Journal of Crohn's and Colitis, 2021, 950-959
doi:10.1093/ecco-jcc/jjab016

Advance Access publication January 21, 2021
Original Article

Original Article

Long-term Safety and Efficacy of Etrasimod for
Ulcerative Colitis: Results from the Open-label
Extension of the OASIS Study

Séverine Vermeire,? Michael Chiorean,’ Julian Panés,*

Laurent Peyrin-Biroulet, Jinkun Zhang,® Bruce E. Sands, Krisztina Lazin,?
Preston Klassen,® Snehal U. Naik,® Christopher H. Cabell,®

William J. Sandborn"

2Department of Gastroenterology & Hepatology, University Hospitals Leuven, Leuven, Belgium ®Division of
Gastroenterology, Virginia Mason Medical Center, Seattle, WA, USA Department of Gastroenterology, Hospital
Clinic de Barcelona, IDIBAPS, CIBERehd, Barcelona, Spain “Department of Gastroenterology, Nancy University
Hospital, Nancy, France, and INSERM U1256 NGERE, Lorraine University, Nancy, France ¢Arena Pharmaceuticals,
San Diego, CA, USA 'Dr Henry D. Janowitz Division of Gastroenterology, Icahn School of Medicine at Mount Sinai,
New York, NY, USA 9Arena Pharmaceuticals, Zug, Switzerland "Division of Gastroenterology, University of California
San Diego, La Jolla, CA, USA

Corresponding author: Séverine Vermeire, MD, PhD, University Hospitals Leuven, Department of Gastroenterology &
Hepatology, Herestraat 49, B-3000 Leuven, Leuven, Belgium. Tel.: +3216344225; fax: +3216344419; email: Severine.Vermeire@
uzleuven.be

Abstract

Background and Aims: Etrasimodisanoral, selective, sphingosine 1-phosphate receptor modulator.
In a phase 2, randomised, double-blind, placebo-controlled trial in adults with moderately-to-
severely active ulcerative colitis [OASIS], etrasimod 2 mg provided significant benefit versus
placebo and was generally well tolerated. This open-label extension [OLE] evaluated safety and
efficacy of etrasimod for up to 52 weeks.

Methods: In OASIS, 156 patients received etrasimod 1 mg, etrasimod 2 mg, or placebo, once daily
for 12 weeks. After completing OASIS, patients could enrol in the OLE and receive etrasimod 2 mg
for an additional 34-40 weeks.

Results: In all, 118 patients enrolled in the OLE; 112 patients received etrasimod 2 mg at any point and
were evaluated for safety and efficacy. A total of 92 [82%] patients who received etrasimod 2 mg in
the OLE completed the study. Treatment-emergent adverse events occurred in 60% [67/112] of patients
receiving etrasimod 2 mg at any time, most commonly worsening ulcerative colitis and anaemia; 94%
of adverse events were mild/moderate. At end of treatment, 64% of patients met the criteria for clinical
response, 33% for clinical remission, and 43% for endoscopic improvement. Week 12 clinical response,
clinical remission, or endoscopic improvement was maintained to end of treatment in 85%, 60%, or
69% of patients, respectively. Steroid-free clinical remission occurred in 22% of overall patients.
Conclusions: In this long-term extension study, etrasimod 2 mg demonstrated a favourable safety
profile. Most patients with clinical response, clinical remission, or endoscopic improvement at
Week 12 maintained that status to end of treatment.
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1. Introduction

Ulcerative colitis [UC] is a chronic, disabling, immune-mediated
disorder of the large intestine."* Goals of UC treatment include
achieving long-term, sustained, and durable steroid-free clinical and
endoscopic remission, and preventing the need for colectomy.'
Anti—tumour necrosis factor alpha [TNFa] agents [eg, infliximab,
adalimumab, golimumab], as well as vedolizumab, tofacitinib, and
ustekinumab, are used for treatment of moderately-to-severely active
UC.>* However, current treatment options have relatively low remis-
sion rates and/or loss of response over time and may be associated
with side effects.”* In addition, despite the advent of novel treat-
ments, 10-15% of patients still require a colectomy.’*~'2 Thus, a sig-
nificant unmet need remains for novel therapies to treat this disorder.
Sphingosine 1-phosphate [S1P] receptor modulation has been
investigated as a potential treatment pathway for a number of
immune-mediated conditions and has been widely used in multiple
sclerosis over the past decade. The interaction of S1P with S1P recep-
tors 1 [S1P] through 5 [S1P ] modulates a wide range of biological
functions, including lymphocyte trafficking and endothelial barrier
integrity.'>'* The S1P receptor modulators fingolimod, siponimod,
and ozanimod have been approved by regulators for treatment of

1520 and ozanimod has also been studied for treat-

multiple sclerosis,
ment of moderate-to-severe UC for up to 32 weeks.?!

Etrasimod is an oral, selective S1P , S1P,, and S1P, receptor
modulator in development for treatment of immune- and
inflammatory-mediated diseases.?? Etrasimod 2 mg provided signifi-
cant benefit compared with placebo and was generally well toler-
ated in the OASIS study [NCT02447302], a 12-week phase 2 trial in
adult patients with moderately-to-severely active UC and previous
inadequate response, loss of response, or intolerance to conventional
or biologic therapy.?® In addition to its safety and efficacy in UC,
etrasimod has been shown to rapidly decrease mean lymphocyte

24,25

counts in healthy volunteers** and in patients with UC?; after drug

discontinuation, lymphocyte levels recovered to within 5% of base-
line in 7 days.***
This open-label extension [OLE] study [NCT02536404] evalu-

ated, for up to an additional 34 to 40 weeks [46 to 52 weeks total],

Completers

4-Week 12-Week Double-Blind
Screening Induction
Patients
randomised Etrasimod 1 mg
1:1:1
Placebo
| [T T T TrTrrrrrT |
-4 01 2 4 8 12
Visit: Exit/ Follow
Weeks end

of study

the safety and efficacy of once-daily etrasimod 2 mg in achieving
and maintaining clinical response and/or remission in patients who
completed OASIS.

2. Materials and Methods

The OLE study was conducted in accordance with the International
Conference on Harmonisation Guideline for Good Clinical Practice
and was approved by the institutional review board at each centre.
All patients provided written informed consent. No study data will
be made available to others.

2.1. Study design and treatment

OASIS was a randomised, double-blind [DB], placebo-controlled,
parallel-group, multicentre study in 156 patients. Details of the
OASIS study design have been previously reported, including
description of the modified Mayo Clinic score [mMCS; range,
0-9; composed of endoscopic, rectal bleeding, and stool fre-
quency subscores, each with range 0-3] and the full inclusion and
exclusion criteria.?® Briefly, patients enrolled in the DB study were
18-80 years old with UC and had an mMCS of 4-9, a centrally
read endoscopic subscore of >2, and a rectal bleeding subscore
of > 1. During the OASIS study, patients received DB treatment
with once daily etrasimod 1 mg, etrasimod 2 mg, or placebo for
12 weeks.

Patients who completed the DB study were eligible to enrol in
the OLE and receive open-label, once daily etrasimod 2 mg, irre-
spective of their treatment assignment or response in the DB study,
for up to an additional 34 to 40 weeks [46 to 52 weeks total across
the DB and OLE phases; Figure 1]. Patients were enrolled under ei-
ther early or late protocol amendments [see Supplementary Table 1,
available as Supplementary data at ECCO-JCC online, for details].
Under the early protocol amendment, a small subgroup of patients
received placebo instead of open-label etrasimod or received placebo
followed by open-label etrasimod 2 mg.

The end of treatment [EOT] time point occurred at Week 46
[or at Week 52 for patients enrolled under the early protocol

Open-Label Extension
up to Week 52?2

b

Etrasimod 2 mg

‘ ‘ | | | [
12]13 14 16 24 32 40 52 54

Exit/ Follow
end up
of study?

Visit:
Weeks

?For patients enrolled under the later protocol, treatment ended at Week 46.
bA small number of patients (n = 6) received placebo during the open-label extension (not illustrated).

Figure 1. Study design.
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amendment], or earlier for patients who terminated before
the scheduled end of therapy. At EOT, patients were assessed
for efficacy using the Mayo Clinic Score [MCS] and flexible
proctosigmoidoscopy that was centrally read. Compliance was
assessed based on investigator records of study medication dis-
pensed and used by each patient.

Corticosteroids, which had been permitted at stable dosage in
the DB study, were allowed to be tapered as tolerated during the
OLE study.

2.2. Outcome measures

The primary objective of the study was the long-term safety
and tolerability of etrasimod. Safety was assessed by treatment-
emergent adverse events [TEAEs|] and treatment-emergent
serious adverse events [AEs] up to 30 days following discon-
tinuation of study drug. TEAEs were defined as any AE that oc-
curred after the first dose in the OLE, including any AEs that
started in the DB study and were ongoing, worsened, or ended
during the OLE. Post hoc analyses were performed to summarise
TEAEs excluding worsening UC and the TEAEs occurring in the
subgroup of patients who did not have worsening UC during the
OLE. Lymphocyte counts were measured during the DB and OLE
studies at least every 4 weeks [except at Week 40] up to Week 44
and at EOT. Change from DB baseline in lymphocyte count was
evaluated in the evaluable cohort using ‘as observed’ analyses, as
described below.

Key efficacy endpoints included the proportion of patients with
clinical response, clinical remission, or endoscopic improvement at
EOT, or sustained from Week 12 to EOT. Endpoint definitions were:
clinical remission as Mayo Clinic endoscopic score < 1 [with absence
of friability], rectal bleeding score < 1, and stool frequency score < 1
with > 1-point decrease from DB baseline at EOT; clinical response
as clinical remission or decrease relative to DB baseline in the mMCS
of 22 points and > 30% decrease, with either a decrease from DB
baseline in rectal bleeding of > 1 or rectal bleeding score of < 1 at EOT;
and endoscopic improvement as Mayo Clinic endoscopic subscore < 1
at EOT. For a particular outcome, sustained response was defined as
meeting the criteria of response at both Week 12 and EOT. Steroid-
free clinical remission was defined as clinical remission at EOT among
patients who either did not use oral corticosteroids at any point in
the OLE or were corticosteroid-free for at least 12 weeks before EOT.

2.3. Study populations and statistical analyses
The patient populations for analysis are shown in Figure 2. The safety
population included all patients enrolled in the OLE. The intention-
to-treat [ITT] population was used for the key efficacy analyses and
included all patients who received etrasimod 2 mg during the OLE.
Due to early and late protocol amendments [see Supplementary
Table 1], some patients were eligible to receive placebo in the OLE
before switching to etrasimod 2 mg. The evaluable cohort included
those patients whose only treatment assignment during the OLE was
to etrasimod 2 mg; patients who switched treatments during the
OLE period for any reason were excluded from the evaluable cohort.
The completer evaluable cohort included patients who completed
the OLE and whose only treatment assignment during the OLE
period was to etrasimod 2 mg. The etrasimod 2 mg treat-through
group comprised patients who received etrasimod 2 mg during both
the DB period and the OLE.

All statistical analyses were descriptive. No formal comparisons
were performed between DB treatment groups. Descriptive statistics

of the key efficacy endpoints included the proportion [%] and its
90% exact confidence interval of patients who met the criteria for
each key endpoint by treatment group in the DB study. Efficacy
for the key endpoints was evaluated according to the ITT prin-
ciple. Non-responder imputation [NRI] analysis was used for all
proportion-based endpoints. Data missing for any reason, including
study discontinuation, were imputed as non-response. Evaluation
of outcomes not based on proportions used ‘as observed’ analyses
of the full evaluable cohort and/or completer evaluable cohort. In
the ‘as observed’ analyses, no missing data were imputed or carried
forward from earlier time points; therefore, the number of patients
varied for each endpoint. To account for the treatment complexity
due to the various protocol amendments, ‘as observed’ analyses were
also conducted for proportion-based outcomes and are reported in
the Supplementary Materials, available as Supplementary data at
ECCO-JCC online.

3. Results

3.1. Patient disposition and characteristics

The OLE study was conducted from 25 January 2016 to 1 November
2018, at 51 study sites in 16 countries. A total of 118 patients [safety
population; 84% of the 141 patients who completed the DB induc-
tion study] entered the OLE. A total of 43 patients were enrolled
under the early protocol amendment and could receive treatment
for up to 52 weeks, and 75 patients were enrolled under later amend-
ments and could receive treatment for up to 46 weeks.

Of the 118 patients who entered the OLE, 112 patients received
etrasimod 2 mg at any point and formed the ITT population; six
patients received placebo [Figure 2].

Among the 112 patients in the ITT population, 105 patients [the
evaluable cohort] received etrasimod 2 mg throughout the OLE,
and seven patients received placebo initially, followed by etrasimod
2 mg. The completer evaluable cohort included 86 patients and com-
prised patients who completed the OLE and whose only treatment
assignment during the OLE was to etrasimod 2 mg. A total of 32
patients in the ITT population received etrasimod 2 mg during
both the DB study and the OLE and formed the etrasimod 2 mg
treat-through group.

Of patients in the ITT population, 82% [92/112] completed the
study; 75% [24/32] of patients in the etrasimod 2 mg treat-through
group completed the study.

The median [range] study drug exposure of the ITT popula-
tion during the OLE was 34 [0.7-44] weeks in addition to the
12 weeks of treatment during the DB study. Of the 112 patients
in the ITT population, 22 [19.6%] were treated for at least 52
weeks. Mean treatment compliance of patients in the ITT popu-
lation was 98%. In the ITT population, mean (standard deviation
[SD]) age was 44 [13] years, 39% were female, and 95% were
White [Table 1].

3.2. Safety

The occurrence of TEAEs in the safety population is summarised
in Table 2 with additional detail provided in Supplementary Table
2, available as Supplementary data at ECCO-JCC online. Of pa-
tients treated with any etrasimod 2 mg in the OLE, 60% [67/112]
experienced > 1 TEAE [Table 2]. When patients with worsening UC
[ =21] were excluded from the analysis, 51% [46/91] of patients
treated with any etrasimod 2 mg in the OLE experienced > 1 TEAE
[Supplementary Table 3, available as Supplementary data at ECCO-
JCC online]. Among patients receiving any etrasimod 2 mg in the
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Figure 2. Patient disposition. DB, double-blind; ITT, intention-to-treat; OLE, open-label extension.

OLE, most TEAEs (238/252 [94.4%]) were of mild or moderate se-
verity. The most commonly reported TEAEs in patients receiving any
etrasimod 2 mg in the OLE, occurring in > 10% of patients, were
worsening UC (21/112 [19%] patients) and anaemia (12/112 [11%]
patients]).

Fourteen serious TEAEs were reported in seven patients
treated with any etrasimod 2 mg in the OLE [Table 2], of which
only one was considered treatment-related as determined by the
investigator [worsening UC]. Excluding patients with worsening
UC, three patients reported a total of three serious TEAEs

[Supplementary Table 3]. There were no treatment-related serious
infections, and no patient had an infection of severity grade > 3.
There were two cases of herpes zoster, neither leading to study
discontinuation: one was considered unrelated to treatment in a
patient receiving etrasimod 2 mg in the OLE, and one was con-
sidered treatment-related in a patient receiving placebo in the
OLE. No patient died during the study. Ten of 112 [9%] patients
in the etrasimod 2 mg safety population discontinued study drug
due to a TEAE [eight patients with worsening UC and one patient
each with atrial fibrillation and headache].
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Table 1. Baseline characteristics [safety population].

Treatment in OLE: Etrasimod 2 mg Placebo

Treatment in DB study: Placebo Etrasimod 1 mg Etrasimod 2 mg Overall Total
[n=42] [n=38] [n=32] [n=112] [n=6]

Age, mean [SD], y 46.2 [15.1] 44.6 [12.2] 39.2 [11.0] 43.7 [13.3] 50.2 [13.9]

Female, 7 [%] 15 [35.7] 16 [42.1] 13 [40.6] 44 [39.3] 3[50.0]

Race, n [%]?

White 39 (92.9] 35(92.1] 32 [100] 106 [94.6] 6[100]
Weight, mean [SD], kg 75.9 [15.9] 73.1[12.6] 70.9 [17.3] 73.5[15.3] 84.7 [22.2]
BMI, mean [SD], kg/m? 25.8 [4.8] 24.8 [3.5] 24.0 [5.2] 24.9 [4.5] 28.6 [6.3]
Baseline total MCS, mean [SD] 6.6 [2.6] 5.8[3.1] 4.9 [3.4] 5.8[3.1] 5.8[1.9]
Baseline mMCS, mean [SD] 5.0[2.1] 4.3 [2.5] 3.6 [2.5] 4.4 [2.4] 4.7 [1.4]
Duration of UC, median, y® 5.8 4.7 4.4 4.9 6.7
Disease extent, 7 [%]>*

Proctosigmoiditis 27 [64.3] 27 [71.1] 21 [65.6] 75 [67.0] 1[16.7]

Pancolitis 20 [47.6] 11 [28.9] 6[18.8] 37 [33.0] 3[50.0]
Baseline faecal calprotectin, mean [SD], ng/g 2276 [3055] 2267 [4448] 988 [1592] 1896 [3293] 1475 [938]
Baseline C-reactive protein, mean [SD], nmol/L 10.0 [18.6] 9.1[13.1] 8.6 [13.6] 9.3 [15.4] 3.4 [3.4]
Previous and concomitant treatments for UC

Current oral corticosteroids at DB baseline, 7 [ %] 14 [33.3] 11 [28.9]¢ 13 [40.6] 38 [33.9]¢ 3[50.0]

Previous anti-TNFa agents, 7 [ %] 15 [35.7] 8 [21.1] 9128.1] 32 [28.6] 4166.7]

Previous immunosuppressants, 72 [ %" 24 [57.1] 12 [31.6] 16 [50.0] 52 [46.4] 4166.7]

Previous anti-integrin agents, 77 [%]" 9 [21.4] 3[7.9] 3[9.4] 15 [13.4] 2 [33.3]

Previous or current oral 5-aminosalicylates at DB 41 [97.6] 371[97.4] 29 [90.6] 107 [95.5] 5183.3]

baseline, 7 [%]®

Unless noted, demographic and baseline characteristics are presented as at DB Week 12 [OLE Day -1]. The overall group includes patients who received any

treatment [placebo, etrasimod 1 mg, or etrasimod 2 mg] during the DB period.

BMI, body mass index; DB, double-blind; MCS, Mayo Clinic score; mMCS, modified Mayo Clinic score; OLE, open-label extension; SD, standard deviation;

TNFa, tumour necrosis factor alpha; UC, ulcerative colitis; y, year.
*Patients with multiple races were counted once in each race category.
"Collected at DB baseline.

“For history of proctosigmoiditis and pancolitis, the responses are not mutually exclusive. Some patients reported a history of both proctosigmoiditis and

pancolitis: for patients receiving etrasimod 2 mg in the OLE [by DB treatment group], placebo, 7 = 8; etrasimod 1 mg, 7 = 7; etrasimod 2 mg, n = 3; for total

patients receiving placebo in the OLE, 7 = 0.

4One patient in the group who received etrasimod 1 mg during the DB study received oral corticosteroid treatment for a condition other than UC and is not

included in the number of patients with current oral corticosteroid treatment for UC.

The impact on heart rate and atrioventricular [AV] conduction
was minimal. Among patients who first received etrasimod 2 mg in
the OLE after receiving placebo in the DB study, change from the
OLE baseline heart rate was greatest at 3 h after the initial dose,
when a mean [SD] reduction of 8.8 [10.0] beats/min was recorded.
One patient experienced an AE of heart rate lowering [grade 1
severity], with a nadir of 48 beats/min, which did not lead to change
in dose or study discontinuation. Among patients who received
etrasimod 1 mg in the DB study and an increased etrasimod dose of
2 mg in the OLE, the largest mean change from baseline heart rate
on Day 1 was -3.6 beats/min, occurring at 2 hours post-dose. No
patient discontinued due to low heart rate.

Three patients who received etrasimod 2 mg experienced
first-degree AV block, two of whom received placebo in the DB study
and one of whom received etrasimod 2 mg in the DB study. In two
cases, the AV block was considered clinically insignificant and was
not reported as an AE; in one case it was reported as a mild AE
[grade 1 severity]. No patient discontinued due to AV block. One
patient who experienced AV block [not considered clinically sig-
nificant or reported as an AE by the investigator]| also experienced
an event of atrial fibrillation [grade 3 severity] leading to study
discontinuation that was considered not related to study drug.
Additional details are included in Supplementary Table 4, available
as Supplementary data at ECCO-JCC online.

Mean lymphocyte reduction from the beginning of the DB
study to EOT was 0.81 GI/L [43% relative reduction] in the overall
evaluable cohort. In the evaluable etrasimod 2 mg treat-through
group, mean lymphocyte reduction from the beginning of the DB
study was 0.74 GI/L [43% relative reduction] at Week 12 and
0.67 GI/L [38% relative reduction] at EOT [Figure 3]. Significant
reductions in mean lymphocyte count occurred within 1 or 2
weeks of initiating etrasimod 2 mg in the OLE and plateaued to
EOT in the evaluable cohort groups that had received placebo or
etrasimod 1 mg, respectively, in the DB period. One of 92 [1.1%]
patients in the evaluable cohort developed lymphocyte count below
0.5 GI/L during the OLE. No patients discontinued due to low
lymphocyte count.

3.3. Efficacy

At EOT 64% [72/112] of patients had a clinical response, 33%
[37/112] were in clinical remission, and 43% [48/112] had endo-
scopic improvement [Table 3]. Clinical response and clinical re-
mission rates were numerically lower in patients with previous
exposure to biologics [anti-integrin or anti-TNFo agents]
[Supplementary Figure 1, available as Supplementary data at
ECCO-JCC online]. Results of the ‘as observed’ analyses are
provided in Supplementary Table 5, available as Supplementary
data at ECCO-JCC online.
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Table 2. Summary of treatment-emergent adverse events [safety population].?
Treatment in OLE: Etrasimod 2 mg Placebo
Treatment in DB study: Placebo Etrasimod 1 mg Etrasimod 2 mg Overall Total
[n=42] [n=38] [n=32] [n=112] [n=6]
Patients with > 1 TEAE, 7 [%] 25 [59.5] 25 [65.8] 17 [53.1] 67 [59.8] 5183.3]
Number of TEAEs 111 85 56 252 22
Number of TEAEs, excluding TEAE of 105 77 47 229 21
worsening UC¢
Patients with TEAEs leading to death, 0 0 0 0 0
Patients with TEAEs leading to study 419.5] 2[5.3] 4[12.5] 10 [8.9] 1[16.7]
discontinuation, 7 [ %]

Ulcerative colitis—worsening® 2 [4.8] 2 [5.3] 4[12.5] 8[7.1] 1[16.7]

Atrial fibrillation 11[2.4] 0 0 11[0.9] 0

Headache 1[2.4] 0 0 110.9] 0

Patients with serious TEAEs, 7 [%] [no. 419.5][11] 0 319.4] 7 16.3] [14] 0
of events]!

Gastrointestinal disorders 2 [4.8] [5] 0 1[3.1] 3[2.7][6] 0
Ulcerative colitis—worsening® 2 [4.8] 0 1[3.1] 3[2.7] 0
Pancreatitis 1[2.4] 0 0 1[0.9] 0
Large intestine perforation 1([2.4] 0 0 1[0.9] 0

Blood and lymphatic system disorders 0 0 2 [6.3] 2 [1.8] 0
Iron-deficiency anaemia 0 0 2 [6.3] 2 [1.8] 0

Infections and infestations 11[2.4] 2] 0 0 11[0.9] 2] 0
Gastroenteritis 1[2.4] [2] 0 0 11[0.9] [2] 0

Renal and urinary disorders 11[2.4] 0 0 1[0.9] 0
Cystitis, haemorrhagic 11[2.4] 0 0 11[0.9] 0

Nervous system disorders 2 [4.8] 0 0 2 [1.8] 0
Fine motor skill dysfunction 1[2.4] 0 0 11[0.9] 0
Transient ischaemic attack 11[2.4] 0 0 11[0.9] 0

Cardiac disorders 11[2.4] 0 0 1[0.9] 0
Atrial fibrillation 1[2.4] 0 0 11[0.9] 0

Severity [all TEAEs], 7 [%] [no. of events]®f
Grade 1—mild 18 [42.9] [44] 17 [44.7] [46] 10 [31.3] [19] 45 [40.2] [109] 4 [66.7] [9]

Grade 2—moderate

Grade 3—severe

Grade 4—life-threatening

Grade 5—death related to TEAE

[
20 [47.6] [59]
5[11.9][8]
0
0

Severity [treatment-related TEAEs], 7 [%] [no. of events]*s

Grade 1—mild

Grade 2—moderate

Grade 3—severe

Grade 4—life-threatening

Grade 5—death related to TEAE

6 [14.3] [9]
8 [19.0] [12]
0
0
0

TEAE relation to study drug, 7 [%] [no. of events]®'s

Not related
Related
Treatment-related TEAEs of special
interest, 7 [ %]
Atrioventricular block first degree
[grade 1 severity]

24 [57.1] [90]
9 [21.4] [21]

1[2.4]

23 [60.5] [38]
1[2.6]

25[65.8] [81]
3[7.9] [4]

12 [37.5] [32]
S[15.6]

0

0

1[3.1] [2]
216.3]
1[3.1]

17 [53.1] [51]
412.51[5]

55 [49.1] [129]
11[9.8] [14]

0

0

10 [8.9] [14]
11 [9.8] [15]
1[0.9]

0

0

66 [58.9] [222]
16 [14.3] [30]

110.9]

5[83.3][13]

[16.7]

OO O = O

5183.3] [21]
1[16.7]

The overall group includes patients who received any treatment [placebo, etrasimod 1 mg, or etrasimod 2 mg] during the DB period.

AE, adverse event; DB, double-blind; OLE, open-label extension; TEAE, treatment-emergent AE; UC, ulcerative colitis.

“TEAEs were defined as any AE that occurred after the first dose of study medication in the OLE, including any AEs that started in the DB study and were

ongoing, worsened, or ended in the OLE. Events were coded using the Medical Dictionary for Regulatory Activities, version 20.1.

POf the six patients who received placebo in the OLE, in the DB study two received placebo, one received etrasimod 1 mg, and three received etrasimod 2 mg.

“Includes “colitis ulcerative’ and ‘colitis’.

dAt each level of patient summarisation, a patient was counted once if the patient reported one or more events. Unless otherwise indicated, the number of

events = the number of patients.

“Includes “colitis ulcerative’, ‘colitis’, and ‘proctitis ulcerative’.

fSeverity of TEAEs was assessed by investigator and graded according to the US National Cancer Institute Common Terminology Criteria for Adverse Events

[Version 4.03] definitions. At each level of patient summarisation, a patient was counted once for the most severe event.

tRelatedness was determined by investigator judgement.
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0.5

0.0

Mean (SE) change
from baseline, 10°/L

Etrasimod 1 mg

—m—FEtrasimod 2 mg

All patients received Etrasimod 2 mg
during the OLE

-0.67 (Etrasimod 2 mg)
—0.76 (Placebo)
—-0.99 (Etrasimod 1 mg)

0 12 24

Week
Week 01 2 4 8 12 13 14 16 20 24
PBO (n) 3938 39 39 36 34 26 2922 14 22
1 mg (n) 3534 34 33 33 29 24 3120 12 23
2mg (n) 3129 29 30 30 29 21 2522 7 23

36 EOT
32 36 44 EOT
2311 9 26
20 11 10 23
20 s 4 18

Figure 3. Change from DB baseline in lymphocyte count by treatment in the DB study [evaluable cohort]. All patients received etrasimod 2 mg during the OLE.
During the DB study, 1 mg and 2 mg groups were treated with etrasimod 1 mg and 2 mg, respectively. The evaluable cohort included patients who received
any etrasimod 2 mg during the OLE and had the same treatment assignment throughout the OLE. In this ‘as observed’ analysis, only patients with non-missing
assessments were included, and no missing data were imputed. DB, double-blind; EOT, end of treatment; OLE, open-label extension; PBO, placebo; SE, standard

error.

Among patients with clinical response, clinical remission, or
endoscopic improvement at Week 12 of the DB study, treatment
effects were maintained at EOT in the majority of patients [Figure
4]. Of patients with each respective response at Week 12, 85%
[39/46] maintained clinical response to EOT, 60% [15/25] experi-
enced sustained clinical remission, and 69% [20/29] maintained
endoscopic improvement. Among patients with clinical response at
Week 12, 54% [25/46] were in clinical remission at EOT. Results of
the ‘as observed’ analyses are provided in Supplementary Figure 2,
available as Supplementary data at ECCO-JCC online.

Treatment with etrasimod 2 mg in the OLE resulted in mean
[SD] improvement in mMCS from DB baseline of 2.1 [2.2] points at
Week 12 which continued to EOT, with mean [SD] improvement in
mMCS from DB baseline at EOT of 3.4 [2.3] points for the evaluable
cohort ‘as observed’ analysis overall group [Supplementary Table 6,
available as Supplementary data at ECCO-JCC online]. At EOT, the
evaluable groups that had received placebo or etrasimod 1 mg in
the DB study had reached comparable mean [SD] improvements in
mMCS to the etrasimod 2 mg group (3.4 [2.4], 3.4 [2.1], and 3.4
[2.6] points, respectively).

A majority of patients [65%; 73/112] were not using oral cor-
ticosteroids at the start of the OLE. At EOT, 67% [75/112] of pa-
tients either had not used oral corticosteroids at any time during the
OLE [n = 73] or had been steroid-free for at least 12 weeks [7 = 2].
Of these patients, 33% [25/75] had steroid-free clinical remission at
EOT [Table 4]. Overall, 22% [25/112] of patients in the study had
steroid-free clinical remission at EOT. Results of the evaluable co-
hort ‘as observed’ analyses are provided in Supplementary Table 7,
available as Supplementary data at ECCO-JCC online.

4. Discussion

In this long-term, OLE study of once daily etrasimod 2 mg for
treatment for up to a total of 52 weeks of adults with moderately-
to-severely active UC, etrasimod was well tolerated. Most [94%]
TEAEs experienced by patients who received any etrasimod 2 mg

during the study were mild to moderate in severity, and the most
common TEAE was worsening UC. One patient who received
etrasimod 2 mg in the OLE after receiving placebo in the DB study
experienced a TEAE of heart rate lowering, but this did not lead to
study discontinuation. The overall results of the OASIS study and the
OLE indicate there is no need for dose titration at the beginning of
treatment. There were no treatment-related serious infections, and
no new safety signals were observed.

Of note, although the DB study allowed the enrolment of patients
up to 80 years of age,?® only a small number of patients [ = 5] in
the etrasimod 2 mg ITT population were older than 65 years of age.
Additional studies will be needed to evaluate long-term etrasimod
treatment in patient populations that more closely reflect these
patients.

In the OLE, roughly two-thirds of patients across DB treatment
groups met the criteria for clinical response at EOT. About one-third
of patients experienced clinical remission at EOT, and almost half
had endoscopic improvement. At EOT, the subgroup of patients with
previous exposure to biologics had a numerically smaller propor-
tion of patients with clinical remission compared with those who did
not have previous exposure to biologics. Notably however, in OASIS
although patients with previous exposure to biologics had a lower
rate of clinical remission at Week 12 compared with patients without
previous exposure, etrasimod 2 mg still provided benefit versus
placebo in patients with previous biologic exposure. Overall these
results suggest that etrasimod may be an effective therapeutic option
for a broad range of patients, regardless of their earlier treatment.
In the treatment groups who switched from placebo or etrasimod
1 mg in the DB study to etrasimod 2 mg in the OLE, there was a
substantial increase in the number of patients with clinical response,
clinical remission, or endoscopic improvement during the OLE
period and substantial improvement in mean mMCS.

Importantly, most patients maintained the benefits that occurred
in the DB period through to EOT. Clinical response observed at
Week 12 was sustained to EOT in the vast majority of patients.
Clinical remission was sustained from Week 12 to EOT in more than


http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjab016#supplementary-data
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Table 3. Key efficacy endpoints by treatment in the DB study [ITT population].

Overall
[n

Etrasimod 2 mg

Etrasimod 1 mg

Placebo
[n

Overall
[n

Etrasimod 1 mg Etrasimod 2 mg

Placebo
[n

112]

[n=32]

[n=38]

=42]

112]

[n=32]

[n=38]

=42

End of treatment

Week 12

Efficacy outcome

Patients with clinical response

28 [73.7] 59.5, 85.0 19 [59.4] 43.3, 74.0 72 [64.3] 56.2,71.8

25 [59.5]45.7,72.3

17 [53.1] 37.3, 68.5 46 [41.1] 33.2,49.3

16 [42.1] 28.5, 56.7

13[31.0] 19.4, 44.6

1 [%] 90% CI
Patients with clinical remission

25[22.3]16.0,29.8 12 [28.6] 17.4,42.1 14 [36.8] 23.8, 51.5 11 [34.4] 20.6, 50.4 37[33.0]25.7,41.1

15 [46.9] 31.5, 62.7

6[15.8]7.1,28.8

419.5]13.3,20.5

n[%] 90% CI
Patients with endoscopic improvement

20 [52.6] 38.2, 66.7 13 [40.6] 26.0, 56.7 48 [42.9] 34.9, 51.1

15 [35.7] 23.5,49.5

16 [50.0] 34.4, 65.6 31[27.7]20.8,35.5

8 [21.1] 10.9, 34.8

71(16.7] 8.1,29.0

1 [%] 90% CI

All patients received etrasimod 2 mg during the OLE. Groups are based on treatment during the DB period. The overall group includes patients who received any treatment [placebo, etrasimod 1 mg, or etrasimod 2 mg]

during the DB period. Week 12 was the end of the DB period. The ITT population included all patients who received any etrasimod 2 mg during the OLE. In the NRI analysis, data missing due to any reason, including study

discontinuation, were imputed as non-response. 90% CI are exact CI for the % of patients with the given endpoint.

CI, confidence interval; DB, double-blind; 72, number of patients; NRI, non-responder imputation; OLE, open-label extension; ITT, intention-to-treat.

Etrasimod 2 mg
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response remission

20/29 11/16

Ensoscopic
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Figure 4. Proportion of patients with sustained response from Week 12 to
EOT [ITT population]. All patients received etrasimod 2 mg during the OLE.
The overall group includes patients who received any treatment [placebo,
etrasimod 1 mg, or etrasimod 2 mg] during the DB study. The etrasimod
2 mg treat-through group received etrasimod 2 mg during both the DB study
and OLE. In these NRI analyses, data missing for any reason were imputed
as non-response. Cl, confidence interval; DB, double-blind; EOT, end of
treatment; ITT, intention-to-treat; n, number of patients; NRI, non-responder
imputation; OLE, open-label extension; Wk, week.

half of patients and, notably, endoscopic improvement was sustained
from Week 12 to EOT in more than two-thirds of patients.

Steroid-free clinical remission occurred in one-third of patients
at EOT; however, the lack of standardisation for corticosteroid
tapering and withdrawal limits the ability to draw conclusions about
the potential for steroid-free remission with etrasimod.

Limitations of this OLE study include a relatively small sample
size, open-label administration of study drug during the extension
phase, the lack of a comparison [placebo] group during the OLE,
and the lack of standardised corticosteroid withdrawal. Several pa-
tients discontinued treatment because of worsening UC, which may
have led to more positive results in the completer evaluable cohort
compared with the ITT population. Histological analyses, if they
had been included, might have enhanced the analysis of prognostic
factors and response.

In this long-term OLE, etrasimod was well tolerated for up to
52 weeks. Dose escalation [from placebo or etrasimod 1 mg to
etrasimod 2 mg] was not associated with significant AEs. Etrasimod
also demonstrated benefit for maintenance of response. Other ad-
vanced therapeutics used to treat UC also have reported mainten-
ance of response in UC, including biologics [anti-TNFa, anti-a4f37
integrin, and anti-interleukin 12 and 23 agents] and a Janus kinase
inhibitor,” but there continues to be an unmet need for therapies with
different mechanisms of action, greater durability of response, and
improved safety profiles. Etrasimod, an oral small molecule, has the
potential to add to the range of treatment options for UC.

In conclusion, clinical response, clinical remission, or endoscopic
improvement observed with etrasimod 2 mg at Week 12 in a random-
ised, controlled, DB study was sustained [or improved] for up to 52
weeks in most patients participating in the OLE. Etrasimod 2 mg dem-
onstrated a favourable safety profile and tolerability with a large ma-
jority of patients remaining on therapy over approximately 1 year of
treatment. Most TEAEs were of mild to moderate severity, and no new
safety signals were observed. This long-term extension study provides
support for a long-term safety profile and sustained clinical effects of
etrasimod in treating patients with moderately-to-severely active UC.
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Table 4. Clinical remission at EOT in patients who were steroid-free at EOT by DB treatment [ITT population].

Placebo Etrasimod 1 mg Etrasimod 2 mg Overall
[n=42] [n=38] [n=32] [n=112]
Patients with steroid-free clinical remission at EOT
N 29 25 21 75

1 [%] 90% CI 6120.7] 9.4, 36.8

9 [36.0] 20.2, 54.4

10 [47.6] 28.6, 67.2 251(33.3]24.3,43.3

All patients received etrasimod 2 mg during the OLE. Groups are based on treatment during the DB period. The overall group includes patients who received any

treatment [placebo, etrasimod 1 mg, or etrasimod 2 mg] during the DB period. Week 12 was the end of the DB period. Patients were considered to have steroid-free

clinical remission at EOT if they either did not use oral corticosteroids at any point during the OLE or were corticosteroid-free for at least 12 weeks before EOT.

The ITT population included all patients who received any etrasimod 2 mg during the OLE. In the NRI analysis, data missing due to any reason, including study

discontinuation, were imputed as non-response.

CI, confidence interval; DB, double-blind; EOT, end of treatment; ITT, intention-to-treat; N, number of patients who either did not use oral corticosteroids at

any point during the OLE or were corticosteroid-free for at least 12 weeks before EOT; 7, number of patients with observation; NRI, non-responder imputation;

OLE, open-label extension.

The study protocol and data collected for the study, including individual pa-
tient data, will not be made available to others.
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