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STRUCTURED ABSTRACT 
 
Question: Are biologic, thiopurine, or combination therapy for inflammatory 
bowel disease (IBD) during pregnancy associated with increased adverse ma-
ternal and fetal outcomes? 
 
Design: Prospective, multicenter, observational cohort study. 
 
Setting: Thirty centers in the United States. 
 
Patients: There were 1,712 pregnant women with inflammatory bowel disease 
(IBD) enrolled between 2009 and 2019, representing 1,490 completed preg-
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nancies, 1,431 live births, and 1,010 infants with 1-year developmental meas-
urements available. 
 
Exposures: Primary exposures included thiopurines or biologics used in the 3 
months before the last menstrual period or during pregnancy. Women were di-
vided into 4 exposure groups: unexposed (no use of thiopurines or biologics, 
but could include use of antibiotics, mesalamine, or steroids), thiopurine ex-
posed, biologic exposed, and combination therapy (thiopurine and biologic) 
exposed. Study patients completed detailed questionnaires at study entry, each 
trimester, and 4, 9, and 12 months after birth. 
 
Outcome: Five primary outcomes were spontaneous abortion (SAB), preterm 
birth, low birth weight, congenital malformations, and infant infections 
(serious or non-serious). Secondary outcomes were stillbirth, intrauterine 
growth restriction, small for gestational age, placental abruption, eclampsia, 
pre-eclampsia, cesarean section, fetal distress, and infant intensive care unit 
admission. Developmental milestones were also assessed at 12, 24, 36, and 48 
months, and included communication, fine and gross motor skills, personal, 
social, and problem solving.   
 
Data Analysis: Incidence of pregnancy and neonatal outcomes among wom-
en exposed to thiopurines, biologics, or combination therapy were compared 
to those of women who were unexposed to these agents. Adjusted odds ratios 
(OR) were calculated using multivariable logistic regression adjusting for rel-
evant confounders (including disease activity, maternal and infant characteris-
tics, and prior SAB) (Figure 1). Cox proportional hazard models were con-
structed to assess predictors of SAB within 20 weeks. 
  
Funding: The study was funded by the Crohn’s & Colitis Foundation, Lisa 
and Douglas Goldman Foundation, Lab and Valibhav Goel Foundation, and 
the National Institutes of Health.   
 
Results: Exposure to thiopurines, biologics, or combination therapy were not 
associated with an increased risk of congenital malformations, SAB, preterm 
birth, low birth weight, or infections during the infant’s first year of life. 
Higher IBD activity was associated with a greater risk of SAB (hazard ratio 
[HR]= 3.41; 95% confidence interval [CI]: 1.51-7.69), and preterm birth was 
associated with an increased risk of infant infections (OR= 1.73; 95% CI: 
1.19-2.51) (Figure 2).  
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Figure 1. Adjusted odds ratios for the association of inflammatory bowel disease (IBD) therapies 
with adverse pregnancy-related outcomes (controlling for maternal age, steroid use, and IBD activity).  
LBW, low birth weight; NICU, neonatal intensive care unit; SAB, spontaneous abortion. 
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COMMENTARY 
 
Why Is This Important?  
Women with IBD are more likely to 
have pregnancy-related complications 
compared to women without IBD.1 
Higher disease activity is associated 
with adverse pregnancy outcomes, and 
retrospective data from France indicated 
that discontinuation of anti-tumor ne-
crosis factor (TNF) therapy before week 
24 of pregnancy increases the risk of an 
IBD flare.2,3 However, there has been 
hesitancy among patients and providers 
to continue thiopurine and biologic ther-
apies during pregnancy due to the po-
tential risk of maternal complications, 
congenital malformations, and infec-
tions.2 In fact, European guidelines sug-
gest stopping biologics at 22 weeks ges-
tation, although this may increase the 
risk of IBD flares. 
 
Recent American guidelines recom-
mended continuation of thiopurines and 
anti-TNF agents during pregnancy, but 

this was based on low-quality evidence 
(4). Therefore, additional data was sore-
ly needed to demonstrate the safety of 
continuing thiopurines and biologics 
during pregnancy, as this practice 
would minimize the risk of disease 
flares and subsequent complications.  
The Pregnancy in IBD And Neonatal 
Outcomes (PIANO) Study greatly ex-
pands our knowledge as the largest pro-
spective study assessing the safety of 
biologics and thiopurines in pregnancy. 
It provides comprehensive information 
about demographics, changes in disease 
activity and maternal and infant out-
comes.  
 

Figure 2: Pregnancy and Neonatal Outcomes After Fetal Exposure to Biologics and Thiopurines 

Among Women With Inflammatory Bowel Disease 

Key Study Findings 
In this prospective cohort study of 
1,712 pregnant women with IBD, thio-
purine and biologic use were not asso-
ciated with an increased risk of con-
genital malformations, SABs, preterm 
birth, low birth weight, or infant infec-
tions within 1 year, but increased IBD 
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Caution 
Data regarding maternal and neonatal 
outcomes are self-reported by the moth-
ers, rather than obtained and confirmed 
by the medical record. This raises the 
potential of misclassification bias. Se-
lection bias is also possible due to loss 
to follow-up; however, this was not ob-
served differentially by drug exposure 
group.  
 
The study also did not assess small mol-
ecule therapies (e.g., tofacitinib, 
upadacitinib, and ozanimod) or recently 
approved biologic agents for IBD such 
as risankizumab. Additionally, the 
makeup of biologic users was predomi-
nantly anti-TNF (e.g., infliximab, ada-
limumab), with only 8.6% of patients 
exposed to anti-integrin (e.g., vedoli-
zumab) or anti-interleukin 12/23 agents 
(e.g., ustekinumab). Therefore, the re-
sults of this study may not apply to us-
ers of non-anti-TNF biologics.   
 
My Practice 
When my female patients with IBD on 
biologic or thiopurine therapies become 
pregnant, I continue these agents 
throughout pregnancy to minimize the 
risk of IBD flares and the need for corti-
costeroids. I also counsel my patients 
regarding the importance of optimizing 

disease control prior to pregnancy, as 
data indicates that IBD flares and corti-
costeroid use are associated with ad-
verse pregnancy outcomes (3,5). I cur-
rently discontinue small molecules such 
as tofacitinib, upadacitinib, and ozani-
mod, which do not have adequate safety 
data for use during pregnancy.  
 
For Future Research 
Data regarding the use of non-anti-TNF 
biologics during pregnancy are limited. 
As the spectrum of biologic therapies 
for IBD continues to expand, future re-
search should expand on the safety of 
utilizing agents such as vedolizumab, 
ustekinumab, and risankizumab during 
pregnancy. Additionally, research is 
needed regarding the impact of biologic 
and thiopurine exposures on infant de-
velopmental milestones beyond 1 year. 
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activity was associated with an in-
creased risk of SAB (hazard ratio= 
3.41; 95% confidence interval: 1.51-
7.69). Also, these drug exposures were 
not associated with any differences in 
developmental milestones in the first 
year of life.  
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