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Abstract
Background and Objective Hidradenitis suppurativa is a chronic inflammatory skin disease that can lead to a substantial 
reduction in quality of life. Recent studies revealed high levels of unmet care needs of patients with hidradenitis suppurativa, 
but their preferences in treatment decision making have scarcely been investigated. This study aimed to reveal which treat-
ment attributes adult patients with HS in Europe consider most important in treatment decision-making.
Methods A discrete choice experiment was conducted with adult patients with hidradenitis suppurativa in Europe to reveal 
which treatment attributes are most important when making treatment decisions. Participants were presented with 15 sets of 
two treatment options and asked for each to choose the treatment they preferred. The treatments were characterized by six 
attributes informed by a prior literature review and qualitative research: effectiveness, pain reduction, duration of treatment 
benefit, risk of mild adverse event, risk of serious infection, and mode of administration. A random parameter logit model 
was used to estimate patients’ preferences with additional subgroup and latent class models used to explore any differences 
in preferences across patient groups.
Results Two hundred and nineteen adult patients with hidradenitis suppurativa were included in the analysis (90% women, 
mean age 38 years). For all six treatment attributes, significant differences were observed between levels. Given the range 
of levels of each attribute, the most important treatment attributes were effectiveness (47.9%), followed by pain reduction 
(17.3%), annual risk of a mild adverse event (14.4%), annual risk of a serious infection (10.3%), mode of administration 
(5.3%), and duration of treatment benefit (4.8%). Higher levels of effectiveness, namely a 75% or 100% reduction in the 
abscess and inflammatory nodule count, were preferred over levels of effectiveness primarily investigated in randomized 
clinical trials of hidradenitis suppurativa (a 50% reduction). Results were largely consistent across subgroups and three latent 
class groups were identified.
Conclusions This study revealed the most important treatment characteristics for patients with hidradenitis suppurativa that 
can help inform joint patient-physician decision making in the management of hidradenitis suppurativa. Designing future 
hidradenitis suppurativa treatments according to stated preferences, namely, to offer higher levels of effectiveness and pain 
improvement without higher risks of adverse events, may increase patients’ treatment concordance and lead to improved 
disease management outcomes.
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Key Points for Decision Makers 

Using a multi-country preference study with 219 Euro-
pean patients with hidradenitis suppurativa, this study 
revealed that the two most important treatment attributes 
were effectiveness and pain reduction.

Higher levels of effectiveness, namely a 75% or 100% 
reduction in the abscess and inflammatory nodule count, 
were preferred over levels of effectiveness primarily 
investigated in current clinical trials of hidradenitis sup-
purativa (a 50% reduction).

http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-022-00614-7&domain=pdf
http://orcid.org/0000-0001-8263-4047
http://orcid.org/0000-0003-1026-570X
http://orcid.org/0000-0003-4274-9258


154 D. Willems et al.

1 Introduction

Hidradenitis suppurativa (HS) is a chronic inflammatory 
skin disease that is characterized by recurrent nodules, tun-
nels, and scarring in flexural skin locations leading to a 
severe reduction in quality of life [1–3]. The prevalence of 
HS is estimated between 0.03 and 1% with an average age of 
onset of 22 years [4]. Low disease awareness and associated 
misdiagnoses as well as under-reporting by patients because 
of shame and embarrassment have contributed to substantial 
delays in diagnosis, reported to be on average between 7 and 
10 years [5–7]. The course of disease is often unpredictable, 
which can be challenging for patients and healthcare profes-
sionals (HCPs) in the management of HS [8].

Antibacterial treatments are recommended for mild-to-
moderate HS with anti-inflammatory treatments suggested 
for more severe HS. Surgery is commonly used to treat skin 
tunnels, scars, and anatomic changes that have manifested 
[9]. Adalimumab is currently the only approved biologic 
therapy in the European Union, UK, and USA for patients 
with moderate-to-severe HS [10]. Currently available treat-
ment options are known to only allow one-third of treated 
patients to experience remission of their disease and almost 
half of treated patients with HS remain dissatisfied because 
of poor efficacy, undesirable adverse effects, inconvenience, 
or invasiveness [7, 11–13]. Additional treatment options are 
in development for HS including small-molecule or biologi-
cal treatments, with bimekizumab and secukinumab (both 
monoclonal antibodies against interleukin-17) recently 
reporting positive phase III studies [10, 14–19].

As such novel therapies may offer different treatment out-
comes, the understanding of patient perspectives and treat-
ment preferences becomes more important [20]. Although 
recent studies began to reveal the unmet care needs and 
treatment desires from patients and HCPs in HS, there is 
a paucity of quantitative patient preference research as no 
published discrete choice experiment (DCE) in HS was iden-
tified at the time of this research [7, 11, 21]. Such evidence 
could inform future regulatory and reimbursement deci-
sion making as authorities such as the US Food and Drug 
Administration and the National Institute for Health and 
Care Excellence in England [22] by advocating the incor-
poration of patient preferences in the value assessment of 
treatments [22, 23]. Accounting for patient preferences in 
clinical decision making may further positively influence 
treatment outcomes such as treatment satisfaction and con-
cordance, which in turn can lead to positive health and eco-
nomic implications [20, 24–29]. This study was therefore 
designed to provide novel insights into treatment attributes 
patients with HS consider most important when making dis-
ease management decisions by quantifying their preferences 
using a DCE.

2  Materials and Methods

2.1  Qualitative Research for Selection of Treatment 
Attributes

In the absence of previously published DCEs in HS at the 
time of this research, qualitative interviews were conducted 
with adult patients diagnosed with HS (N = 12) and HCPs 
(N = 16) experienced in treating HS to elicit a comprehen-
sive list of influential treatment attributes to be included in 
this DCE [21, 30]. All interviews were conducted online 
using the same semi-structured interview guide that asked 
participants about their unmet care needs and experiences 
managing the disease. Participants were subsequently asked 
what they liked and did not like about current and previ-
ous treatments, what the most important treatment factors 
are, as well as which areas of disease management future 
treatments should improve. The number of attributes in this 
DCE was targeted between 4 and 7 to be in line with previ-
ous DCEs and to be cognitively manageable for participants 
[26]. Based on the insights of the qualitative interviews, the 
following six treatment attributes were considered most rel-
evant for this DCE (in no particular order): (a) effectiveness 
on reducing the number of painful inflammatory lesions, 
(b) reduction in pain, (c) duration of treatment benefit, (d) 
risk of mild side effects, (e) risk of serious infection, and (f) 
mode of administration. Detailed descriptions of the meth-
odology and findings from the qualitative interviews were 
previously reported [21].

2.2  Selection of Attribute Levels

The different levels of the treatment attributes were informed 
by reviewing the literature and confirmed with dermatolo-
gists. Published clinical trial data on available and inves-
tigational HS treatments was deemed most appropriate 
to select the ranges of ‘effectiveness’ (percent reduction 
of the number of painful inflammatory lesions) [16, 31]. 
The levels of ‘pain reduction’, which was one of the most 
reported unmet needs in previous research, were informed by 
published evidence on clinically meaningful pain improve-
ment thresholds in HS and DCEs in other chronic diseases 
[32–35]. The different levels of ‘duration of treatment ben-
efit’ were based on studies of currently available treatments 
and recommendations of previous DCEs [36–38]. For the 
safety attributes ‘risk of mild adverse event’ (AE) and ‘risk 
of serious infection’, the levels were informed by AE data 
of available and investigational therapies in HS or other 
chronic inflammatory diseases [16, 28, 31, 39, 40]. For 
‘mode of administration’, the three most common adminis-
tration options of available and investigational HS treatments 
were selected, namely a bi-weekly subcutaneous injection, 
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a monthly intravenous injection, or a daily oral pill [10, 16, 
41]. The final attributes and levels are shown in Table 1, 
and an example of a choice question in the DCE is shown 
in Fig. 1.

2.3  Survey Development and Conduction

The DCE was developed according to the guidelines pro-
vided by the ISPOR Good Research Practice for Conjoint 
Analysis Task Force and other recommendations to ensure 
its design was well suited to quantify the treatment prefer-
ences and trade-offs between the benefits and risks of treat-
ments patients with HS are willing to accept [42–44]. The 
survey was initially developed in English by a working group 
that included patient preference research experts and experi-
enced dermatologists. An introductory section explained the 
survey and its content, which included a description of the 
task prior to the presentation of the choice set questions to 
participants. Prior to participation, respondents read a par-
ticipant information sheet and provided consent online. The 
survey included questions to elicit participants’ demograph-
ics, disease history, and current health status. Participants’ 
current health status was assessed using a pain visual analog 
scale, the EuroQoL 5-Dimension 5-Level Questionnaire, and 
the Hidradenitis Suppurativa Quality of Life (HiSQOL) 
Questionnaire [45–47]. The DCE experimental design was 
split into three different, but equally sized blocks (or ver-
sions). Each of the three blocks contained 14 different choice 
questions based on an efficient design using Ngene software. 
One additional choice question included a dominance test; 

in which a dominant treatment option with no difference in 
mode of administration was presented to allow a later exclu-
sion of participants who preferred the dominated option, 
which indicated a lack of understanding of the task [48, 
49]. The survey was programmed and hosted online using 
 Qualtrics® and participants were randomly assigned to one 
of the three blocks with 15 choice questions to avoid order-
ing effects. To respect the cognitive burden of the DCE on 
participants, the number of choice questions was limited to 
15 and complemented by graphical illustrations. The sur-
vey was made available in English, Dutch, or German with 
each translation verified by a native-speaking investigator. 
Participants were only allowed to progress in the survey if 
they had fully responded to all questions to avoid incomplete 
surveys. At the end of the survey, participants were asked to 
rate the difficulty of survey completion on a 0–10 scale (0 = 
not difficult at all to 10 = extremely difficult).

2.4  Pilot Testing

The draft survey versions including the DCE questions were 
sequentially pilot tested by five preference researchers, three 
dermatologists, and two patients with HS until finaliza-
tion. The attribute descriptions for the DCE survey were 
confirmed to be generally well understood, and the overall 
survey length was considered appropriate by the test per-
sons, who felt that the hypothetical trade-offs were relevant, 
well-balanced, and not overly dominant. Only minor changes 
to the description of the survey and attributes were made 

Table 1  Attributes and levels included in the discrete choice experiment questions

Attribute Attribute description Attribute levels

Effectiveness Percentage reduction of the number of painful inflammatory lesions on 
your skin

25%
50%
75%
100%

Pain reduction Reduction of pain (on a scale ranging from 0 to 10) Small pain relief (1 point)
Moderate pain relief (3 points)
Almost complete pain relief (6 points)

Duration of treatment benefit The duration in which the treatment provides the proposed effectiveness 
and pain relief

6 months
12 months
24 months

Risk of mild side effect Annual risk of experiencing a mild side effect while taking the treatment 100 people out of 1000 (10%)
300 people out of 1000 (30%)
500 people out of 1000 (50%)

Risk of serious infection Annual risk of experiencing a serious infection while taking the treatment 1 person out of 1000 (0.1%)
10 people out of 1000 (1%)
30 people out of 1000 (3%)

Mode of administration How the treatment is provided to you Oral tablet, once every day
Subcutaneous injection, once every 2 

weeks at home or in a clinic
Intravenous injection, once every 4 

weeks in a clinic or hospital setting
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following the pilot testing. The final survey can be found in 
the Electronic Supplementary Material (ESM).

2.5  Participants

Adult patients with a confirmed diagnosis of HS in multiple 
European countries (Belgium, Germany, UK, Ireland, Swit-
zerland, Austria, The Netherlands) were recruited through 
patient advocacy and social media groups between January 
2022 and April 2022. Optimal sample size for DCEs are 
challenging to predict as it depends on the true value of the 
parameters estimated in the DCE, which are not known prior 
to undertaking the research [44]. Given the number of treat-
ment options, attributes, and levels included in the DCE, a 
minimum of 200 patients was targeted based on published 
guidance [50]. Ethics approval for this study was obtained 
from the Medical Ethics Committee of the Academic Hos-
pital Maastricht and Maastricht University. Additional local 
ethics approvals were obtained where required.

2.6  Statistical Analyses

Participants’ demographic and disease history variables 
including EuroQoL 5-Dimension 5-Level Questionnaire and 
HiSQOL Questionnaire results were first checked for nor-
mality of variables and subsequently descriptively reported. 
The available patient preference data derived with the DCE 

were analyzed using various recommended statistical meth-
ods and carried out using Nlogit software, version 5.0 [51].

First, the choice data from the DCE were analyzed 
using a random parameter logit model, which allows 
heterogeneity to be captured by estimating the standard 
deviation of the parameter’s distribution. Using a random 
parameter logit model was consistent with good research 
practices and prior precedence for regulatory decision 
making, and provided mean coefficients as well as a 
measure of the distribution around the mean coefficient 
in the form of standard deviations [51]. The conditional 
relative importance of each attribute was also calculated 
as the coefficient difference between the attribute level 
with the highest preference weight and the one with the 
lowest preference weight, to allow for comparisons across 
attributes. All variables were effects coded; hence, the 
mean effect for each attribute was normalized at zero and 
the preference weight is relative to the mean effect of 
the different levels of the attribute. The model was esti-
mated by using 1000 Halton draws and no interaction 
terms were included in the final model, as an explora-
tory model with an interaction term provided a similar fit 
and results. The sign of a coefficient reflects whether an 
attribute level led to an increase (positive) or a decrease 
(negative) on the participants’ utility, while the value of 
each coefficient represents the importance participants 
assigned to each attribute level. P values represent the 

Fig. 1  Example choice task
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statistical difference between the preference weight of 
the attribute levels and the mean effect of the same attrib-
ute; if the 95% confidence interval (CI) around two levels 
did not overlap, the differences between the preference 
weights were considered as statistically different [51]. A 
priori, it was expected that the attribute levels with large 
improvements such as high levels of effectiveness, pain 
reduction, duration of treatment benefit, and a lower risk 
of side effects would have a positive effect on utility (i.e., 
a positive sign).

Second, subgroup random parameter logit models 
estimating the conditional relative importance were con-
ducted to assess whether preferences varied as a func-
tion of patient characteristics or disease history. A range 
of subgroups covering country of residence, age, sex, 
disease severity, disease duration, current level of pain, 
HiSQOL Questionnaire score, previous biologic therapy, 
and previous excisional surgery were considered based 
on the characteristics of the final sample. Binary sub-
groups for age, disease duration, current level of pain, 
and HiSQOL Questionnaire were created by dividing the 
sample by the median as conducted in previous preference 
research [52].

Last, a latent class model was used to determine pref-
erence classes as they allow the existence and number of 
classes in the population to be identified based on their 
treatment preferences [53]. To determine the number of 
latent classes, the model with the best fit based on the 
Akaike information criterion was selected from models 
with two, three, and four latent classes [51]. The associa-
tion between selected patient characteristics and latent 
class membership was then determined using a multivari-
able logistic regression model. The multivariable model 
was considered exploratory and was limited to the vari-
ables with a different probability between latent classes. 
This analysis was conducted with IBM SPSS 24™.

3  Results

3.1  Study Sample

A total of 224 participants completed the survey, of whom 
219 were included in the analysis as five participants 
(< 2.5%) did not pass the dominance test and were there-
fore excluded as pre-specified. The demographics of patients 
included in the DCE are reported in Table 2. Mean (stand-
ard deviation) age of participants was 38.7 (10.1) years 
and participants were predominantly female (90%) and of 
white/Caucasian ethnicity (94%). The HiSQOL Question-
naire median score (standard deviation) of 34 (16.1) and 
pain median score (interquartile range) of 5 (3–7) indicate 
HS to have a large effect on patients’ lives at the time of 

questionnaire completion. The difficulty of questionnaire 
completion was reported on a 0–10 scale at 2.8 ± 2.7 (mean 
± standard deviation) by participants, which suggested that 
the survey completion was cognitively well manageable. 
Further demographics can be found in Table 2.

3.2  Participants’ Preferences

In all six treatment attributes, significant differences were 
observed between levels (as the 95% CI did not overlap), 
meaning that all attributes were important for participants 
as shown in Table 3. The most important treatment attribute 
for patients with HS was effectiveness (conditional relative 
importance of 47.9%) followed by pain reduction (17.3%), 
annual risk of mild AE (14.4%), annual risk of serious infec-
tion (10.3%), mode of administration (5.3%), and duration of 
treatment benefit (4.8%) as presented in Fig. 2. On average, 
respondents preferred treatment options with higher effec-
tiveness, greater pain reduction, longer duration of treatment 
benefit, and a lower risk of mild AEs and serious infection, 
which are offered as a daily oral pill as can be observed from 
the random parameter logit model in Fig. 3. The directions 
of relationships were observed as expected, as the improved 
levels of each attribute resulted in higher coefficient values 
except for the duration of treatment benefit for which partici-
pants preferred 12 months over 24 months (Table 3).

3.3  Subgroup Analyses

The conditional relative importance of treatment attributes 
was generally consistent across subgroups (Fig. 4). Patients 
with a longer disease duration placed greater importance on 
treatment effectiveness and pain reduction rather than safety-
related attributes compared with patients with a shorter 
disease duration. Effectiveness and duration of treatment 
benefit were more important to patients with lower levels of 
pain while patients with higher levels preferred better pain 
improvement. No subgroup analyses for sex, race/ethnicity, 
and mild HS severity could be conducted because of sample 
size constraints.

3.4  Latent Class Model

The latent class analyses identified three preferences classes 
with class probabilities of 52%, 30%, and 18% (Table 4), 
which indicates that patients value treatment characteristics 
differently. Effectiveness (60%), annual risk of mild AE 
(37%), and mode of administration (36%) were the most 
important attributes in each latent class, respectively. The 
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preference coefficients of the latent class analyses are pre-
sented in the ESM.

4  Discussion

This study aimed to reveal which treatment attributes adult 
patients with HS consider most important when making 
treatment decisions. It reported numerous novel findings 
by quantifying treatment attribute preferences of patients 
with HS in Europe using a DCE. All six selected treatment 
attributes (effectiveness, pain reduction, duration of treat-
ment benefit, annual risk of mild AE, annual risk of serious 
infection, and mode of administration) were important for 
patients with HS and consistent with a priori expectations 
in terms of the direction and magnitude of the estimated 
coefficients. ‘Effectiveness’ was the most important treat-
ment attribute for patients, which confirmed the previously 
reported high unmet needs regarding treatment outcomes as 
only one-third of patients experience remission of their dis-
ease over time with currently available treatment options [7, 
11, 12, 21]. Interestingly, while previous clinical trials of HS 
treatments primarily investigated a 50% reduction in abscess 
and inflammatory nodule counts, patients in this research 
considered more stringent measures of treatment effective-
ness, such as 75% and 100% levels of reduction in abscess 
and inflammatory nodule counts, to be more relevant [16, 
31]. This likely reflects increasing expectations regarding 
treatment success in people with HS, which demonstrates 
that future HS clinical trials may need to consider a higher 
efficacy target to demonstrate treatment effectiveness. The 
results further highlighted the significance for patients to 
experience better pain control as it was the second most 
important treatment attribute and was also determined as 
relevant by the HISTORIC core outcomes set initiative and 
previous research [21, 54]. Patients generally preferred 12 
months duration of treatment benefit over 6 months but did 

Table 2  Demographic characteristics of participants

Parameter N = 219

Country, n (%)
 UK 18 (8.2%)
 Ireland 22 (10.0%)
 Germany 71 (32.4%)
 Austria 3 (1.4%)
 Belgium 4 (1.8%)
 The Netherlands 68 (31.1%)
 Denmark 12 (5.5%)
 Switzerland 16 (7.3%)
 Other 5 (2.3%)

Sex, n (%)
 Female 198 (90.4%)

Age (years), n (%)
 ≤ 30 49 (22.4%)
 31–40 78 (35.6%)
 41–50 64 (29.2%)
 > 50 28 (12.8%)

Race, n (%)
 White or Caucasian 205 (93.6%)
 Asian 3 (1.4%)
 Black or African American 0 –
 Other 11 (5.0%)

Occupational status, n (%)
 Full time employed 87 (39.7%)
 Part time employed 51 (23.3%)
 Student 10 (4.6%)
 Not working or unemployed 31 (14.2%)
 Retired 40 (18.3%)

Highest level of education, n (%)
 Primary or elementary school 7 (3.2%)
 Secondary or high school 120 (54.8%)
 College or university degree 73 (33.3%)
 Other 19 (8.7%)

Disease duration, (years), mean (SD) 10.70 (9.8)
Disease duration, n (%)
 0–3 66 (30.1%)
 4–10 69 (31.5%)
 11–20 51 (23.3%)
 > 20 33 (15.1%)

Severity of HS (by Hurley classification)
 Mild 13 (5.9%)
 Moderate 132 (60.3%)
 Severe 74 (33.8%)

Treatment experience
 Previous biologic therapy 65 (29.7%)
 Previous wide excisional surgery 134 (61.2%)

Level of pain (0–10 VAS), median (IQR) 5 3-7
HiSQOL score, median (SD)
 Total score 34 (16.1)
 Symptom subscale 8 (4.1)

EQ-5D-5L EuroQoL 5-Dimension-5 Level Questionnaire, HiSQOL 
Hidradenitis Suppurativa Quality of Life Questionnaire, HS hidrade-
nitis suppurativa, IQR interquartile range, SD standard deviation, VAS 
Visual Analog Scale

Table 2  (continued)

Parameter N = 219

 Psychosocial subscale 10 (5.5)
 Activities and adaptations subscale 17 (8.1)

EQ-5D-5L, mean (SD)
 Mobility 2.14 (1)
 Self-care 1.50 (0.7)
 Usual activities 2.21 (0.9)
 Pain and discomfort 2.94 (1)
 Anxiety and depression 2.58 (1.2)
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not prefer the benefits to last 24 months, which may indicate 
patients’ reluctance to commit to a therapy administered as 
an injection or oral pill beyond 1 year. The least preferred 
mode of administration was the monthly intravenous injec-
tion, which is aligned to the conclusions of a recent litera-
ture review in chronic immune system disorders that patients 
preferred treatment at home owing to the convenience and 
comfort of home treatment and the avoidance of having to 

attend hospital for an intravenous injection albeit less fre-
quently administered [55].

Extensive subgroup analyses confirmed that observed 
differences in preferences were not explained by patient 
characteristics or disease history as participants’ treatment 
preferences were generally consistent across subgroups. 
Some variations in preferences were observed in patients 
with a longer disease duration and higher levels of pain, 
both placing more importance on pain reduction. The latent 
class analyses identified three distinct groups of respondents 
whose most important treatment attributes were effective-
ness, annual risk of a mild AE, and mode of administration, 
revealing heterogeneity in preferences between patients.

The findings of this study highlight the importance of 
investigating individual preferences and incorporating them 
not only in clinical decision making but also in research, reg-
ulatory, and policy decisions. Treatments for patients with 
HS should offer higher levels of effectiveness than are typi-
cally reported as primary outcomes in current clinical trials, 
result in greater pain improvement, and minimize the risk 
of adverse events when possible. Treatments administered 

Table 3  Results from the random parameter logit model

AE adverse event, AIC Akaike information criterion, CI confidence interval, IV intravenous, K number of parameters in the model, LL log-likeli-
hood, SC subcutaneous, SD standard deviation
a A positive (negative) sign for a given level indicates a level has a positive (negative) effect on utility
b Significance at 5%, SDs correspond to the random component of the model coefficients

Attribute Level Coefficient estimate (95% CI)a P value from 
previous level

Significant  SDb

Effectiveness 25% Reduction − 2.165 (− 2.519, − 1.811) – –
50% Reduction − 0.206 (− 0.360, − 0.052) 0.009 No
75% Reduction 0.818 (0.615, 1.020) < 0.001 Yes
100% Reduction 1.553 (1.258, 1.847) < 0.001 Yes

Pain reduction Small − 0.700 (− 0.875, − 0.525) – –
Moderate 0.053 (− 0.064, 0.170) 0.369 No
Almost complete 0.647 (0.465, 0.830) < 0.001 Yes

Duration of treatment benefit, months 6 − 0.092 (− 0.240, 0.056) – –
12 0.231 (0.103, 0.352) < 0.001 No
24 − 0.139 (− 0.279, 0.002) 0.053 Yes

Annual risk of mild AE 10% 0.525 (0.331, 0.719) – –
30% 0.064 (− 0.055, 0.183) 0.290 No
50% − 0.589 (− 0.797, − 0.381) < 0.001 Yes

Annual risk of serious infection 0.1% 0.288 (0.138, 0.439) – –
1% 0.218 (0.105, 0.331) < 0.001 No
3% − 0.506 (− 0.658, − 0.354) < 0.001 Yes

Mode of administration Oral pill, daily 0.176 (− 0.029, 0.381) – –
SC injection, bi-weekly 0.057 (− 0.107, 0.221) 0.494 Yes
IV injection, monthly − 0.233 (− 0.390, − 0.076) < 0.001 Yes

K 26
LL − 1549.7
AIC 3151.5

47.9%

17.3%

4.8%

14.4%
10.3%

5.3%

0%

10%

20%

30%

40%

50%

60%

Effectiveness Pain reduction Duration of 
treatment 

benefit

Annual risk of 
mild AE

Annual risk of 
serious 

infection

Mode of 
administration

Fig. 2  Conditional relative importance of treatment attributes. AE 
adverse event
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as intravenous injections are generally the least desirable 
mode of administration. One latent class strongly favored 
oral treatments, but for most patients, efficacy was the most 
important factor determining treatment preference. Ulti-
mately, a variety of treatment options should be made avail-
able so that treatment can be individualized based on patient 
preference.

Although this study followed good research practices, 
was designed with experienced dermatologists and prefer-
ence research experts, and underwent extensive pilot testing, 
some limitations are to be considered in the interpretation 
of the results. While most participants’ demographics are in 
line with recent research and were overall well balanced, no 
Black or African American patients participated in this study 
and most patients reported moderate or severe HS, with only 
a few patients having mild HS [13]. In addition, the sample 
size was targeted for the whole sample, which impaired the 
ability to confirm findings for every country individually. 
Although extensive qualitative research with patients and 
HCPs was conducted to select and define attributes and lev-
els for this DCE, additional or different attributes or levels 
could have led to varying findings [21]. For example, costs 
could be an important attribute to be added in future DCEs 
in countries where patients have considerable out-of-pocket 

contributions, which was assessed not to be the case in the 
countries included in this research [56]. Finally, despite 
DCEs being widely used, they have the inherent limitation 
that respondents are stating their preferences on hypotheti-
cal treatments, which may differ from their preferences in 
real-life treatment decision making [57]. Future research can 
further advance the understanding of treatment preferences 
in HS by conducting DCEs with patients in other countries 
or with HCPs to allow a comparison of findings between 
participant groups or to explore the impact of different 
attributes and levels on patient preferences.

5  Conclusions

This research highlighted the patient perspectives surround-
ing the relevant benefits and risks of different HS treatments, 
which can help clinical, regulatory, reimbursement, and 
development decision making to allow future HS treat-
ment to become better suited to the needs and preferences 
of patients with HS and ultimately lead to improved disease 
management. It was revealed patients with HS preferred 
treatments offering high levels of effectiveness and pain 
reduction.

Fig. 3  Random parameter logit 
model estimates: preference 
weights (N = 219). The vertical 
bars around each preference 
weight (coefficient estimate) 
represent the 95% confidence 
interval. Within each attribute, 
a higher preference weight 
indicates that a level is more 
preferred, and the sum of the 
preference weights equals 0. AE 
adverse event, IV intravenous, 
SC subcutaneous
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Fig. 4  Conditional relative importance of treatment attributes for subgroups. Disease severity defined by Hurley classification. AE adverse event, 
HiSQOL Hidradenitis Suppurativa Quality of Life Questionnaire, HS hidradenitis suppurativa, VAS Visual Analog Scale
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