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Abstract

Background and Aims: Infections are a safety concern in patients with ulcerative colitis [UC]. Etrasimod is an oral, once daily [QD], selective
sphingosine 1-phosphate [S1 P, , s receptor modulator for the treatment of moderately to severely active UC. It leads to selective and reversible
lymphocyte sequestration and partial peripheral lymphocyte count decrease. We report infection events from the phase 3 ELEVATE programme.

Methods: Proportions, incidence rates [IRs; per 100 patient-years], and descriptive analyses of all serious, severe, herpes zoster and opportun-
istic infections are reported in the Pivotal UC cohort [ELEVATE UC 52 and ELEVATE UC 12]. Cox regression models evaluated potential baseline
risk factors.

Results: In this analysis [n = 787], proportions [IRs] of all infection events were similar for patients receiving etrasimod 2 mg QD (18.8% [41.1])
or placebo (17.7% [49.0]). Serious infections occurred in three [0.6%] and five [1.9%] patients receiving etrasimod and placebo, respectively. Two
herpes zoster events were reported in each group [etrasimod: 0.4%; placebo: 0.8%], all localised and non-serious. One opportunistic infection
event was reported in each group. No patient with an absolute lymphocyte count [ALC] < 0.2 x 10%L reported serious/severe or opportunistic
infections; no baseline risk factors were identified for such events. No deaths occurred.

Conclusions: Patients receiving etrasimod demonstrated no increased risk of infection. The incidence of serious infections and herpes zoster
was similar in each group. Among patients receiving etrasimod, no association between ALC < 0.5 x 10%L and infection events was observed.
Longerterm follow-up will further characterise the etrasimod safety profile.

Clinicaltrials.gov: NCT03945188; NCT03996369
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Etrasimod for the treatment of ulcerative colitis:

analysis of infection events from the ELEVATE UC clinical programme
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1.

Ulcerative colitis [UC] is an immune-mediated, chronic
disease of the colon, characterised by mucosal and sub-
mucosal inflammation."> Mesalamines are used to treat UC;
however, more than 70% of patients do not achieve control
of inflammation with these therapies.® Corticosteroids and
immunomodulators, such as azathioprine, are common, well-
established therapies for the management of UC, yet they are
associated with a higher risk of infections.* The development
of newer therapies, such as biologic agents and small mol-
ecules, has provided more treatment options for patients with
UC; however, some of these treatments are also associated
with an increased risk of serious infections, opportunistic in-
fections, or herpes zoster.>* Notably, a low risk of severe in-
fections was one of the most important treatment attributes
in a study that assessed the preferences of patients with in-
flammatory bowel disease [IBD].” Therefore, there is a need
for new and effective oral therapeutic options that address
these safety concerns for patients with UC.

Etrasimod is an oral, once daily [QD], selective sphingosine
1-phosphate [S1P],, ; receptor modulator for the treatment
of moderately to severely active UC. The biological effect of
etrasimod leads to selective, reversible, and partial lympho-
cyte sequestration in lymph nodes, with a decrease in periph-
eral lymphocyte count. Its pharmacokinetic profile includes a
half-life of approximately 30 h, a wash-out period of 1 week,
and a lack of active metabolites.®’

In the ELEVATE UC clinical programme, the efficacy and
safety of etrasimod in patients with moderately to severely ac-
tive UC were demonstrated in a 52-week phase 3 study with
a treat-through design [ELEVATE UC 52; NCT03945188],
and a 12-week phase 3 induction study [ELEVATE UC 12;
NCT03996369].% Greater proportions of patients receiving
etrasimod 2 mg QD vs placebo achieved the primary endpoint
of clinical remission at both Weeks 12 and 52 in ELEVATE
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UC 52, and at Week 12 in ELEVATE UC 12. All key sec-
ondary efficacy endpoints were met in both trials. Etrasimod
demonstrated a favourable safety profile consistent with pre-
vious studies.®

In this current study, we performed an integrated post hoc
analysis to evaluate the incidence and clinical features of in-
fections, and potential risk factors associated with infections,
in patients with moderately to severely active UC who re-
ceived etrasimod 2 mg QD or placebo in the ELEVATE UC
clinical programme. These data can help guide treatment de-
cisions for patients with UC and their providers.

2. Methods

2.1. Study design and patients

ELEVATE UC 52 and ELEVATE UC 12 were randomised,
multicentre, double-blind, placebo-controlled, phase 3 studies.
Full study design details have been previously described.®
Briefly, patients were aged 16-80 years with moderately to
severely active UC (a modified Mayo score [MMS] of 4-9, a
centrally read endoscopic subscore > 2, and a rectal bleeding
subscore > 1) were randomised 2:1 to receive etrasimod 2 mg
QD or placebo. Randomisation was stratified by prior bio-
logic/Janus kinase inhibitor [JAKIi] use, baseline corticosteroid
use, and baseline MMS. Patients had a documented history
of inadequate response, loss of response, or intolerance of at
least one therapy approved for the treatment of UC, and were
permitted to continue concomitant treatment with stable
doses of oral 5-aminosalicylates [5-ASA] and/or oral cortico-
steroids (prednisone [€20 mg/day], budesonide [<9 mg/day],
or equivalent), provided the dose was stable for >2 weeks
prior to randomisation or >4 weeks prior to screening endos-
copy assessment, respectively. Investigators were directed to
taper corticosteroids in ELEVATE UC 52 after the Week 12
assessment. A documented presence of varicella zoster virus
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[VZV] immunoglobulin G [IgG] antibody or complete VZV
vaccination was not required for inclusion in the ELEVATE
UC clinical programme.

Both studies were approved by the institutional re-
view board at each participating centre, and were con-
ducted in compliance with the Declaration of Helsinki and
International Conference on Harmonisation Good Clinical
Practice Guidelines. All patients provided written informed
consent.

2.2. Infection events

This post hoc analysis used data from the Pivotal UC co-
hort, comprising pooled data from the ELEVATE UC 52 and
ELEVATE UC 12 trials, to assess the incidence and risk fac-
tors of infections in patients receiving etrasimod 2 mg QD or
placebo. Infection adverse events [AEs] included all infection
events, serious infections, severe infections, herpes infections
[herpes zoster and herpes simplex], and opportunistic infec-
tions. In addition, infection events leading to study treatment
discontinuation are reported. Infection AEs were classified
according to Medical Dictionary for Regulatory Activities
[MedDRA], version 24.1. Infections were considered adverse
events of special interest [AESI] if they were severe infections
(Common Terminology Criteria for Adverse Events [CTCAE]
Grade > 3), opportunistic infections (including tuberculosis
[TB]), or herpes infections [herpes simplex and herpes zoster].
Opportunistic infections were identified using Standardized
MedDRA Query under narrow definition. The risk period
for infection AEs was defined as the time from baseline to
the date of the last study dose or date of the last study visit,
whichever was later; only infection AEs within the risk period
were counted.

In a per-protocol exploratory analysis, complete blood
count [CBC] with differential was analysed at all visits in
ELEVATE UC 52 and ELEVATE UC 12 for assessment of ab-
solute lymphocyte count [ALC] and immunotyping. If ALC
was confirmed as <0.2 x 10°/L, study treatment was inter-
rupted. Investigators were instructed to repeat CBC until
ALC was >0.5 x 10°/L. At this point, re-initiation of study
treatment could be considered.

2.3. Statistical analyses

Demographics and baseline characteristics were summarised
descriptively.

All infection events, serious, severe, herpes zoster, and
opportunistic infections, as well as infection events leading
to study treatment discontinuation, were evaluated as pro-
portions (1 [%]) and incidence rates [IRs], calculated as the
number of unique patients with events per 100 patient-years
[PY] adjusted to study stratification [ELEVATE UC 52 and
ELEVATE UC 12]. The Cochran-Mantel-Haenszel [CMH]
weight method was used with 95% confidence intervals
[CIs], and was derived using normal approximation to the
Poisson model. IRs for all infection events, serious, severe,
herpes zoster, and opportunistic infections, as well as infec-
tion events leading to study treatment discontinuation, were
reported overall, by subgroup [baseline characteristic] and by
two time intervals (0-12 weeks [Day 1 to Day 99] and 12
weeks or after [Day > 100]). Baseline characteristics that were
evaluated included: age, sex, race, geographical region, body
mass index [BMI], disease severity [MMS 4-6 vs 7-9], cor-
ticosteroid use, prior biologic or JAKi use, prior thiopurine
use, use of proton pump inhibitors, tobacco use, duration of
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UC since diagnosis, history of infections, history of herpes
zoster, history of diabetes, and baseline high-sensitivity
C-reactive protein [hsCRP]. Baseline ALC, absolute CD4
T cell count, absolute B cell count, and absolute neutrophil
count [ANC] were also evaluated. Descriptive data stratified
by last available ALC, absolute CD4 T cell count, and abso-
lute B cell count prior to infection were also reported. The
effect of etrasimod on circulating immune cells in adults with
moderately to severely active UC was also assessed, reported
by mean (standard error [SE]) percent change from baseline.
Change and percentage change from baseline in lymphocyte
counts were assessed per visit. Thresholds used in this analysis
were based on CTCAE version 5 grades for ALC [<0.2, >0.2
to <0.5,>0.5 to <0.8,>0.8 x 10°/L] and CD4 T cells [<50, =50
to <200, 2200 to <441, >441 x 10°L].

Simple Cox model was used for each infection event on one
baseline risk factor at a time, adjusting to treatment group
and study stratification. Baseline risk factors with p <0.1
from simple Cox models were subject to backward selection
in a multivariable Cox model with stay criterion of p < 0.05,
adjusting to treatment group and study stratification. Hazard
ratios [HRs], 95% Cls, and p values were generated for each
retained potential baseline risk factor in the final multivariable
Cox model; p values were reported without adjustment to
multiple comparisons. Additional details regarding the base-
line characteristics are provided in Supplementary Table 1.

3. Results

3.1. Patient disposition and baseline
characteristics

The Pivotal UC cohort included 787 patients [ELEVATE UC
52, n=433; ELEVATE UC 12, n = 354]. Of these patients,
527 were randomised and received >1 dose of etrasimod
[265.6 PY of exposure], and 260 patients were randomised to
receive placebo [103.0 PY of exposure]. Patient demographics
and baseline characteristics were generally similar between
the treatment groups [Figure 1].

3.2. Infection events in the overall population

The proportions and IRs of infection events in the Pivotal
UC cohort are shown in Table 1. Overall, infection rates were
similar between the treatment groups, with infection events
occurring in 99 [18.8%] patients in the etrasimod group (IR
[95% CI] 41.14 [32.98, 49.30]) and 46 [17.7%] patients in
the placebo group (IR [95% CI] 48.97 [34.80, 63.13]) during
the risk period. COVID-19 was the most frequently reported
infection in patients receiving etrasimod (7 = 23 [4.4%]; un-
adjusted IR [95% CI] 8.55 [5.05, 12.04]) and in patients
receiving placebo (7 =12 [4.6%]; unadjusted IR [95% CI]
11.85 [5.15, 18.56]). Infection events occurred in different
organs/systems, and no specific aetiology was predominant
among infection events.

Among patients treated with etrasimod who had infections,
the majority were non-serious (7 = 96 [97.0%]) and did not
lead to study treatment discontinuation (7 =97 [98.0%]).
The proportion of patients with serious infections was higher
in the placebo group (n=35 [1.9%]) compared with the
etrasimod group (7 = 3 [0.6%]) and the IRs of serious infec-
tions were similar between the treatment groups (etrasimod:
IR [95% CI] 1.02 [0.00, 2.31]; placebo: IR [95% CI| 4.67
[0.42, 8.92]; Figure 2) with overlapping 95% Cls [Table 1].
Infection AESIs were infrequent in both the etrasimod and
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Figure 1 Patient demographics and baseline disease characteristics in the pooled phase 3 ELEVATE UC 52 and ELEVATE UC 12 trials. 5-ASA,
5-aminosalicylates; BMI, body mass index; hsCRP high-sensitivity C-reactive protein; JAKi, Janus kinase inhibitor; MMS, modified Mayo score;

QD, once daily; UC, ulcerative colitis.

placebo group [Table 1]. The proportions and incidence rates
of herpes infections, including herpes zoster, oral herpes,
and herpes simplex, were similar in both treatment groups,
with overlapping 95% ClIs for IRs [Table 1 and Figure 2].
Notably, all herpes zoster infection events were localised and

non-serious. Only two opportunistic infections occurred in
the Pivotal UC cohort [Table 1]. One event of TB was reported
in the placebo group, and one event of cytomegalovirus infec-
tion [CMV] was reported in the etrasimod group. The pa-
tient with CMV withdrew from the study and discontinued
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Table 1 Infection events evaluated in the pooled phase 3 ELEVATE UC 52 and ELEVATE UC 12 trials.

Placebo QD Etrasimod 2 mg QD
[N =260] [N=527]
n[%]° IR [95% CI] per 100 PY" n[%]* IR [95% CI] per 100 PY®
Infections and infestations® 46 (17.7] 48.97 [34.80, 63.13] 99 [18.8] 41.14 [32.98, 49.30]
Most frequent infections occurring in >1% of patients
COVID-19¢ 12 [4.6] 11.85[5.15, 18.56] 23 [4.4] 8.55[5.05, 12.04]
Urinary tract infection® 3[1.2] 2.8710.00, 6.11] 10 [1.9] 3.68 [1.40, 5.95]
Nasopharyngitis 6(2.3] 5.76 [1.15,10.37] 6[1.1] 2.18[0.44, 3.93]
Respiratory tract infection viral® 210.8] 1.90 [0.00, 4.54] 6[1.1] 2.1910.44, 3.95]
Serious infections 51(1.9] 4.67[0.42, 8.92] 3[0.6] 1.02 [0.00, 2.31]
Infection AESI¢
Severe infections 51(1.9] 4.67[0.42, 8.92] 3[0.6] 1.02 [0.00, 2.31]
Herpes zoster 21[0.8] 1.66 [0.00, 4.29] 2 [0.4] 0.68 [0.00, 1.78]
Herpes simplex* 0 N/A¢ 10.2] 0.36 [0.00, 1.07]
Oral herpes* 11[0.4] 0.94 [0.00, 2.79] 30.6] 1.09 [0.00, 2.32]
Opportunistic infections’ 110.4] 0.92[0.00, 3.03] 110.2] 0.42 [0.00, 1.38]
Infections leading to study treatment discontinuation® 1[0.4] 0.92[0.00, 3.03] 210.4] 0.68 [0.00, 1.78]

AESI, adverse event of special interest; CI, confidence interval; CMH, Cochran-Mantel-Haenszel; CMV, cytomegalovirus infection; CTCAE, Common
Terminology Criteria for Adverse Events; IR, incidence rate; PY, patient-years; QD, once daily; TB, tuberculosis.

*MedDRA version 24.1 System Organ Class and Preferred Terms. Opportunistic infections were identified using Standardized MedDRA Query
‘Opportunistic Infection’ [narrow scope].

IR [95% CI] was calculated adjusted to the study stratification using CMH weighting method at each level of a categorical baseline risk factor; 95% CI
per 100 PY was estimated using normal approximation to Poisson model, adjusted per 100 PY. If 7 > 0 but the lower 95% CI limit <0, it was set to 0.

IR [95% CI] was not study-adjusted.

Infections were considered AESI if they were severe [CTCAE Grade > 3], opportunistic infections, or herpes infections.

IR per 100 PY and 95% CI were not calculated due to 0 patients with event.

fOne event of CMV was reported in the etrasimod 2 mg QD group; this was determined to be mild in severity and was detected by stool testing as a result
of increased bowel movement frequency. One case of TB was reported in the placebo group.

¢A total of three patients discontinued the study treatment due to infections; one patient each discontinued due to Clostridioides difficile infection and
COVID-19 in the etrasimod group, and one patient in the placebo group discontinued due to TB. The patient who discontinued due to C. difficile infection
had a positive stool pathogen test for C. difficile toxin at screening and was erroneously randomised in the study due to an oversight, which was considered
a protocol deviation.

Placebo M Etrasimod 2 mg QD

— IR: 4.67 IR: 4.67
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Figure 2 Incidence rates per 100 PY for infection events [Pivotal UC cohort]. N, number of patients in the analysis set; n, number of patients with

infection events; PY, patient-years; QD, once daily; UC, ulcerative colitis.

treatment on Day 20, received rectal budesonide 2 mg from
Days 20 to 40, and experienced a non-serious moderate AESI
of CMV on Day 36 [stool antigen testing was performed for

worsening of bowel movement frequency].

Overall, three events of infection led to study treatment
discontinuation: two in the etrasimod group [both mild in
severity], and one in the placebo group [moderate severity].

In the etrasimod treatment group, one patient discontinued
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due to a mild event of COVID-19 and one discontinued due
to a mild event of Clostridioides [C.] difficile infection. This
patient had a positive stool pathogen test for C. difficile toxin
at screening and was erroneously randomised due to an over-
sight, which was considered a protocol deviation. No patients
who received etrasimod discontinued the study due to serious
infections, severe infections, herpes zoster infections, or op-
portunistic infections. One patient receiving placebo discon-
tinued study treatment due to a moderate, non-serious event of
TB. No events of progressive multifocal leukoencephalopathy
[PML] were reported in patients treated with etrasimod in the
ELEVATE UC clinical programme. No deaths were reported.

3.3. Infection events stratified by baseline
characteristics

The IRs for all infection events were similar in the etrasimod
and placebo treatment groups, both in the overall population
and accounting for all baseline characteristics and subgroups
that were assessed [Supplementary Material].

Among patients treated with etrasimod, the IR [95% CI]
for all infection events in tobacco users at baseline was 78.32
[53.17, 103.47]; the IR [95% CI] for all infection events in
non-tobacco users at baseline was 31.57 [23.60, 39.54]. In
those with a history of infections [based on medical history]
at baseline, the IR [95% CI] was 72.40 [48.80, 96.00], and in
those without a history of infections at baseline, the IR [95%
CI] was 32.76 [24.56, 40.97; Supplementary Table 2]. The
IRs were similar in all other subgroups assessed.

CIs for severe infections in the etrasimod and pla-
cebo groups overlapped [or 95% CI were not calculated
if no events occurred] for all subgroups [data not shown].
Consistent with the overall population previously described
[Figure 1], among patients treated with etrasimod who had
an infection, 30.0% [n =29] were on concomitant cortico-
steroids at baseline. There were no events of severe infections
among patients treated with etrasimod and corticosteroids at
baseline. No patients treated with etrasimod with a medical
history of diabetes had a serious or severe infection (3.61%
[7=19) of enrolled patients receiving etrasimod had a med-
ical history of diabetes].

3.4. Infection incidence rates over time

Similar IRs for all infection events were observed in the
etrasimod and placebo groups in both time intervals [0-12
weeks and after 12 weeks], with overlapping 95% Cls. The
IR [95% CI] of infections [all events] was higher during
the 0-12-week induction period in both treatment groups
(etrasimod: IR [95% CI] 143.55 [108.67, 178.43]; placebo:
IR [95% CI] 81.29 [51.81, 110.77]), compared with after 12
weeks (etrasimod: IR [95% CI] 15.85 [10.18, 21.53]; pla-
cebo: IR [95% CI] 27.15 [13.82, 40.47]). The IRs declined
with continued treatment. In the first 12 weeks of treatment
with etrasimod, there was one event of serious infection; no
severe infections or herpes zoster infections were reported.

3.5. Assessment of potential risk factors

Results from the simple Cox regression models for all in-
fection events, serious infections, severe infections, herpes
zoster, opportunistic infections, and infections leading to
study treatment discontinuation are shown in Supplementary
Table 3. The final multivariable Cox model for all infection
events [including non-serious events] identified a history of
tobacco use vs no tobacco use (HR [95% CI] 2.01 [1.42,

1601

2.87]; p = 0.0001), a history of infections vs no history of in-
fections (HR [95% CI] 1.84 [1.30, 2.60]; p = 0.0006), body
mass index [BMI] > 30 kg/m? vs BMI < 25 kg/m? (HR [95%
CI] 1.72 [1.14, 2.59]; p = 0.0098), and female sex [male sex
vs female sex (HR [95% CI] 0.71 [0.51, 0.99]; p = 0.0408)
as risk factors for all infection events [Figure 3]. These risk
factors were identified for patients receiving etrasimod 2 mg
QD and placebo. Regarding serious infections, severe infec-
tions, opportunistic infections, and infections leading to study
treatment discontinuation, no baseline risk factors were iden-
tified using the multivariable Cox models due to few infection
events that were reported during these trials. Treatment with
etrasimod 2 mg QD was not identified as a risk factor for any
of the aforementioned events.

3.6. Effect of etrasimod on circulating lymphocyte
subsets

Among patients treated with etrasimod, rapid mean per-
centage reductions from baseline to Week 2 were observed
in total T cells [CD3*], T helper cells [CD3*CD4*], cyto-
toxic T cells [CD3*CD8"], and B cells [CD3-CD19*], with
nadir and near nadir changes from baseline reached by Week
4 [Supplementary Figure 1A-D]. Reductions were main-
tained through Week 52 in ELEVATE UC 52 and Week 12 in
ELEVATE UC 12. No clinically significant changes in natural
killer cell [CD3-CD56*CD16*] or monocyte [CD14+] levels
were observed during the ELEVATE UC clinical programme
[Supplementary Figure 1E-F]. No patients permanently dis-
continued treatment with etrasimod due to decreased ALC.

3.7. Distribution of infection events according to
lymphocyte counts

Of the 519 patients treated with etrasimod for whom ALC
values were available, 39.7% [n = 206] had ALC < 0.5 x 10°/L
at any time post-baseline; in this same group, 3.5% [7 = 18]
had ALC < 0.2 x 10?/L at any time post-baseline [Table 2].
Among the few events of serious infections and infection
AESIs reported in the etrasimod group, most occurred in pa-
tients whose minimum ALC did not drop below 0.5 x 10°/L at
any time post-baseline [Table 2]. Conversely, among the 206
patients treated with etrasimod who had ALC < 0.5 x 10°/L
at any time post-baseline, only one had a serious/severe in-
fection but was able to continue study treatment [Table 2].
All serious/severe, and opportunistic infections in the placebo
group occurred in patients with ALC > 0.5 x 10°/L at any
time post-baseline [Table 2]. All but one event of herpes zoster
occurred in patients with ALC > 0.5 x 10°/L at any time post-
baseline; one event [localised and non-serious] was reported
in one patient with ALC < 0.5 x 10°/L in the etrasimod group.

In the etrasimod group, the majority of patients for whom
CD4 T cell counts were available [z = 518] had an absolute
CD4 T cell count <200 x 10%L at any time post-baseline
(n =418 [80.7%]). Among the 80 patients [15.4%] who had
CD4 T cell counts dropping below 50 x 10%/L at any time
post-baseline, none subsequently reported a serious/severe,
herpes zoster, or opportunistic infection. The incidence of ser-
ious infections and infection AESIs was low in patients with
a CD4 T cell count <200 x 10%L at any time post-baseline
(n=5[1.2%]). In the placebo group, all serious/severe, herpes
zoster, and opportunistic infections occurred in patients with
normal [> 200 x 10¢/L] CD4 T cell count.

Among patients with an ANC value, the overall propor-
tion of patients with abnormally low ANC [< 1 x 10°/L] at
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Risk factor | IR per 1000PY HR[95% CI]  p value
I
I
I
Tobacco use [yes vs no : —— 78.32 2.01[1.42,2.87] 0.0001
I
I
History of infections [yes vs no] : —— 72.40 1.84 [1.30,2.60]  0.0006
I
I
I
BMI [>30 vs <25 kg/m?2] : —— 55.50 1.72 [1.14,2.59]  0.0098
I
I
BMI [>25 to <30 vs <25kg/m?] ':—0—' 54.88 1.26 [0.85,1.87]  0.2435
I
I
I
Sex [male vs female] v—Q—GI 33.00 0.71[0.51,0.99]  0.0408
| T i T T
0.25 0.5 1 2 4

HR [95% CI]

Figure 3 Multivariable Cox regression model of risk factors predicting all infection events [including non-serious] among patients receiving etrasimod

2 mg QD and placebo in the ELEVATE UC clinical programme. HRs [95% Cl] are plotted on a logarithmic scale. A backward model selection algorithm
was used on a multivariable Cox model that included effects for study [ELEVATE UC 52 and ELEVATE UC 12], treatment group [etrasimod 2 mg QD
and placebo] and a set of candidate baseline risk factors selected from the corresponding simple Cox table [at least one comparison p-value < 0.1;
Supplementary Table 3]. This candidate set of baseline risk factors was subject to backward model selection, except the study and treatment group
which was mandatorily included in the model. No potential risk factors for serious, severe, opportunistic infections, or infection events leading to study
treatment discontinuation were retained in the multivariable Cox model. BMI, body mass index; Cl, confidence interval; HR, hazard ratio; IR, incidence

rate; PY, patient-years; QD, once daily; UC, ulcerative colitis.

Table 2 Infection events according to last ALC prior to infection event.

Placebo QD Etrasimod
[N =260] 2 mg QD
[N=527]
Minimum ALC at any time 254 197.69] 519 [98.48]
post-baseline; 7 [%]

ALC< 0.2 x 10°/Ly n [%]* 00.0] 18 [3.5]
Serious/severe infections; 7 0 0
Opportunistic infections; 7 0 0
Herpes zoster; n 0 0
Infections leading to 0 0
discontinuation; 7

ALC < 0.5 x 10°/Ly n [%]* 512.0] 206 [39.7]
Serious/severe infections; 7 0 1
Opportunistic infections; 7 0 0
Herpes zoster; n 0 1
Infections leading to 0 0
discontinuation; 7

ALC=>0.5x 10°/Ly n [%]* 249 [98.0] 295 [56.8]
Serious/severe infections; 7 5 2
Opportunistic infections; 7 1 1
Herpes zoster; n 2 1
Infections leading to 1 2

discontinuation; 7

ALC, absolute lymphocyte count; N, number of patients in the Pivotal UC
cohort; 7, number of patients with evaluable data; QD, once daily.
“Percentages are based on the number of patients with minimum ALC
readings at any time post-baseline.

any time post-baseline was similar in the etrasimod (17 =9
[1.7%]) and placebo (7 = 4 [1.6%]) groups, and the majority

of patients in both treatment groups had a normal ANC
[>1x 10°/L] at any time post-baseline. No patient with an
abnormally low ANC [< 1 x 10°/L] subsequently reported a
serious/severe or herpes zoster infection.

4. Discussion

In this analysis of safety data from the ELEVATE UC clin-
ical programme, we evaluated the incidence and risk factors
for infection events in patients with UC receiving treatment
with etrasimod 2 mg QD or placebo. We demonstrated that
the overall incidence of all infection events, serious infections,
and herpes zoster was similar between the treatment groups.
Most cases were non-serious, study treatment discontinu-
ations due to infections were infrequent, and the incidence of
infections decreased over time. Notably, no patients treated
with etrasimod discontinued the study due to serious, severe,
herpes zoster, or opportunistic infections.

The identification of potential risk factors for infec-
tion events is relevant for clinical practice. In this analysis,
the multivariable Cox model did not identify any potential
risk factors for clinically relevant events of severe or op-
portunistic infections. This may have been partially due to
the low number of events that were reported. Interestingly,
demographics, such as age or exposure to corticosteroids,
biologicals, or JAKi, were not associated with an increased
risk of infections in the ELEVATE UC clinical programme,
although these factors have previously been associated with
infection risk in patients treated with other advanced ther-
apies.!®!! It is also important to note that treatment with
etrasimod was not identified as a risk factor for any infection
event. In the ELEVATE UC pivotal trials, no patients treated
with etrasimod and concomitant corticosteroids at baseline
had a serious or severe infection. This is of interest given the
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well-known risk of infection associated with corticosteroid
use‘12,13

A selective modulator of SIP , etrasimod induces rapid,
reversible, and partial sequestration of circulating lympho-
cyte subsets, which in turn reduces the number of lympho-
cytes available to migrate to inflamed tissue in the colon.!*!
Despite this biological effect, we found no correlation between
ALC < 0.5 x 10°/L and infection events in patients receiving
etrasimod, as only one serious/severe infection was reported
among the 206 patients with low ALC [< 0.5 x 10%/L] post-
baseline. This could be explained by the selective mechanism
of action, as etrasimod had no notable effect on innate im-
mune cells, such as natural killer cells and monocytes, which
are important components of immunosurveillance. There
was also no clinically relevant effect on ANC. The effect of
etrasimod is also partial, which means that a proportion of
adaptive immune cells also remains in circulation.'*!> These
factors may offer a potential explanation for the low inci-
dence of infections observed in this study. Furthermore, unlike
some existing S1P receptor modulators, such as ozanimod,
etrasimod has no active metabolite and a short half-life of
approximately 30 h, which leads to a 1-week wash-out
period.'®'” In both ELEVATE UC 52 and ELEVATE UC 12,
ALC returned to the normal range for around 80% of pa-
tients within 2 weeks after cessation of treatment.® Therefore,
lymphocyte recovery is relatively quick following cessation of
treatment with etrasimod for most patients.

Our analysis regarding serious infections showed results
consistent with those previously observed with other assess-
ments of patients with multiple sclerosis or UC receiving a
S1P receptor modulator, including etrasimod. A meta-analysis
that included 1617 patients exposed to an S1P receptor
modulator for the treatment of different immune-mediated
diseases identified only one serious infection.!® With regards
to herpes zoster infections, the findings from the current ana-
lysis appear to differ from previous studies of S1P receptor
modulators!*?® and JAKi?! in UC. Our results show no im-
balance between the etrasimod and placebo groups when it
comes to herpes zoster infections, and enrolled patients were
not required to have a documented presence of VZV IgG anti-
body or complete VZV vaccination. However, as a result of
a low frequency of infection events in most of these studies,
definitive safety comparisons with regards to herpes zoster
infection cannot be made. It is also important to consider
that, where available, the recombinant herpes zoster vaccine
is recommended for all patients with IBD receiving advanced
therapies, due to the increased risk of herpes zoster infection.’

We observed that the results of our analysis are con-
sistent with those reported for the 04p7 integrin antibody
vedolizumab. In the GEMINI 1 phase 3 study, 1.9% of pa-
tients treated with vedolizumab had a serious infection.?
These data help contextualise the proportions of patients with
serious infections in our study, which was 0.6% in patients
treated with etrasimod [vs 1.9% in those receiving placebo].

The incidence of opportunistic infections was also low in
patients receiving etrasimod [0.4 per 100 PY; only one event
of non-serious CMV infection, detected in the stool approxi-
mately 2 weeks after treatment discontinuation, was reported].
These results are in line with those reported in a meta-analysis
that assessed the risk of opportunistic infections among pa-
tients receiving advanced UC therapies, including the S1P re-
ceptor modulator ozanimod, with an IR of 0.42/100 PY.? By
comparison, IRs for opportunistic infections were of similar
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magnitude to vedolizumab [an IR of 0.7/100 PY] in pooled
data from phase 3 clinical trials.>* No events of PML or TB
were reported in patients treated with etrasimod.

Our analysis has limitations. Although efforts have been
made to make these studies similar to clinical practice, for
example by including patients with diabetes, it is well known
that patient populations from clinical trials may not be fully
representative of everyday patients. The low number of pa-
tients with serious infections, severe infections, opportunistic
infections, and infection events, leading to discontinuation,
limited our assessment of baseline risk factors. In addition,
ALC data close to the start of the infection events may not
have been available, as these were collected in protocol-
defined visits only. This is a post hoc analysis of two phase 3
clinical trials with 12 and 52 weeks of duration, respectively.
However, it is worth noting that the 2.5-year pooled safety
data from the etrasimod clinical development programme
in UC showed similar results concerning the proportion of
patients with infections.?’ This suggests that continued treat-
ment with etrasimod does not lead to an increased risk of
infections; 5-year follow-up data will be provided from the
ongoing open-label extension study [NCT03950232], which
will further establish the long-term safety profile of etrasimod.

5. Conclusions

In this analysis of safety data from the ELEVATE UC clinical
programme, the incidence of all infection events was similar
in patients treated with etrasimod vs those who received pla-
cebo, and the incidence of infections did not increase over
time; almost all infections were non-serious and did not lead
to discontinuation. The incidence of herpes zoster was not
increased in patients treated with etrasimod when compared
with placebo. Although further research is needed, our results
provide insight on the clinical relevance of the pharmaco-
dynamic effects of etrasimod, showing that, although lympho-
cyte counts are reduced with treatment, immunosurveillance
is maintained with no increased incidence of infection events.
This analysis also expands upon the knowledge of the infec-
tion risk among patients treated with etrasimod, which is one
of the key factors to consider when assessing the benefit-risk
profile of advanced therapies.
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