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Lay Summary

This study evaluated pregnancy outcomes in patients with ulcerative colitis, Crohn's disease, or multiple sclerosis and in healthy volunteers
treated with ozanimod. There was no increased incidence of fetal abnormalities or adverse pregnancy outcomes with ozanimod exposure during

early pregnancy.
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Introduction

Ozanimod is an oral selective sphingosine 1-phosphate
(S1P) receptor modulator that is approved in multiple
countries for the treatment of adults with moderately to
severely active ulcerative colitis (UC) and relapsing mul-
tiple sclerosis (RMS)."? Ozanimod is also currently being
studied in Crohn’s disease (CD).? S1P receptors are involved
in regulating events during embryogenesis, such as angi-
ogenesis, cardiogenesis, limb development, and neurogen-
esis.* Currently, there are no adequate and well-controlled
clinical studies on developmental risks associated with the
use of ozanimod in pregnant women.' However, animal
studies have shown that administration of S1P receptor
modulators, including ozanimod at doses resulting in clin-
ically relevant exposures, during pregnancy resulted in ad-
verse developmental effects, such as embryolethality, fetal
malformations and skeletal variations, and neurobehavioral
changes.!”” Based on these findings, the prescribing in-
formation for all S1P receptor modulators contains general
statements about potential fetal risk and recommendations
for effective contraception use."7 This analysis evaluated
pregnancy outcomes in the ozanimod clinical development
program in patients with UC, CD, or RMS and in healthy
volunteers.

Methods

Patients with UC, CD, or RMS and healthy volunteers who re-
ceived ozanimod from all controlled and uncontrolled phase
1, 2, and 3 studies in the ozanimod clinical development pro-
gram were followed prospectively in a clinical trial setting.
These studies included 1 phase 2 (NCT01647516) and 2
phase 3 (NCT02435992 and NCT02531126) trials in UC;
1 phase 2 (NCT02531113) and 3 phase 3 (NCT03440372,
NCT03464097, and NCT03467958) trials in CD; 1 phase 1
(NCT02797015), 1 phase 2/3 (NCT01628393), and 3 phase
3 (NCT02047734, NCT02294058, and NCT02576717)
trials in RMS; and 2 phase 1 studies in healthy volunteers
(RPC01-102, NCT04978298). These studies were conducted
in 50 countries in North America (United States, Canada,
Mexico), South America (Argentina, Chile, Colombia),
Europe (Austria, Belarus, Belgium, Bosnia and Herzegovina,
Bulgaria, Croatia, Czech Republic, Denmark, Estonia,
Finland, France, Georgia, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Moldova, the Netherlands, Poland,
Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, United Kingdom, Ukraine), Asia-Pacific
(Australia, China, India, Israel, New Zealand, South Korea,
Saudi Arabia, Taiwan, Turkey), and Africa (Senegal, South
Africa). All study protocols were reviewed and approved by
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the institutional review board at each study site. All patients
provided written informed consent before study entry.

In all studies, female patients of reproductive poten-
tial were required to use effective contraception while re-
ceiving ozanimod and for up to 3 months after discontinuing
ozanimod. Pregnancy testing occurred in female patients at
screening (with serum beta-human chorionic gonadotropin
test), at each study visit (with urine beta-human chorionic
gonadotropin test), and monthly between study visits (with
home urine test; serum test was performed during follow-up
appointment for confirmation, if needed). Female patients
were required to discontinue ozanimod if their pregnancy was
confirmed unless they elected to terminate the pregnancy, in
which case they were permitted to restart ozanimod. Male
patients were to notify the investigator if their female partners
became pregnant.

Patient and partner pregnancy outcomes were assessed
through November 19, 2022. Outcomes were summarized
descriptively and included live birth with or without con-
genital abnormality, premature birth, spontaneous abortion,
elective termination, ongoing pregnancy, or no information
despite follow-up.

Results

Patient Pregnancy Outcomes

Of the 6057 patients with UC (n=1271), CD (n = 954), or
RMS (n=2973) and healthy volunteers (n =859) who re-
ceived ozanimod, 78 pregnancies occurred; the median patient
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age was 29 years (Figure 1A). Among the 42 live births, 4 were
premature (10% of live births) and 1 had a congenital abnor-
mality (duplex kidney). There were 12 spontaneous abortions
(15% of pregnancies) and 15 elective terminations (none due
to known congenital abnormalities). The average duration
of pregnancy until discontinuation of ozanimod was 5 to 6
weeks; in cases of spontaneous abortion in which dates were
available, ozanimod had been discontinued within 7 weeks of
the last menstrual period. Six pregnancies were ongoing and
4 pregnancies were without information despite follow-up.
There were 14 pregnancies in patients with UC (Table 1).
There were no premature births or congenital abnormalities
among the 7 live births, and other outcomes included 3 spon-
taneous abortions and 4 elective terminations. There were
6 pregnancies in patients with CD (Table 1). There were no
premature births or congenital abnormalities among the 2
live births, and other outcomes included 1 spontaneous abor-
tion. One pregnancy was ongoing and 2 were without in-
formation despite follow-up. There were 57 pregnancies in
patients with RMS (Table 1). There were 4 premature births,
1 birth with late intrauterine growth retardation but subse-
quent normal progress, and 1 congenital abnormality (duplex
kidney) among the 33 live births, and other outcomes in-
cluded 8 spontaneous abortions and 10 elective terminations.
Five pregnancies were ongoing and 2 were without informa-
tion despite follow-up. The 57 pregnancies resulted in 58
outcomes due to a twin pregnancy; the outcome of that preg-
nancy was 1 live birth without congenital abnormality and
1 spontaneous abortion (ie, vanishing twin). There was 1

37 infants without
congenital abnormalities®<

4 premature infants without
congenital abnormalities

1 duplex kidney

15 elective terminations

6 ongoing pregnancies and
4 pregnancies with no information,
despite follow-up

B 21 live births

1 spontaneous abortion

29 partner
pregnancies®¢

0 elective terminations

13 infants without
congenital abnormalities

5 premature infants (4 healthy;
1 unknown)?

1 Hirschsprung’s disease,

1 congenital hydrocele, and

1 partial atrioventricular septal
defect

1 ongoing pregnancy and
7 pregnancies with no information,
despite follow-up

Figure 1. Pregnancy outcomes during the ozanimod clinical development program. (A) Patient pregnancy outcomes. (B) Partner pregnancy outcomes.
aSeventy-nine outcomes resulted from 78 pregnancies because a twin pregnancy led to 1 live birth without congenital abnormality and 1 spontaneous
abortion (ie, vanishing twin). *Some of the CD studies are still blinded, so it is unknown whether 3 patients received ozanimod or placebo. ¢Includes 1
late intrauterine growth retardation with subsequent normal progress. “Thirty outcomes resulted from 29 pregnancies because of a twin pregnancy that
led to 2 premature births. °One partner pregnancy was from a Crohns’ disease study, which is still blinded; it is unknown whether this patient received

ozanimod or placebo.
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pregnancy in a healthy volunteer (Table 1); the outcome of
that pregnancy was elective termination.

All exposures to ozanimod during pregnancy occurred
during the first trimester. All patients discontinued study med-
ication promptly after pregnancy was confirmed, except for
those who elected pregnancy termination and remained on
study medication.

Partner Pregnancy Outcomes

In partners of patients with UC, CD, or RMS and healthy
volunteers who received ozanimod, 29 pregnancies were re-
ported (Figure 1B). Among the 21 live births, 5 were premature
and 3 had a congenital abnormality (Hirschsprung’s disease,
congenital hydrocele, and partial atrioventricular septal de-
fect). The congenital abnormalities were not suspected to be
related to ozanimod. There was 1 spontaneous abortion and
no elective terminations reported. One pregnancy was ongoing
and 7 pregnancies were without information despite follow-up.
The 29 pregnancies resulted in 30 outcomes due to a twin preg-
nancy; the outcome of that pregnancy was 2 premature births.

Discussion

In patients in the ozanimod clinical development program who
had ozanimod exposure during early pregnancy, incidences
of spontaneous abortion, preterm birth, and congenital
abnormalities were comparable to the expected ranges within
the general population.®'® Pregnancy numbers were higher in
patients with RMS compared with those with UC and CD. This is
likely due to greater numbers of patients treated with ozanimod
and longer study durations in RMS. Additionally, while several
congenital abnormalities were reported in pregnancies of part-
ners of patients in the ozanimod clinical development program,
none were suspected to be related to ozanimod.

As recommended in the ozanimod prescribing informa-
tion, pregnancy should be avoided when taking ozanimod

Table 1. Patient pregnancy outcomes during the ozanimod clinical
development program by population.

UC CD* RMS Healthy Total
volunteer
Pregnancies 14 6 57° 1 78
Live birth without con- 7 2 28bc 0 37
genital abnormality
Live birth with con- 0 0 1¢ 0 1
genital abnormality
Premature live birth 0 0 4 0 4
Ongoing 0 1 N 0 6
Spontaneous abortion 3 1 8b 0 12
Elective termination 4 0 10 1 15
No information 0 2 2 0 4

Abbreviations: CD, Crohn’s disease; RMS, relapsing multiple sclerosis; UC,
ulcerative colitis.

2Some of the CD studies are still blinded, so it is unknown whether 3
patients received ozanimod or placebo.

bFifty-eight outcomes resulted from 57 pregnancies because a twin
pregnancy led to 1 live birth without congenital abnormality and 1
spontaneous abortion (ie, vanishing twin).

‘Includes 1 late intrauterine growth retardation with subsequent normal
progress.

IThe congenital abnormality was a duplex kidney.
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and for 3 months after discontinuing ozanimod to allow
for drug elimination.! However, while clinical experience
with ozanimod during pregnancy is limited, this analysis in
a small cohort of patients from the ozanimod clinical devel-
opment program, including those with inflammatory bowel
disease and multiple sclerosis, demonstrated no increased in-
cidence of fetal abnormalities or adverse pregnancy outcomes
with ozanimod exposure during early pregnancy. These
findings were observed despite evidence that active inflam-
matory bowel disease increases the risk of adverse pregnancy
outcomes.!! It is possible that disease was controlled with
ozanimod at the time of pregnancy, but future analyses are
needed to confirm this interpretation. It is important to note
that no study participant was exposed to ozanimod after the
first trimester. Thus, the safety of ozanimod later in pregnancy
remains unclear.

There did not appear to be a reproductive risk in partners
of patients treated with ozanimod in this analysis. However,
the sample size was small, and it is possible that partner
pregnancies were underreported, as some partners of patients
in the ozanimod clinical development program declined to
give consent. Therefore, this analysis may not accurately rep-
resent pregnancy outcomes in partners of patients treated
with ozanimod, although partner exposure to ozanimod is
predicted to be negligible.

Future studies in larger cohorts will further examine preg-
nancy outcomes in patients treated with ozanimod and in
partners of those treated with ozanimod. Studies analyzing
pregnancy outcomes of patients exposed to ozanimod later in
pregnancy are also needed to provide a more complete pro-
file of ozanimod safety during pregnancy. There is currently
a registry that monitors pregnancy outcomes in patients with
multiple sclerosis exposed to ozanimod during pregnancy; a
similar registry for patients with UC is planned.!
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