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ABSTRACT

Introduction: The aim of this study was to
investigate patients’ preferences regarding the
evolving treatment landscape in Crohn’s dis-
ease (CD) and ulcerative colitis (UC) based on a
discrete choice experiment.

Methods: Eligible patients (aged 18 years or
older) had a confirmed diagnosis of CD or UC
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and were willing and able to participate in
telephone interviews. The survey design is
based on a prior literature review, a pilot study,
and clinical expert discussions. Preferences
related to clinical and practical features of
advanced therapies, like tumor necrosis factor
alpha inhibitors, anti-integrins, anti-inter-
leukins, and Janus Kkinase inhibitors, were
assessed. Patients were asked to choose between
two different hypothetical treatment alterna-
tives visualized in up to 11 choice scenarios.
Based on these choices, the relative importance
of treatment characteristics was derived from
regression coefficients estimated by a condi-
tional logit model.

Results: Of the 291 patients included, 219
(75%) were eligible for this analysis. Among the
evaluated attributes in CD, 1-year remission rate
was ranked highest, with 42.3% relevance for
the overall decision. The second most impor-
tant attribute was the frequency of serious
adverse events (AE) (25.1%), followed by sus-
tained remission over 2 years (17.8%). Lower
importance was assigned to the administration
mode (14.6%) and none to the frequency of
non-serious AE (0.1%). In UC, preferences were
driven by efficacy (25.3% for mucosal healing;
23.4% for corticosteroid-free remission) and the
frequency of serious AE (18.3%), followed by
the administration mode (18.1%). Also, non-
serious AE were classified as relevant factors for
decision-making (10.7%), while maintaining
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remission for at least 2 years showed no signif-
icant impact (4.4%).

Conclusion: For both indications, efficacy out-
comes were rated most important, followed by
the frequency of serious AE. Variations were
mainly found in the evaluation of non-serious
AE and sustained remission. Considering
patient preferences may improve the effective-
ness of available therapies for moderate to sev-
ere CD and UC.

choice

Keywords: Discrete experiment;

Ulcerative colitis; Crohn’s disease

Key Summary Points

Why carry out this study?

Treatment characteristics determine its
convenience and thus impact patients’
quality of life. Because patients are more
likely to adhere to therapies that match
their preferences, actively involving
patients in therapeutic decisions can have
a significant impact on treatment
outcomes.

The aim of this study was to assess
patients’ preferences for advanced
therapies used in inflammatory bowel
diseases based on a discrete choice
experiment using structured telephone
interviews.

What was learned from the study?

Preferences are expressed both as the
importance of attributes in comparison to
each other with respect to treatment
decisions of surveyed patients and as
utility associated with each specific
attribute level.

Long-term efficacy and avoidance of
serious adverse events are most important,
while the route of administration is a
secondary consideration.

Treatment preferences were similar
between German patients with ulcerative
colitis and Crohn’s disease.

INTRODUCTION

Inflammatory bowel diseases (IBD), comprising
ulcerative colitis (UC) and Crohn’s disease (CD),
are characterized by chronic inflammation of
the gastrointestinal tract. Since the beginning of
this century, the prevalence of actively treated
patients with IBD in Germany has increased to
more than 600,000 [1]. Age-specific incidence
rate were highest in the second to fourth decade
of life for both UC and CD [1]. As a result of
physical strain and psychosocial impairments in
everyday life, patients with IBD are affected by
substantial disruption of their quality of life
(Qol) [2].

The primary therapeutic objective in IBD is a
long-lasting corticosteroid (CS)-free disease
remission with an improved QoL. When a long-
term medical treatment is required, clinical
guidelines for IBD recommend the use of anti-
inflammatory agents such as aminosalicylates,
conventional immunosuppressants (azathio-
prine, mercaptopurine), biologic therapies, or
small molecules [3, 4]. In patients who have
failed conventional therapy, the choice of drug
for advanced treatment is based on the course of
disease and patient-based criteria like comorbid
conditions and previous therapies [4, 5]. Recent
drug approvals have increased the armamen-
tarium of advanced therapies for IBD. In Eur-
ope, the anti-tumor necrosis factor alpha (anti-
TNFa) antibodies infliximab and adalimumab,
the interleukin antibody ustekinumab, and the
anti-integrin agent vedolizumab are biologic
treatments indicated for moderately to severely
active CD and UC in patients, who did not
respond to conventional treatment or have
contraindications to such therapies. In addi-
tion, the anti-TNFa agent golimumab, the
small-molecule Janus Kkinase (JAK) inhibitors
tofacitinib and filgotinib and the sphingosine
1-phosphate receptor modulator ozanimod are
approved for UC only.

In summary, a considerable number of new
agents entered the market in the last 5 years,
and, in addition to anti-TNFa inhibitors, several
treatment options have become available for
patients with moderate to severe CD or UC. The
real-world efficacy of the available therapies can
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be considerably influenced by the patient pref-
erences. Yet, little is known about those so far
worldwide and even less so for patients in Ger-
many. Therefore, the InPuT study (“Inflamma-
tory Bowel Disease Patients’ Treatment
Preferences Using a DCE Technique”) was initi-
ated to investigate and compare patient prefer-
ences towards advanced treatment options for
CD and UC in Germany, using a discrete choice
experiment (DCE).

METHODS

Study Design

This patient preference study was a cross-sec-
tional, multicentric survey conducted among
German patients with IBD from January to
November 2020. To develop the DCE question-
naire, a preliminary qualitative investigation was
conducted assessing the relevance of different
treatment characteristics for patients with IBD,
reflecting short-term and long-term efficacy,
safety, time since market approval, and mode of
administration (MoA) [6]. Semi-structured
interviews were conducted with a total number
of 30 patients (15 each with CD and UC). Par-
ticipants were presented with a list of therapeutic
attributes that they were asked to rank in order of
importance on a 10-point Likert scale. Addi-
tionally, the distinctiveness of each attribute was
rated on a four-point Likert scale by comparing
the corresponding attribute levels. A list of all
attributes assessed is included in the electronic
supplementary material. In the pilot study,
therapeutic safety was found to be the most
important treatment attribute for patients, fol-
lowed by long-term efficacy, while MoA, time
since market approval, and short-term efficacy
were rated as less important. To quantitatively
test the importance of MoA, it was decided to
include this attribute in the DCE design. The final
list of attributes was discussed and approved
within the steering board of this study, including
clinical experts from gastroenterology practice.
Survey participants were recruited at 24
study sites of outpatient gastroenterologists
from across Germany. Participating study sites
were asked to consecutively enroll up to 35

patients who met the predefined inclusion cri-
teria. Patients were eligible for the study if they
had a minimum age of 18 years, were diagnosed
with CD or UC, and received treatment with
either systemic CS, conventional immunosup-
pressants, or advanced therapies within
12 months prior to study inclusion. Further-
more, written informed consent was obtained
from each participant confirming their willing-
ness and ability to participate in a telephone
interview in the German language.

We collected data for up to 300 patients with
IBD via an electronic case report form completed
by the participating study sites and through tele-
phone interviews with enrolled patients. Previ-
ously, each participant received the selection
cards for visualization of the DCE in written form.
At the beginning of each interview, the attributes
were explained in detail to the participants by
experienced interviewers who were thoroughly
trained and supervised by the research organiza-
tion (Ingress-Health HWM GmbH). The tele-
phone interviews were guided by a questionnaire
displayed on a computer screen, allowing the
interviewer to focus entirely on the interview
itself. Patient responses were entered directly into
the survey database in a structured format, elimi-
nating the need for additional data processing
(e.g., transcription, data entry, and coding) and
potential documentation errors.

Study variables

Two separate DCE questionnaires were
designed, allowing for the distinction of patient
preferences between CD and UC. The therapy
characteristics included in this survey were
derived from a preliminary qualitative study of
30 patients. In the final DCE design, five attri-
butes were included for CD:

e “Mode of administration”

“Intravenous infusion every 4-8 weeks
(treatment duration 0.5-2.0 h)”

— “Subcutaneous injection every 1-2 weeks
(can be self-administered at home)”

— “Subcutaneous injection every 4—-
12 weeks (can be self-administered at
home)”
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e “Serious adverse event (SAE) rate in the first
year of treatment”

“9 of 100 patients”
“25 of 100 patients”

e “Adverse event (AE) rate in the first year of
treatment”

“59 of 100 patients”
“87 of 100 patients”

e “Remission rate after 52 weeks”

“7 of 100 patients”
“32 of 100 patients”
“51 of 100 patients”

e ‘“Patients in continuous remission after
2 years of treatment”

“69 of 100 patients”
“82 of 100 patients”
“92 of 100 patients”

In UC, six attributes were selected to reflect
the most relevant therapy characteristics:

e “Mode of administration”

“Intravenous infusion every 4-8 weeks
(treatment duration 0.5-2.0 h)”

— “Subcutaneous injection every 1-2 weeks
(can be self-administered at home)”

— “Subcutaneous injection every 4--
12 weeks (can be self-administered at
home)”

- “Oral intake of one tablet, twice daily”
e “SAE rate in the first year of treatment”

“5 of 100 patients”
“23 of 100 patients”

e “AF rate in the first year of treatment”

“49 of 100 patients”
“85 of 100 patients”

e “CS-free remission rate after 52 weeks”

“6 of 100 patients”
“14 of 100 patients”
“45 of 100 patients”

e ‘“Patients in continuous remission after
2 years of treatment”

“72 of 100 patients”

“85 of 100 patients”
“95 of 100 patients”

e “Patients, who achieved mucosal healing
within 52 weeks”

“13 of 100 patients”
“31 of 100 patients”
“55 of 100 patients”

Regarding the safety attributes, two levels per
attribute were determined according to the
minimum and maximum event rates of each
side effect reported in the respective pivotal
clinical trials on CD [7-11] and UC [12-17],
which have been identified in a prior targeted
literature search. With respect to attribute
levels, three levels were defined for the efficacy
attributes describing the minimum, median,
and maximum values derived from the litera-
ture. For MoA, three different treatment options
were considered in CD, representing the avail-
able treatment regimens in this indication.
Because the JAK inhibitor tofacitinib was the
only approved oral treatment for UC during the
study period, an additional attribute level (oral
use—twice daily) was added to the DCE design
in UC. The description of the MoA corre-
sponded to the details presented in the sum-
mary of product characteristics of the respective
agents.

To reduce the number of choice alternatives
during the telephone interviews for the DCE, a
fractional factorial design was generated on the
basis of an orthogonal main-effects design,
using STATA/MP 14. Thus, the number of
hypothetical choice sets was minimized to
ensure that they could be handled by inter-
viewed participants, while it remained possible
to conclude utilities for all possible treatment
alternatives. The fractional design resulted in
eight different choice sets for patients with CD
and 11 choice sets for patients with UC (each
with two alternative treatment options). In
addition, it was supplemented with a test card
displaying identical choices of a previous choice
set in reverse order to assess the consistency of a
patient’s responses. Finally, the choice sets were
graphically visualized. Figure 1 gives an exam-
ple of a visualized choice card and displays two
different hypothetical treatment alternatives for
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Set 2

Bitte entscheiden Sie sich fiir eine der beiden Optionen.

Option B

Option A
Verabreichungsform
— Eigenanwendung,
alle 1-2 Wochen
K unter die Haut
L spritzen

Haufigkeit schwerer Ereignisse

m& 23 von 100

(S} Patienten

Haufigkeit leichterer Beschwerden

85 von 100
Patienten

Beschwerdefreiheit ohne
Kortisonabhangigkeit nach 1 Jahr

6 von 100
Patienten
LTS

Heilung der Darmschleimhaut nach
1 Jahr

31von 100
Patienten

Langfristige Beschwerdefreiheit bei
Therapieerhaltung

§ 85 von 100
% 3 Patienten
900999909

Verabreichungsform

— Alle 4-8 Wochen als
L5 Infusion in der
[ Praxis; Dauer 0,5-2

T : Stunden

Haufigkeit schwerer Ereignisse

m 5 von 100 Patienten
(C(®)

Haufigkeit leichterer Beschwerden

49 von 100
Patienten

Beschwerdefreiheit ohne
Kortisonabhangigkeit nach 1 Jahr

14 von 100
Patienten

T

Heilung der Darmschleimhaut nach
1 Jahr

55 von 100
Patienten

Langfristige Beschwerdefreiheit bei
Therapieerhaltung

95 von 100
Patienten

isbtivite

Fig. 1 A, B Displays an example of a visualized choice card which was used for the quantitative telephone interviews in the

discrete choice experiment on patients with ulcerative colitis
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Set 2

Fig. 1 continued

Card 2 (translated from German)

Please choose one of the two options.

Option A

Option B

Mode of administration

Subcutaneous
injection every 1-2
weeks (can be
applied at home)

23 out of 100
patients

85 out of 100
patients

Corticosteroid-free remission rate
after 52 weeks

6 out of 100
patients

Achievement of mucosal healing
within 52 weeks

31 out of 100
patients

Maintenance of remission after two
years of treatment

85 out of 100
patients

Mode of administration

Intravenous infusion
every 4-8 weeks
(treatment duration
0.5-2 hours)

SAE rate in the first year of treatment

5 out of 100
patients

AE rate in the first year of treatment

49 out of 100
patients

Corticosteroid-free remission rate
after 52 weeks

14 out of 100
patients

Achievement of mucosal healing
within 52 weeks

55 out of 100
patients

Maintenance of remission after two
years of treatment

95 out of 100
patients
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UC derived from a combination of the defined
attributes and the respective level. Patients
needed to decide between option A and B.

Additionally, information on patient char-
acteristics (age, gender, disease activity) and
medication history at the time of inclusion were
gathered retrospectively by the participating
study sites on the basis of their medical records.
The information on disease burden (rated from
1 to 4, marginal-high) and previous treatment
experience was assessed as patient-reported
outcomes during the telephone interviews with
the participants.

Statistical Analysis

As proposed by Johnson and Orme [18], the
minimum sample size required for the DCE was
calculated separately for each indication:

N >500 x
txa

¢ Largest number of attribute levels
t Number of choice sets
a Number of alternatives

As a result, the minimum sample size for the
DCE was 94 subjects with CD (eight choice sets
with two alternative scenarios and a maximum
of three attribute levels) and 90 with UC (11
choice sets with two alternative scenarios and a
maximum of four attribute levels). Another rule
of thumb, proposed by Pearmain and Kroes [19],
suggested that, for DCE designs, sample sizes
over 100 can provide a basis for modeling
preference data. Accordingly, the design of this
study fulfills both conditions.

Patient characteristics were analyzed at study
inclusion using descriptive summary statistics.
For categorical variables, absolute and relative
frequencies were reported. For continuous
variables, mean, standard deviation, and med-
ian were calculated.

Inconsistency in the DCE was assessed on
the basis of responses given to a test set. This
test set displayed an identical choice with a
reversed order of choice alternatives. Patients

with conflicting responses to those test cards
were excluded from the analyses. The DCE data
set was analyzed using a conditional logit
regression model that included the treatment
attributes as independent variables. The condi-
tional logit relates to the probability of choice
among the alternatives (choice sets) to the
characteristics of the attribute levels defining
those alternatives.

The relative importance of each attribute for
the overall decision was calculated on the basis
of the absolute distance between the minimum
and maximum coefficients of the level of each
attribute. The relation of the coefficient dis-
tance of each attribute to the sum of the abso-
lute coefficient distances of all attributes can be
interpreted as relative importance.

A latent class analysis was applied to account
for potential heterogeneity in treatment pref-
erences by identifying distinct patient seg-
ments. Additionally, separate conditional logit
regression models were estimated for predefined
subgroups. In total, nine subsamples were ana-
lyzed for both indications: “Age median”
(38 years vs. > 38 years), “Gender” (male vs.
female), “Disease burden” (marginal/low vs.
moderate/severe), “Disease activity” (according
to the global physician’s assessment [PGA])
(normal/mild vs. moderate/high), “IV experi-
ence” (Yes vs. No), “SC experience” (Yes vs. No),
“Travelling time to treating physician”
(<26 min vs. > 26 min), “Interview timing
before COVID-19 outbreak” (before 1 March
2020 vs. after 1 March 2020), and “Disease
duration” (< 3years vs. >3 to < 7years vs.
> 7 years).

All statistical analyses were performed using
STATA/MP 14 and Microsoft Excel.

Regulatory Aspects and General
Considerations

This cross-sectional survey was a non-interven-
tional study, which was approved by an inde-
pendent ethics committee (Medical Faculty at
the University of Rostock; registered under A
2019-0058). The study was conducted in accor-
dance with the Declaration of Helsinki. Partici-
pants provided written informed consent prior

I\ Adis



2896

Adv Ther (2022) 39:2889-2905

Table 1 Displays the general patient characteristics and some more specific clinical characteristics for all analyzed patients as
well as for those patients with inconsistent answers in the DCE

Characteristic Patients included in the DCE Patients excluded from the DCE
analyses analysis (patients with inconsistent
answers)
CD ucC CD ucC
N 118 101 31 41
Female gender (%) 67 (56.8%) 48 (47.5%) 0 (64.5%) 21 (51.2%)

Age in years, mean (median/SD)
Disease duration in years, mean (median/SD)
Distance to physician who treats IBD in km, mean (median/SD)
Travel time to physician who treats IBD in mins, mean (median/SD)
Received therapies related to IBD (within last 12 months), 7 (%)
Local steroids
Systemic steroids
Aminosalicylates
Immunosuppressants
Advanced therapies (biologics, tofacitinib)
Disease burden (PRO), 7 (%)
Marginal
Low
Moderate
High
Burden of treatment with intravenous infusions (PRO)"
Experience with IV infusions, 7 (%)
Marginal
Low
Moderate
High
Burden of treatment with SC injection (PRO)*
Experience with SC injection, 7 (%)
Marginal
Low

Moderate
High

39.6 (37/13.8)
13.7 (10.9/10.7)
17.0 (14.5/13.6)
257 (25/14.5)

9 (7.6%)

27 (22.9%)
13 (11.0%)
2 (18.6%)
103 (87.3%)

16.1%
26.3%
39.8%

17.8%

NN DN

101 (85.6%)
57 (56.4%)

2 (21.8%)
16 (15.8%)
6 (5.9%)

39.8 (37/14.6)
11.1 (7.7/10.2)
22.3 (12/25.5)
30.2 (25/23.4)

89 (88.1%)
47 (52.8%)
24 (27%)
7 (19.1%)
1 (1.1%)

36 (35.6%)
16 (44.4%)

1 (30.6%)
9 (25%)

0 (0%)

405 (38/12.5)
14.6 (10.9/10)
27.0 (20/24.4)
36.1 (25/26.9)
1 (3.2%)
9 (29.0%)
3 (9.7%)
8 (25.8%)

8 (90.3%)

5 (16.1%)
12 (38.7%)
0 (32.3%)

4 (12.9%)

29 (93.5%)
17 (58.6%)
7 (24.1%)
4 (13.8%)
1 (3.4%)

19 (61.3%)

6 (31.6%)

1

(

8 (42.1%)
(5.3%)
(

4 (21.1%)

42.2 (43/13.8)
113 (7.8/11)
23.8 (15/20.7)
(

31.3 (25/21.8)

3 (7.3%)

8 (19.5%)
21 (51.2%)
12 (29.3%)

30 (73.2%)

5 (12.2%)
18 (43.9%)
10 (24.4%)
8 (19.5%)

36 (87.8%)
15 (41.7%)
13 (36.1%)
8 (22.2%)

0 (0%)

19 (46.3%)
7 (36.8%)
5 (26.3%)
6 (31.6%)

(

1 (5.3%)
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Table 1 continued
Characteristic Patients included in the DCE Patients excluded from the DCE
analyses analysis (patients with inconsistent
answers)
CD ucC CD ucC
Disease activity according to PGA
(at time of study inclusion)
Normal 44 (37.3%) 25 (24.8%) 10 (32.3%) 18 (43.9%)
Mild 47 (39.8%) 32 (31.7%) 8 (25.8%) 11 (26.8%)
Moderate 25 (21.2%) 38 (37.6%) 11 (35.5%) 11 (26.8%)
High 2 (1.7%) 6 (5.9%) 2 (6.5%) 1 (24%)

CD Crohn’s disease, DCE discrete choice experiment, HCRU healthcare resource utilization, IBD inflammatory bowel disease, PRO patient-reported

outcome, SD standard deviation, UC ulcerative colitis, PGA global physician’s assessment

*During the telephone interview, the following question was asked to evaluate disease burden as patient-reported outcome: “How burdensome is your

chronic bowel disease for you?”

"During the telephone interview, the following question was asked to evaluate the burden of treatment with intravenous infusions as patient-reported

outcome: “If you have experience with intravenous medication administration (IV), how burdensome was it for you?”

CDuring the telephone interview, the foﬂowing question was asked to evaluate the burden of treatment with intravenous infusions as paticnt—rcportcd

outcome: “If you have experience with subcutaneous medication administration (pre-filled syringe for self-administration), how burdensome was it for you?”

to their enrollment in the study. All procedures
of the conducted survey were carried out in
accordance with the guidelines laid out by the
ISPOR Good Research Practices for Conjoint
Analysis Task Force [20].

Within this study, there was no assignment
of a patient to a particular therapeutic strategy.
The treatment decision fell within the current
medical practice and was explicitly indepen-
dent of the decision to include the patient in
the study. No additional diagnostic or moni-
toring processes were required for the inclusion
or during the study.

RESULTS

Patient Characterization

In total, 291 patients with IBD (149 with CD
and 142 with UC) were included in this DCE. As
a result of inconsistent answers given in the
DCE, 72 patients had to be excluded. The final
study cohorts consisted of 118 patients with CD
(female share 56.8%) and 101 patients with UC
(female share 47.5%). Both samples were on

average about the same age at the time of study
inclusion (mean age 39.6/39.8 years). No sig-
nificant differences were detected between the
DCE analysis sets and excluded patients in
terms of gender and age (Table 1).

Mean time since CD diagnosis was
13.7 years, while patients with UC had a mean
diagnosis of 11.1 years at study inclusion. Gas-
troenterologists reported mild or no disease
activity for most of the patients analyzed with
CD (77.1%) and UC (56.5%). Most patients with
CD (87.3%) and patients with UC (80.2%) were
exposed to advanced therapies within the last
12 months prior to study inclusion. Among the
analyzed sample of patients with CD, 103
patients (87.3%) had previous experiences with
biological therapies, whereas 81 (80.2%)
patients diagnosed with UC had received
advanced therapies including JAK inhibitors.
Other recently used therapies associated with
CD/UC management were locally acting corti-
costeroids (CS; 7.6%/12.9%), systemic CS
(22.9%/33.7%), aminosalicylates (11.0%/
51.5%), and other conventional immunosup-
pressives (18.6%/24.8%).
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Within the DCE analysis sample, 190 out of
219 patients reported previous experience with
intravenous (IV) medication application. Out of
the 190 patients, 150 (78.9%) experienced the
IV application as “not stressful” or “marginally
stressful”. Furthermore, significantly more
patients with UC received a subcutaneous (SC)
medication application prior to the time of the
interview than patients with CD (61.9% vs.
35.6%; p < 0.001). Of those patients who had
experience with an SC application (n = 109),
more than one in four reported experiencing
moderate to high levels of distress from the
treatment (31.2%). To reach their treating gas-
troenterologist, patients traveled a mean dis-
tance of 17.0/22.3 km (CD/UC), for which they
needed a mean travel time of 25.7/30.2 min
(CD/UC).

Patients’ Preferences

Generally, patients with CD preferred treatment
alternatives that are characterized by a higher

remission rate after S52weeks, a lower

40

” 35

o

>

(3]

T 30

5

2 17.8%

525

S |2020™

i o 42.3%

=

S 15

7 1.181***

©

2 10 0.851***

5
98 0.229
00 =

High Medium Low High Medium Low
(51%)  (32%) (7%) (92%)  (82%)  (69%)

1-Year remission
years of treatment

m Utilities associated with different attribute levels

0.1%

0.006

Continuous remission after 2| Adverse events

probability for severe side effects, and an
increased likelihood to maintain remission over
2 years of treatment. In addition, patients were
in favor of therapies with longer treatment
intervals regardless of the proposed MoA (SC or
IV). The utilities associated with each attribute
level as well as the relative influence of the
given attributes on the overall decision regard-
ing the CD therapy are shown in Fig. 2. Based
on the results from conditional logit regression
models, patients ranked the importance of the
different attributes towards their treatment
decision as follows: “Remission rate after
52 weeks” (42.3% influence on overall treat-
ment decision), “SAE rate in the first year of
treatment” (25.1% influence), “Patients in con-
tinuous remission after 2 years of treatment”
(17.8% influence), “Mode of administration”
(14.6% influence), and “AE rate in the first year
of treatment” (0.1% influence).

Patients with UC clearly preferred treatment
options providing better efficacy in terms of
mucosal healing and CS-free remission. Also,
similar to Crohn’s disease, patients preferred

100%
14.6%

25.1%

80%
60%
40%

1.198***

0.697***
0.558*** 20%

. 0%

High Low High |SC(4-12 IV(4-8 SC(1-2
(87%) (9%) (25%) | weekly) weekly) weekly)

Relative importance of attributes

Serious adverse Mode of administration

events

Relative importance of the attribute

Fig. 2 Relative importance for treatment attributes assigned by patients with Crohn’s disease (N = 118). *p < 0.050,

“*p < 0.010, **p < 0.001
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therapies that have a lower likelihood of caus-
ing SAEs. There was no clear preference regard-
ing the route of administration. However, an SC
injection every 1-2 weeks was the lowest-rated
option compared to all other alternatives (IV
infusion every 4-8 weeks, SC injection every
4-12 weeks, or one tablet twice a day). The
achievement of mucosal healing and a CS-free
remission after 52 weeks were the highest-
ranked attributes, with 25.3% and 23.4% rele-
vance for the overall choice, respectively
(Fig. 3). This was followed by the likelihood of
avoiding SAEs in the first year of treatment
(18.3%) and MoA (18.1%). Significantly less
relevance was assigned to non-severe AEs
(10.7%) and remission maintenance after
2 years of treatment (4.4%).

For both indications, no preference segments
were identified by the conducted latent class
analysis. Furthermore, the results of separately
performed multivariate regression analyses for
subgroups stratified by predefined patient
characteristics confirmed the homogeneity of
treatment preferences in the two study cohorts
(Figs. S1 and S2 in the supplementary material).

DISCUSSION

Patient Treatment Preferences in IBD

In this study, we investigated the treatment
preferences of patients with CD and UC towards
different attributes of advanced therapies for
IBD by applying two indication-specific DCE
approaches. To the best of our knowledge, this
is the first study of its kind in Germany. Our
results from conditional logit regression models
showed that for both IBD conditions the effi-
cacy of therapy or specifically the achievement
of remission after 1 year was rated as the most
important aspect of the treatment decision-
making process (CD: 42.3%; UC: 48.7% based
on 25.3% for mucosal healing and 23.4% for the
remission rate). This was closely followed by the
appearance of severe adverse events in the first
year of treatment (CD: 25.1%; UC: 18.3%).
Interestingly, the preferences diverged mainly
regarding the continuous remission after 2 years
of therapy: While it did not play any role in the
decision-making process of patients with UC, it
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was the third most important attribute for
patients with CD (CD: 17.8%; UC: 4.4%). Non-
serious adverse events, on the other hand, were
not considered crucial by patients with CD, in
contrast to patients with UC (CD: 0.1%; UC:
10.7%). Additional analyses revealed that these
results remained stable even when different
patient subgroups were examined.

As patient preference data become an
important component of treatment decision-
making, preference differences should be con-
sidered when recommending therapies at dif-
ferent stages in the treatment journey.
Understanding patient preferences regarding
treatment decisions is essential for gaining
insights into the impact of conditions and
treatments on their lives, the outcomes that
matter to them, and their needs and fears. It is
crucial to tailor therapies to patients’ needs
because treatments that are effective in clinical
trials but have low patient acceptance are likely
to lose their efficacy in everyday clinical prac-
tice, e.g., as a result of inadequate adherence
[21, 22]. In fact, patients do prefer to be inclu-
ded in the decision-making process [21, 23].
Considering patient preferences may also posi-
tively influence the patient—-physician relation-
ship, which in turn could improve medication
adherence and thus increase the real-world
effectiveness of therapies [24].

In contrast to that, the patient perspective is
currently not systematically taken into account
in health technologies assessments (HTA) by
European payers. The patient perspective is not
considered in  cost-effectiveness analysis
because it does not determine how patients
value this condition, and the value (i.e., bene-
fits) of the patient’s health condition is often
determined using societal valuations. Direct
patient involvement is still considered subjec-
tive, potentially biased, and unrepresentative.
However, because consideration of patient
preferences in therapeutic decision-making
could possibly lead to more cost-effective out-
comes, HTA bodies are more and more willing
to incorporate patient preferences as supportive
evidence examining characteristics related to
drug benefits, risks, and administration. Patient
preferences can be quantified and statistically
analyzed on the basis of preference elicitation

methods, like DCEs, enabling evidence-based
decision-making [25-27]. Lastly, since advanced
therapies are constantly evolving, regularly
updating research on patient preferences
regarding the relevant attributes is crucial.
Comparable studies have been performed in
other countries in recentyears [28-37],
addressing attributes of biologic therapies by
performing adaptive choice-based conjoint sur-
veys in patients with CD and UC, respectively.
The patient populations were comparable to our
study (in terms of disease severity, age, etc.);
also, similar attributes (efficacy, side effect pro-
file, MoA) were assessed [29, 33-35]. In an
online DCE, Almario et al. examined patients
with CD and UC in the USA [29]. The authors
found that patients with UC were more likely to
value therapeutic efficacy than patients with
CD (odds ratio 1.41, 95% CI 1.01-2.00), whereas
in CD, patients were more likely to report the
side effect profile as most important (odds ratio
1.63, 95% CI 1.16-2.30) [29]. We have not
observed those differences in the German pop-
ulation of patients with IBD. However, also in
our study, the efficacy measures and the fre-
quency of serious adverse events were the most
important attributes. Another recent DCE study
from the USA looked at patients with moderate
to severe UC only, weighting among others the
time to symptom improvement, the chance of
long-term symptom control after a 1-year ther-
apy, the risks of serious infection and malig-
nancy, and the mode/frequency  of
administration [33]. These patients considered
symptom control 2.5 times as important as the
time to symptom improvement; the 5-year risk
of malignancy was valued almost as important
as the symptom control [33]. Interestingly,
among the patients with UC in our study, the
continuous remission after 2 years of therapy
was not rated as highly. However, the efficacy
measures (1-year CS-free remission and mucosal
healing) were of the highest value for the Ger-
man patients as well. Of note, the efficacy
attribute used in the study by Boeri et al. [33]
(symptoms under control after 1 year) does not
directly discriminate between achieving remis-
sion and maintaining it; hence, a direct com-
parison of the results is unfeasible. Moreover,
the patients with UC in Boeri et al.’s study [33]
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clearly preferred oral administration (relative
importance of oral 0.47 vs. subcutaneous 0.11
vs. intravenous 0.18), yet we did not detect any
stark difference between the modes of admin-
istration tested among German patients. A
recent study from Denmark investigated the
treatment preferences of patients with UC who
had patient characteristics comparable to our
study, evaluating among others the efficacy
(medicine provides a significant improvement
after 8 weeks), the time to effect, and the MoA
[34]. Analogous to our results, the most impor-
tant attribute was the efficacy measure [34].
Moreover, the patients preferred oral formula-
tions (vs. subcutaneous or intravenous) as well
as avoiding taking steroids [34]. Lastly, a recent
study from Canada examined treatment pref-
erences of patients with CD by looking among
others at the following attributes: remission for
at least 1 year, adverse events that require dis-
continuation of the medication, MoA/dosing,
risk of serious infection, and possible increased
risk of certain cancers [35]. Across the range of
levels considered, maintaining remission was
2.5 times more important than withdrawal due
to an adverse event (median utility 10 vs. 4.07);
the other attributes were less important [35].
These findings agree with the treatment prefer-
ences of patients with CD in Germany identi-
fied in the study at hand.

Taken together, despite slight experimental
differences and possible minor variations in
patient characteristics, one can conclude that
the efficacy measures and the appearance of
serious adverse events are paramount in the
decision-making process of patients with mod-
erate to severe IBD across different countries.

Limitations

Some limitations to this study need to be
acknowledged. The design of the DCE used in
this project consisted of complex attributes.
Thus, comprehension difficulties on the
patients’ side cannot be excluded completely.
To maximize user-friendliness, understandabil-
ity, and convenience of the DCE charts and the
interview, the following measures have been
taken: (i) all DCE charts were visualized and

sent to the patient via mail prior to the inter-
view, (ii) telephone interviews were carried out
in a computer-assisted form, (iii) all attributes
were explained in detail by experienced and in-
depth trained interviewers, and (iv) all patient
queries were addressed throughout the entire
interviewing process. Moreover, interviewers
were monitored during their first interview as
well as in regular spontaneous audits to control
for interview quality. Finally, the inclusion of a
consistency test card allowed for the detection
of inconsistent/conflicting patient response
behavior.

Despite the random selection of study cen-
ters with consecutive patient inclusion, a
selection bias cannot be excluded because the
willingness to participate is based on the moti-
vation of the physician/patient. Those patients
may carry common disease characteristics; for
example, there may have been a selection bias
in favor of healthier patients.

Moreover, the number and range of attribute
levels can bias the outcome. It should be noted
that a significant imbalance in the number of
attribute levels presented in the DCE can make
patients subconsciously assign a higher impor-
tance to the attribute that is presented with a
higher number of levels than other attributes.
This may have been the case in the present
study with the MoA in UC which were pre-
sented with four levels.

Furthermore, the range of levels for each
attribute differed strongly in some cases. For
remission achievement and frequency of SAEs,
the defined minimum levels reflected the pla-
cebo effect as measured in pivotal clinical trials
on CD [7-11] and UC [12-17]. However, for
remission maintenance, no data were available
to determine the placebo effect based on the
long-term extension studies. Those attributes
have been presented with a significantly smaller
range which may result in lower ratings of
importance by the patients.

The patient’s perception of treatment char-
acteristics may also depend on the information
provided by the treating physician. This bias
was minimized by the multicenter character of
this study.

Also, it was not possible to include all attri-
butes describing the different IBD treatment
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options since the number of resulting choice
cards would have overloaded the participating
patients during the interview. Therefore, the
number of choice cards was determined by
means of a fractional factorial design. For the
same reason, it was not possible to include an
additional attribute quantifying patient prefer-
ences for paying out-of-pocket costs to assess
hypothetical trade-off costs between the differ-
ent treatment options. In Germany, the costs of
medical treatments are usually covered in full
by health insurance, and co-payments are very
limited. Patients with IBD are therefore not
familiar with the out-of-pocket costs. Therefore,
this question would be purely hypothetical
from the patient’s point of view. In addition,
given the high number of therapeutic attri-
butes, the inclusion of a “willingness to pay”
item would have resulted in an increase in the
number of choices, making it practically infea-
sible for patients to respond, as this would have
significantly increased the complexity and
duration of the telephone interviews. Therefore,
this study was unable to determine the will-
ingness to pay for the preferred treatment
option.

We acknowledge that the willingness to
accept additional SAE risk to increase the prob-
ability of efficacy would be an interesting out-
come. However, because of the broad treatment
spectrum, multiple levels had to be considered
for efficacy and safety characteristics. Therefore,
it was not possible to determine the trade-off
between safety and long-term efficacy. Lastly,
we studied patients with moderate to severe IBD
requiring advanced treatments, which limits
the generalizability of the results. In other
words, the identified patient preferences may
not be identical in newly diagnosed IBD.

CONCLUSION

This multicenter patient survey presents the
first study on treatment preferences of German
patients with moderate to severe IBD. In sum-
mary, our study showed that in Germany most
patients consider long-term efficacy and avoid-
ance of potential SAEs as most important when
choosing a therapy, whereas the MoA is often a

secondary consideration. Moreover, treatment
preferences among patients with IBD in Ger-
many appear largely homogeneous—they do
not differ significantly depending on specific
patient characteristics. It is essential to under-
stand the patient perspective and to involve
patients in the decision-making process on their
treatment options to increase the probability of
treatment adherence and persistence and thus
the overall real-world efficacy of therapies.
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