University Degree 54 (54.5%)
Other 8 (8.1%)
Type of health insurance
Private 59 (59.6%)
Public 33 (33.3%)
Not insured 7 (7.1%)
Disease duration, (years), mean (SD) 10.8 (9.53)
Severity of HS
Mild 11 (11.1%)
Moderate 47 (47.5%)
Severe 41 (41.4%)
Treatment experience
Previous biologic therapy 47 (47.5%)
Previous wide excisional surgery 44 (44.4%)
Level of pain (0-10 VAS)ymedian (IQR) 5 2.5-7
HiSQOL score, median (SD)
Total score 37 (15.71)
Symptom subscale 9 (4.12)
Psychosocial subscale 12 (5.29)
Activities and Adaptations subscale 17 (7.74)
EQ-5D-5L, mean (SD)
Mobility 2.18 (0.81)
Self-care 2.07 (1.01)
Usual Activities 2.48 (1.04)
Pain & Discomfort 2.89 (0.77)
Anxiety & Depression 2.00 (0.97)

HS: hidradenitis suppurativa; SD: standard deviation; IQR: interquartile range; HiSQOL: Hidradenitis Suppurativa
Quality of Life Questionnaire; EQ-5D-5L: EuroQoL 5-Dimension-5 Level Questionnaire; VAS: Visual Analogue
Scale



The most important treatment attribute for patients in the US was effectiveness (conditional relative
importance of 56.3%) followed by pain reduction (16.0%), annual risk of mild AE (9.4%), mode of
administration (8.3%), duration of treatment benefit (5.9%), and annual risk of serious infection (4.0%) as
presented in Table 2. In all treatment attributes, except annual risk of serious infection, significant
differences were observed between levels (as the 95% CI did not overlap), suggesting that effectiveness,
pain reduction, duration of treatment benefit, annual risk of mild AE, and mode of administration were
important to patients. On average, patients in the US preferred treatment options offering higher
effectiveness, greater pain reduction, lower annual risk of mild AEs and serious infection whigh are either
administered as daily oral pill or bi-weekly subcutaneous injection as shown in the RPL model in‘Figure
3. The directions of relationships were observed as expected with improved levels,ofteach attribute
resulting in higher coefficient values except for duration of treatment benefit for-which participants least
preferred the 24 months duration (Table 2).

Table 2: Results from the random parameters logit model of the DCE with US patients

Attribute Level Coefficient'estimate p-value  Significant
(relative importance) (95% CI)? SD”
25% Reduction -21405 (-8.009, -1.800) - -
Effectiveness 50% Reduction -0.416'(-0.661, -0.172)  <.001 No
(56.3%) 75% Reduction 1.011(0.661, 1.362) <.001 Yes
100% Reduction 1809 (1.319, 2.300) <.001 Yes
Pain reduction Small -0.565 (-0.822, -0.307) - -
(16.0%) Moderate -0.070 (-0.248, 0.108) 442 No
' Almost complete 0.634 (0.370, 0.899) <.001 Yes
Duration of treatment 6 months 0.100 (-0.121, 0.320) - -
benefit 12:months 0.172 (-0.015, 0.360) 072 No
(5.9%) 24 months -0.272 (-0.486, -0.059)  .124 Yes
Annual risk of 10% 0.322 (0.083, 0.562) - -
mild AE 30% 0.062 (-0.116, 0.240) 494 No
(9.4%) 50% -0.384 (-0.640, -0.129)  .003 Yes
Annual risk of'serious  0.1% 0.157 (0.138, 0.439) - -
infection 1% -0.013 (-0.174, 0.148) .876 No
(4.0%) 3% -0.144 (-0.347,-0.059)  .165 Yes
Mode of Oral pill, daily 0.208 (-0.079, 0.495) - -
administration SC injection, bi-weekly  0.209 (-0.007, 0.424) .058 Yes
(8.3%) IV injection, monthly -0.417 (-0.691, -0.142) .003 Yes
K 26
LL -682.37




| AIC 1416.7
& A positive (negative) sign for a given level indicates a level has a positive (negative) effect on utility.
® Significance at 5%, standard deviations correspond to the random component of the model coefficients
AIC: Akaike information criterion; CI: confidence interval; K: number of parameters in the model; LL: log-
likelihood; AE: adverse event; SC: subcutaneous; 1V: intravenous; SD: standard deviation.
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Figure 1: Random-parameters logit model estimates: coefficient estimate (N=99). The vertical bars around each
coefficient estimate (preference weight),represent the 95% confidence interval. Within each attribute, a higher
coefficient estimate indicates a level'being more preferred, and the sum of the coefficient estimates equals 0.

AE: adverse event; SC: subcutaneous; IV intravenous

The characteristics of patients with HS in the US were significantly different from patients in Europe with
regards to age (41.7ws. 38.7 years; p=0.024), ethnicity (p<0.001), previous biologic treatment (47.5% vs.
29.7%; p=0.002), previous wide excisional surgery (44.4% vs. 61.2%; p=0.005) and HiSQOL (36.9 vs.
32.9 mean total score; p=0.04). The observed differences in gender (90.9% vs 90.4% females), time since
diagnosis (10.8 vs 10.9 years), disease severity (11.1% vs. 5.9% mild HS; 47.5% vs. 60.3% moderate HS;
41.4% vs. 33.8% severe HS), level of pain (4.92 vs. 4.74 median) and EQ-5D-5L (2.34 vs. 2.27 mean

total score) were non-significant (p>0.05)(12).



Considering the comparison of treatment preferences, patients in the US and Europe both stated
effectiveness and pain reduction to be the two most important treatment attributes, with conditional
relative importance of 56.3% and 47.9%, and 16.0% and 17.3%, respectively as shown in Figure 2.
Patients in the US placed greater importance than patients in Europe on mode of administration (8.3% vs.
5.3%) and less importance on annual risk of mild AE (9.4% vs 14.4%) and serious infection (4.0% vs
10.3%) (12). Monthly 1V injection was the least preferred mode of administration for patients in US and
Europe(12).

60% 9

50%

40% ( >

30% C

20% « N\

S | T

0% - . [ | . . m

Effectiveness Pain reduction Duration of Annual risk of mild  Annual risk of Mode of
treatment benpefit AE serious infection administration

m United States (N=99), ®Europe (N=219)*

Figure 2: Comparison of conditional relative importance of treatment attributes between US and European patients.
AE: adverse event. *Adapted from Willems et-al. (2023)(12)

4. Discussion

This study revealed the treatment attributes patients with HS in the US valued most in therapy decision-
making. Effectiveness, pain reduction, annual risk of mild AE and mode of administration were most
relevant to patients‘when deciding between two hypothetical treatment options. Effectiveness was the
most important treatment attribute, which could be attributable to the high unmet needs reported by
patients due to low treatment success and satisfaction with current available therapies for HS(4,5,14).
Higher levels of effectiveness aiming at a 75% and 100% reduction of abscess and nodule count, which
represent more stringent effectiveness targets than the primary endpoint of most clinical trials in HS, were
more important to patients (15). Pain reduction being the second most important treatment attribute
confirmed the findings of previous research that pain management is often not successful or overlooked in

the management of HS(12,14,16). Patients preferred treatments with a duration of benefit of 6 and 12
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months over 24 months, which may seem counter-intuitive but is in line with previous research reporting
low willingness by patients to commit to a treatment beyond one year(17). Treatments offered as monthly
IV injection were least preferred, likely attributable to the associated inconvenience for patients having to
attend a clinic for IV injection compared to the comfort of treatment at home as previously
concluded(18).

The statistical comparison of sample characteristics between patients in the US and Europe revealed the
patients to be comparable in terms of gender, time since diagnosis, disease duration, current level pain,
and EQ-5D-5L scores(12). The statistically significant differences observed for age, ethnicity, biologic
treatment experience, wide excisional surgery experience, and HiSQOL scores did not lead to strong
variations in stated preferences between US and European patients as both groups, considered
effectiveness and pain reduction most important. The only considerable difference ‘ebserved was US

patients placing greater importance on the mode of administration than patients_in‘Europe(12).

These findings are further similar to another recent conducted DCE in Germany which also revealed
therapeutic success to be the most important treatment attribute for patients with HS (N=216), and safety
attributes also to be the least important attributes in treatment decision-making(19). The preferred mode
of administration was oral tablets followed by subcutaneous injection, which is in line with results of this
study(19).

This research adhered to high preference research standards, but nevertheless has some limitations to be
considered in the interpretation of the results. While most participants’ demographics were well-balanced
and generally similar to recent preferenceresearch in other geographies, the ethnic variation of the sample
may hinder the generalizability” of, findings(12,14,19). The sample size further impaired subgroup
analyses, but the sample characteristics and preference results were compared in detail with similar
research in Europe(12,19). Despite having developed the questionnaire with patients and clinicians (of
which 3 were located ‘in_the US), and selecting attributes and levels in accordance with best research
practices, differentattributes or levels could have led to varying preference results as recently revealed by
Faverio et al. (2022)(19,20). Recruitment through social media channels and patients advocacy groups
hindered the estimation of participation rates and may have introduced bias as the biologic therapy use in
the US is generally lower than the 47% observed with this study, which may indicate that more patients
with prior treatment experiences and more severe disease were enrolled(2) Lastly, this study relied on

patients’ self-diagnosis and self-rating of their disease severity rather than a clinician assessment.

These findings emphasize the importance to understand and account for patients’ preferences in research-,

clinical-, regulatory- and reimbursement decisions. Future treatments for HS should allow patients to
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experience more stringent levels of effectiveness than primarily investigated in clinical trials, lead to
greater pain reduction, minimize the risk of adverse events when possible, and preferably be offered as
oral pill or subcutaneous injection. However, given the observed heterogeneity in patients’ preferences, a
variety of treatments should become available to allow individualization of HS therapy to patients’ unique
preferences(12).

5. Conclusions
This research presented the results of the first patient preference study with HS patients in the US using a
DCE. Faced with high unmet needs and low success rates of limited treatment options available, patients
considered effectiveness and pain reduction to be the most important when selecting a treatment. The
preferences of patients with HS in the US were revealed to be generally similar to,those ofspatients in
Europe. Future HS treatments can be better tailored to the individual needs of patients when accounting
for the revealed preferences in decision-making.
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