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Background: Active inflammatory bowel disease increases the risk of adverse pregnancy outcomes. Tofacitinib is an oral, small molecule Janus 
kinase inhibitor for the treatment of ulcerative colitis (UC). As a small molecule, tofacitinib is likely to cross the placental barrier; however, infor-
mation on the effects of tofacitinib on pregnancy outcomes is limited. We report pregnancy and newborn outcomes among patients in UC clinical 
studies with prenatal (maternal/paternal) exposure to tofacitinib.

Methods: Pregnancies with maternal/paternal exposure to tofacitinib were identified and outcomes reported in 5 tofacitinib UC interventional 
studies (up to March 2017). Outcomes from tofacitinib rheumatoid arthritis (RA), psoriasis, and psoriatic arthritis interventional studies, and RA 
noninterventional postapproval safety studies, spontaneous adverse event reporting, and registry data are also reported.

Results: Of 1157 patients enrolled in the UC interventional studies, 301 were women of childbearing age. Eleven cases of maternal exposure 
and 14 cases of paternal exposure to tofacitinib (doses of 5 mg or 10 mg twice daily) before/at the time of conception or during pregnancy were 
identified. Outcomes included 15 healthy newborns, no fetal deaths, no neonatal deaths, no congenital malformations, 2 spontaneous abortions, 
and 2 medical terminations. Outcomes across other tofacitinib studies and postmarketing cases were consistent, with a healthy newborn being the 
most common outcome and no fetal deaths.

Conclusions: Based on the limited data available, pregnancy and newborn outcomes among patients with prenatal (maternal/paternal) exposure 
to tofacitinib in UC studies appear similar to those reported for other tofacitinib clinical study populations and the general population.
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INTRODUCTION
Patients with ulcerative colitis (UC) have a significantly 

higher risk of adverse birth outcomes compared with controls, 
including low birth weight, preterm delivery, and neonatal 

death.1, 2 In addition, active disease at the time of conception 
has been associated with a higher risk of disease relapse dur-
ing pregnancy.3 These findings highlight a need for careful 
management of UC during pregnancy while minimizing the 
potential effects of therapy on the developing fetus. Consensus 
statements for the management of inflammatory bowel dis-
ease (IBD) during pregnancy recommend that most medical Received for publications December 20, 2017; Editorial Decision March 22, 2018.
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therapies should be continued if  possible, both around the time 
of conception and throughout the pregnancy, to maintain remis-
sion.4, 5 However, there is a lack of clinical study and real-world 
evidence on pregnancy outcomes among patients with IBD who 
have been exposed to therapies before and during pregnancy.4, 5

Tofacitinib is an oral Janus kinase inhibitor for the 
treatment of  rheumatoid arthritis (RA), psoriatic arthritis 
(PsA), and UC, and was previously investigated for psoriasis 
(PsO).

Although placental disposition has not been assessed, 
tofacitinib is a small molecule (free-base form 312.4 Dalton); it 
is therefore reasonable to assume that tofacitinib can cross the 
placenta. Other therapies used for UC, including monoclonal 
antibodies and thiopurines, have also been documented to cross 
the placenta, and, in the case of monoclonal antibodies, con-
centrations in cord blood may exceed maternal levels.6, 7

The early phase of the clinical program for tofacitinib 
in RA, PsO, UC, and PsA studied doses ranging from 0.5 mg 
to 50  mg twice daily (BID) and 20  mg to 60  mg once daily 
(QD). Tofacitinib 5 mg and 10 mg BID were brought forward 
to phase III for RA,8–13 PsO,14–16In preclinical animal studies, 
tofacitinib was feticidal and teratogenic in rats and rabbits at 
exposures 146 times and 13 times greater, respectively, than the 
human dose of 5 mg BID approved in RA and at exposures 73 
times and 6.3 times greater, respectively, than the human dose 
of 10 mg BID.20 Teratogenic effects included external and soft 
tissue malformations of anasarca and membranous ventricular 
septal defects, respectively, and skeletal malformations or vari-
ations. In addition, in female rats, there was reduction in fertil-
ity due to an increase in postimplantation loss at exposures 17 
times and 8.3 times greater, respectively, than the human doses 
of 5 mg BID and 10 mg BID. In a peri- and postnatal study in 
rats, reductions in litter size, postnatal survival, and pup body 
weights were observed at exposure levels 73 times the human 
dose of 5 mg BID and 36 times the human dose of 10 mg BID. 
Tofacitinib had no effects on male fertility, sperm motility, or 
sperm concentration in male rats at exposures 133 times and 
67 times greater, respectively, than the human doses of 5 mg 
BID and 10  mg BID.20 The link between animal studies and 
human risk, however, is variable, and it is challenging to predict 
the impact of tofacitinib on human pregnancy or fertility based 
on these data. There are no controlled clinical studies designed 
to determine the effects of tofacitinib in pregnant women or 
breastfeeding women, and prospectively collected registry data 
remain limited.

Prescribers and female patients of reproductive potential 
taking tofacitinib for the approved indication should be advised 
to review guidance on contraception and use of  tofacitinib dur-
ing pregnancy in country-specific product labeling. Women 
of childbearing potential enrolled in tofacitinib clinical devel-
opment program studies are required to take appropriate 
contraceptive precautions (ie, methods that either alone or in 
combination result in a failure rate of less than 1% per year 

when used consistently and correctly) and are monitored for 
pregnancy. In clinical studies, tofacitinib was required to be dis-
continued in female patients who became pregnant.

A previous publication reported pregnancy outcomes 
from RA and PsO safety databases up to April 2014, based on 
the reporting of adverse events (AEs) in clinical studies, postap-
proval safety studies (RA only), and spontaneous AE reporting 
(RA only).21 The aims of this analysis were to report pregnancy 
outcomes from UC patients in the tofacitinib safety database 
up to March 2017 and to provide an update on outcomes in 
patients being treated with tofacitinib for other indications for 
comparison.

METHODS

Ethical Considerations
The studies were conducted in compliance with the 

Declaration of Helsinki, the Good Clinical Practice guide-
lines of the International Conference on Harmonisation, and 
relevant local country regulations. All patients enrolled in the 
tofacitinib UC clinical studies provided informed consent, 
and all participating institutions provided institutional review 
board approval before participation.

Analysis Cohorts
Cases of maternal and paternal exposure to  tofacitinib 

(defined as maternal or paternal exposure to tofacitinib before 
or at the time of conception and/or during the course of preg-
nancy) were identified in the Pfizer safety databases up to 
March 7, 2017, which includes 5 UC interventional studies 
from the tofacitinib clinical development program. The studies 
included a phase II induction study (NCT00787202), 2 phase 
III induction studies (OCTAVE Induction 1 [NCT01465763] 
and OCTAVE Induction 2 [NCT01458951]), a 52-week phase 
III maintenance study (OCTAVE Sustain, NCT01458574), and 
an ongoing, open-label, long-term extension study (OCTAVE 
Open, NCT01470612) (Table 1).

Patients in the UC interventional studies were required 
to have moderate to severe UC. They received placebo or 
tofacitinib at doses ranging from 0.5 to 15 mg BID (Table 1). 
Permitted concomitant UC medications were oral 5-amin-
osalicylates or oral corticosteroids (tapering of  corticos-
teroids was mandatory in the maintenance and long-term 
extension studies). Patients who received tofacitinib 5 mg or 
10  mg BID as the predominant dose were included in the 
analysis cohort.

Interventional studies in patients with RA, PsO, and PsA 
identified in the Pfizer safety database up to March 7, 2017, 
are summarized in Supplementary Table  1. Pregnancy cases 
from noninterventional, postapproval safety studies (RA only) 
and spontaneous AE reporting (reported use on- and off-label 
from all countries around the world in which tofacitinib is mar-
keted) were also identified (up to March 2017), and included 

http://academic.oup.com/ibdjournal/article-lookup/doi/10.1093/ibd/izy160#supplementary-data
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cases referred or self-referred to the Organization of Teratology 
Information Specialists Registry (OTIS; a nonprofit organiza-
tion monitoring medications, chemicals, and other exposures 
during pregnancy).23

Outcomes
Cases were reviewed for any pregnancy-related out-

comes and were categorized as healthy newborn (including 
preterm births and otherwise healthy newborns with low 
birth weight), spontaneous abortion, medical termination 
(including elective termination), fetal demise (defined as death 
after 20 weeks’ gestation), congenital malformation, neonatal 
death, or pending or lost to follow-up (including refusal of 
consent to follow-up).

RESULTS

Pregnancy Outcomes Identified in the Tofacitinib 
UC Clinical Program

A total of 1157 patients (including 301 women of child-
bearing age) with 1612.77 patient-years of tofacitinib expos-
ure were included in the tofacitinib UC interventional studies 
(Table  2). A  total of 25 cases of pregnancy were reported: 
11 cases of maternal exposure were reported among the 301 
women of childbearing age) and 14 cases of paternal exposure. 
All cases involved patients who participated in the phase III 
OCTAVE studies.

Of the 11 maternal cases, tofacitinib exposure began 
within the first trimester in all cases. The most common out-
come (Table 3) was healthy newborn (total, n = 4; including 1 

preterm birth at 36 weeks). Two spontaneous abortions were 
reported. There were 2 medical terminations. Outcome is pend-
ing in 2 cases, and 1 case had an unknown outcome.

Of the 14 paternal cases (Table  3), tofacitinib expos-
ure began within the first trimester in all cases. There were 11 
healthy newborns. Outcome is pending in 1 case, whereas in the 
remaining 2 cases, consent for follow-up was not provided.

Pregnancy Outcomes Identified in the Tofacitinib 
Clinical Program in Patients With RA, PsO, 
and PsA

The numbers of patients included in the analysis cohorts 
for RA, PsO, and PsA and the overall cohort (UC, RA, PsO, 
and PsA) are shown in Table 4.

The number of cases of maternal exposure identified in 
the RA, PsO, and PsA cohorts was 39, 20, and 4, respectively, 
and the number of cases of paternal exposure was 7, 60, and 3, 
respectively.

In all cases, maternal exposure began within the first tri-
mester. The most common outcome was healthy newborn (RA, 
n = 21; PsO, n = 10; PsA, n = 2), including 3 preterm births at 
35 weeks (RA), 37 weeks (RA, low birth weight, 2.1 kg; [10th 
percentile at 37 weeks, 2.5 kg24]), and 37 weeks (PsA). There was 
1 congenital malformation (pulmonary valve stenosis) in the 
newborn of a 32-year-old RA patient with hypertension treated 
with angiotensin II receptor antagonist losartan (50 mg QD), 
with diet-controlled gestational diabetes, and who received 
tofacitinib 5 mg BID. Ten spontaneous abortions (RA, n = 8; 
PsO, n = 1; PsA, n = 1) were reported. There were 11 medical 

TABLE 1: Interventional Studies in Patients With UC From the Tofacitinib Development Program

Study Design Tofacitinib Dose Exposure Time

Phase II
NCT0078720222 Double-blind, placebo-controlled RCT in patients with 

moderate to severe UC (n = 194)
0.5, 3, 10, 15 mg BID Up to 8 wk

Phase III
NCT01465763 (OCTAVE Induction 1)17 Double-blind, placebo-controlled RCT in patients with 

moderate to severe UC (n = 598)
10 mg BID Up to 8 wk

NCT01458951 (OCTAVE Induction 2)17 Double-blind, placebo-controlled RCT in patients with 
moderate to severe UC (n = 541)

10 mg BID Up to 8 wk

NCT01458574 (OCTAVE Sustain)17 Double-blind, placebo-controlled RCT of maintenance  
therapy in respondersa from OCTAVE Induction 1 and 2 
(n = 593)

5 mg or 10 mg BID Up to 52 wk

NCT01470612 (OCTAVE Open; 
ongoing)

Long-term extension study including patients who com-
pleted OCTAVE Induction 1 or 2, or OCTAVE Sustain 
(n = 944)

5 mg or 10 mg BID More than 4 y

Abbreviation: RCT, randomized controlled trial.
aResponders were defined as patients with ≥3 points and ≥30% decrease from baseline total Mayo score and a decrease in rectal bleeding subscore ≥1 point or an absolute bleeding 
subscore of 0 or 1 at week 8 of OCTAVE Induction 1 and 2.
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terminations (RA, n = 5; PsO, n = 5; PsA, n = 1). Eight mater-
nal exposure cases (RA, n = 4; PsO, n = 4) were pending or 
lost to follow-up. An overview of outcomes of pregnancies with 
maternal tofacitinib exposure across UC, RA, PsO, and PsA is 
shown in Figure 1A.

Paternal exposure in cases from the RA, PsO, and PsA 
cohorts began in the first trimester in all except 5 cases, for 
which timing of  exposure in relationship to the estimated 
date of  conception could not be determined. The most com-
mon pregnancy outcome was healthy newborn, with 44 cases 
reported (RA, n = 5; PsO, n = 38; PsA, n = 1). Of  these 44 
healthy newborns, 2 were born preterm at 36 weeks (RA) 
and 35 weeks (PsO). Other outcomes included 7 spontaneous 
abortions (RA, n = 2; PsO, n = 4; PsA, n = 1) and 1 neonatal 

death (PsO, the newborn developed cardiac arrest just after 
delivery at 36 weeks and had other unspecified clinical fac-
tors that may have contributed to the death). The remaining 
18 cases (PsO, n  =  17; PsA, n  =  1) were pending or lost to 
follow-up. An overview of  outcomes of  pregnancies with 
paternal tofacitinib exposure across UC, RA, PsO, and PsA 
is shown in Figure 1B.

Pregnancy Outcomes Identified in 
Noninterventional Safety Studies and 
Spontaneous AE Reporting

There were 45 postmarketing cases of  tofacitinib 
exposure during pregnancy reported in the safety database. 
Of  these, 28 cases were reported in patients with RA (23 
spontaneous cases and 5 noninterventional study cases), and 
there were 17 cases for which the indication was not provided 
(Table 5).

There were 27 cases of maternal exposure and 1 case of 
paternal exposure within the 28 cases reported in RA patients. 
In all 28 cases, exposure to tofacitinib began in the first trimes-
ter. Outcomes for the 27 cases of maternal exposure are shown 
in Table  5. Three healthy newborns were born preterm at 37 
weeks (n = 1, born with a short umbilical cord) and at 34 weeks 
(n  =  2). There was 1 congenital malformation of ventricular 
septal defect, in association with concurrent reports of viral 
meningitis and gastroenteritis. Concomitant medication dur-
ing this pregnancy included paracetamol tablets (oral 1 g BID),  
citalopram tablets (oral 20 mg QD), and clorazepate dipotas-
sium tablets (oral 10 mg QD).

Of the 17 pregnancies without a reported indication, 
15 were maternal cases and 2 were cases of paternal expos-
ure. Among the 15 maternal cases, exposure to tofacitinib 
began in the first trimester (n = 6) and was unknown in 9 cases. 
Pregnancy outcomes are shown in Table 5.

TABLE  2: Number of Pregnancies With Maternal or 
Paternal Exposure to Tofacitinib Identified in the UC 
Interventional Studiesa

Characteristic All Tofacitinib

Patients enrolled, No. 1157
Tofacitinib exposure, PY 1612.77
No. women of childbearing ageb 301
No. pregnancy reportsc 25
No. pregnancy reports of maternal  

exposure (% of women of childbearing age)
11 (3.7)

Median aged (range), y 30 (24–41)
No. pregnancy reports of paternal exposure 14

Abbreviation: PY, patient-years.
aData as of December 16, 2016 for Study NCT01470612. 
bAge 18–44 years for patients enrolled in UC clinical development program studies. 
cIncluding both cases of maternal and paternal exposure. 
dOf women who reported cases of maternal exposure during pregnancy.

TABLE  3: Pregnancy Outcomes in Cases of Maternal or Paternal Exposure Identified in the Tofacitinib UC 
Intervention Studies

Cases of Exposure
Maternal Exposure to Tofacitinib (n = 11),  

No. (% of Identified Cases)
Paternal Exposure to Tofacitinib (n = 14),  

No. (% of Identified Cases)

Healthy newborna 4 (36.4) 11 (78.6)
Medical terminationb 2 (18.2) 0 (0.0)
Neonatal death 0 (0.0) 0 (0.0)
Fetal death 0 (0.0) 0 (0.0)
Congenital malformation 0 (0.0) 0 (0.0)
Spontaneous abortion 2 (18.2) 0 (0.0)
Pending or lost to follow-up 3 (27.3) 3 (21.4)

aIncludes 1 preterm birth (36 weeks, 2.92 kg). 
bCase #1: the patient decided to terminate the pregnancy based on the potential risks of tofacitinib. Case #2: reason unknown.
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DISCUSSION
A previous publication reported 91 pregnancies in 

patients, or partners of patients, receiving tofacitinib in the 
RA and PsO tofacitinib clinical development program studies, 
as of April 2014 (maternal exposure, n = 47; paternal expos-
ure, n = 44).21 In this updated report, analysis of 5 tofacitinib 
UC clinical development program studies has identified 25 

pregnancies (maternal exposure, n  =  11; paternal exposure, 
n = 14). No fetal deaths and no congenital malformations were 
reported.

There are limited data on pregnancy outcomes among 
women with UC. Studies have reported a higher risk of adverse 
outcomes, which include low birth weight, small for gestational 
age, spontaneous abortion, preterm delivery, and neonatal 

TABLE 4: Number of Pregnancies With Maternal or Paternal Exposure to Tofacitinib Identified in the RA, PsO, and 
PsA Intervention Studies and Across All Indications (Including UC)

Characteristic RA PsO PsA Alla

No. patients enrolled 7061 3663 783 12,664
Tofacitinib exposure, PY 22,874.52 8950.16 1237.89 34,675.34
No. women of childbearing ageb 1663 519 146 2629
No. pregnancy reportsc 46 80 7 158
No. pregnancy reports of maternal exposure (% of women of  

childbearing age)
39 (2.3) 20 (3.9) 4 (2.7) 74 (2.8)

Median aged (range), y 31 (22–40) 29 (19–43) 32 (27–37) 30 (19–43)
No. pregnancy reports of paternal exposure 7 60 3 84

Abbreviation: PY, patient-years.
aIncludes UC data. 
bAge 18–44 years for patients enrolled in PsO and PsA clinical development program studies; age 18–45 years for patients enrolled in RA clinical development program studies. 
cIncluding both cases of maternal and paternal exposure. 
dOf women who reported cases of maternal exposure during pregnancy (based on n = 38 for RA).

FIGURE 1. Overview of pregnancy outcomes following maternal (A) and paternal (B) exposure to tofacitinib in the UC, RA, PsO, and PsA clinical 
 studies. Outcomes are categorized as fetal death, congenital malformation, spontaneous abortion, healthy newborn, medical termination, and 
pending or lost to follow-up.
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death.1, 2 Patients in the tofacitinib UC clinical studies were per-
mitted to continue use of 5-aminosalicylic acid. One preterm 
birth was reported in a case of paternal exposure.

The findings from the UC studies were generally consist-
ent with the updated analysis across the entire tofacitinib pro-
gram in UC, RA, PsO, and PsA. A total of 158 pregnancies were 
reported (maternal exposure, n = 74; paternal exposure, n = 84). 
There were no reports of fetal demise. One case of congenital 
malformation (pulmonary valve stenosis) and 19 spontaneous 
abortions were reported. The remaining known outcomes were 
healthy newborns (n = 93) or medical terminations (n = 13), and 
32 cases were pending or lost to follow-up. In addition to the 
pregnancy cases reported in the tofacitinib program, 45 pregnan-
cies (including 42 cases of maternal exposure) were identified in 
noninterventional safety studies and spontaneous AE reporting 
(up to March 7, 2017). Outcomes included 7 healthy newborns, 
a congenital malformation of ventricular septal defect, 3 sponta-
neous abortions, 1 medical termination, and 33 cases pending or 
lost to follow-up.

The observed frequencies of congenital malformations and 
spontaneous abortions (1.0% and 10.8%, respectively) reported in 
the tofacitinib clinical development program studies, noninterven-
tional safety studies, and spontaneous AE reporting appeared to 
be consistent with the background risks in the general population. 
In the general population of the United States, the background 
risk was ~3% for major birth defects and ~10% for spontaneous 
abortions, respectively.25, 26 Reported background risks for sponta-
neous abortion in other regions were generally similar to those in 
the United States: United Kingdom, ~20%27; Denmark, 10.9%28; 
China, 7.9%29; and Brazil, 14.0%.30

A key limitation of this analysis was that it was not 
prospective; cases were identified as AEs in the Pfizer safety 
database. As contraception was required and pregnancy was a 
discontinuation criterion in female patients in the tofacitinib 

clinical development program, outcomes may have been 
under-reported or lost to follow-up after discontinuation of the 
study drug. In addition, limited information is available on the 
exact date of conception and gestational age, and, at the time of 
the report, information on disease activity in each patient was 
not prospectively collected. Furthermore, with only 1 patient 
receiving 5 mg BID at the time of conception (a case of sponta-
neous abortion) among the 11 UC maternal cases, meaningful 
comparisons of outcomes between the 5 mg and 10 mg BID 
doses could not be made. Finally, there are not enough data to 
create a control group, as the number of placebo patients and 
exposure to placebo were limited compared with tofacitinib 
among patients reporting pregnancies, due to the clinical study 
designs. Although the observed frequencies of congenital mal-
formations and spontaneous abortions appeared to be consist-
ent with the background risks in the general population in the 
United States, given the findings from preclinical animal studies 
and the lack of controlled clinical studies designed to determine 
the effects of tofacitinib in pregnant or breastfeeding women 
and limited prospectively collected registry data, prescribers 
and female patients of reproductive potential should be advised 
to review guidance on contraception and use of tofacitinib dur-
ing pregnancy in country-specific product labeling.

Given the relatively few cases of pregnancy reported with 
tofacitinib, definitive conclusions cannot be drawn regarding 
the effect of tofacitinib on pregnancy and newborn outcomes. 
Pregnancy outcomes in patients receiving tofacitinib will con-
tinue to be monitored in clinical studies through routine phar-
macovigilance and via postapproval safety studies.

SUPPLEMENTARY DATA
Supplementary data are available at Inflammatory Bowel 

Diseases online. 

TABLE  5: Pregnancy Outcomes in Cases Identified in Noninterventional Safety Studies and Spontaneous  
AE Reporting

Cases of Exposure, No. (% of Identified Cases)

RA Indication Not Reported All

n = 27 Maternal Cases n = 15 Maternal Cases n = 42 Maternal Cases

n = 1 Paternal Case n = 2 Paternal Cases n = 3 Paternal Cases

Healthy newborna 5 (17.9) 2 (11.8)b 7 (15.6)b

Medical termination 1 (3.6) 0 (0.0) 1 (2.2)
Fetal death 0 (0.0) 0 (0.0) 0 (0.0)
Neonatal death 0 (0.0) 0 (0.0) 0 (0.0)
Congenital malformation 1 (3.6) 0 (0.0) 1 (2.2)
Spontaneous abortion 3 (10.7) 0 (0.0) 3 (6.7)
Pending or lost to follow-up 18 (64.3)b 15 (88.2)b 33 (73.3)c

aIncludes preterm births (n = 3). 
bCases of maternal exposure except for 1 paternal case. 
cCases of maternal exposure except for 2 paternal cases.
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