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ABSTRACT

Introduction: Despite availability of advanced
therapies (ATs) for ulcerative colitis (UC), many
patients fail to respond to treatment. This study
examined real-world clinical and humanistic
outcomes associated with current treatments in
patients with UC.

Methods: This cross-sectional study used US
data from the Adelphi Real World Disease
Specific Programme for inflammatory bowel
disease from before (2017-2018) and during the
COVID-19 pandemic (2020-2021). Physicians
(gastroenterologists) seeing > 5 patients/month
reported patients’ disease characteristics, cur-
rent symptoms and treatments, and reasons for
treatment choices for their next seven consec-
utive patients aged > 18 years with moderately
to severely active UC before current treatment.
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Patients were asked to complete the EQ-5D-5L
health-related quality of life (HRQoL) measure.
ATs included tumor necrosis factor inhibitors
(TNFis), integrin receptor antagonists, inter-
leukin-12/23 antagonists, and Janus kinase
inhibitors. Patients were classified as AT-naive
or AT-experienced based on current treatment
received for > 8 weeks and further classified as
responders or non-responders based on symp-
toms, disease flare status, and remission.
Descriptive analyses are presented.

Results: The 2017-2018 cohort included 92
physicians and 539 patients (208 [38.6%] AT-
experienced). The 2020-2021 cohort included
73 physicians and 448 patients (349 [77.9%)] AT-
experienced). TNFis were the most common
ATs. In 2017-2018, 195 (58.9%) AT-naive and
113 (54.3%) AT-experienced patients were non-
responders; in 2020-2021 this was 57 (57.6%)
and 182 (52.1%). Efficacy and induction of
remission were physicians’ most common rea-
sons for AT choice. Dislike of injections/infu-
sions was the most common reason for eligible
patients not receiving biologic therapy.
Numerically, non-responders (both AT-naive
and AT-experienced) had more symptoms,
overall pain and fatigue, and lower HRQoL
scores than responders.

Conclusions: Before (2017-2018) and during
the pandemic (2020-2021), over half of patients
with UC did not respond to AT. Non-responders
carried a high burden of disease. Alternative
therapies are urgently needed to treat UC.
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Key Summary Points

Why carry out this study?

Several advanced therapies (ATs) are
available for the treatment of moderate to
severe ulcerative colitis (UC); these ATs
include biologics and small molecules.

Research indicates that a substantial
proportion of patients with UC do not
respond initially to AT or lose their initial
response over time.

This study used real-world evidence from
the US during the pre-pandemic
(2017-2018) and COVID-19 pandemic era
(2020-2021) to examine the clinical and
humanistic outcomes associated with
current treatments in patients with UC
who were classified as AT-naive or AT-
experienced.

What was learned from this study?

The study findings demonstrate that more
than half of patients do not respond to
current AT for UC, and non-responding
patients have a high burden of disease.

There is a need for new therapies for UC to
increase response rates and provide long-
term control of disease and improvement
of humanistic outcomes.

INTRODUCTION

Ulcerative colitis (UC) is a chronic inflamma-
tory disease of the colon characterized by
intermittent periods of disease flaring and
remission [1, 2]. Although the primary clinical
symptom of UC is the presence of bloody diar-
rhea, patients can experience a range of

additional symptoms including rectal bleeding,
tenesmus (a continual or recurrent need to
evacuate the bowels), urgency (feeling of
immediate necessity to evacuate the bowels),
and abdominal pain [2-4]. Symptoms can be
highly disruptive or debilitating, and UC has a
substantial negative impact on patients’ quality
of life [5-8].

Severity of UC is typically assessed based on
symptom severity and the extent of colon
involvement [2, 3, 9]. A systematic review of the
natural history of adult UC found that most
patients have a mild to moderate disease course
characterized by periods of remission, while
about 14-17% of patients experience an
aggressive course [10]. Among 1160 patients
diagnosed with UC in Denmark between 1962
and 1987 and followed until 1997 (before the
introduction of immunosuppressive drugs),
60% had moderate and 24% had aggressive
disease [11].

The goal of treatment is to induce and
maintain steroid-free disease remission [3, 9].
Traditional treatments for UC, including
S-aminosalicylic acid (5-ASA), systemic corti-
costeroids, and immunomodulators (IMs; e.g.,
methotrexate, thiopurines), may be used alone
or in combination to induce remission [3].
Several advanced therapies (ATs) are available
for the treatment of moderate to severe UC,
including biologics and small molecules [3, 9].
Biologic therapies include tumor necrosis factor
inhibitors (TNFis; e.g., infliximab, adalimumab,
golimumab), an interleukin (IL)12/23 antago-
nist (ustekinumab), and an integrin receptor
antagonist (vedolizumab) [3, 9]. Advanced
small-molecule oral therapies include Janus
kinase inhibitors (JAKis; tofacitinib, upadaci-
tinib) as well as a sphingosine 1-phosphate
receptor modulator (ozanimod) [3, 9, 12, 13].

Research indicates that about one-third of
patients do not respond initially to AT (primary
non-response), and an additional 10% of
responders lose their initial response over the
course of treatment [14-18], resulting in dosage
adjustment or treatment switch. High rates of
non-response highlight a need for alternative
therapeutic targets and novel mechanisms of
action in treatment of UC. Several studies have
demonstrated that the coronavirus disease 2019
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(COVID-19) pandemic had a notable impact on
patients’ treatment choices and access to care
and on physicians’ prescribing behavior
[19-21]. This highlights the potential health
and psychologic impact that infectious diseases
pose to patients who require IMs, biologics, and
oral small-molecule drugs for immune-medi-
ated inflammatory diseases [19-21]. Prescrip-
tion of AT for the treatment of autoimmune
diseases such as rheumatoid arthritis was shown
to decline during this period, which may have
been in direct response to patients’ fears that
such therapies have the potential to increase
infection risk [19]. Emerging data also show that
the COVID-19 pandemic led to challenges for
the effective and safe management of patients
with UC [22].

The broad aim of the present study was to
evaluate the unmet disease management needs
of AT-naive and AT-experienced patients with
moderately to severely active UC and to further
assess these outcomes by responders and non-
responders within each group. We examined
the clinical and humanistic outcomes associ-
ated with current treatments in patients with
moderately to severely active UC using both
pre-pandemic (2017-2018) and COVID-19
pandemic (2020-2021) real-world data in the
US.

METHODS

Survey Design

Data were collected in the US in the Adelphi
Real World Disease Specific Programme (DSP)
[23] for inflammatory bowel disease between
September 2017 and January 2018 (2017-2018
cohort) and between January 2020 and March
2021 (2020-2021 cohort). DSPs are large, real-
world, cross-sectional, multi-country surveys of
physicians and their consulting patients in
clinical practice; the DSP methodology has
previously been published and validated
[23-25].

Physicians were identified by local fieldwork
agents from publicly available lists of gastroen-
terologists. Physician recruitment was moni-
tored to ensure balance across geographic

regions in the US and inclusion of both aca-
demic and community settings. After complet-
ing a short screening questionnaire, physicians
were invited to participate in the DSP if they
qualified as a gastroenterologist, were actively
involved in treatment decisions for patients
with UC, and saw > 5 and > 7 patients with UC
in a typical month in the 2020-2021 and
2017-2018 cohort, respectively. Physicians
received remuneration at fair market rates for
their time.

Participating physicians were asked to com-
plete a patient record form for their next seven
consecutive consulting patients with UC. An
additional oversample of two patients per
physician receiving tofacitinib was also col-
lected in 2020-2021. Consulting patients were
included in the DSP if they were diagnosed with
UC, were > 18 years old, and had no current or
previous involvement in clinical trials. Patients
included in this analysis had moderate to severe
physician-reported disease severity immediately
before initiation of current treatment and had
been on their current treatment line
for > 8 weeks.

The respective consulting patients were
invited to complete optional patient self-com-
pleted forms independently of their physicians,
which included well-established patient-re-
ported outcomes measures. The patient-re-
ported measures presented in this paper are
findings from the EQ-5D-5L [26].

Patient and physician identities were not
known to the research team, no identifiers were
recorded for the patients, and patient record
forms and patient self-completed forms for each
patient were linked by unique numeric codes
preprinted on the forms.

Obijective

The objective of the study was to evaluate the
clinical and humanistic outcomes between AT-
naive and AT-experienced patients with UC and
to further assess these outcomes by responders
and non-responders within each group.
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Measures

Information recorded in the patient record form
included patient demographics, disease charac-
teristics and history, current symptoms, current
UC treatment, and UC treatment history. The
patient record form included an assessment of
the patient’s current status/humanistic out-
comes, in which the physician assessed the
patient’s pain, fatigue, sleep disturbance, and
sexual dysfunction (as well as abdominal pain
in 2020-2021) on a scale of 0-10 (O = none,
10 = extremely severe) in the 2017-2018 cohort
and on a scale of 0-5 (0 = none, 5 = extremely
severe) in the 2020-2021 cohort. Physicians also
reported reasons for choice of current AT (for
AT-experienced  patients), whether each
patient’s current condition indicated suit-
able candidacy for treatment with biologics or
JAKis, reasons why AT-naive candidates for
biologics had not received biologics (2017-2018
and 2020-2021 cohorts), and reasons why AT-
naive candidates for JAKis had not received
JAKis (2020-2021 cohort).

The EQ-5D-5L, completed by the patient,
assesses health-related quality of life (HRQoL),
which was also considered a humanistic out-
come in this study [26]. The measure comprises
five items: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each
item is scored from 1-5, and a single health
utility index score is generated using a country-
specific algorithm, with 1 indicating perfect
health; 0, health state equivalent to death; <0
(negative), health state worse than death.

Statistical Analysis

As the objective of the survey was descriptive
(i.e. no a priori hypotheses were specified), the
sample size was fixed by the duration of the
survey period. Therefore, formal sample size
calculations are not applicable and were not
performed.

Included patients were classified as AT-naive
or AT-experienced based on treatment history.
AT-naive patients had never received an AT and
were currently receiving conventional treat-
ments for > 8 weeks. AT-experienced patients

were currently receiving their first AT and had
been for > 8 weeks. ATs included TNFis (inflix-
imab, adalimumab, and golimumab), integrin
receptor antagonists (vedolizumab), 1L12/23
antagonists (ustekinumab), and JAKis (tofaci-
tinib). Upadacitinib and ozanimod were not yet
commercially available for treatment of UC at
the time the data were collected.

Within the AT-naive and AT-experienced
samples, patients were further classified as
responders or non-responders. Responder status
was defined in a multipronged approach that
considered symptoms, flaring status, and
remission. In this approach, a factor analysis
was conducted for the 27 common UC symp-
toms collected through the survey; this analysis
simplified the symptoms into groups by corre-
lating how patients naturally experience them
and, with clinical input, allowed the symptoms
to be further refined into seven general groups
(Supplementary Table 1). Although the factor
analysis (principal component factors with
varimax rotation) was conducted using the
2020-2021 dataset, the same symptom groups
were used in the 2017-2018 analyses, based on
the expectation that groups of symptoms fre-
quently occurring together will vary little over
time.

Next, current flaring status, current remis-
sion status (clinical/symptomatic with or with-
out mucosal healing, and histologic [clinical/
symptomatic remission and full mucosal heal-
ing]), the current seven symptom groups for
2017-2018, and the change in the seven
symptom groups (before treatment vs. current)
for 2020-2021 were used in a latent class cluster
analysis, with Bayesian information criteria
used to determine the optimal number of clus-
ters. The model with two clusters provided a
reasonable fit. The clusters were profiled and
named responders and non-responders
accordingly.

Analyses were conducted within the
2017-2018 and 2020-2021 datasets. A subgroup
analysis of AT status, responder status, and
current treatment according to patient sex and
age was also conducted. The Fisher exact test
and chi-square test were used to compare binary
categorical variables and unordered categorical
variables with more than two groups,
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respectively. Means and standard deviations
were calculated for continuous variables and
frequency counts and percentages for categori-
cal variables. Missing data were not imputed but
remained missing; the base of patients for
analysis could therefore vary from variable to
variable and is reported for each analysis.

Ethics Compliance

This study was conducted in accordance with
European Pharmaceutical Marketing Research
Association guidelines [27], International Soci-
ety for Pharmacoepidemiology Guidelines for
Good Pharmacoepidemiology Practices [28], the
principles of the Declaration of Helsinki [29],
and applicable laws and regulatory require-
ments [30, 31]. This research was submitted to
and obtained a waiver from the Western Insti-
tutional Review Board, study protocol numbers
1-1034944-1 (2017-2018  cohort)  and
1-1238963-1 (2020-2021 cohort). Physicians
provided informed consent for their participa-
tion, and patients provided informed consent
for the results of their patient self-completed
forms to be analyzed by academic researchers
and analysts within pharmaceutical companies
and used for publication. Patients who did not
wish to participate did not return a completed
patient self-completed form.

RESULTS

Disposition and Demographics

The study sample included 92 physicians and
539 patients in the 2017-2018 cohort and 73
physicians and 448 patients (357 patients in the
main sample and 91 in the oversample) in the
2020-2021 cohort. For 2017-2018, 222 patient
self-completed forms were included in the
analysis, and for 2020-2021, 103 patient self-
completed forms were included. A numerically
smaller proportion of patients with moderately
to severely active UC were AT-experienced in
the 2017-2018 cohort (n = 208; 38.6%) than in
the 2020-2021 cohort (n = 349; 77.9%; Fig. 1).
Furthermore, a numerically smaller proportion

of male patients were AT-experienced than
female patients in the 2017-2018 cohort (35.2%
and 41.8%, respectively) and 2020-2021 cohort
(75.7% and 81.0%, respectively), although these
differences were not statistically significant;
Supplementary Table 2). No difference in AT
status was observed across age groups (18-34,
35-49, and > 50 years; Supplementary Table 3).
Patients were assigned to responder or non-re-
sponder groups through cluster analysis (Sup-
plementary Table 1). Across the AT-naive and
AT-experienced groups in the 2017-2018 and
2020-2021 cohorts, 52.1% to 58.9% of patients
were not responding to their current therapies,
respectively (Fig. 1). The proportion of male and
female patients not responding to their current
treatment was numerically similar in both the
2017-2018 (55.7% and 58.5%, respectively) and
2020-2021 cohorts (51.4% and 56.1%, respec-
tively; Supplementary Table 2). In the
2017-2018 cohort, responder status was signif-
icantly associated with age (p = 0.006; Supple-
mentary Table 3); the highest response rate to
current treatment was observed in patients
aged > 50 years (51.4%), whereas this balanced
out across the age groups in 2020-2021
(43.6-49.4%).

In the 2017-2018 cohort, mean age was
numerically higher for AT-experienced than AT-
naive patients (43.7 and 42.4 years); most
patients in each AT group worked full or part
time (64.9% and 71.6%), and the time from
diagnosis to first treatment was numerically
longer among AT-experienced than AT-naive
patients (Table 1). In the 2020-2021 cohort,
demographics were numerically similar
between AT-naive and AT-experienced patients,
with a similar mean age (40.5 years), a numeri-
cally larger proportion of men among AT-naive
than AT-experienced patients (63.6% and
56.2%), and most patients working full or part
time (75.8% and 78.5%). AT-naive patients had
numerically longer mean duration on current
therapy than AT-experienced patients in each
cohort (32.2 and 15.2 years; Table 1).
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2017-2018 cohort
(n=539)

AT-naive (n = 331)

* Responders: 136 (41.1%)
* Non-responders: 195 (58.9%)

2020-2021 cohort
(n = 448)

AT-naive (n = 99)

* Responders: 42 (42.4%)
* Non-responders: 57 (57.6%)

Fig. 1 Proportions of responders and non-responders among patients with UC by cohort and AT experience. AT advanced

therapy, UC ulcerative colitis

Current Treatment

A large proportion of AT-naive responders
(> 60%) and non-responders (> 40%) were
receiving only 5-ASA in both the 2017-2018
and 2020-2021 cohorts (Table 2). Numerically,
a higher proportion of AT-naive non-responders
were receiving corticosteroids (+ 5-ASA) than
responders in both cohorts (Table 2). A numer-
ically larger proportion of AT-naive non-re-
sponders in the 2017-2018 cohort received an
IM (& steroid £+ 5-ASA) than responders (43.6%
and 22.1%; Table 2).

The proportions of AT-experienced respon-
ders and non-responders receiving AT only were
numerically higher in the 2020-2021 cohort

(64.3% and 46.5%) than in the 2017-2018
(49.5% and 38.9%) cohort. Also in each cohort,
a numerically larger proportion of responders
than non-responders were receiving AT
monotherapy. TNFis were the most common
class of AT among AT-experienced patients in
both cohorts (Table 2).

A numerically smaller proportion of female
patients received 5-ASA only and corticosteroids
(£ 5-ASA) compared with male patients in both
the 2017-2018 (5-ASA only, 27.6% and 34.5%;
corticosteroids [+ 5-ASA], 4.4% and 8.3%) and
2020-2021 cohorts (5-ASA only, 9.5% and
12.4%; corticosteroids [+ 5-ASA], 3.2% and
6.2%; Supplementary Table 2). Furthermore, a
numerically smaller proportion of male patients
received IMs (+ corticosteroid + 5-ASA) or AT
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Table 1 Physician-reported characteristics of patients with UC by cohort and AT experience

2017-2018 cohort (2 = 539)

2020-2021 cohort (z = 448)

AT-naive AT-experienced AT-naive AT-experienced
(» = 331) (n = 208) (2=99) (n = 349)
Age, mean (SD), years 424 (15.1) 437 (14.8) 405 (16.1) 40.5 (13.9)
Male sex, 7 (%) 171 (51.7) 93 (44.7) 63 (63.6) 196 (56.2)
Employment, 7 (%)
Working full- or part-time 237 (71.6) 135 (64.9) 75 (75.8) 274 (78.5)
Unemployed/sick leave/ 94 (28.4) 73 (35.1) 24 (24.2) 75 (21.5)
other®
Time since diagnosis, months
Mean (SD) 50.4 (67.2) 58.8 (64.8) 48.0 (70.8) 48.0 (57.6)
Median (IQR) 33.6 (12.0-66.0)  39.6 (20.4-72.0) 21.6 (10.8-57.6) 27.6 (14.4-55.2)
CCL mean (SD) 0.1 (0.5) 0.1 (0.6) 02 (07) 0.2 (0.8)
Time from diagnosis to first treatment, months
Mean (SD) 20.5 (38.7) 313 (62.3) 7.1 (23.8) 7.6 (21.5)
Median (IQR) 6.9 (1.4-21.1) 113 (3.7-27.2) 0.4 (0.0-2.4) 0.7 (0.1-3.3)
Duration on current therapy, months
Mean (SD) 15.0 (22.0) 12.5 (12.5) 322 (57.2) 15.2 (15.1)

Median (IQR)

11.1 (4.6-18.5)

11.1 (5.5-12.3)

16.3 (7.3-29.2)

15.1 (5.8-20.3)

AT advanced therapy, CCI Charlson Comorbidity Index, JQR interquartile range, SD standard deviation, UC ulcerative

colitis
Includes homemaker, student, retired, unknown

than female patients in both the 2017-2018 (IM
[+ corticosteroid + 5-ASA], 20.1% and 22.5%;
AT, 35.2% and 41.8%) and 2020-2021 cohorts
(IM [£ corticosteroid £+ 5-ASA], 5.0% and 6.3%;
AT, 75.7% and 81.0%; Supplementary Table 2).

In the 2017-2018 cohort, current treatment
was significantly associated with age (p < 0.001;
Supplementary Table 3). A numerically higher
proportion of patients aged 18-34 years
received 5-ASA only and corticosteroid (+ 5-
ASA; 41.3% and 8.7%) than those > 35-49 years
(23.9% and 6.3%) and > 50 years (27.4% and
3.9%; Supplementary Table 3). The opposite
was observed for IMs (& corticosteroid + 5-
ASA), with a numerically higher proportion of
patients aged 35-49 years (31.3%) and > 50 years

(21.2%) receiving IMs (£ corticosteroid + 5-
ASA) than those aged 18-34 years (12.0%). The
proportion of patients receiving AT (biologic/
JAKi) was similar across all age groups in both
cohorts (Supplementary Table 3). In contrast,
there was no observed difference in the pro-
portion of patients receiving 5-ASA only, corti-
costeroid (+ 5-ASA), IMs (& corticosteroid + 5-
ASA), and AT (biologic/JAKi) across the age
groups in the 2020-2021 cohort.

Reasons for Treatment Choices

Efficacy (including symptom relief) and induc-
tion of remission/mucosal healing were the
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Table 2 Current physician-reported combinations of treatments received by patients with UC by cohort, responder status,
and AT experience

n (%) 2017-2018 cohort (z = 539) 2020-2021 cohort (7 = 448)
Responders Non-responders Responders Non-responders
AT-naive, 7 136 195 42 57
Unconventional/non-AT* 10 (7.4) 5 (2.6) 2 (4.8) 0
5-ASA 89 (65.4) 78 (40.0) 27 (64.3) 23 (40.4)
Corticosteroid (4 5-ASA) 7 (5.1) 27 (13.8) 3 (7.1) 19 (33.3)
IM (= corticosteroid & 5-ASA) 30 (22.1) 85 (43.6) 10 (23.8) 15 (26.3)
AT-experienced, 7 95 113 129 129
AT only 47 (49.5) 44 (38.9) 83 (64.3) 60 (46.5)
TNFi 40 (42.1)° 42 (37.2)° 52 (40.3)° 31 (24.0)°
Integrin receptor antagonist® 6 (63) 2 (1.8) 21 (16.3) 12 (9.3)
IL12/23 antagonist® 1(1.1) 0 5 (3.9) 11 (8.5)
JAKi 0 0 5 (3.9) 6 (4.7)
AT + S-ASA 35 (36.8) 38 (33.6) 28 (21.7) 45 (34.9)
AT + corticosteroid (£ S-ASA) 1(L1) 12 (10.6) 5 (3.9) 12 (9.3)
AT 4 IM (& corticosteroid + 12 (12.6) 19 (16.8) 13 (10.1) 12 (9.3)

5-ASA)

5-ASA aminosalicylic acid, AT advanced therapy, IL interleukin, /M immunomodulator, J4Ki Janus kinase inhibitor, TNFi
tumor necrosis factor inhibitor, UC ulcerative colitis

“Including pain medication and enteral nutrition

bIncluding infliximab (plus biosimilar), adalimumab (plus biosimilar), golimumab and certolizumab-pegol

“Including infliximab (plus biosimilar), adalimumab (plus biosimilar), and golimumab

dIncluding vedolizumab

“Including ustekinumab

tIncluding tofacitinib, but excluding tofacitinib oversample in the 2020-2021 cohort

most common reasons reported by physicians patient’s diarrheal symptoms specifically

for AT treatment choices in both the 2017-2018
and 2020-2021 AT-experienced cohorts (Fig. 2).
Among AT-naive and AT-experienced patients
in the 2017-2018 cohort, failure to induce
remission (percentage of total responders and
non-responders combined: AT-naive, 31.0%
and AT-experienced, 41.6%), loss of response
over time/condition worsened (39.6% and
39.0%), lack of alleviation of pain (46.5% and
17.5%), failure to maintain remission (27.7%
and 23.4%), and treatment did not clear the

(38.0% and 16.9%) were cited as the most
common reasons for switching treatment (data
not shown in table/figure); reasons for switch-
ing treatment among responders and non-re-
sponders in the 2017-2018 cohort are presented
in detail in Supplementary Tables 4 and 5. In
the 2020-2021 cohort, the most common rea-
sons cited for switching treatment among AT-
naive and AT-experienced patients were disease
progression (percentage of total responders and
non-responders combined: 36.1% and 33.5%),
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Effective relief of symptoms

Induce deep remission/mucosal healing

Induce sustained remission

Reduce the need for steroids

Effective in treatment flares

Rapid onset of action

Familiarity/experience

Reduce the need for surgery

Maintain patient’s ability to perform tasks/activities

Safe for long-term use

721

28.4

Overall efficacy

Induce remission

Symptom relief

Long-term efficacy

Maintain remission

Rapid onset of action

Pain relief

Treat a flare

Reduce the need for steroids
Treat fatigue/tiredness
Familiarity/experience
Maintain patient’s ability to perform tasks/activities
Mode of administration
Overall safety

20 40 60 80 100
Patients (%)

74.8
70.2
67.6
59.0
52.4
49.3
48.7
42.4
41.3
34.7
31.2
30.7
27.8
26.6

Fig. 2 Physician-reported reasons for choice of current
AT for AT-experienced patients in the 2017-2018 cohort
(n = 208) (a) and 2020-2021 cohort (2 = 349) (b).

loss of response over time (25.0% and 42.9%),
failure to induce remission (19.4% and 31.7%),
failure to maintain remission (13.9% and
29.0%), lack of flare control (8.3% and 34.4%),

20 40 60 80 100
Patients (%)

Physician-reported reasons applying to > 25% of patients
are shown; “select all that apply” survey question. AT
advanced therapy

and patient requiring an AT with a different
mode of action (11.1% and 21.9%; data not
shown in table/figure); reasons for switching
treatment among responders and non-
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Patient dislikes injections/infusions 414

Patient does not want to go to an infusion center
Very recent diagnosis?

Concerns regarding infection

Concerns regarding malignancy
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«Fig. 3 Physician-reported reasons for AT-naive ‘candi-
dates for biologics’ not receiving biologics in the
2017-2018 and 2020-2021 cohorts (a) and reasons for
AT-naive “candidates for JAKis” not receiving JAKis in the
2020-2021 cohort (b). “Select all that apply” survey
question. Response options are shown as they were
presented to responding physicians. For panel a, some
response options were offered only in 2017-2018 or in
2020-2021, as indicated. The question concerning
patients not receiving JAKis (panel b) was not asked in
the 2017-2018 survey. “Included “Very recent diagno-
sis/too early to prescribe biologic/still receiving their first
treatment’ in the 2017-2018 biologic-eligible population.
AT advanced therapy, J4Ki Janus kinase inhibitor

responders in the 2020-2021 cohort are pre-
sented in detail in Supplementary Tables 6 and
7.

The most common physician-reported rea-
sons for AT-naive “candidates for biologics” in
each cohort not to receive biologics included
the patient’s dislike of injections/infusions and
not wanting to go to an infusion center; these
reasons were reported more frequently in the
2020-2021 cohort than in the 2017-2018
cohort (Fig. 3A). The most common reasons
provided for AT-naive “candidates for JAKis” in
the 2020-2021 cohort not to be receiving JAKis
were preference to exhaust all other treatment
options and concerns regarding infection and
other safety/side effects (Fig. 3B).

Patient Disease Characteristics
and Patient-Reported Outcomes

Non-responders were more likely to experience
symptoms than responders, regardless of whe-
ther they were AT-naive or AT-experienced
(Fig. 4). The most common symptom grouping
in both the 2017-2018 and 2020-2021 cohorts
was directly gastrointestinal-related symptoms,
which were experienced by > 75.0% of non-re-
sponders regardless of AT experience. A larger
proportion of non-responders experienced fati-
gue-related symptoms in the 2020-2021 cohort
(AT-naive, 64.9%; AT-experienced, 54.4%) than
in the 2017-2018 cohort (AT-naive, 6.2%; AT-
experienced, 15.9%; Fig. 4).

In the 2017-2018 cohort, 0.0% of AT-naive
and 2.1% of AT-experienced responders and
12.8% of AT-naive and 29.2% of AT-experi-
enced non-responders were currently experi-
encing a disease flare (data not shown in
table/figure); similarly, in the 2020-2021
cohort, no responders were currently flaring,
whereas 8.8% of AT-naive and 17.0% of AT-ex-
perienced non-responders were currently flar-
ing. In the 2017-2018 cohort, 85.6% of AT-
naive and 74.3% of AT-experienced non-re-
sponders had not achieved remission; in the
2020-2021 cohort, most responders were in
full/partial remission, whereas 61.4% of AT-
naive and 58.8% of AT-experienced non-re-
sponders had not achieved remission (data not
shown in table/figure).

All patient status scores, including overall
pain and fatigue scores, appeared to be lower
among responders than non-responders
regardless of AT experience in both the
2017-2018 and 2020-2021 cohorts (Fig.5).
Similarly, HRQoL scores appeared to be lower
among non-responders than responders
regardless of AT experience in both cohorts
(Table 3).

DISCUSSION

Results from this study provide real-world
insights into current unmet needs of AT-naive
and AT-experienced patients with moderately
to severely active UC in the US and provide a
perspective at pre-pandemic (2017-2018) and
COVID-19 pandemic (2020-2021) eras, with
treatment trends and patient-reported out-
comes. Fatigue-related symptoms were much
more prevalent among non-responding patients
in 2020-2021 than in 2017-2018, likely
demonstrating the additional challenge of
managing patients with UC in the pandemic era
[32].

Most patients in the 2017-2018 cohort were
naive to treatment with ATs, whereas most
patients in the 2020-2021 cohort were AT-ex-
perienced. In particular, there was a strong
uptake in use of integrin receptor antagonists
between cohorts. However, despite increased
use of ATs in the later (2020-2021) cohort, there
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Fig. 4 Physician-reported symptoms: proportion of
patients with UC currently experiencing each symptom
group in the 2017-2018 (a) and 2020-2021 (b) cohorts.

were more non-responders than responders
during both time periods and among both AT-
naive and AT-experienced patients. In both
cohorts, AT-naive and AT-experienced non-re-
sponders reported more current symptoms,
lower HRQoL scores, and higher pain and fati-
gue scores, demonstrating a greater clinical and
humanistic burden of disease among non-re-
sponding patients and highlighting the impor-
tance of effective treatment options for patients
with UC.

The most common reasons for choosing the
current AT for AT-experienced patients in both

Rheumatic

Bloating-related Diarrhea —

non-bloody

Fatigue-related

B AT-naive non-responders (n = 57)

AT-experienced non-responders (n = 182)

See Supplementary Table 1 for symptom groups. AT
advanced therapy, GI gastrointestinal, UC ulcerative colitis

cohorts were efficacy related, likely reflecting
physicians’ goals of achieving better treatment
outcomes for the many non-responding
patients. For those AT-naive candidates who did
not want to receive biologics, physicians
reported patients’ aversion to injections/infu-
sions and not wanting to visit infusion centers;
these reasons were more common in the
2020-2021 cohort than in the 2017-2018
cohort, perhaps in part because of the COVID-19
pandemic [19, 33]. In contrast, physicians cited
safety concerns in choosing not to prescribe
JAKis to patients otherwise eligible for these
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with UC by AT experience, responder status, and cohort
(response scale differs between cohorts) in the
(a) 2017-2018* and (b) 2020-2021 cohorts. AT
advanced therapy, UC ulcerative colitis. “0-10 scale;

agents. However, it is important to note that
data collection was initiated before and con-
tinued after the initial US Food and Drug
Administration warning and subsequent Euro-
pean Medicines Agency investigation of
increased risk of serious heart-related events,
cancer, blood clots, and death related to JAK
inhibitor use, which have since been addressed
in product labeling [34, 35].

Several studies have reported sex-based dif-
ferences in the pathogenesis and progression of
UC, which have been shown to impact patient
management and therapeutic response [36, 37].
A single-center, retrospective study demon-
strated that the likelihood of achieving long-

AT experienced

6.0 3.6 3.7
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1.9
4.0
309 40 1.2
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8 2.0+
(%]
1.0 1
-1.0 1
Overall Sleep Sexual Fatigue/
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Responders, n = 93 m Non-responders, n =113
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[
@ 1.0 { ]
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Overall ~ Abdominal Sleep Sexual Fatigue/
-2.04 pain pain disturbance dysfunction tiredness

Responders, n = 167 m Non-responders, n = 182

0 = none, 10 = extremely severe. %0-5 scale; 0 = none,
5 = extremely severe. Data represent the mean =+ standard
deviation

term remission was 3.5-fold higher for female
versus male patients with UC when treated with
infliximab [36, 37]. In the present study, fewer
male patients were AT-experienced than female
patients in both the 2017-2018 and 2020-2021
cohort, suggesting that females were more likely
to switch from conventional therapy to AT
during these periods. Furthermore, a smaller
proportion of female patients received 5-ASA
and corticosteroids (£ 5-ASA), whereas fewer
male patients received IMs (& corticos-
teroid £+ 5-ASA) or AT. Despite these trends, no
significant association was observed between
patient sex and AT status, responder status, or
current treatment status. Further investigation
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Table 3 Patient-reported health-related quality-of-life (EQ-SD-5L) scores among patients with UC by AT experience,

responder status, and cohort

AT-naive AT-experienced
Responders Non-responders Responders Non-responders
2017-2018 cohort, 7 42 102 25 53
Mean (SD) score® 0.91 (0.15) 0.83 (0.15) 0.91 (0.12) 0.86 (0.16)
2020-21 cohort, # 7 17 38 41
Mean (SD) score® 0.90 (0.20) 0.86 (0.16) 0.94 (0.08) 0.83 (0.12)

AT advanced therapy, SD standard deviation, UC ulcerative colitis
*0-1 scale: 1 = perfect health; 0 = health state equivalent to death; health states worse than death (negative) are possible

on the impact of patient sex on AT status,
responder status, and current treatment is
warranted.

Epidemiologic observations show that older
patients represent a considerable proportion of
those with UC, and the prevalence is expected
to rise considerably in the future [38-40]. Older
patients tend to present with complex disease
and a range of comorbidities, representing a
substantial financial burden to health care sys-
tems and society [39, 40]. The present study
found a significant association between patient
age and responder status and current treatment.
These findings are in line with the American
Gastroenterological Association (AGA), Ameri-
can College of Gastroenterology (ACG), Euro-
pean Crohn’s and Colitis Organization (ECCO),
and Italian Group-IBD (IG-IBD) clinical guide-
lines, which recommend that treatment choice
be driven by a patient’s age, comorbidities, prior
treatments, extent of disease, and the need to
induce and maintain disease remission
[3, 9, 41, 42]. Availability of health -care
resources is also an important factor in deter-
mining whether clinical guidelines are imple-
mented in many countries [42].

Our findings add to a body of evidence from
clinical trials and real-world clinical practice
identifying substantial unmet needs in the
treatment and management of patients with UC
[14]. Non-response to treatment is not clearly
defined, with existing literature highlighting
the need for new prognostic tools that would
predict response to a specific therapy or assess
response at an earlier point in treatment [15].

Such tools remain lacking despite considerable
research. With no single marker or fac-
tor(s) identified, it is likely that multiparametric
models will be needed to predict response to
therapy [15]. The importance of disease control
and response to treatment is demonstrated in
studies in which patients with inactive UC have
a negligible disease burden, comparable with
that of the general population [43].

Limitations

Limitations of this study include recall bias,
response bias, and the cross-sectional study
design, which does not allow for assessment of
cause and effect. The Adelphi DSP data collec-
tion approach also has limitations as the sample
collected is not fully randomized and did not
include data on patient gender. Patients are
collected consecutively to avoid selection bias;
however, this does mean that patients who
consult their physician frequently and physi-
cians who are more willing to take part in the
study are more likely to be included in the
sample, potentially meaning that the sample is
not fully representative of the general UC
population.

In addition, diagnosis of UC was based pri-
marily on the judgment and diagnostic skills of
the physician, and a formalized diagnostic
checklist was not mandated as part of the DSP
methodology. However, this situation is con-
sistent with decisions made by physicians in
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routine clinical practice and is, therefore,
reflective of the real world.

Missing data were not imputed; therefore,
the base of patients for analyses varies from
measure to measure and is reported separately
for each analysis. Finally, survey questionnaires
in the DSPs change over time depending on
market changes, needs, and prescribing envi-
ronments. As a result, questions and data col-
lected may have slightly differed between
cohorts.

Conclusion

The results of this study demonstrate the large
number of patients with moderately to severely
active UC who do not respond to currently
available ATs and highlights a need for new
therapies that can increase response rates, pro-
vide long-term disease control, and offer alter-

native options to parenteral routes of
administration.
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