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Abstract

Background: Etrasimod is an oral, once-daily (QD), selective sphingosine 1-phosphate
(S1P); 45 receptor modulator for the treatment of moderately to severely active ulcerative
colitis (UC). It is known that non-serious treatment-emergent adverse events (TEAEs) may not
lead to UC drug discontinuation but can affect treatment tolerability.

Objectives: This post hoc analysis evaluated the incidence of specific, common, non-serious
TEAEs reported in the etrasimod UC clinical programme and the characteristics of affected
patients.

Design: Data included patients from the Placebo-controlled UC cohort (phase Il OASIS, and
phase Ill ELEVATE UC 52 and ELEVATE UC 12 trials) receiving QD etrasimod (2 or 1 mg] or
placebo.

Methods: Proportions and incidence rates (IRs; the number of patients with a TEAE divided

by the total exposure in patient-years (PYs), per 100 PY) of Headache, Pyrexia, Nausea and
Dizziness TEAEs were reported. Changes in heart rate among patients with Dizziness TEAEs
were also evaluated.

Results: Among 943 patients (etrasimod 2mg, N=577 (276.7 PY); etrasimod 1mg, N=52
(11.4PY); placebo, N=314 (115.1PY]), 48, 34, 27 and 21 patients experienced events of
Headache, Pyrexia, Nausea and Dizziness, respectively. All events were non-serious; one
patient treated with etrasimod was discontinued due to a Pyrexia TEAE. Numerically, IRs

of Headache and Dizziness TEAEs were higher, and Nausea slightly higher, with etrasimod
versus placebo (13.45 vs 8.63 per 100PY, 6.52 vs 1.69 and 7.18 vs 5.13 per 100 PY, respectivelyl;
IRs were similar for Pyrexia. The duration of most TEAEs was 1-10days.

Conclusion: In the etrasimod UC clinical programme, all Headache, Pyrexia, Nausea and
Dizziness events were non-serious. Headache and Dizziness were more frequent, and Nausea
slightly more frequent, among patients receiving etrasimod versus placebo. The post hoc
nature of this analysis is a limitation. These results reiterate the favourable safety profile and
tolerability of etrasimod.

Trial registration: ClinicalTrials.gov: NCT02447302; NCT03945188; NCT03996369.

Keywords: adverse event, dizziness, etrasimod, headache, nausea, pyrexia, sphingosine
1-phosphate, ulcerative colitis

Received: 18 March 2024; revised manuscript accepted: 7 October 2024.

Ther Adv Gastroenterol
2024,Vol. 17: 1-14

DOI: 10.1177/
17562848241293643

© The Authorl(s), 2024.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:
Marc Fellmann

Pfizer Switzerland AG,
Scharenmoosstrasse 99,
8052 Ziirich, Switzerland
Marc.Fellmann(pfizer.
com

Charlie W. Lees
Institute of Genetics and
Molecular Medicine,
University of Edinburgh,
Edinburgh, UK

Edinburgh IBD Unit,
Western General Hospital,
NHS Lothian, Edinburgh,
UK

Joana Torres

Division of
Gastroenterology, Hospital
Beatriz Angelo, Loures,
Portugal

Division of
Gastroenterology, Hospital
da Luz, Lisbon, Portugal

Faculdade de Medicina,
Universidade de Lisboa,
Lisbon, Portugal

Yvette Leung
Department of

Medicine, Department

of Gastroenterology,
University of British
Columbia, Vancouver, BC,
Canada

Séverine Vermeire
Department of
Gastroenterology and
Hepatology, University
Hospitals Leuven, Leuven,
Belgium

Irene Modesto
Michael Keating
Pfizer Inc., New York,
NY, USA

Aoibhinn McDonnell
Pfizer Ltd, Sandwich, UK

Krisztina Lazin
Martina Goetsch
Pfizer AG, Ziirich,
Switzerland

Joseph Wu
Pfizer Inc., Cambridge,
MA, USA

Edward V. Loftus, Jr
Division of
Gastroenterology and
Hepatology, Mayo Clinic
College of Medicine and
Science, Rochester, MN,
USA

journals.sagepub.com/home/tag

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tag
mailto:Marc.Fellmann@pfizer.com
mailto:Marc.Fellmann@pfizer.com

THERAPEUTIC ADVANCES in

Gastroenterology

Volume 17

Introduction

Ulcerative colitis (UC) is a chronic, immune-
mediated disease, characterised by inflammation
of the colonic and rectal mucosa.l? The rapid
development of novel treatment options for UC
has highlighted the need to better understand
their safety profiles and allow clinicians to per-
form accurate assessments of treatment risk/ben-
efit profiles prior to treatment initiation.!»3> Serious
adverse events (SAEs) associated with the use of
a medical product, defined as serious undesirable
experiences (e.g. resulting in hospitalisation, life-
threatening events or death),* have been dis-
cussed in the context of UC therapies.>-® However,
non-SAEs (AEs that do not meet the criteria for
SAEs) are generally under-reported across indi-
cations and therapeutic areas.” In patients with
UC receiving long-term advanced targeted thera-
pies, common non-SAEs include Arthralgia,
Nausea, Nasopharyngitis and Headache.8-10
Although non-SAEs may not lead to immediate
drug discontinuation, they can have an effect on
patient quality of life and can considerably influ-
ence treatment adherence and tolerability, and
the potential for AEs may impact patients’ deci-
sions to begin therapy!!:12; therefore, it remains
important to communicate the incidence and
characteristics of these events to fully inform on
the overall safety profile of UC treatment.

Etrasimod is an oral, once-daily (OD), selective
sphingosine 1-phosphate (S1P), 4 5 receptor mod-
ulator for the treatment of moderately to severely
active UC. Treatment with etrasimod was dem-
onstrated to be effective and well tolerated among
patients with moderately to severely active UC in
the 12-week, phase II OASIS induction trial
(NCT02447302)!3; the 52-week, phase III
ELEVATE UC 52 induction and maintenance
trial (treat-through design; NCT03945188) and
in the 12-week, phase III ELEVATE UC 12
induction trial INCT03996369).14 In the OASIS
trial, 56.0% (28/50), 59.6% (31/52) and 50.0%
(27/54) of patients receiving etrasimod 2mg OD,
1mg OD and placebo, respectively, reported
experiencing any AEs.!> Meanwhile, in
ELEVATE UC 52, 71% (206/289) and 56%
(81/144) of patients who received etrasimod 2mg
OD and placebo, respectively, reported any AEs,
along with 47% for both etrasimod 2mg OD and
patients receiving placebo in ELEVATE UC 12

(etrasimod:  112/238; placebo: 54/116).14
Headache, Nausea, Dizziness and Pyrexia were
among the most frequently reported

AEs occurring in =3% of patients treated with
etrasimod in ELEVATE UC 52 or ELEVATE
UC 12; exposure-adjusted incidence rates (IRs)
were mostly similar among patients receiving
etrasimod compared with placebo.'* Worsening
of UC, Anaemia, COVID-19, Arthralgia and
Abdominal pain were also experienced in =3% of
patients in the ELEVATE programme.!* These
are potentially UC-related and extraintestinal
manifestation treatment-emergent adverse events
(TEAEs), or have been discussed elsewhere
(COVID-19 is described in the publication
assessing infection events),!> and so were not the
focus of this particular analysis.

This post hoc analysis aimed to further explore
the safety profile of etrasimod by investigating the
incidence and patient characteristics of specific
TEAESs occurring at a frequency of =3% through-
out the etrasimod UC clinical programme,
namely those of Headache, Pyrexia, Nausea and
Dizziness.

Methods

Patients and study designs

In this study, data were analysed in two overlap-
ping cohorts: the Pivotal UC cohort (comprising
all patients from the phase III ELEVATE UC 52
and ELEVATE UC 12 trials) and the Placebo-
controlled UC cohort (comprising the Pivotal
UC cohort plus all patients from the phase II
OASIS trial). The OASIS, ELEVATE UC 52
and ELEVATE UC 12 trials were randomised,
multicentre, double-blind, Placebo-controlled
studies. Full details of the patient populations
and study designs for all three trials have been
previously published.!3:14

Briefly, ELEVATE UC 52 comprised a 12-week
induction period followed by a 40-week mainte-
nance period with a ‘treat-through’ design.
OASIS and ELEVATE UC 12 comprised
12-week induction periods only. Adults with
moderately to severely active UC (modified Mayo
score (MMS) 4-9 with a centrally read endo-
scopic subscore =2 and rectal bleeding subscore
=1) were eligible to participate in the etrasimod
UC clinical programme.!3:14 In the OASIS trial,
patients aged 18-80years were randomised 1:1:1
to receive etrasimod 2mg OD, etrasimod 1mg
QD or placebo.’* In ELEVATE UC 52 and
ELEVATE UC 12, patients aged 16-80years

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

CW Lees, J Torres et al.

were randomised 2:1 to receive etrasimod 2mg
OD or placebo. In both ELEVATE UC 52 and
ELEVATE UC 12, patients with a history of
inadequate response, loss of response or intoler-
ance to at least one therapy approved for UC
treatment, and patients with isolated proctitis
(<10cm rectal involvement) were eligible to
enrol (capped at 15% of total patients).
Concomitant treatment with oral 5-aminosal-
icylates and/or oral corticosteroids was permitted,
provided the dose was stable =2 weeks immedi-
ately prior to randomisation or =4 weeks prior to
screening endoscopy assessment, respectively.
Investigators were directed to taper corticoster-
oids in ELEVATE UC 52 after the week 12
assessment. !4

As reduction of heart rate is a known on-target
effect of SIP receptor modulators, all patients
received in-clinic cardiac monitoring on day 1;
see Supplemental Materials for additional details
of cardiac monitoring and criteria for cardiovas-
cular-related discontinuation.

All studies were registered with ClinicalTrials.
gov, were conducted in accordance with the
International Conference on Harmonisation
Guideline for Good Clinical Practice or in com-
pliance with the Declaration of Helsinki and were
approved by the Institutional Review Board at
each investigational centre participating in the
studies. All patients provided written informed
consent.

Safety analysis

In this post hoc analysis, the frequency, serious-
ness, onset and duration of Headache, Pyrexia,
Nausea and Dizziness TEAEs were analysed in
the Placebo-controlled UC cohort from day 1 to
trial end. Additionally, the safety analysis set from
the Pivotal UC cohort was used to analyse base-
line demographics and clinical characteristics of
patients with these TEAEs.

Selected non-serious TEAEs which were among
those with a frequency of =3% were assessed.
Non-serious TEAEs were defined as TEAEs that
did not meet the criteria for SAEs (defined as an
AE that was life-threatening, required inpatient
hospitalisation or prolongation of existing hospi-
talisation, or resulted in a persistent or significant
disability/incapacity, a congenital anomaly/birth
defect, death or was otherwise medically

significant) and that occurred at any time after
the first dose of study treatment.

Management and determination of the severity of
TEAEs was the responsibility of the investigator
and based on their clinical judgement. Occasional
use of non-steroidal anti-inflammatory drugs,
acetaminophen and aspirin <325mg OD, was
permitted. Severity was graded according to the
Common Terminology for Adverse Events, ver-
sion 5.0. Grade 1 TEAEs were mild in severity,
with no or mild symptoms and no intervention
required; Grade 2 TEAEs were moderate in
severity, requiring minimal, local or non-invasive
intervention; Grade 3 TEAEs were severe or
medically significant but not immediately life-
threatening; Grade 4 TEAEs had life-threatening
consequences and Grade 5 TEAE:s led to death.

Study investigators used their clinical judgement
to determine causal relationships between TEAEs
and the study treatment, and considered alterna-
tive causes including underlying disease, concom-
itant conditions and therapies, other risk factors
and the time of onset in comparison to treatment
administration.

TEAEs were classified as ‘ongoing’ if they were
unresolved at the trial end. For TEAEs that were
not resolved by the end of the study, study inves-
tigators used their clinical judgement to deter-
mine whether these events were improving
(labelled as recovering/resolving) or not. TEAE-
preferred terms included in this analysis were
coded based on the Medical Dictionary for
Regulatory Activities version 24.1.

The International Classification of Headache
Disorders classifies headaches into three catego-
ries: primary, secondary and neuropathies and
facial pains.!® All Headache events included in
this analysis (based on the preferred term of
‘Headache’) met the criteria for primary head-
ache, defined as a headache or headache disorder,
not caused by or attributed to another disorder.
The preferred term of ‘Migraine’ was not assessed
as part of this analysis.

Statistical analysis

The total number, proportions and IRs of select
TEAEs were evaluated. IRs were calculated as
the number of patients with a TEAE divided by
the total exposure in patient-years (PY) (sum of
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the individual time to first TEAE occurrence, or
time in the study if the patient was event-free).
PY was calculated as the sum of time to event for
patients with events and censored time at-risk
period for patients without events. IRs are
reported as the number of unique patients with
events per 100PY with 95% confidence intervals
(CIs) constructed assuming normal approxima-
tion to the Poisson count variable, except for the
exploratory analysis of baseline characteristics,
which were reported per 1PY. Non-overlapping
95% CIs were interpreted as a difference in TEAE
IR between treatment groups. Patients with mul-
tiple occurrences of the same event were counted
only once for proportions and IR analyses; all
individual occurrences of events were included in
the reporting of onset and duration.

Results

Among the 943 patients in the Placebo-controlled
UC cohort, 577 patients received etrasimod 2 mg
OD with 276.7PY of follow-up, 52 patients
received etrasimod 1 mg QD with 11.4PY of fol-
low-up and 314 patients received placebo with
115.1PY of follow-up. Additionally, of 787
patients included in the Pivotal UC cohort, 527
received etrasimod 2mg OD with 265.6PY of
follow-up and 260 received placebo with 103.0 PY
of follow-up. Baseline demographics and clinical
characteristics of patients in the Placebo-
controlled UC and Pivotal UC cohorts are shown
in Table 1. Patient characteristics were generally
comparable across treatment groups and cohorts.

No Headache, Pyrexia, Nausea or Dizziness
TEAEs met the criteria for SAEs. Proportions
and IRs and 95% CI per 100PY of Headache,
Pyrexia, Nausea and Dizziness in the Placebo-
controlled UC cohort are summarised in Table 2.

TEAEs of Arthralgia and Abdominal pain were
experienced by 1.9%-3.3% and 2.4%-3.8% of
patients, respectively, across treatment groups
(Supplemental Table 1). However, given that
these TEAEs may have been UC related, they
were not explored further in this analysis. Further
TEAEs experienced at a frequency of =2% are
shown in Supplemental Table 1.

In the Placebo-controlled UC cohort, the propor-
tion of patients discontinuing study treatment
due to any TEAE was low and generally similar

across the three studies included. In OASIS, 3/50
(6.0%), 4/52 (7.7%) and 0 patients receiving
etrasimod 2mg OD, etrasimod 1 mg OD and pla-
cebo, respectively, discontinued study treatment
due to TEAEs. In ELEVATE UC 52, 12/289
(4.2%) and 7/144 (4.9%) patients receiving
etrasimod 2mg OD and placebo, respectively,
discontinued treatment; in ELEVATE UC 12,
13/238 (5.5%) and 1/116 (0.9%) patients receiv-
ing etrasimod 2mg OD and placebo, respectively,
discontinued treatment due to TEAEs.

Headache

In the Placebo-controlled UC cohort, proportion
and IRs of patients with Headache TEAEs were
higher in patients receiving etrasimod (60 events
in 38/629 patients (6.0%; etrasimod 2mg OD,
n/N=38/577; etrasimod 1mg OD, n/N=0/52);
age range, 16-72years; IR, 13.45; all 2mg OD)
versus placebo (17 events in 10/314 patients
(3.2%); age range, 17-52years; IR, 8.63; Table
2). All Headache TEAEs were mild or moderate
in severity and non-serious; no patients discontin-
ued due to Headache TEAEs. Of the 77 Headache
TEAEs in total, 55/60 (91.7%) in the etrasimod
group and 16/17 (94.1%) in the placebo group
were deemed to be not related to study treatment
by the site investigator. By treatment group, the
majority of Headache TEAEs occurred on or
after day 22 in patients receiving etrasimod (33/60
(55.0%)) and placebo (12/17 (70.6%); Figure 1).
Headache TEAEs were short in duration in both
the etrasimod and placebo groups, with a median
duration of 2.0days (range, 1-195; mean
14.2days, standard deviation (SD) 34.22) and
1.0 day (range, 1-74; mean 5.8 days, SD 17.64).
Given that the minimum recordable duration for
TEAEs was 1day, ‘short’ was deemed a fair
description of Headache TEAEs with median
durations of 1 and 2 days. Among patients receiv-
ing etrasimod, 28/60 cases (46.7%) resolved
within 1day, 12/60 (20.0%) resolved within
2-3days and 10/60 (16.7%) lasted =11days
(Figure 1). Among patients receiving placebo,
13/17 cases (76.5%) resolved within 1day, 2/17
(11.8%) within 2-3 days and 1/17 (5.9%) lasted
=11days (Figure 1). Two cases (3.3%) were
ongoing by the trial end (both patients receiving
etrasimod); one patient’s Headache TEAE began
on day 28 of ELEVATE UC 52 and the other
patient’s on day 1 of ELEVATE UC 52. Both
were mild in severity and determined as not
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Table 1. Baseline demographics and clinical characteristics of patients in the Placebo-controlled UC and Pivotal UC cohorts.

Baseline demographic/clinical

Placebo-controlled UC cohort?2

Pivotal UC cohortt

characteristic

Placebo OD Etrasimod Etrasimod Etrasimod Placebo OD Etrasimod
(N=314) 2mg 0D 1mg OD (combined; (N=260) 2mg 0D
(N=577) (N=52) N=629) (N=527)
Mean age, years (SD) 40.5 (14.0) 40.8 (13.6) 43.2(12.2) 41.0 (13.5) 39.6(13.7) 40.8 (13.8]
Female sex, n (%) 121(38.5) 263 (45.6) 22 (42.3) 285 (45.3) 99 (38.1) 240 (45.5)
Extent of disease, n (%]c
Pancolitis 111 (35.4) 184 (31.9) 20 (38.5) 204 (32.4) 88 (33.8) 170 (32.3)
Left-sided colitis/ 179 (57.0) 339 (58.8) 23 (44.2) 362 (57.6) 153 (58.8) 318 (60.3)
proctosigmoiditis
Proctitis 18 (5.7) 37 (6.4) 0 37 (5.9) 18 (6.9) 37 (7.0)
Baseline MMS 4-6, n (%) 131 (41.7) 242 (41.9) 21 (40.4) 263 (41.8) 110 (42.3) 222 (42.1)
Baseline MMS 7-9, n (%) 180 (57.3) 335 (58.1) 31(59.6) 366 (58.2) 150 (57.7) 305 (57.9)
Mean duration of UC, years (SD) 7.1(6.6) 7.3(7.2) 7.11(6.2) 7.3(7.1) 6.8 (6.4) 7.4 (7.4)
Baseline CS use, n (%) 94 (29.9) 176 (30.5) 13 (25.0) 189 (30.0) 76 (29.2) 158 (30.0)
Prior biologic or JAKi exposure, 83 (26.4) 162 (28.1) 0 162 (25.8) 83 (31.9) 162 (30.7)

n [%]

2The Placebo-controlled UC cohort comprised the Pivotal UC cohort plus all patients from the phase Il OASIS trial.
bThe Pivotal UC cohort comprised all patients from the phase Ill ELEVATE UC 52 and ELEVATE UC 12 trials.
cExtent of disease at baseline was recorded by investigators on the clinical report form.

CS, corticosteroid; JAKI, JAK inhibitor; MMS, modified Mayo score; n, number of patients with characteristic; N, number of patients in the group;

0D, once daily; SD, standard deviation; UC, ulcerative colitis.

related to the study treatment by the investigator.
One case of non-resolved Headache was experi-
enced as intermittent headaches.

Pyrexia

Overall, 24/629 patients receiving etrasimod
(3.8%; age range 18-72years; all 2mg OD
(N=57T)) experienced 25 Pyrexia TEAEs (IR,
8.21) and 10/314 patients receiving placebo
(3.2%; age range 22-67years) experienced 11
Pyrexia TEAEs (IR, 8.57) in the DPlacebo-
controlled UC cohort (Table 2). Pyrexia TEAEs
had similar IRs in patients receiving etrasimod
and placebo (Table 2); additionally, all were mild
or moderate in severity and non-serious. One
female patient, aged 18years, experienced a
Grade 1 (mild) Pyrexia event on day 20 of etrasi-
mod treatment, along with abdominal pain, mod-
erate constipation, vomiting and Pyrexia, which

was assessed by the investigator to be probably
related to treatment and led to treatment discon-
tinuation and trial withdrawal; early termination
visits were not completed, and the outcome of the
patient’s Pyrexia was unknown. No other patients
permanently discontinued treatment due to
Pyrexia TEAEs. Out of 36 Pyrexia TEAEs, 24/25
(96.0%) for etrasimod and 10/11 (90.9%) for pla-
cebo were deemed not to be related to the study
treatment by the site investigator. By treatment
group, 22/25 Pyrexia TEAEs (88.0%) in patients
receiving etrasimod and 9/11 (81.8%) in patients
receiving placebo occurred on or after day 22
(Figure 2). All Pyrexia TEAEs were mild to mod-
erate in severity with most lasting 1-10days
(etrasimod, 21/25 (84.0%); placebo, 10/11
(90.9%)), with a median duration of 3.5days
(range, 1-40; mean 5.9 days, SD 8.15) for patients
receiving etrasimod and 1.0days (range, 1-4;
mean 1.8days, SD 1.23) for patients receiving
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Table 2. Headache, Pyrexia, Nausea and Dizziness TEAEs by preferred term in the Placebo-controlled UC cohort and Pivotal UC

cohort.
Preferred Placebo-controlled UC cohort Pivotal UC cohort
term, n (%)
(IR; 95% CI Placebo OD Etrasimod2mg  Etrasimod 1mg  Etrasimod Placebo OD Etrasimod 2mg
per 100 PY) (N=314) 0D (N=577) 0D (N=52) (combined; N=629) (N=260) 0D (N=527)
Headache 10(3.2) [8.63;  38(6.6) [14.05; 0 38(6.0) [13.45; 9.17, 9(3.5)[8.68; 35 (6.6) [13.50;
3.28, 13.97] 9.58, 18.52] 17.73] 3.01, 14.36] 9.03, 17.98]
Pyrexia 10(3.2) [8.57; 24 (4.2) [8.56; 0 24(3.8)[8.21; 4.92, 9 (3.5)[8.62; 22 (4.2)[8.19;
3.26, 13.88] 5.14, 11.99] 11.49] 2.99, 14.25] 4.77,11.61]
Nausea 6(1.9)[5.13; 20 (3.5) [7.12; 1(1.9)[8.48;0.00, 21(3.3)[7.18;4.11, 4(1.5)[3.81; 19 (3.6) [7.06;
1.03, 9.24] 4.00, 10.25] 25.10] 10.25] 0.08, 7.55] 3.89, 10.24]
Dizziness 2(0.6) [1.69; 18 (3.1) [6.44; 1(1.9)[8.38;0.00, 19 (3.0)[6.52;3.59, 1 (0.4) [0.94; 18 (3.4) [6.73;
0.00, 4.03] 3.47,9.42] 24.82] 9.46] 0.00, 2.79] 3.62, 9.84]

For TEAEs with 0 patients with events, % and IR are also 0, and 95% Cls were not calculated, so not displayed.
Cl, confidence interval; IR, incidence rate; N, total number of patients in the safety analysis set; n, number of patients with each TEAE; PY, patient-
year; OD, once daily; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.
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Figure 1. (a) Onset and (b) duration of Headache TEAEs in the Placebo-controlled UC cohort.
n1, number of events per timepoint; N1, total number of events by treatment group; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.

placebo. Three cases of Pyrexia occurred at the
same or similar time as a UC flare. One Pyrexia
TEAE in a patient receiving placebo (reported as
intermittent and not related to study treatment)
was described as ongoing at trial end, having
begun on day 57 of ELEVATE UC 52 (Figure
2). The Pyrexia TEAE described above in one
patient receiving etrasimod who discontinued
without follow-up was ongoing at the time of
discontinuation.

Nausea

A total of 21/629 patients receiving etrasimod
(3.3%; age range 21-53years) experienced 24
Nausea TEAEs (IR, 7.18; etrasimod 2mg OD,
n/N=20/577; etrasimod 1mg OD, n/N=1/52)
and 6/314 patients receiving placebo (1.9%; age
range 23-51 years) experienced 6 Nausea TEAEs
(IR, 5.13) in the Placebo-controlled UC cohort,
respectively (Table 2). Nausea TEAEs had
slightly numerically higher IRs in patients
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Figure 2. (a) Onset and (b] duration of Pyrexia TEAEs in the Placebo-controlled UC cohort.
a'0Ongoing’ included patients whose TEAE outcomes were unknown.

n1, number of events per timepoint; N1, total number of AEs by treatment group; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.
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Figure 3. (a) Onset and (b) duration of Nausea TEAEs in the Placebo-controlled UC cohort.
by treatment group; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.

n1, number of events per timepoint; N1, total number of events

receiving etrasimod versus placebo (Table 2). All
Nausea TEAEs were non-serious and all but one
were mild or moderate in severity. One patient
experienced a severe Nausea TEAE, which
resolved by the trial end; no patients discontinued
due to Nausea TEAEs. Of the 30 Nausea TEAEs
in total, 17/24 (70.8%) among patients receiving
etrasimod and 5/6 (83.3%) among patients
receiving placebo were considered to be unrelated
to the study treatment by the site investigator. By

treatment group, 16/24 (66.7%) Nausea TEAEs
among patients receiving etrasimod and 3/6
(50.0%) among patients receiving placebo
occurred on or after day 22 (Figure 3). Most
Nausea TEAEs (etrasimod, 13/24 (54.2%); pla-
cebo, 4/6 (66.7%)) were 1-10days in duration;
the median duration was 5.0days (range, 1-98;
mean 17.7 days, SD 27.46) for patients receiving
etrasimod and 2.5 days (range 1-4; mean 2.5 days,
SD 1.29) for patients receiving placebo. However,
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Figure 4. (a) Onset and (b) duration of Dizziness TEAEs in the Placebo-controlled UC cohort.
n1, number of events per timepoint; N1, total number of events by treatment group; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.

three mild to moderate Nausea TEAEs among
patients treated with etrasimod (12.5%) were
ongoing at trial end. Two (8.3%), which began
on day 45 of ELEVATE UC 52 and day 76 of
ELEVATE UC 12, were classified as not recov-
ered/not resolved and one (4.2%), which began
on day 82 of ELEVATE UC 52, was classified as
ongoing (Figure 3). Among patients receiving
placebo, one (16.7%) Nausea TEAE which began
on day 114 of ELEVATE UC 52 was ongoing,
and one (16.7%) case which began on day 54 of
ELEVATE UC 52 was recovering/resolving.

Dizziness

In the Placebo-controlled UC cohort, 19/629
patients receiving etrasimod (3.0%; age range
23—-67 years) experienced 21 TEAEs of Dizziness
(IR, 6.52; etrasimod 2mg OD, n/N=18/577;
etrasimod 1mg OD, n/N=1/52) and 2/314
patients receiving placebo (0.6%; age range 29—
35years) experienced 2 TEAEs of Dizziness (IR,
1.69; Table 2). All Dizziness TEAEs were mild or
moderate in severity, non-serious and none led to
study treatment discontinuation. One 38-year-
old female patient receiving etrasimod 2mg OD
had a dose interruption following a mild Dizziness
TEAE on day 1, described as light-headedness
(event resolved the same day); treatment was
interrupted on day 2 and resumed on day 3. The
patient withdrew from the trial after day 4. Of the

total 23 Dizziness TEAEs, 8/21 (38.1%) in the
etrasimod group and 1/2 (50.0%) in the placebo
group were deemed not to be related to the study
treatment by the site investigator.

Of the 21 Dizziness TEAEs among patients
receiving etrasimod, 10/21 (47.6%; all receiving
etrasimod 2mg OD) occurred on days 1-7, 2/21
(9.5%) occurred on days 8-14, 1/21 (4.8%)
occurred on days 15-21 and 8/21 (38.1%)
occurred on or after day 22 (Figure 4).
Furthermore, 9/21 (42.9%) Dizziness TEAEs
were 1day in duration in patients receiving etrasi-
mod. Of the two Dizziness TEAEs among patients
receiving placebo, one (50%) occurred on day 48
and one (50%) occurred on day 106. The median
duration of Dizziness TEAEs was 2.0 days (range
1-132; mean 18.1, SD 34.39) for patients receiv-
ing etrasimod and one day (range 1-1; mean 1.0,
SD 0.00) for patients receiving placebo. However,
1/21 (4.8%) Dizziness TEAE among patients
receiving etrasimod that began on day 1 of
ELEVATE UC 52 (deemed not related to treat-
ment) was ongoing at the time of the patient’s last
trial visit at day 98 (Figure 4).

There were two Dizziness TEAEs in patients
receiving etrasimod 2mg OD (one each in
ELEVATE UC 52 and ELEVATE UC 12) that
occurred concurrently with Bradycardia TEAEs;
etrasimod was discontinued due to Bradycardia
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events in both patients (see Supplemental
Materials for corresponding patient narratives).

Change in heart rate over time in patients with
Dizziness on days 1-3

When assessing whether Dizziness TEAEs were
related to first-dose heart rate changes among the
nine patients receiving etrasimod 2mg OD who
experienced Dizziness TEAEs on days 1-3, day 1
changes from baseline in heart rate ranged from
—26 to 8bpm. This was similar to changes in
heart rate observed for the 10 patients receiving
etrasimod with a later onset of Dizziness (onset
day 3 to day 276, range: —27 to 5bpm). Looking
at the individual trial populations, among all
patients receiving etrasimod enrolled in the
ELEVATE UC 52 and ELEVATE UC 12 trials,
changes from baseline in heart rate on day 1
(measured hourly at 1-13 and 1-8 h post-dose in
ELEVATE UC 52 and ELEVATE UC 12,
respectively) ranged from —53 to 19 bpm (etrasi-
mod 2mg OD group in ELEVATE UC 52) and
=51 to 28bpm (etrasimod 2mg QD group in
ELEVATE UC 12), whereas among all patients
receiving etrasimod enrolled in OASIS, mean
changes from baseline in heart rate on day 1
(measured hourly at 1-8h post-dose) ranged
from =9.4 to —5.5 (etrasimod 2mg QD) and
—8.0 to —3.9 (etrasimod 1mg QD). In the
Placebo-controlled UC cohort, decreases in
heart rate (mean —8.4bpm from baseline on day
1) were similar in patients receiving etrasimod
2mg OD who experienced Dizziness on days 1-3
compared with those with later onset of Dizziness
(Dizziness on days 1-3, range: —26 to 8bpm;
Dizziness after day 3 to day 276, range: —27 to
5bpm). Among patients receiving etrasimod who
experienced Dizziness on days 1-3, there was no
apparent relationship between this TEAE and
change in heart rate, regardless of whether the
patient discontinued study treatment due to
Bradycardia (Figure 5).

Among patients who received etrasimod and
experienced Dizziness on day 1, there were no
reports of either hypertension or hypotension.
Furthermore, no events of clinical consequence
associated with Dizziness/Bradycardia, such as
syncope, loss of consciousness or fall were
reported. Concurrent TEAEs (including general
weakness, drowsiness, Headaches and Pyrexia) at
the time of Dizziness were reported in 7/9 (77.8%)
patients with onset of Dizziness on days 1-3.

Baseline demographics, clinical characteristics
and their relationship with TEAEs

Exploratory analysis of patients who experienced
Headache, Pyrexia, Nausea and Dizziness TEAEs
in the Pivotal UC cohort (ELEVATE UC 52 and
ELEVATE UC 12 only), stratified by baseline
demographics and clinical characteristics, is
shown in Supplemental Table 2. Among patients
receiving etrasimod 2 mg OD, those with baseline
pancolitis had numerically higher IRs of Dizziness
and Nausea than patients with baseline left-sided
colitis/proctosigmoiditis; however, the highest IR
was for Pyrexia among patients with baseline
proctitis, compared with those with baseline pan-
colitis and those with baseline left-sided colitis/
proctosigmoiditis. Furthermore, excluding
Headache TEAEs in patients receiving placebo,
patients with baseline MMS 7-9 had a numeri-
cally higher IR for the Headache and Dizziness
TEAEs versus those with baseline MMS 4-6,
regardless of treatment received.

Discussion

This post hoc analysis characterised and assessed
the frequency and extent of selected commonly
occurring TEAEs of Headache, Pyrexia, Nausea
and Dizziness in patients receiving etrasimod 2 or
1mg OD or placebo in the phase II and III trials
within the etrasimod UC clinical programme.
This analysis provides important context on the
onset and duration of TEAEs that are most likely
to be experienced by patients treated with etrasi-
mod. All TEAEs reported here were mild or
moderate in severity, non-serious and most were
not related to study treatment; =50% of TEAEs
occurred after day 22 across treatment groups,
with the exception of Dizziness in patients receiv-
ing etrasimod, among whom approximately 50%
of TEAEs occurred on days 1-7. Numerically,
Headache and Dizziness TEAEs were more fre-
quent, and Nausea TEAEs were slightly more fre-
quent, among patients receiving etrasimod versus
placebo. However, 95% CIs were overlapping for
the etrasimod and placebo groups for all four
TEAEs, with the exception of Dizziness in the
Pivotal UC cohort. Although each TEAE assessed
occurred in a slightly greater proportion of
patients receiving etrasimod 2 versus 1 mg OD,
the low number of patients who received etrasi-
mod 1 mg OD and events overall make meaning-
ful comparisons between these treatment groups
difficult. Despite experiencing TEAEs, most
patients continued taking their study treatment.
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Figure 5. Change in heart rate from baseline to week 2 in patients receiving etrasimod 2mg OD with Dizziness
TEAESs on days 1-3 (a) without Bradycardia and (b) following discontinuation due to Bradycardia in the Placebo-

controlled UC cohort.

aFor patient 1, post-dose timing of day 2 measurements was unknown. Day 2 measurements shown are the last

measurements available from that day.

bpm, beats per minute; TEAE, treatment-emergent adverse event; UC, ulcerative colitis.

Although duration varied, most TEAEs lasted
less than 2weeks. Most patients did not discon-
tinue study treatment due to these TEAEs, except
one patient receiving etrasimod 2mg QD with
Grade 1 Pyrexia accompanied by gastrointestinal

disorders and vomiting. Some cases were consid-
ered ongoing at the trial end; however, several of
these patients entered into the open-label exten-
sion trial, suggesting patient tolerance of these
TEAEs.
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In this analysis, patients in the Placebo-controlled
UC cohort who received any dose of etrasimod
demonstrated mostly similar IRs for Pyrexia when
compared with placebo. However, numerically,
IRs for Headache and Dizziness were higher, and
slightly higher for Nausea, in patients receiving
any dose of etrasimod versus placebo. It should
be noted that the presence of both Pyrexia and
Nausea may be affected by several factors, such as
the underlying UC disease process.l:17
Furthermore, many cases of Pyrexia during these
studies occurred with concomitant infection or
vaccine, and so were not attributed to study treat-
ment. The observation that Headache TEAEs
were numerically more frequent among those
receiving etrasimod than placebo was consistent
with previous randomised controlled trials of
other advanced UC therapies in patients with UC
(vedolizumab: 12.9% vs placebo: 10.2%).18 This
was not unexpected since many drugs with differ-
ent mechanisms of action are known to induce
headaches.!® Similarly, dizziness has also been
frequently reported among patients receiving
advanced therapies such as infliximab, with
approximately 10% of infusions associated with
mild reactions including Dizziness.?? It is also
noteworthy that the ELEVATE UC 52 and
ELEVATE UC 12 trials took place during the
COVID-19 pandemic, which may have impacted
the frequency and occurrence of any of the
described TEAEs.

Headache, pyrexia, bradycardia and dizziness are
adverse drug reactions which have been reported
with first-generation S1P receptor modulators
(ponesimod 20mg OD: headache 11.5%, pyrexia
2%, bradycardia 0.7%, dizziness 5%; fingolimod
0.5mg OD: headache 12.4%, bradycardia 0.3%;
ozanimod 0.92mg OD: headache 11.5%, brad-
ycardia 0.8%).21-2¢ However, the increased
selectivity of novel treatments in this drug class
has demonstrated promising results in limiting
the range of TEAEs that were initially experi-
enced with first-generation drugs.!%25> For
example, while patients who experience brady-
cardia may have accompanying symptoms such
as syncope and dizziness,2% here, only 2 of the
19 patients who reported Dizziness discontin-
ued their treatment due to Bradycardia.
Furthermore, Dizziness event onset occurred at
various times after patients received their first
dose, and no relationship was found between
Dizziness and first-dose heart rate change. This
suggests that most Dizziness TEAEs reported in

the OASIS and ELEVATE trials were not related
to Bradycardia. Of the remaining Dizziness
TEAESs, most were treatment related, as assessed
by the investigator; however, none were serious or
led to study treatment discontinuation and most
experienced by those receiving etrasimod (42.9%)
resolved within 1day. Additionally, patients who
presented with Dizziness on days 1-3 had similar
changes in heart rate when compared with those
who experienced Dizziness from day 3 to trial
end. Finally, changes in heart rate among patients
with Dizziness were generally similar to the over-
all study population in ELEVATE UC 52 and
ELEVATE UC 12 and consistent with the known
effects of S1P receptor modulators.2’-2° These
results contribute to evidence from the etrasimod
UC clinical programme which supports the use of
etrasimod 2mg OD from day 1 in patients with
UC, and provides evidence that etrasimod treat-
ment can be initiated without the need for dose
titration.

There are some limitations that should be noted
in this analysis, including its post hoc nature,
which introduces the risk of bias through selective
reporting. Moreover, the low number of patients
who received etrasimod 1mg OD and the low
number of events in some patient subgroups
make it difficult to draw any conclusion on the
dose effect. Statistical comparison was not per-
formed for this analysis as the low event numbers
did not allow for detecting meaningful differ-
ences. Comparative analysis with statistical sig-
nificance levels may add weight to these findings.
The select TEAEs reported here may have differ-
ent aetiologies and potential correlation with
etrasimod treatment should be interpreted with
caution, given that assessment of TEAEs was pri-
marily clinician dependent and also dependent on
reporting by patients; TEAEs may therefore have
been subject to recall bias by patients. In addi-
tion, symptoms such as nausea, vomiting and
pyrexia may be symptoms of inflammatory bowel
disease, including UC,3° rather than related to
treatment, while symptoms such as headache and
dizziness are associated with S1P receptor modu-
lators in general.27-2° Ongoing or resolving TEAEs
were classified as such at the next visit, whereas
TEAEs that resolved but then reappeared at a
later visit were counted separately. Finally,
patients included in the analysis met the
ELEVATE clinical programme inclusion criteria
and may not represent the overall UC
population.
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In conclusion, the findings from this post hoc Interpretation of data; Writing — review &
analysis suggest that, despite occurring com- editing.
monly in the ELEVATE UC trials, TEAEs of .. . .

. . Krisztina Lazin: Conceptualisation; Formal
Headache, Pyrexia, Nausea and Dizziness were ) . L.
. . . . analysis; Data analysis; Investigation;
mild or moderate in severity, and resulted in only . . :
. . . Interpretation of data; Writing — review &
a small number of discontinuations. Moreover, editin
TEAEs of Dizziness were generally not indicative g
of potentially more serious TEAEs such as Michael Keating: Conceptualisation; Data

Bradycardia. The results of this analysis expand
on the current understanding of the safety and
tolerability of etrasimod, as well as further charac-
terising select TEAEs frequently reported in the
etrasimod UC programme. These findings will
aid in informing clinician and patient treatment
decisions for patients with UC.
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