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ABSTRACT
Introduction: Since the number of medical treatment options for Ulcerative Colitis (UC) has expanded

over the last decades, patients and physicians face challenges regarding decisions about the medication 2023

options. We aimed to identify patients’ preferences about their UC treatment options in the Netherlands. gggged 2 November
Furthermore, we assessed after how many failed treatment options, patients are willing to consider Accepted 15 November
surgical treatment. 2023

Methods: We conducted a web-based, multicenter, discrete choice experiment (DCE) among adult UC

patients. Patients were repeatedly asked to choose between two hypothetical medicinal treatment KEYWORDS

Patient preferences;
treatment; ulcerative
colitis

options. The choice tasks were based on administration route, administration location, chance of
symptom reduction (on short and long term) and chances on infection and other adverse events. Data
were analyzed by using Hierarchical Bayes estimation.

Results: A total of 172 UC patients participated in the DCE. More than half were anti-TNF experienced
(52.9%). The chance of symptom reduction after one year (relative importance (RI) 27.7 (95% Cl 26.0-
29.4)) was most important in choosing between medicinal treatments, followed by the chance of
infection (Rl 22.3 (21.4—23.3)) and chance of symptom reduction after eight weeks (Rl 19.5 (18.3—20.6)).
Considering surgical treatment, nineteen patients (14.3%) would not even consider surgery after failing
eight treatment options without any new available therapies left. Nine patients would consider surgery
before trying any treatment options.

Conclusion: We found that symptom reduction after one year was the most important attribute in
choosing between treatments in UC patients. These outcomes can help understand the trade-offs and
preferences of UC patients.

KEY SUMMARY
1. Summarize the established knowledge on this subject

« Since the number of medical treatment options for Ulcerative Colitis (UC) has expanded over the
last decades, patients and physicians face challenges regarding decisions about the medication
options.

2. What are the significant and/or new findings of this study?

- Patients with UC preferred symptom reduction after one year over other treatment attributes
such as route of administration and chance of adverse events when choosing between treatment
options.

« Anti-TNF and/or small molecule naive patients found the route of administration more important
compared to experienced patients.

Introduction treatments has expanded over the last decades with biologic
therapies and JAK inhibitors. Choosing the right treatment

Ulcerative colitis (UC) is a chronic inflammation of the colon o ) o )
option is challenging as physicians and patients have to bal-

mucosa and is primarily treated with medication with the

aim of achieving and maintaining clinical and endoscopic
remission [1]. In patients with mild and moderate disease,
treatment guidelines are clear. In patients with persistence of

ance trade-offs between efficacy, potential risk of adverse
events, infections or malignancies, and other considerations
such as route of administration. The efficacy of biologic ther-

apies and small molecules are all within the same range and
there is a lack of head-to-head trials [2, 3]. While awaiting

inflammation, or with severe disease, patients and caregivers
face choice options in medication, since the number of UC
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prognostic biomarkers to predict which therapy will be effec-
tive in which patients, other trade-offs play an increasing role
when initiating a new therapy. Although the efficacy rates
are similar, pharmacological treatment options substantial dif-
fer in mechanisms of action, mode and frequency of admin-
istration, side effects and other risks.

In shared decision making, treating physicians work with
patients and help them understand the trade-offs and their
own preferences. When prescribing a treatment option that
meets the preferences of the patient, it may improve treatment
adherence, quality of life, treatment outcomes and lower health-
care costs [4-6]. Also, studies suggest that patients who partici-
pate more actively in their care are more satisfied with medical
services provided and may have better health outcomes [7, 8].
Therefore, discrete choice experiments (DCE) gained more atten-
tion. A DCE is a quantitative method that can measure patients’
preferences on healthcare products and programs, but can also
assess trade-offs, willingness to participate and help understand-
ing clinical decisionmaking [9-12].

No DCEs' were performed since therapy options for UC
patients has expanded in everyday clinical care with interleu-
kin (IL)-inhibitors, sfingosine1phosfate (s1p)-modulators and
JAK inhibitors. We aimed to identify patients preferences
using a discrete choice experiment (DCE) about the relative
risks and benefits of currently available UC treatment options
in patients with UC in the Netherlands. Furthermore, we
assessed after how many failed treatment options, patients
are willing to consider surgical treatment.

Methods
Study design

We conducted a cross-sectional, web-based, DCE survey in
the Netherlands to gain insight in treatment preferences of
UC patients. This method relies on the random utility theory,
which posits that individuals generally choose what they
prefer and value an intervention based on its attributes
(e.g., route of administration) and subsequent levels of the
attributes (e.g., oral, subcutaneous or intravenous). Individuals
are expected to prefer the intervention with the highest rel-
ative value when offered multiple choices. The attributes and
levels are processed in choice tasks, in which each choice
consists of different hypothetical attribute-level combinations.
For the DCE, we wanted to finish with a maximum of six
attributes for the feasibility of the experiment. These six attri-
butes were based on consecutively a literature search, patient
interviews, surveys with UC patients and a focus group (see
Figure 1). The DCE was presented as an online questionnaire.

Figure 1. Method of this patient preference study.
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The International Society for Pharmacoeconomics Outcomes
Research (ISPOR) best practice guidelines for DCE develop-
ment and analyses were followed [13].

Development of the six attributes and associated levels

The first step, the literature search, was performed with help
of a librarian (JWS) of the LUMC, the Netherlands. We per-
formed two searches in Pubmed.gov containing the following
terms: Inflammatory Bowel Diseases, Drug Therapy, Patient
Preference and Discrete choice experiment. The literature
search used is displayed in Supplementary 1. The conducted
list of 17 attributes based on the literature search is shown
in Supplementary 2. The second step were the patient inter-
views. First, this list with 17 attributes was shown to 10 UC
patients at the outpatient clinic or via video call (recruited
via the newsletter of the Dutch patient association Crohn
Colitis) to assess whether there were any missing attributes.
No new attributed were mentioned. Then, we asked 34
patients (via the newsletter of the Dutch patient association
Crohn Colitis) with UC to rank and rate these 17 attributes in
a survey. This led to a list of attributes displayed in supple-
mentary 3. Based on the multiply of the mean and the
amount of votes (supplementary 3), a focus group consisting
of two gastroenterologist (AEvdM and MD) and a methodol-
ogist (MEvdA), discussed the attributes to be included in the
DCE. Three attributes, ‘Influence on fertility, pregnancy and
lactation” were excluded since these were probably only of
interest for fertile patients. Also, the attribute ‘duration until
remission’ was excluded since this was overlapping with the
attribute ‘chance of clinical remission after eight weeks of
treatment’ This led to six final attributes (bold in supplemen-
tary 3). Associated levels were based on literature (registra-
tion trials and meta-analysis of current available biologic
therapies and JAK inhibitors for UC) [3]. All included attri-
butes and levels are displayed in Supplementary Table 1
Finally, the developed questionnaire (see below) was pre-
tested during four verbal interviews with four patients with
UC recruited at the outpatient clinic, by asking them to think
out loud when filling in the questionnaire. This told us which
questions were misunderstood or not clear. In this way, we
could improve the layout and phrasing of the DCE and obtain
an indication of the feasibility of the questionnaire

Structure questionnaire

The six attributes were processed in a questionnaire with 15
choice sets. Each choice set represented two hypothetical
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Figure 2. Example of a choice set.

treatment options with varying combinations of attribute lev-
els (see Figure 2 for an example of a choice set). A balanced
overlap design was used. One of the 15 tasks consisted of a
fixed question with one less favorable option which is not
expected to be chosen. For each choice set, respondents
were asked to indicate their preferred treatment option.

The 15 choice sets were preceded by detailed information
on the six attributes and attribute levels and included a
clearly explained example of a choice set containing two
treatment options consisting of only two different attributes.
The overall questionnaire started with general questions

regarding the respondent’s diagnosis and current and past
treatment of UC (self-reported). At last, patients were asked
whether they would be willing to receive surgical treatment
after failing a certain number of treatment options. This
question was repeated with different number of failed treat-
ment options depending on the respondents previous answer.

The primary outcome was the importance of the attri-
butes when choosing between treatments of ulcerative coli-
tis. Secondary outcomes included preferred admission route,
preferred location of administration and differences in pref-
erences between patients who are anti-TNF and/or small



molecule experienced and patients who are not. Also, we
assessed after how many medical treatment options patients
are willing to undergo surgical treatment.

For developing the internet survey and data collection, we
used Sawtooth Software’s SSI Web (Sawtooth Software. Orem,
UT, USA).

Study population

Patients were recruited from September 2022 till October
2022. The link to the DCE and a QR code was spread from
September 2022 till October 2022 in two ways: 1. via the
newsletter and social media channels of the Dutch patient
association Crohn Colitis and 2. via flyers and posters at the
outpatient clinics of three academic centers. Inclusion criteria
for the DCE were adult (age > 18years) patients with UC.
Patients who did not complete the DCE questions were
excluded.

Statistical methods

Data are presented as meanzstandard deviation or median
with interquartile range (IQR) for normally distributed or
skewed data, respectively. Hierarchical Bayes estimation was
used to calculate the relative importance (RI) of each attri-
bute for each respondent, according to the choices made in
the conjoint tasks (using the maximum difference in the aver-
age overall utility between levels of the different attributes).
The relative importance was averaged over all respondents,

Table 1. Baseline characteristics.

Total (n=172)

Age (years) Median (IQR) 39 (29-54)
Female sex N (%) 133 (77.3%)
Educational degree
Primary school N (%) 3 (1.7%)
Secondary school N (%) 22 (12.8%)
Vocational education N(%) 44 (25.6%)
Higher professional education N (%) 64 (37.2%)
University N (%) 38 (22.1%)
Other N (%) 1 (0.6%)
Age at diagnosis Median (IQR) 28 (21-38)
Disease duration (years) Median (IQR) 8 (3-16)
Disease location at diagnosis
Proctitis N (%) 82 (47.7%)
Leftsided colitis N (%) 78 (45.3%)
Pancolitis N (%) -
Unknown N (%) 12 (7%)
Medical history
Prior treatment
Prior immunomodulator N (%) 80 (46.5%)
Prior = 1 biologic N (%) 61 (35.5%)
Prior > 2 biologic N (%) 30 (17.4%)
Prior small molecule N (%) 10 (5.8%)
Current treatment
None N (%) 13 (7.6%)
Immunomodulator N (%) 50 (29.1%)
Anti-TNF N (%) 38 (22.1%)
VDZ / UST N (%) 26 (15.1%)
JAK inhibitor N (%) 11 (6.4%)
Ostomy N (%) 11 (6.4%)
Experiencing adverse events N (%) 51 (29.7%)
Disease activity
Abdominal pain Mean (SD) 4 (2)
Rectal bleeding Mean (SD) 3(2)
Disease activity Median (IQR) 4 (2-7)
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to assess which attributes on average are most important for
patients in choosing their UC treatment. Average utilities dis-
play how much a level of an attribute is preferred over the
substitutes. The larger the difference between the levels, the
higher the relative importance of a particular attribute. To
assess whether biologic or JAK inhibitor experienced patients,
assign a greater importance to specific attributes compared
to non-biologic or JAK inhibitor experienced patients, the rel-
ative importance was compared between these groups. These
comparisons were made using an independent t-test.

Sample size calculation for DCE depend on the weight of
preferences, which are unknown upfront [13, 14]. A rule of
thumb is to include over 100 patients to provide preference
data [15].

All data were analyzed using the Sawtooth Software SSI
Web (Sawtooth Software. Orem, UT, USA) and the statistical
package SPSS for Windows 28.0 (SPSS Inc, Chicago, IL, USA).
p value < 0.05 was considered statistically significant.

Ethical consideration

The protocol of ICC Registry was reviewed and approved by
the Committee on Research Involving Human Subjects at the
LUMC, Leiden, The Netherlands (institutional review board:
N21.162).

Results
Baseline characteristics

A total of 277 patients opened the survey of which 172
patients participated in the DCE. Baseline characteristics are
displayed in Table 1. Most respondents were female (77.3%)
and median age was 39years (IQR 29-54). Median disease
duration was 8years (IQR 3-16) and most patients were bio-
logic or small molecule experienced (52.9%). Almost all
patients were recruited via CCNL (96.5%). Five patients were
recruited in the LUMC and one patient in the Amsterdam UMC.

Attributes coefficients and relative importance

Main analysis

Table 2 shows the main results of the DCE, including the
coefficients and relative importance in the main model.
Symptom reduction after one year (Rl 27.68 (95% Confidence
Interval (95%Cl) 25.99-29.37)) was the most important attri-
bute. Symptom reduction after one year was followed by
symptom reduction after eight weeks (Rl 19.47 (18.30—20.64))
and chance of infection (22.33 (21.42-23.25)). After that,
route of administration followed (Rl 13.29 (11.95-14.63)). The
location of administration of the treatment and the chance of
adverse events were the least preferred important (8.72
(7.83-9.60) and 8.51 (7.96—-9.05), respectively).

Patients preferred oral administration over subcutaneous
injections. Intravenous route of administration was least
favorite. Patients chose administration at home over adminis-
tration in the hospital.
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Table 2. Utilities of attributes in all patients.

Attributes Levels

Average overall
utility per level

(SD) Overall RI (95%)

Location of administration Hospital

First hospital, thereafter at

—13.280 (33.133)
2.205 (20.239)

8.72 (7.83-9.60)

home
Home 11.075 (21.053)
Chance of reduction of symptoms  15% —60.474 (27.306) 19.47 (18.30—20.64)
after eight weeks
30% 8.058 (14.863)
45% 52.416 (28.573)
Chance of reduction of symptoms  15% —79.659 (36.089) 27.68 (25.99—-29.37)
after one year
30% —4.265 (13.281)
45% 83.924 (37.984)
Route of administation Oral 12.698 (40.779) 13.29 (11.95-14.63)
Subcutaneous 10.715 (26.130)
Intraveneous —24.695 (41.286)
First intraveneous, thereafter 1.282 (24.932)
subcutaneous
Chance of adverse events 5% 19.918 (15.251) 8.51 (7.96—9.05)
10% 5.631 (17.171)
15% —5.268 (16.402)
20% —20.281 (14.982)
Chance of infection 20% 62.663 (20.348) 22.33 (21.42—-23.25)
30% 24.761 (19.119)
40% —19.631 (17.020)
50% —67.793 (25.866)

Subgroup analysis

The average utilities of patients who are biologic therapy
and/or a small molecule experienced are displayed in Table
3. Both patient groups found a high chance of reduction of
symptoms after one year more important than the alterna-
tive attributes. Biologic and/or small molecule naive patients
find route of administration more important compared to
biologic and/or small molecule experienced patients
(p<0.001). Naive patients tend to found chance of adverse
events less important compared to experienced patients,
though this was not statistically significant. (p=0.059).

Surgical treatment

Off the 172 patients who completed the DCE, 133 patients
filled in the trade off questions regarding surgery. Forty-four
patients (33.1%) responded with unknown. These patients did
not differ in age (p=0.502) or whether they were biologic and/
or small molecule experienced (p=0.501) compared to patients
that responded these questions. Seventy patients (52.6%)
would consider surgery after failing eight treatment options
without any new available therapies left. Nine patients would
consider surgery before trying any treatment options. Of the
remaining patients, four would consider surgery after failing
six treatment options, one patient after failing three treatment
options, two patients after four treatment options, one after
five treatment options and two after seven treatment options.

Discussion

This study is the first discrete choice experiment assessing
the patient preferences regarding medication options of
patients with ulcerative colitis with all currently available
treatment options included in the Netherlands. We found

that symptom reduction after one year was the most import-
ant attribute in choosing between treatments in UC patients,
followed by symptom reduction after eight weeks and chance
of infection.

A German discrete choice experiment comparable to ours,
showed that in 219 patients with IBD efficacy outcomes were
rated most important followed by the frequency of serious
AE [16]. In the United Kingdom, a discrete choice experiment
in 115 patients with steroid resistant UC revealed that patient
preferences were strongest for treatments with a lower
chance of side effects. The second most important attribute
was an improvement in maintaining remission [17]. In our
DCE, the chance of side effects was rated as one of the least
important attributes. This difference might be explained by
the definition of adverse events, as we made a distinction
between the risk of infection and the remaining adverse
events. In a qualitative study consisting of a scoping litera-
ture search, two focus group discussions with IBD patients
and two expert panel discussions, long-term clinical remis-
sion was identified as one of the most important treatment
characteristics, next to preventing surgery [18]. The impor-
tance of long-term remission was also confirmed in a study
showing that IBD patients were willing to accept high levels
of lymphoma and serious infection risk to avoid an UC
relapse [19]. Compared to patients with Crohn’s disease,
patients with UC were more likely to value efficacy over side
effects [20]. Preferring the chance of symptom reduction
after one year over symptom reduction after eight weeks in
our study, shows that patients understand the importance of
maintaining remission. Though patients value efficacy the
most, the efficacy rates of currently available biologicals and
small molecules are all within the same range. Therefore,
when initiating a new treatment, this decision can hardly be
based on the efficacy alone.
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Table 3. Utilities of attributes in biologic and/or small molecule experienced and naive patients.

In biologic / small molecule experienced
patients (n=91)

In biologic / small molecule naive patients
(n=81)

Attributes Levels Average overall Overall Rl (95%) Average overall Overall Rl (95%) p-value
utility per level utility per level
(SD) (SD)
Location of Hospital —9.807 (18.760) 6.93 (6.05-7.82) —9.927 (40.768) 9.68 (8.24—11.12) 0.007
administration
First hospital, thereafter at 5.948 (21.707) 10.604 (19.304)
home
Home 3.859 (17.300) —0.676 (26.337)
Chance of reduction  15% —64.831 (21.774) 20.52 (19.04-22.01) —54.931 (30.644) 18.30 (16.50—-20.11) 0.049
of symptoms
after eight weeks
30% 7.592 (15.344) 4.208 (14.254)
45% 57.238 (22.986) 50.724 (30.101)
Chance of reduction  15% —79.334 (24.953) 28.28 (26.35-30.20) —73.865 (38.235) 25.08 (22.70—-27.46) 0.029
of symptoms
after one year
30% —10.807 (13.704) 0.435 (13.829)
45% 90.141 (30.029) 73.429 (38.197)
Route of Oral 28.914 (20.234) 10.41 (9.27—11.55) 16.529 (42.332) 16.72 (14.86—18.58) <0.001
administration
Subcutaneous 1.997 (13.633) 13.866 (36.998)
Intraveneous —21.259 (23.510) —34.080 (48.709)
First intraveneous, —9.651 (14.868) 3.685 (31.888)
thereafter subcutaneous
Chance of adverse 5% 20.841 (14.691) 10.58 (9.70—-11.47) 23.417 (17.096) 9.50 (8.73—-10.26) 0.059
events
10% 15.161 (17.654) 0.003 (17.737)
15% —4.291 (19.067) —6.326 (20.449)
20% —31.711 (16.603) —17.095 (17.400)
Chance of infection 20% 57.973 (18.765) 23.28 (22.12-24.43) 59.290 (20.812) 20.71 (19.27 -22.16) 0.003
30% 40.278 (21.755) 15.603 (20.947)
40% —22.847 (17.231) —14.063 (22.515)
50% —75.405 (20.929) —60.829 (31.308)

In a systematic review assessing patients’ preferences for
disease-modifying anti-rheumatic drug (DMARD) in rheuma-
toid arthritis, treatment benefits (disease improvement) were
more important than adverse events and dosing and admin-
istration considerations in the included DCE studies [21]. This
is in line with our results in patients with UC. Route and fre-
quency of administration were often more important than
adverse events. However, the results varied across studies
and preferences were commonly associated with sociodemo-
graphic characteristics (age, education, ethnicity, and income).
In our cohort, chance of infection was more important com-
pared to administration route. Preferences did not differ
based on age or sex. We were not able to assess differences
based on ethnicity and income. Chance of infection and
chance of symptom reduction after eight weeks were chosen
second and third important after symptom reduction after
one year. In some therapeutic treatment options, it is known
that it may take weeks or even months to achieve remission
and others might have a higher chance of infections. We
showed that it is important to discuss these attributes when
considering treatment options with patients with UC, next to
long term remission rates and administration characteristics.
Discussing the characteristics that patients value about their
treatment may lead to better treatment adherence, treatment
outcomes and quality of life [4-6].

In sub analysis, there was a significant difference in pref-
erences between patients who were biologic and/or small
molecule experienced and patients who were biologic and/or

small molecule naive. Naive patients found route of admin-
istration more important compared to experienced patients.
All patients preferred oral administration. However, in naive
patients, the difference in preference between oral and sub-
cutaneous therapy was smaller compared to the difference
in preference in experienced patients. This might be
explained by the experiences of patients previously treated
with subcutaneous formulation. Also, naive patients found
intravenous less favorable compared to experienced patients.
We hypothesize that patients previously treated with intra-
venous therapy, found this administration route relatively
acceptable.

We assessed after how many failed treatment options,
patients were willing to consider surgery. One third of
patients could not decide whether they would be willing to
consider surgery based on the information given in the
experiment and most of the remaining patients would con-
sider surgery after failing at least four treatment options.
Previous studies confirm that patients are willing to try sev-
eral medical therapy before considering surgical treatment. A
qualitative study consisting of literature review, focus group
discussions and expert panel discussion showed that pre-
venting surgery was the highest ranked characteristic
amongst IBD patients [18]. Only one study on patient prefer-
ences for surgical treatment was performed in patients with
UC [22]. Based on questionnaires, patients would rather
choose for escalating medical therapy rather than any opera-
tion in the acute setting.
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A strength of our study is the carefully selection of attri-
butes by consecutively literature search, patient interviews
and surveys. Attributes and levels included in the DCE cover
all the currently available therapies for the treatment of mod-
erate to severely active UC. For example, until the introduc-
tion of JAK inhibitors, only intravenous of subcutaneous
treatment was available. We also included oral administration
route to cover the JAK inhibitors and s1p-modulators as well.
Furthermore, we included a representative population of both
biologic and/or small molecules experienced and naive
patients. We also note some limitations. First, we included
patients with self-reported UC with the potential for misclas-
sification of IBD type, treatment history and current treat-
ments. However a previous study showed that IBD patients
are capable of accurately report their medical history [23]. S,
our discrete choice experiment was limited to assess six attri-
butes as including more attributes would make it more diffi-
cult or even impossible for respondents to choose. As a result,
we could not include other attributes of interest or distinguish
e.g., between mild or severe adverse event. Though, since we
carefully selected the six included attributes and two of these
were found to be not very important, including other attri-
butes would probably not influence the outcomes. Another
limitation is that the preferences were measured in a group of
patients and though this may be insightful for shared decision
making, individual preferences should be taken into account
in the outpatient clinic as these might differ.

In conclusion, this study demonstrates that patients with
UC preferred symptom reduction after one year over other
treatment attributes such as route of administration and
chance of adverse events when choosing between treatment
options. Anti-TNF and/or small molecule naive patients found
route of administration more important compared to experi-
enced patients. These outcomes can help understand the
trade-offs and preferences of UC patients and be integrated
in clinical practice to improve quality of care of UC patients
by improving information given in the outpatient clinical
when initiating a new treatment.
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