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ABSTRACT

Objective: To explore health-related quality of life (HRQoL) and assess preferences for medical treat-
ment attributes to obtain information of the relative importance of the different attributes in a Danish
population with ulcerative colitis (UC).

Methods: We used data from an online survey collected in March 2018 among people with self-
reported UC. A total of 302 eligible respondents answered the HRQoL questionnaires (EuroQol-5
Dimensions (EQ-5D-5L) and the Short Inflammatory Bowel Disease Questionnaire (SIBDQ)), and 212
also completed the discrete choice experiment (DCE). The probability of choosing an alternative from
a number of choices in the DCE was estimated using a conditional logit model.

Results: The respondents had an average SIBDQ score of 4.5 and an HRQoL score of 0.77, applying
the EQ-5D-5L questionnaire. HRQoL correlated with disease severity, and the respondents had lower
HRQoL than did a gender- and age-matched subset of the Danish population. The most important
medical treatment attribute was efficacy within eight weeks. Additionally, respondents stated a prefer-
ence for avoiding taking steroids, for fast onset of effect and for oral formulations.

Conclusions: HRQoL correlates with disease severity, and patients with UC have lower HRQoL than
the general population. The most important treatment attribute was efficacy, but patients also would
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like to avoid steroids, value fast onset of effect and prefer oral formulations.

Introduction

Ulcerative colitis (UC) is an inflammatory bowel disease (IBD)
characterized by inflammation in the rectum and colon with
symptoms including increased frequency of bowel move-
ments, abdominal pain, diarrhea, weight loss and anaemia'?.
The disease has an intermittent pattern with periods of flares
and periods of remission. The annual incidence of UC varies
geographically and increases over time®. In Denmark, it is
estimated that the prevalence is approximately 30,000 and
the annual incidence is approximately 850* The disease
debut is most often seen in people of 15-40 years'.

A recent systematic review and meta-analysis exploring
quality of life among patients with IBD (i.e. UC and Crohn’s
disease (CD)) show that patients with IBD have worse health-
related quality of life (HRQoL) than the general population,
and patients with IBD have worse HRQoL in active disease
states than during inactive disease®®. However, the studies
included in the systematic review and meta-analysis use dif-
ferent tools to measure HRQoL; many of the included studies
have small sample sizes; and the populations are a mix of
UC and CD patients. While a few studies include Swedish,
Norwegian and Finnish patients, none have explored HRQoL
in a Danish population of UC.

Understanding patient preferences and how they are
associated with factors such as treatment outcome and
adherence and acceptance of treatment alternatives is of
interest to the medical community, including clinicians,
policy makers and researchers’'%. Accordingly, the
American Gastroenterological Association states that assess-
ing patient preferences is a first step after diagnosis in the
clinical care pathway for UC''. However, while the interest
in studying patient preference is increasing, there is cur-
rently limited evidence of what UC patients actually prefer.
We have identified a few studies focusing on patient pref-
erences among UC patients, but heterogeneous
approaches regarding methodology, population and treat-
ment attributes complicate comparison of results across
studies'>™ ">,

Studies have shown differences between health care pro-
fessionals’ (HCPs) and patients’ perceptions of disease burden
and preferences for UC treatment attributes'®'’. Indeed,
HCPs may underestimate the effect of specific UC symptoms
on patients’ lives or fail to recognize issues that are import-
ant to patients'®. Therefore, there is a need to involve the
patient’s perspective in all matters of treatment choices,
whenever the patient interacts with the health care system,
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when choosing between treatment possibilities, and during
the regulatory approval process for new drugs.

The aim of this study was to explore HRQoL in a Danish
population with UC and to elicit patients’ preferences and
expectations for advanced treatments, such as biologic treat-
ments, applying the discrete choice experiment (DCE)
methodology'®.

Methods

This study is part of a larger study designed as a descriptive
and cross-sectional survey among people with UC. The ques-
tionnaire was developed in collaboration with the Danish
patient organization for UC and CD (Colitis-Crohn
Foreningen). Data were collected online in March 2018
among Danish people with UC. In this paper, we present
analyses from the HRQoL and DCE parts of the survey.

The inclusion criteria were ability to read and understand
Danish, self-reported UC, disease without a colectomy, and
age >18. The respondents were recruited online by Colitis-
Crohn Foreningen in open forums and via the organization’s
webpage, and the survey was answered online.

This study follows the principles of the Declaration of
Helsinki and is conducted under the approval of the Danish
Data Supervision (Datatilsynet). In Denmark, no ethical approval
is needed to conduct survey studies. It was confirmed by the
Regional Ethical Committee in the Capital Region that this study
does not need an ethical approval. Written informed consent
was obtained from each individual participating in the study.

Survey instrument

The questionnaire included items about patients’ demograph-
ics, preferences, quality of life, impact of disease and
symptoms on daily life, disease history, and socio-
demographics. The questionnaire development was an itera-
tive process; we searched literature about previous preference
studies and ranges of attributes for advanced treatments of
UC. Our study was aimed at being as patient-centered as pos-
sible. The questionnaire development was therefore per-
formed in collaboration with Colitis-Crohn Foreningen, with
input from patient organization representatives as well as
patients living with UC. It was qualitatively tested with three
patients and quantitatively tested with 36 patients. The ques-
tionnaire was developed and answers were collected through
the survey program SurveyXact (Ramboll , Aarhus, Denmark).

Quality of life questionnaires
The questionnaire included two patient-reported outcome
measures to elicit HRQoL - one generic (EuroQol-5
Dimensions (EQ-5D-5L)) and one disease-specific (the Short
Inflammatory Bowel Disease Questionnaire (SIBDQ)). We
decided to include both measurements to be able to com-
pare to both UC-specific results and across indication results
of other HRQoL-studies.

EQ-5D-3L is one of the most used patient-reported out-
comes?®. The instrument elicits problems on five dimensions:

mobility, self-care, usual activities, pain/discomfort and anx-
iety/depression. In an updated version of the tool, the EQ-
5D-5L, the categories for each dimension are more detailed,
with the following answer categories: no, little, moderate,
large or extreme problems.

There is currently no Danish calculation norm for transla-
tion of health states in the EQ-5D-5L. Instead we used official
calculations from England to calculate the different combina-
tions of health states to arrive at quality of life values®'. In
this calculation, the worst possible score is -0.285, where
respondents have extreme problems on all five dimensions,
while the best possible score is 1, where respondents report
no problems on all five dimensions. A score of 0 represents
a health state that corresponds to death, while health values
below 0 represent health states valued as worse than death.

In a study from 2009, among a representative selection of
the Danish population, average HRQoL stratified by gender
and age was elicited by the instrument EQ-5D-3L%°. We have
used these values to calculate a weighted average with the
same age and gender distribution as in our survey sample.

In this survey, we asked the patients to fill out the EQ-
5D-5L questionnaire two times to assess their HRQoL when
their disease was in remission and during a flare.

SIBDQ is a shortened version of the Inflammatory Bowel
Disease Questionnaire (IBDQ)?. The SIBDQ measurement
tool consists of 10 questions, each with seven answer cate-
gories (all of the time, most of the time, a good bit of the
time, some of the time, a little bit of the time, hardly any of
the time, none of the time).

The score ranges from 1 to 7, where higher numbers
equal higher HRQoL. There are four sub-scores of the SIBDQ:
bowel symptoms, systematic symptoms, social function and
emotional function. The sub-scores also range from 1 to 7.

Discrete choice experiment

The experiments were conducted according to research prac-
tices as described by Johnson et al.'®. Each treatment alter-
native was combined by four attributes, with different levels
within each attribute. To reduce the number of possible
alternatives to a manageable number, a standardized process
in the Ngene software (ChoiceMetrics, Sydney, NSW,
Australia) was applied, which led to a fractional design that
was both orthogonal and balanced.

Attributes were determined based on a review of the lit-
erature and on interviews with patient organization represen-
tatives and patients. The four attributes we included were
mode of administration, efficacy (significant improvement of
symptoms), time to certainty about effect and steroid use.
These attributes were chosen based on significance for the
patient in the clinical decision scenario as well as their daily
life living with advanced treatments for UC. The levels of the
first three attributes were chosen based on clinical available
data on advanced/biologic treatment options, primarily
Summary of Product Characteristics (SPC). The levels for ster-
oid use were based on patient interviews.

Before respondents were presented with the DCE items in
the questionnaire, we described the different attributes in
more detail (e.g. what was meant by “significant
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Table 1. Attributes and levels in the discrete choice experiment.

Attributes

Levels

Mode of administration:
The medicine is taken

Efficacy:

The medicine provides a significant improvement after 8 weeks for

Time to certainty about efficacy:
You know if the medicine has an effect after

Steroid use:
Steroids are taken

Orally twice daily
Subcutaneously every 4 weeks
Intravenously every 8 weeks
25% of patients

50% of patients

75% of patients

1 week

4 weeks

8 weeks

Never

When in treatment for flares

Table 2. Example of discrete choice experiment item.

Which alternative do you prefer?

Alternative A

Alternative B

The medicine is taken

The medicine provides a significant improvement
after 8 weeks for

You know if the medicine has an effect after

Steroids are taken

| choose

Orally twice daily
25% of patients

Subcutaneously every four weeks
50% of patients

improvement” in symptoms). We assumed preferences would
be linear for efficacy and time to certainty about effect. For
the two other attributes (mode of administration and steroid
use), we asked about the respondents’ preferences for each
level when all other treatment attributes were equal before
presenting the DCE choices. See Table 1 for all possible
attributes and levels and Table 2 for an example of a DCE
item as seen by respondents.

To ensure that respondents understood the concept of
the DCE, we included a test question where respondents
were asked to choose between two alternatives, one of
which dominated the other (i.e. there was no trade-off). As is
standard practice, those who failed the test question were
excluded from the study®. In addition, we asked respond-
ents if they were certain about their answers in the DCE
questions. If they were uncertain, we asked why. If respond-
ents stated that they did not understand the questions, that
they were bored or that they wished the survey to be done
with fast, their answers were excluded from analysis.

Statistical analysis

The conditional logit model was used to estimate the prob-
ability of choosing alternative j from n; choices in the choice
scenario i. The model can be described as follows:

_ ep(XGh)
> kec, XP (XiB)

where there are n;=2 choices in each choice set, C;. The pref-
erence weights for each attribute level are expressed by the
parameters 5. The parameters show the relative importance
of each attribute to each other. As the estimates are calcu-
lated as a ratio of two stochastic variables and it is impos-
sible to derive confidence intervals (Cls) directly from the
conditional logit model, we carried out bootstrapping with
10,000 iterations?2.

P(J)

4 weeks 4 weeks
Never When in treatment for flares
O O
533 . . 89 excluded (17%)
Started questionnaire
* 5 no consent
— » | *24<I8yearsold
v * 28 no UC
2ad * 32 colectomy
Eligible respondents
Ly | 142 dropped out (32%)
v before or during the QoL
302 questionnaires
Study population for
the QoL analysis
90 dropped out (30%)
v during the DCE items
212
Sample with
leted DCE
completed DC 43 excluded (20%)
——» | <33 failed test question
v ¢ 10 unreliable answers
169
Study population for
the DCE analysis
Figure 1. Flow diagram of study population.

All statistical analyses were conducted in SAS Version 9.4
(SAS Institute Inc, Cary, NC, USA) and Microsoft Excel
(Redmond, WA, USA).

Results
Population

In total, 533 respondents started the questionnaire. Of those,
302 were included in the quality of life analysis, and of these,
169 were included in the DCE analysis (Figure 1). Of the 231
respondents who were excluded from the quality of life ana-
lysis, 89 did not meet the inclusion criteria and 142 dropped
out before or during the administration of the quality of life
questionnaires. Moreover, 90 dropped out during the DCE
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Table 3. Population characteristics stratified by self-reported disease severity, among 302 patients with ulcerative colitis.

All Mild Moderate Severe Unknown
N 302 90 106 53 53
Female 84% 87% 83% 85% 81%
Age in years (SD) 39.7 (12.4) 39.6 (12.4) 40.3 (12.5) 37.9 (12.6) 403 (123)
18-24 years 9% 7% 9% 13% 9%
25-39 years 44% 49% 42% 47% 40%
40-59 years 39% 34% 42% 32% 47%
60+ years 7% 10% 7% 8% 4%
Years with symptoms (SD) 12.0 (9.4) 11.2 (8.8) 12.8 (9.3) 12.0 (10.4) 11.8 (9.8)
Years with diagnosis (SD) 9.6 (8.4) 8.7 (7.4) 10.1 (8.1) 10.4 (10.3) 9.4 (8.9)
Currently have flare 35% 22% 40% 47% 34%

Table 4. Household and employment status stratified by self-reported disease severity, among 212 patients with ulcerative colitis.

All Mild Moderate Severe Unknown
N 212 67 77 34 34
Live together with a partner with or without children 71% 67% 73% 79% 65%
Live alone with or without children 21% 22% 22% 9% 29%
Live with parents or together with other adults 8% 10% 5% 12% 6%
Employed full time 55% 60% 49% 65% 47%
Employed part time 16% 12% 19% 12% 18%
Unemployed 5% 3% 6% 0% 12%
Studying 9% 9% 8% 15% 9%
Retired 8% 7% 8% 3% 12%
Other 8% 9% 9% 6% 3%

items, and 43 were excluded from the analysis because of
unreliable answers. There were no statistical differences in
the characteristics of the excluded respondents compared
with the included respondents (see Supplementary material).

Among the 302 respondents in the quality of life analysis
sample, 90 (30%) had self-reported mild disease, 106 (35%)
had moderate disease, 53 (18%) had severe disease and 53
(18%) were uncertain about their disease severity (Table 3).
The average age was 39.7 years (standard deviation (SD):
12.4), and 84% were women. On average, the respondents
had experienced symptoms they later associated with UC for
12.0 years and had the diagnosis for 9.6 years. The majority
(71%) lived with a partner with or without children, 21%
lived alone with or without children, and 8% lived either at
home with parents or with other adults (Table 4). Seventy
percent of patients were employed (55% full time, 16% part
time), 9% were studying and 8% were retired.

Quality of life

The generic HRQoL measurement tool EQ-5D-5L ranges from
-0.285 to 1, where 1 is the equivalent of perfect health and
0 is equivalent of death. Health states with scores below 0
are equivalent to “worse than death” health states. In this
cross-sectional study, the mean score was 0.77 (SD: 0.20)
(Table 5). Based on Sgrensen et al.>?, we calculated a mean
EQ-5D-5L score for a matched subset of the Danish popula-
tion with the same age and gender distribution as our popu-
lation. The estimate of this population is 0.89 (SD: 0.03).
Thus, the respondents in this study have significantly worse
HRQoL than an age- and gender-adjusted sample of the
Danish population (p <.001).

Additionally, we estimated HRQoL during flares and remis-
sion. In the overall sample, the HRQoL in remission was 0.83
(SD: 0.17), while during a flare of the disease their HRQoL
was 0.56 (SD: 0.31) (p <.001).

Table 5. Health-related quality of life (HRQoL) based on EQ-5D-5L, among
302 patients with ulcerative colitis.

Mean (95% Cl)

Age- and gender-adjusted Danish population 0.89 (0.89-0.90)
Current cross section 0.77 (0.75-0.79)
Remission 0.83 (0.81-0.85)
Flare 0.56 (0.52-0.59)
1.00 1
0.86 081 0.82 0.83
0.80 1
0.65
0.60 0.53 0.57
0.45 HRQoL, flare

0.40 1 ® HRQoL, remission
0.20 |
0.00

Mild Moderate Severe Unknown

N=90 N=106 N=53 N=53

Figure 2. Health-related quality of life (HRQoL) stratified by disease severity,
flare and remission, among 302 patients with ulcerative colitis.

Figure 2 shows the HRQoL estimates for flares and remis-
sion of disease stratified by disease severity. While the esti-
mates for remission of disease are almost identical across
disease severity (mild: 0.86, moderate: 0.81, severe: 0.82,
unknown: 0.83), there is a clear tendency of worsening
HRQoL during flares as disease severity worsens.
Respondents with mild disease had an HRQoL during a flare
of 0.65; respondents with moderate disease had an HRQoL
during flares of 0.53; and respondents with severe disease
had an HRQoL during flares of 0.45. Respondents with
unknown disease severity had an HRQoL during flares of
0.57, indicating a disease severity between mild
and moderate.
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The SIBDQ score range from 1 to 7, where 1 is the worst
score and 7 is the best score. The respondents had a mean
score of 4.5, with correlation to disease severity (Table 6).
Respondents with self-reported mild disease (n=90) had a
mean score of 5.1, respondents with moderate disease
(n=106) had a mean score of 43 and respondents with
severe disease (n=53) had a mean score of 3.9.
Respondents with unknown disease severity had a mean
score of 4.7, indicating a severity between mild
and moderate.

Of the four sub-scores — bowel symptoms, systemic symp-
toms, social function and emotional function - the worst are
bowel symptoms (4.4) and emotional function (4.4), with sys-
temic symptoms and social function both having a mean
score of 5.3. The trend of worse scores with worse disease
severity is also seen in all of the sub-scores, where respond-
ents with severe disease had a mean score for emotional
function of 3.7 compared to respondents with mild disease,
who had a mean score of 5.0. For bowel symptoms, respond-
ents with severe disease had a mean score of 4.0, whereas
respondents with mild disease had a mean score of 5.1.

Preferences

Simple preferences
Of the 212 respondents included in the DCE analysis, 85%
had received oral tablets, 12% had tried subcutaneous (SC)

Table 6. SIBDQ scores and sub-scores stratified by disease severity, among
302 patients with ulcerative colitis.
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injections and 26% had tried intravenous (IV) infusion.
Twelve percent had not tried any of the three included
modes of administration.

When asked which of the three described methods of
administering medication for UC they favored, 66% stated
that they preferred oral tablets twice daily, 19% preferred SC
injections every four weeks and 15% preferred infusions
every eight weeks.

One-third of the respondents never took steroids (31%),
45% took steroids only during flares, 15% took them during
flares and if needed between flares, and 3% reported that
they always took steroids. When asked about their prefer-
ence for steroid use, 70% stated that they preferred never to
take steroids, while 30% stated that they preferred to take
steroids when in treatment for flares.

DCE results

Figure 3 shows the coefficients of the statistical model corre-
sponding to the respondents’ relative preference for the
included UC treatment attributes, where each estimate is
presented with all other attributes equal. Higher numbers
indicate higher preference, and 0 indicates no preference.
Due to the assumption of linearity of preference for changes
in efficacy, the preference expressed in the figure depends
on the magnitude of the assumed change. Accordingly, the
attribute respondents have the highest preference for is that
there is a chance of 75% instead of 25% that the medicine
provides a significant improvement after eight weeks. This
increase from 25% to 75% has a preference weight of 1.24

Al Mild ~ Moderate ~ Severe  Unknown (9504 C|: 0.97-1.53). The assumption of linearity means that
N 302 90 106 53 53 respondents value half of the improvement (50% of patients
SIBDQ score 45 5.1 43 39 47 : 0 . . S
Bowel symptoms 44 49 41 40 47 !nstead of 25% of' patients who experience 5|gn|f|.cant
Systemic symptoms 53 6.1 4.9 42 56 improvements after eight weeks) as half as preferable, with a
Social function 53 6.1 49 4.2 56 preference weight of 0.62 (95% Cl: 0.48-0.76). When testing
Emotional function 44 5.0 43 3.7 46 . . . . .
the assumption of linearity, we found that there is a higher
Attribute Attribute: Attribute: Attribute:
. The medicine is taken... The medicine provides a  You know if the Steroids are
Pr?terence significant improvement  medicine has an taken...
weight after 8 weeks for... effect after...
1.6
1.4
2
1.0
0.8
0.6 0.62
0.4 0.46
0
0.0 J0.03},
-0.2
sc —» SC —» v —> 25% —»  25% —» 8 —» 8 —» When in
Oral v Oral 50% 75% 4 weeks 1 week  treatment for
flares
—» Never

Figure 3. Preference weights of attributes, among 212 patients with ulcerative colitis. Note: The figure shows coefficients from the statistical model. All levels are
significant, except SC vs. IV. The raw coefficients can be found in the Supplementary material. Abbreviations. SC, Subcutaneous injections every four weeks; Oral,

Oral tablets twice daily; IV, Intravenous infusions every eight weeks.
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preference for the first category (from 25% to 50%) than the
second (from 50% to 75%). We decided to keep the assump-
tion of linearity despite this, because we find it relevant to
be able to use the estimates for actual products where the
difference in efficacy will not exactly mirror the levels in
our study.

“Never taking steroids” compared to “taking steroids
when in treatment for flares” has a preference weight among
the respondents of 0.55 (95% Cl: 0.36-0.75). To know with
certainty that the treatment has an effect after one week
compared with eight weeks has a preference weight of 0.46
(95% Cl: 0.24-0.70), whereas to know with certainty that the
treatment has an effect after four weeks compared with
eight weeks has a preference weight of 0.27 (95% Cl:
0.14-0.40). We also tested the assumption of linearity for this
parameter, and the assumption of linearity could not be
rejected with a significance level of 95%.

As was seen in the simple preference questions, oral tab-
lets twice daily are preferred by the respondents to SC injec-
tions every four weeks and to IV infusions every eight weeks.
There was no significant difference in preference for
respondents between the SC and the IV mode of administra-
tion. To get treatment as oral tablets twice daily compared
to SC injections every four weeks had a preference weight of
0.44 (95% Cl: 0.25-0.64), and compared to IV injections every
eight weeks had a preference weight of 0.41 (95%
Cl: 0.22-0.60).

We tested the effect of not excluding respondents with
unreliable answers, and the analysis showed no significant
difference in the preferences (see Supplementary material).
We therefore kept the unreliable answers out of the analysis.

Discussion

This study shows the HRQoL among a Danish UC population.
We found that people with UC have lower HRQoL than a
gender- and age-adjusted general population and that the
HRQoL is dependent on disease severity as well as on
whether the disease is active (during a flare) or in remission.
To our knowledge, this is the first study to show the correl-
ation of HRQoL, disease severity and disease activity in a UC
population. While respondents have almost equal HRQoL
during remission independent on disease severity, we show
a significant decrease from mild to severe disease dur-
ing flares.

The HRQoL as measured with SIBDQ compares to inter-
national studies?® ™. Furthermore, a number of studies show
that QoL is related to disease activity in patients with
UC?3'. The HRQoL in patients with UC is significantly influ-
enced by their disease as compared to the general popula-
tion®°, and a higher disease activity correlates with a lower
HRQoL in patients with UC*2,

The impact of the disease on HRQoL is comparable to
other diseases. In arthritis, a number of studies have demon-
strated significantly lower quality of life compared to the
general population both in patients with rheumatoid arth-
ritis>>=37 and in those with psoriatic arthritis***". This under-
lines the need for new treatment options.

In the current study, we observed that the respondents
had a significant preference for the included attributes. As
might be expected, the efficacy measure was of highest pref-
erence to the respondents, which is also supported by find-
ings in previous studies'*>*?. However, an interesting finding
was the high value respondents put on avoiding taking ste-
roids during flares. Steroids (such as prednisolone) are rec-
ommended as treatment during flares by the Danish national
guidelines as well as international guidelines**~**. This type
of treatment is perceived as very effective in inducing remis-
sion but is, on the other hand, associated with different
adverse events*®, which could be one of the reasons
respondents prefer to avoid them, if possible.

Respondents’ preference for faster certainty of effect is
also significant. Previous studies of IBDs have likewise found
that fast relief was one of the most important attributes to
the patients'>*2,

We saw that there was no difference in respondents’ pref-
erences between taking medication as IV infusions every
eight weeks and SC injections every four weeks. However,
respondents view oral tablets twice daily as preferable to
both the SC injections and IV infusions. The fact that oral for-
mulations are preferred to SC injections or IV infusions is
supported by previous studies, e.g. in Gregor et al.*?, where
patients with UC or CD preferred oral tablets to injections. In
that study, however, short infusions (30-60 min) and long
infusions (2-3 h) were preferred a little more and a little less,
respectively, to the oral mode of administration. Alten
et al.*’ found that among patients with rheumatoid arthritis,
oral tablets were significantly preferred to both IV infusions
and SC injections. In the two studies, however, the mode of
administration and frequency of administration were not
combined, which might explain the differences in preference
across the studies. In a study by Torbica et al.*®, patients
with psoriasis preferred IV infusions monthly and SC injec-
tions quarterly over oral tablets daily. This underlines the fact
that both mode of administration and frequency influence
patient preference but indicates that there might be differ-
ence across disease areas for similar types of treatment
administration.

The order of attributes in the DCE questions may affect
respondent behavior, which means that there is a possibility
that some attributes are overestimated and others are under-
estimated in our study. However, taking the Cls into account,
we believe the results are valid and show the relative prefer-
ence of the respondents.

Although our respondents were recruited through the
patient organization, our sample population differs some-
what from the general UC population in Denmark; e.g. the
sample has a large proportion of females to males (84%
females vs. 16% males), and a larger proportion of the study
population comprises individuals who have experience with
advanced/biologic treatment (either IV or SC) compared to
the estimated share in Denmark (26% vs. 6% on advanced/
biologic vs. conventional treatment)’. This means that the
results are not representative of the entire UC population in
Denmark. The differences between populations might be
due to the online recruitment method used. A previous
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Danish study similarly reported 70% female respondents,
indicating a higher interest among women for participation
in online surveys*. Due to the small sample size, we were
not able to conduct subgroup analyses on the DCE esti-
mates. It would, however, be interesting to further investi-
gate how demographic, socioeconomic or disease-specific
factors influence patient preferences.

In addition to our present study, we have identified three
other DCE studies within the UC disease area that focused
on different aspects of medical treatment of UC'*'%%2
Gregor et al. studied the preferences among 586 Canadian
patients with CD or UC for 12 different attributes of medical
treatment of CD and UC*. They found that patients pre-
ferred reducing pain during administration as well as muco-
sal healing and symptom relief.

Hodgkins et al. studied UC patients with mild to moderate
disease severity (n=400, 100 from each country: US, UK,
Germany and Canada) and their preference for 5-aminosali-
cylic acid (5-ASA)'>. They found that the most valued attrib-
utes were the effectiveness of treatments (symptom control
and risk of disease flare-ups) but that geographical differen-
ces existed in the strength of preference for the convenience
of taking the medication and patients’ willingness to pay for
treatment alternatives.

Bewtra et al. completed a DCE study to examine the
willingness to accept risks of chronic immunosuppression
to avoid surgery (colectomy) among 293 UC patients from
the US'™. In the study, they found a strong preference for
avoiding surgery and a willingness to accept relatively
high risks of fatal complications from medical therapy to
avoid a permanent ostomy and to achieve durable clin-
ical remission.

We did not include the option of surgical treatment in
our study, because the aim of the study was to understand
patient preference for advanced medical treatments
before surgery.

Strengths and limitations

We recognize a number of strengths and limitations with our
study design. First, it is a strength that the questionnaire was
developed and validated by patients, ensuring the patient
perspective all through the study. Second, we included both
a generic and a disease-specific quality of life measure. In
addition, it is a strength that we elicit patients’ preferences
through continuous choice situations, which is a situation
well known to respondents because it is similar to daily con-
sumer situations. Compared with simple preference ques-
tions, the DCE method also has the advantage of being
based on making choices between different alternatives,
reducing strategic behavior and making it possible to esti-
mate preferences for attributes rather than the good as a
whole. Additionally, DCE pair-wise ordinal choices have been
shown to be cognitively easier than other preference tasks,
such as multi-criteria decision analysis, and collecting larger
sample sizes is easier with electronic DCE than with methods
that require more interaction or consensus among respond-
ents>°. Additionally, DCE questions are not presented as yes
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or no questions, but as a choice between two goods. This
design prevents the problem of respondents overstating the
number of actual yes answers — the “yea-saying” problem®'.

A limitation to the DCE methodology is that some
respondents might use simplifying strategies such as choos-
ing based on only one attribute. It has been documented
that this type of strategy is more prevalent among younger
people, people with lower education and those with a lower
health literacy®®. Another limitation of the DCE methodology
is that the cognitive burden of repeated choice situations
can lead to respondent fatigue, which may lead to drop-out
or irrational choices. We saw a relatively high proportion of
respondents (n=232) who dropped out, and 43 respondents
were excluded (20%) from the analysis because of unreliable
answers. While the drop-out rate and exclusion rate might
have affected the results of the study, we tested the DCE
results with and without the respondents excluded due to unre-
liable answers. This analysis did not show any statistically signifi-
cant difference in the answers (see Supplementary material).

A limitation to the attributes included in the DCE is
that we chose not to include adverse events as a differen-
tiating factor in the treatment attribute. This is a known
and significant attribute in all medical treatments. There
were a couple of reasons for the exclusion. The DCE setup
can very quickly become too complex for respondents if
too many attributes or levels are included. We chose to
include four attributes with two or three levels in each. If
we were to include adverse events, it would have been
difficult to describe the possible attributes as realistic with-
out being very complex. Adverse events are often reported
as risks, which are known to be difficult to communicate
clearly in writing to patients so that they comprehend the
risks adequately®®. In addition to this, the many types of
adverse events would have to be sorted and selected in
the design of the study in order not to be too complex
for the patients to understand in context of the other
attributes. Thus, we decided to exclude any description of
adverse events (assuming equal adverse events), to
reinforce high-quality answers on the other attributes,
although we acknowledge this as a limitation of the study.
We will therefore suggest further investigation into how
patient preferences for advanced treatment alternatives are
influenced by different adverse event profiles.

Another limitation is the risk of recall bias when estimat-
ing the difference in HRQoL during and between flares. Here
we rely on the respondents’ memory of the last time they
had a flare/the last time they did not have a flare.

A final limitation is related to the recruiting method. We
recruited online, which means that the diagnosis of UC is
self-reported. We asked respondents if a physician had diag-
nosed them with UC, and respondents who answered yes
were included in the analysis. Likewise, the disease severity
(mild, moderate, severe) is self-reported.

While disease severity was self-reported, we included
questions in the survey about symptoms, where we could
see that people who reported more severe diseases also
reported more severe symptoms (data not shown).
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Conclusions

In this study, we have shown that HRQoL correlates with dis-
ease severity and whether the disease is active (during a
flare) or in remission. Danish patients with UC have lower
HRQoL than a gender- and age-matched subset of the gen-
eral population. Additionally, we show preferences for
advanced treatment alternatives among Danish patients with
UC. All four included attributes were significant in the
respondents’ choices. The most preferred attribute was effi-
cacy of treatment. Respondents also stated a preference for
avoiding taking steroids, for fast onset of effect and for oral
formulations.
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