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Pharmacovigilance pregnancy data 
in a large population of patients with 
chronic inflammatory disease exposed to 
certolizumab pegol
Megan Clowse , Rebecca Fischer-Betz, Catherine Nelson-Piercy, Angela E. Scheuerle, 
Brigitte Stephan, Marla Dubinsky, Thomas Kumke, Rachna Kasliwal,  
Bernard Lauwerys and Frauke Förger

Abstract
Introduction: Chronic inflammatory diseases (CIDs), including rheumatic diseases and other 
inflammatory conditions, often affect women of reproductive age. Tumor necrosis factor 
inhibitors (TNFi) are widely used to treat CID, but there is limited information on outcomes 
of TNFi-exposed pregnancies. We evaluated pregnancy outcomes from 1392 prospectively 
reported pregnancies exposed to certolizumab pegol (CZP), a PEGylated, Fc-free TNFi with no 
to minimal placental transfer.
Methods: CZP-exposed pregnancies in patients with CID from the UCB Pharmacovigilance 
global safety database were reviewed from the start of CZP clinical development (July 2001) 
to 1 November 2020. To limit bias, the analysis focused on prospectively reported cases with 
known pregnancy outcomes.
Results: In total, 1392 prospective pregnancies with maternal CZP exposure and known 
pregnancy outcomes (n = 1425) were reported; 1021 had at least first-trimester CZP exposure. 
Live birth was reported in 1259/1425 (88.4%) of all prospective outcomes. There were 150/1425 
(10.5%) pregnancy losses before 20 weeks (miscarriage/induced abortion), 11/1425 (0.8%) 
stillbirths, and 5/1392 (0.4%) ectopic pregnancies. Congenital malformations were present in 
30/1259 (2.4%) live-born infants, of which 26 (2.1%) were considered major according to the 
Metropolitan Atlanta Congenital Defects Program criteria. There was no pattern of congenital 
malformations.
Discussion and conclusion: No signal for adverse pregnancy outcomes or congenital 
malformations was observed in CZP-exposed pregnancies. Although the limitations of data 
collected through this methodology (including underreporting, missing information, and 
absence of a comparator group) should be considered, these data provide reassurance 
for women with CID who require CZP treatment during pregnancy, and their treating 
physicians.
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Introduction
Chronic inflammatory diseases (CIDs), including 
rheumatoid arthritis (RA), axial spondyloarthritis 
(axSpA), psoriatic arthritis (PsA), Crohn’s dis-
ease (CD), and psoriasis (PSO), often affect 
women of reproductive age. Many of these dis-
eases manifest in early adulthood, meaning dis-
ease activity often overlaps with peak reproductive 
years for women.1,2 There is evidence that uncon-
trolled disease activity in CID during pregnancy 
can increase the rate of adverse pregnancy out-
comes such as miscarriage, preterm delivery, and 
low birth weight; therefore, these pregnancies 
may be considered higher risk when left untrea
ted.3–12 Careful management of women with CID 
who are pregnant, potentially pregnant, or plan-
ning pregnancy at initiation of a pharmacological 
treatment is therefore crucial, including ensuring 
patients reach a stable condition with low inflam-
matory activity prior to pregnancy. Moreover, 
because many pregnancies are unplanned, repro-
ductive health and potential for pregnancy should 
be discussed with women of childbearing age with 
CID early in the course of disease.13,14

Some medications commonly used to treat rheu-
matic disease, including corticosteroids, non-
steroidal anti-inflammatory drugs (NSAIDs), 
methotrexate, and opioids, have been associated 
with adverse pregnancy outcomes,15–19 resulting 
in a need to reduce their intake during pregnancy. 
In line with current treatment guidelines,14,20–22 
tumor necrosis factor inhibitors (TNFi) are 
widely used to treat CIDs, and currently available 
data suggest their use is compatible with the first 
trimester of pregnancy, when organogenesis 
occurs, and for some TNFi, the second and third 
trimesters.12,20 Evidence is sufficient to indicate 
that certolizumab pegol (CZP) can be continued 
for the entire duration of pregnancy in women 
with rheumatic disease, though some guidelines 
suggest stopping other TNFi, including etaner-
cept, adalimumab, and infliximab in the weeks or 
months prior to delivery to decrease fetal expo-
sure.14,20,23 Given this changing treatment land-
scape for CID in pregnancy, it is important health 
care providers have access to all available infor-
mation to enable individual decision making in 
women of childbearing age, and ensure the ben-
efits and risks of biologic therapies are appropri-
ately understood.

Currently, most evidence on pregnancy outcomes 
following exposure to biologics comes from obser-
vational and cross-sectional studies.24 However, 

prospective/retrospective registries, real-world 
evidence, and pharmacovigilance databases may 
provide additional evidence in biologic-treated 
women during pregnancy.

CZP is a PEGylated, Fc-free TNFi established 
for the treatment of several inflammatory dis-
eases, including RA, axSpA, PsA, CD, and 
PSO.25,26 Unlike other TNFi, CZP lacks an Fc 
fragment and thus does not bind the neonatal Fc 
receptor, which mediates maternal–fetal transfer 
of antibodies from the first trimester onward.27,28 
Clinical pharmacokinetic studies showed that 
CZP had no to minimal levels of placental trans-
fer during the third trimester;29,30 continued CZP 
use is therefore considered to be compatible with 
pregnancy in women with a CID if clinically 
needed.25,26 Furthermore, when prescribed post-
partum, it has been shown to have minimal trans-
fer from plasma to breast milk.31

Data on pregnancies exposed to CZP from UCB’s 
Pharmacovigilance global safety database, using 
cutoff dates in 2014 and 2017, have been previ-
ously reported, with 528 prospective pregnancies 
with known outcomes reported up to 2017.32,33 
These reports showed no increase in adverse out-
comes in CZP-exposed prospective pregnancies, 
compared with the general population. Here, we 
report data up to November 2020 from 1392 pro-
spective pregnancies with known outcomes and 
CZP exposure from the UCB Pharmacovigilance 
global safety database, including 1021 with first-
trimester CZP exposure. Data collected include 
rates of adverse maternal/fetal outcomes, congen-
ital malformations, as well as preterm delivery 
and birth weight. Pregnancy outcomes across dif-
ferent indications for CZP treatment are broken 
down for further review. In addition, confound-
ing factors potentially contributing to adverse 
pregnancy outcomes in severe CID patients 
treated with CZP are evaluated.

Methods

Data source and patient populations
The methodology used to collect pregnancy  
data has been previously reported.33 Details of 
pregnancies with CZP exposure were obtained 
from the UCB Pharmacovigilance global safety 
database from the start of CZP clinical develop-
ment (earliest report 12 July 2001) up to a cutoff 
date of 1 November 2020. Data were obtained 
from spontaneous reports (information received 
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directly from the patient or health care provider), 
or from interventional and non-interventional 
studies (including non-pregnancy registry stud-
ies). Organization of Teratology Information 
Specialists (OTIS) case reports were excluded, 
since they were collected as part of an ongoing 
prospective pregnancy registry (NCT01797224).

Pregnancy outcomes were collected for prospective 
and retrospective pregnancies with CZP exposure. 
A prospective pregnancy is one in which CZP 
exposure was reported to UCB Pharma prior to 
knowledge of the pregnancy outcome or prior to 
detection of a congenital malformation on prenatal 
examination. A retrospective pregnancy is one in 
which CZP exposure was reported to UCB Pharma 
after the outcome of the pregnancy was known or 
after detection of a congenital malformation on 
prenatal test. To limit potential reporting bias asso-
ciated with retrospective cases, here we focus on 
outcomes from prospectively reported pregnancies 
with maternal CZP exposure up to the cutoff date, 
including those previously published.32,33

Pregnancy outcomes
Pregnancy outcomes were descriptively reported 
and included live birth, ectopic pregnancy, preg-
nancy loss before 20 weeks of gestation due to mis-
carriage (non-induced embryonic/fetal death 
before 20 weeks’ gestation) or induced abortion 
(medically indicated or elective), stillbirth (fetal 
death occurring at or after 20 weeks’ gestation), 
and congenital malformations. For live births, we 
analyzed the following outcomes: congenital mal-
formations, preterm delivery (delivery before 
37 weeks’ gestation), preterm delivery according to 
reported maternal corticosteroid use, and low birth 
weight (<2500 g).34,35 Where both birth weight 
and gestational age at delivery were recorded, the 
percentage of live-born infants with low birth 
weight who were small-for-gestational age (SGA; 
birth weight <10th centile36) was calculated.

Pregnancies with unknown outcomes included 
ongoing pregnancies and those with no pregnancy 
outcome reported; these pregnancies were not 
included in the analysis.

Timing of CZP exposure during pregnancy was 
recorded by trimester, defined based on the first day 
of the last menstrual period. The first trimester was 
defined as the period up to 12 weeks and 6 days’ ges-
tation, the second as 13–28 weeks and 6 days’ gesta-
tion, and the third as any time at or after 29 weeks’ 

gestation. If no information on timing of CZP expo-
sure during pregnancy was available, this was 
reported as ‘unknown’ in the safety database. Also 
collected in the database were maternal indication(s) 
for CZP treatment, maternal age at the start of preg-
nancy, maternal comorbidities (gestational diabe-
tes, hypertensive disease of pregnancy, infections 
during pregnancy, and postpartum), country of ori-
gin, and concomitant medications.

Cases of congenital malformations were reviewed 
by an external clinical teratologist and classified as 
major or minor using the Metropolitan Atlanta 
Congenital Defects Program (MACDP)37 and the 
European Surveillance of Congenital Anomalies 
(EUROCAT) criteria.38

Analysis of variables associated with pregnancy 
outcomes
A univariate logistic regression analysis was used to 
identify baseline variables associated with preg-
nancy loss at <20 weeks’ gestation, preterm birth, 
and low birth weight. The following baseline varia-
bles (yes/no unless otherwise stated) were included: 
maternal age (⩽35 or >35 years); CZP indication: 
RA, PsA, axSpA, CD, and PSO; gestational diabe-
tes; hypertensive disease of pregnancy (including 
hypertension, preeclampsia, and eclampsia); 
maternal infections; and any use of the following 
drugs during pregnancy: systemic corticosteroids 
excluding topical and inhaled preparations, 
NSAIDs, opioid analgesics, and methotrexate/
leflunomide. Dexamethasone use, recorded in 
three cases, was not excluded from the model 
because the indication for its prescription was not 
reported. Each variable also included an ‘unknown’ 
category to account for missing information not 
reported in the safety database. All of these varia-
bles, if present in at least 10% of the CZP-exposed 
population, were entered into a multivariable step-
wise regression model. The multivariable model 
used a forward selection criterion of p < 0.05 and a 
backward elimination criterion of p ⩾ 0.1. Given 
the heterogeneity and sparsity of the information 
reported, it was not possible to include dose and 
time of exposure of concomitant medications in 
either the univariate or multivariable analysis.

Outcomes from the univariate and multivariable 
analyses are reported as odds ratios (ORs) with 
95% confidence intervals (CIs).

A checklist for the reporting of studies con-
ducted using observational routinely collected 
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health data statement for pharmacoepidemiology 
(RECORD-PE) is provided in the supplementary 
material (Supplementary Table 1).39

Patient and public involvement. Neither patients 
nor other members of the public were involved in 
the design, conduct, reporting, or dissemination 
of this research.

Results

Patient disposition and baseline characteristics
A total of 5681 reports of pregnancies (including 
both prospective and retrospective cases) with 
CZP exposure were identified in the UCB 
Pharmacovigilance global safety database from 
the start of CZP clinical development up to the 
cutoff date of 1 November 2020, from all 

reporting sources, as described above. Of these, 
5576/5681 (98.2%) and 105/5681 (1.8%) had 
maternal and paternal CZP exposure, respec-
tively (Figure 1).

Of all 4234 reported prospective pregnancies, 
1392 (32.9%) had known outcomes (n = 1425 
pregnancy outcomes; see Figure 1 and Table 1). 
Of these pregnancies, the most common indica-
tion for CZP treatment was RA (n = 643), fol-
lowed by CD (n = 293), axSpA (n = 215), PsA 
(n = 113), PSO (n = 61), and other (n = 52); diag-
nosis data were missing in 60 patients; some 
patients had multiple indications.

Prospective pregnancies with known outcomes
Maternal demographics. In total, 577/1392 
(41.5%) records of prospective pregnancies with 

Figure 1. Reports of pregnancies exposed to CZP identified in the UCB Pharmacovigilance global safety 
database.
Some patients may have had multiple indications for CZP treatment. axSpA, axial spondyloarthritis; CZP, certolizumab 
pegol; PsA, psoriatic arthritis; RA, rheumatoid arthritis.
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maternal CZP exposure were obtained from 
spontaneous reports and 91/1392 (6.5%) from 
clinical trials. The remaining 724/1392 (52.0%) 
came from non-interventional studies, including 
non-pregnancy registry data or other sources. 
Most reports originated from patients based in 
North America (658/1392; 47.3%) or Western 
Europe (363/1392; 26.1%) (Table 1). The mean 
maternal age was 31.9 years, with most patients 
(883/1392; 63.4%) aged ⩾18 to ⩽35 years. The 
mean maternal age across indications was compa-
rable, ranging from 29.2 to 32.8 years. Most pro-
spective pregnancies (1021/1392; 73.3%) were 
exposed to CZP at least during the first trimester 
of the pregnancy; 547/1392 (39.3%) were exposed 
to CZP during all trimesters. Where information 
was available, maternal comorbidities and con-
comitant medication intake, including corticoste-
roids, NSAIDs, methotrexate, leflunomide, 
azathioprine, sulfasalazine, and opioid analgesics, 
are reported (Table 1). Baseline characteristics of 
pregnancies with unknown outcomes were com-
parable to pregnancies with known outcomes 
(Table 1).

Pregnancy outcomes. The 1392 pregnancies with 
1425 known pregnancy outcomes resulted in 
1259/1425 (88.4%) live births (Figure 2). Across 
all indications, live birth was the most common 
pregnancy outcome.

There were 150/1425 (10.5%) pregnancy losses 
before 20 weeks’ gestation (Figure 2), including 
111/1425 (7.8%) miscarriages and 39/1425 (2.7%) 
elective or medically indicated abortions. There 
were 11/1425 (0.8%) stillbirths in total: five 
occurred in patients with RA and two each in 
patients with axSpA, PSO, or CD. Ectopic preg-
nancies were reported in 5/1392 (0.4%) cases: 
three occurred in patients with RA and one each in 
women with PSO or CD. In total, 124/1259 (9.8%) 
live births were preterm and 101/1259 (8.0%) of 
infants had low birth weight (Table 2). In the over-
all cohort, quantitative birth weight information 
plus exact gestational age was only available in 116 
live-born infants, precluding estimation of the per-
centage of SGA infants for the overall cohort.

Congenital malformations. Congenital malforma-
tions were reported in 35/1425 known pregnancy 
outcomes (2.5%), of which 30/1259 presented in 
live-born infants (2.4%) (Table 2). Of all cases 
with congenital malformations, 6/35 (17.1%) did 
not have known first-trimester CZP exposure 

(unknown exposure in three cases). A total of 26 
congenital malformations that presented in 22 live-
born infants were classified as major according to 
the MACDP criteria, representing a prevalence of 
2.1% (26/1259) in live-born infants. According to 
EUROCAT criteria, 17 congenital malformations 
in 16 live-born infants were major (1.4% (17/1259) 
of all live births). All five congenital malformations 
occurring in pregnancies ending in either miscar-
riage or elective abortion were major according to 
MACDP criteria (Table 3); according to EURO-
CAT criteria, only two were major (classification 
was ‘unknown’ in one case).

Factors associated with outcomes in prospective 
CZP-exposed pregnancies. Results of the initial 
univariate analyses, performed to evaluate asso-
ciations between baseline variables and pregnancy 
outcomes (see ‘Methods’ section), are presented 
in Supplementary Figure 1.

In the multivariable stepwise regression model, 
reported corticosteroid use (i.e. any use during 
pregnancy) was identified as associated with 
increased odds of preterm birth [OR (95% CI): 
2.1 (1.3–3.4), p < 0.005] and low birth weight 
[OR (95% CI): 1.7 (1.0–2.9), p < 0.05] but 
decreased odds of pregnancy loss at <20 weeks 
[OR (95% CI): 0.5 (0.3–0.9), p < 0.05] (Figure 
3). Reported NSAID use (i.e. any use during 
pregnancy) was associated with increased odds of 
pregnancy loss at <20 weeks [OR (95% CI): 2.2 
(1.2–4.0), p < 0.05], as was methotrexate/lefluno-
mide use [OR (95% CI): 3.2 (1.7–6.2), p < 0.0005] 
(Figure 3). The analysis also identified an associa-
tion between a diagnosis of CD and pregnancy 
loss at <20 weeks [OR (95% CI): 2.5 (1.5–4.1), 
p = 0.0005], and between RA and low birth weight 
[OR (95% CI): 1.9 (1.1–3.3), p < 0.05] (Figure 
3). Finally, maternal infections were associated 
with increased odds of preterm birth [OR (95% 
CI): 1.9 (1.1–3.5), p < 0.05] (Figure 3).

Retrospective pregnancies with known outcomes.  
Out of 1362 outcomes from 1342 retrospectively 
reported maternal exposure pregnancies, 1259 
had known outcomes, including 1014 (80.5%) 
live births, 199 (15.8%) miscarriages, 11 (0.9%) 
medically indicated abortions, 9 (0.7%) elective 
abortions, 13 (1.0%) stillbirths, and 13 (1.0%) 
ectopic pregnancies; 71/1014 (7.0%) live births 
were reported preterm and 43/1014 (4.2%) 
infants had low birth weight. Congenital malfor-
mations were reported in 38 cases out of 1259 
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Figure 2. Pregnancy outcomes of prospectively reported pregnancies with maternal CZP exposure.
Data are reported as n (%). axSpA, axial spondyloarthritis; CD, Crohn’s disease; CZP, certolizumab pegol; PsA, psoriatic 
arthritis; PSO, psoriasis; RA, rheumatoid arthritis.
aIncludes miscarriages, and elective and medically indicated abortions, but not stillbirths.
bPercentages of ectopic pregnancies are reported using the total number of pregnancies as the denominator.

(3.0%) outcomes, of which 28 cases out of 1014 
(2.8%) outcomes presented in live-born infants.

Discussion
This analysis reports outcomes from the largest 
pregnancy safety database dedicated to CZP use 
in patients with CID. Outcomes are reported for 
1392 prospective pregnancies with maternal CZP 
exposure, including 1021 with first-trimester 
exposure. Over 85% of all prospectively reported 
pregnancies with CZP exposure and known out-
comes resulted in live birth, with no observed 
increase in adverse outcomes.

In the general population, rates of miscarriage 
range from 12% to 25%,40,41 abortion 1% to 
20.4%,42,43 major congenital malformations 2% 

to 3%,44,45 preterm birth 12%,46 and low birth 
weight 8.2%.46 Rates of adverse pregnancy out-
comes reported in this analysis are in keeping 
with those from the general population,47–51 those 
from previous registry studies evaluating biologics 
in pregnancy in women with CID,52,53 and also 
with previous publications from the UCB 
Pharmacovigilance global safety database report-
ing prospective pregnancy outcomes using cutoff 
dates in 2014 (339 pregnancies)32 and 2017 (528 
pregnancies).33

In particular, the rates of major congenital mal-
formations in prospective pregnancies from this 
database were comparable to those reported in 
the general population,44,45 although caution is 
required in assessing data collected through dif-
ferent methodologies. Nonetheless, no pattern of 

https://journals.sagepub.com/home/tab
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Table 3. Congenital malformations in prospectively reported pregnancies with maternal CZP exposure..

Case Malformation term Major 
according 
to MACDP 
criteria

Major 
according 
to EUROCAT 
criteria

Birth 
outcome

First-
trimester 
exposure

Maternal 
age

Maternal 
indication

1 Congenital vericoureteral reflux Y N Live birth Y 30 CD

2 Club foot Y Y Live birth Unknown 36 CD

3 Polydactyly Y Y Live birth Y 43 RA

4 Anal fistula Y N Live birth Y 32 RA

5 Congenital hydronephrosis Y Y Live birth N 27 CD

6 Congenital heart disease Y N Live birth Y 35 RA

7 Cerebral ventricle dilatation Y Y Live birth N Unknown axSpA

8 Pyloric stenosis Y N Live birth Y 35 axSpA

9 Cleft palate Y Y Live birth Y 34 CD

10 Atrial septal defect Y Y Live birth Y 29 RA

Ventricular septal defect Y Y

11 Congenital hydrocephalus Y Y Live birth Y 27 axSpA

12 Gastrointestinal defect Y N Live birth Y 33 RA

Trisomy 21 Y Y

13 Ventricular septal defect Y Y Live birth Y 29 Other

14 Exomphalos Y Y Live birth Y 30 RA

15 Exomphalos Y Y Live birth Y 29 axSpA

16 Atrial septal defect Y Y Live birth Y 33 axSpA/other

17 Hypospadias Y Y Live birth Y 32 PsA

18 Hemangioma Y N Live birth Y 35 axSpA

19 Congenital hydronephrosis Y Y Live birth Y 37 PsA/axSpA

20 Trisomy 18 Y Y Live birth Y 28 RA

21 Congenital malformation NOS Y N Miscarriage Y 34 CD

22 Congenital malformation NOS Y N Miscarriage Y 36 PsA

23 Congenital malformation NOS Y Unknown Miscarriage Unknown Unknown RA

24 Congenital malformation NOS Y Y Elective 
abortion

Y 41 RA

25 Trisomy 21 Y Y Elective 
abortion

Y Unknown Other

(Continued)
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Case Malformation term Major 
according 
to MACDP 
criteria

Major 
according 
to EUROCAT 
criteria

Birth 
outcome

First-
trimester 
exposure

Maternal 
age

Maternal 
indication

26 Chordee Y N Live birth Y 36 RA

Penile torsion N N

VACTERL syndrome (atrial 
septal defecta)

Y Y

27 Cardiac murmur N N Live birth Y 35 CD

Congenital scoliosis Y N

Torticollis Y N

28 Ankyloglossia congenital N N Live birth N 29 CD

29 Accessory auricle N N Live birth Y 32 RA

30 Unilateral cryptorchidism N N Live birth Y 34 RA

31 Ankyloglossia congenital N N Live birth Y 34 axSpA

32 Ankyloglossia congenital N N Live birth Y 36 axSpA

33 Strabismus congenital N N Live birth Unknown 31 RA

34 Ankyloglossia congenital N N Live birth Y Unknown PSO

35 Developmental hip dysplasia N N Live birth Y 31 CD

axSpA, axial spondyloarthritis; CD, Crohn’s disease; CZP, certolizumab pegol; EUROCAT, European Surveillance of Congenital Anomalies; MACDP, 
Metropolitan Atlanta Congenital Defects Program; NOS, not otherwise specified; PsA, psoriatic arthritis; PSO, psoriasis; RA, rheumatoid arthritis; 
VACTERL, vertebral defects, anal atresia, cardiac defects, tracheo-esophageal fistula, renal anomalies, and limb abnormalities.
aReported as part of VACTERL syndrome.

Table 3. (Continued)

congenital malformations was identified, and 
there was no discernible trend between maternal 
CZP indication and major congenital malforma-
tions. According to MACDP criteria,37 26 major 
congenital malformations occurred in 1259 live-
born infants (2.1%), while by EUROCAT crite-
ria,38 17 were major (1.4%), highlighting that 
methodological approaches for classifying abnor-
malities can impact their reported prevalence. In 
retrospectively reported maternal exposure preg-
nancies, rates of congenital malformations (2.8% 
in live births) and other adverse pregnancy out-
comes were of similar magnitude, despite the 
reporting bias inherently associated with retro-
spective cases.

Whether in utero exposure to TNFi is associated 
with increased risk of neonatal infections has been 
investigated in several studies that used heteroge-
neous methodological approaches and population 

cohorts. Recent studies on large cohorts of TNFi-
exposed pregnancies from Nordic population 
databases indicated significantly increased odds 
of neonatal infections during the first year of  
life compared with matched standard of care-
exposed pregnancies,54,55 while other studies in 
pregnant women with inflamatory bowel disease 
(IBD)52,56 or RA57 found no increased risk of neo-
natal infection after biologic exposure. Of note, 
these studies recruited mostly pregnancies 
exposed to etanercept, infliximab, or adali-
mumab. While the CZP pharmacovigilance data-
base captures neonatal infection information, 
insufficient reporting makes it difficult to assess 
the potential impact of CZP on neonatal infec-
tion. CZP has no to minimal placental transfer 
during the third trimester so might be expected to 
have a minimal impact on infants, but this cannot 
be confirmed by the current analysis.
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In patients with CID, adverse pregnancy outcomes 
have been associated with disease activity, increased 
comorbidity rates, and increased use of medica-
tions such as corticosteroids.15 Although details on 
maternal disease activity were unavailable, infor-
mation on concomitant medication and comor-
bidities was available from the database. Stepwise 
regression analysis identified maternal infection in 
pregnancy as associated with preterm birth, a link 
that is well-established in the literature.58,59

Current treatment guidelines recommend adop-
tion of strategies to minimize or limit corticoster-
oid intake during pregnancy.14,15,20,60 This analysis 
identified an association between maternal corti-
costeroid use and preterm birth and low birth 
weight. While these findings are in keeping with 
previously published data,15,60 dose and timing of 
exposure was only recorded in a small number of 
cases, and therefore these could not be included 
in our analysis. In addition, CID activity is not 

Figure 3. Potential confounders identified as significantly associated with pregnancy outcomes from 
multivariable stepwise regression analysis.a

CI, confidence interval; CZP, certolizumab pegol; NSAID, nonsteroidal anti-inflammatory drug; OR, odds ratio.
aVariables present in >10% of the CZP-exposed population (maternal age, rheumatoid arthritis, psoriatic arthritis, axial 
spondyloarthritis, Crohn’s disease, psoriasis, corticosteroid use, NSAID use, opioid analgesic use, methotrexate/leflunomide 
use, gestational diabetes, and maternal infection) were entered into the model; hypertensive disease of pregnancy was 
excluded as it was present in <10% of the CZP-exposed population; p < 0.05 was the cutoff for retention of a variable in the 
model and p ⩾ 0.1 for elimination.
bIncludes miscarriages, and elective and medically indicated abortions, but not stillbirths.
cBirth before 37 weeks’ gestation.
d<2500 g.
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routinely recorded in this registry, so the use of 
corticosteroids could not be adjusted for this 
important predictor or preterm birth. Given this, 
limited conclusions on the impact of corticoster-
oids on CZP-exposed pregnancy outcomes can 
be drawn from our data.

Similarly, the current analysis identified an asso-
ciation between NSAID use and pregnancy loss 
at <20 weeks. There are conflicting results about 
NSAID use in pregnancy and miscarriage.20,61,62 
A caveat of these analyses is that, as with corticos-
teroid data, there were limited data available on 
the dose, duration, or timing of medications, any 
of which may have an impact on outcomes. For 
instance, it is possible that NSAIDs were used to 
manage pain associated with pregnancy loss at 
<20 weeks; thus, the association could be biased 
by indication.63

Although this analysis focused on prospective 
data only, it is constrained by the methodology 
associated with the spontaneous reporting system 
and the collection of pharmacovigilance data 
from a number of heterogeneous sources. Since 
information is collected through a passive report-
ing system, it has several inherent limitations, 
including underreporting, incomplete reporting 
of information, and missing pregnancy outcome 
data. Efforts to collect data and increase the num-
ber of cases with known pregnancy outcomes will 
therefore be an important focus for the future. 
Furthermore, limited information was reported in 
the database on disease activity during pregnancy 
or other items that may be of relevance, such as 
family history, dose and time of exposure to con-
comitant medication, and definitions used to 
diagnose comorbidities. The absence of a com-
parator group (pregnancies in women with CID 
and no CZP exposure) is a further limitation of 
these analyses. However, these limitations are 
mitigated by the large number of outcomes avail-
able, which can increase confidence in the con-
clusions drawn.

To the best of our knowledge, this is one of the 
largest analyses of pregnancy outcomes with 
TNFi exposure from a pharmacovigilance data-
base, with outcomes reported from 1392 prospec-
tive CZP-exposed pregnancies. Where pregnancy 
outcomes were known, we found no evidence of 
increased risk of adverse outcomes or patterns of 
congenital malformations in pregnancies with 
maternal CZP exposure compared with 

the general population. This information is 
important for women with CID who may have 
higher risk pregnancies, and will be informative 
to clinicians and patients in assessing the bene-
fits and risks of their therapeutic decisions 
before and during pregnancy. Future data from 
the ongoing prospective OTIS registry study, 
which will report outcomes from CZP-exposed 
and non-exposed pregnancies, in addition to 
continued collection of data in the UCB 
Pharmacovigilance global safety database, will 
further add to these findings.
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