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Summary: Background: In pregnant women with inflammatory bowel disease (IBD), exposure to biologic therapy, especially anti-TNF antibodies, 
has not been associated with adverse events. However, data on the efficacy and safety of biosimilar infliximab (IFX) in this particular population of 
IBD patients are lacking. Methods: This retrospective study included 20 women treated with biosimilar IFX (CT-P13) during pregnancy for whom 
information about pregnancy outcome was available. Data on disease activity, treatment, and pregnancy and newborn outcome were recorded. 
Cord blood levels of anti-TNF were measured by ELISA. Results: Twenty pregnant women (16 with Crohn’s disease and 4 with ulcerative colitis) 
with a mean age of 28.7 ± 4.1 years were included, 55% of whom were primigravidae. The mean disease duration at the time of pregnancy was 
6.0 ± 5.3 years, and 70% of the women had a history of perianal disease. At the time of conception, 30% had active disease and 65% were in 
remission; one of the women was newly diagnosed with acute severe colitis after conception. Besides this patient, to whom IFX rescue therapy 
was administered during the first trimester, all women had already been treated with IFX before becoming pregnant, with a mean treatment 
duration of 2.3 ± 2.7 years. There were 19 live births (mean weight, 3,305 ± 493 g), 18 at term and 1 pre-term (with a low birth weight). One 
pregnancy ended in spontaneous abortion. Disease activity at conception was associated with lower birth weight (3,549 ± 392 g for those in 
remission vs. 2,921 ± 390 g for those with active disease; p = 0.0043). Cesarean section was performed in 70% of the women, 79% of whom had 
a history of perianal disease. No perinatal complications and birth defects were reported, except for a single case of cleft palate. Conclusion: 
To our knowledge, this is the first report of pregnancy outcomes in women exposed to biosimilar IFX. Under the constraints inherent in the 
limited sample size, no new safety concerns have so far arisen.
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Souhrn: Úvod: Biologická terapie těhotných pacientek s idiopatickými střevními záněty (IBD –  inflammatory bowel disease) nemá negativní vliv 
na výsledek těhotenství ani na vývoj plodu. Stále však chybí data o efektivitě a bezpečnosti biosimilárního infliximabu (IFX) v této situaci. Metody: 
Retrospektivní observační studie zahrnovala 20 žen s IBD léčených v průběhu těhotenství biosimilárním IFX (CT-P13), u kterých byly k dispozici 
informace o  výsledku těhotenství. Sledovány byly údaje o  aktivitě choroby, léčbě, výsledcích těhotenství a  data o  novorozenci. Hladiny IFX 
z pupečníkové krve byly měřeny pomocí metody ELISA. Výsledky: Do studie bylo zařazeno 20 těhotných žen (16 s Crohnovou nemocí, 4 s ulcerózní 
kolitidou) průměrného věku 28,7 ± 4,1 let, z nich 55 % (11) bylo prvorodiček. Střední doba trvání onemocnění k počátku těhotenství byla 6,0 ± 5,3 let, 
70 % (14) žen mělo anamnézu perianálního postižení. V období početí trpělo 30 % (6) žen aktivní chorobou, 65 % (13) bylo v remisi a u jedné pacientky 
byla nově diagnostikována těžká kolitida těsně po početí. Kromě této pacientky, které byla podána záchranná terapie IFX, byly všechny ženy léčeny 
dlouhodobě, v průměru 2,3 ± 2,7 let před otěhotněním. Z 20 těhotenství vzniklo celkem 19 živě narozených dětí (průměrná váha 3 305 ± 493 g), z toho 
18 v termínu a 1 předčasně (s nízkou porodní váhou). Jedno těhotenství skončilo spontánním potratem. Aktivní choroba matky v období početí byla 
spojena s nižší porodní váhou (3 549 ± 392 g u pacientek v remisi vs. 2 921 ± 390 g s aktivní chorobou; p = 0,0043). K císařskému řezu bylo přistoupeno 
v 70 % (14) případů, z toho 79 % (11) u žen s anamnézou perianálního postižení. Nebyly hlášeny žádné perinatální komplikace a z vrozených vad se 
vyskytl 1 případ rozštěpové vady patra. Závěr: V této prioritní práci zaměřené na hodnocení efektu a bezpečnosti biosimilárního IFX u těhotných 
pacientek s IBD nebyla v rámci mantinelů daných omezenou velikostí vzorku zjištěna žádná nová bezpečnostní rizika takového léčebného postupu.

Klíčová slova: těhotenství –  biosimilars –  infliximab –  idiopatické střevní záněty



Hereditárny angioedém ako príčina bolestí bruchaPregnancy outcomes in women with inflammatory bowel disease treated with biosimilar infliximab 

Gastroent Hepatol 2018; 72(1): 20– 26 21

Patients and methods
All consecutive female patients with 
Crohn’s disease (CD) and ulcerative co-
litis (UC) who became pregnant while 
treated with biosimilar IFX or in whom 
therapy with biosimilar IFX was ini-
tiated during pregnancy for acute se-
vere attack of IBD at ISCARE IBD Clinical 
and Research Centre between January 1, 
2015  and December 31, 2016  and in 
whom pregnancy outcome was avail
able were included. General treatment 
scheme was guided by available ECCO 
statements, however, individual deci-
sions regarding the IFX cessation were 
made by a treating physician according 
to the respective patient’s requirements 
or wishes.

Data on demographics, disease char
acteristics and concomitant medication 
were collected. Disease state was retro-
spectively evaluated from available me-
dical records using Physician’s Global As
sessment (PGA) as either remission or 
active disease and data on C  reactive 
protein (CRP) and faecal calprotectin 
(FC) were retrieved from the pre-concep-
tion visits, visits in individual trimesters 
and post-partum period up to 22 weeks. 
The 1st trimester was defined as the time 
from conception up to 13 weeks of pre-
gnancy. The 2nd trimester included the 
time from the 14th to 27th week and 3rd 
trimester lasted from the 28th week until 
delivery.

Data on pregnancy outcome included 
gestational age, presence of congen
ital defects and weight and height of 
the newborn. Low birth weight was de
fined as weight less than 2,500 g and 
preterm delivery as less than 37 weeks 
of gestation.

Measurement of IFX levels
At the time of delivery, maternal and 
cord blood samples were collected to 
measure serum levels of biosimilar IFX 
and anti-IFX antibodies (ATIs). The mea-
surement was conducted by quanti-
tative Enzyme-linked immunosorbent 
assay (ELISA) kit SHIKARI Q-Inflixi and 
Q-ATI, resp., manufactured by Matriks 

Treatment with anti-tumor necrosis 
factor (anti-TNF) has been found to be 
a very effective modality for both induc-
tion and maintenance therapy of IBD. 
Since infliximab (IFX) and adalimumab 
belong to IgG1 monoclonal antibodies, 
they are actively transported across the 
placenta with an exponential growth 
of concentration in foetal blood dur
ing 3rd trimester [5]. So far, in pregnant 
women with IBD, exposure to anti-TNF 
antibodies, has not been associated 
with adverse events. However, data 
on effi cacy and safety of biosimilar IFX  
(CT-P13) in this particular population of 
IBD patients is lacking, since it has been 
accepted by EMA for treatment of IBD in 
September 2013  and by the Food and 
Drug Administration (FDA) only in April 
2016. Our study is thus focused on the 
evaluation of pregnancy outcomes of 
women with IBD treated with biosimilar 
IFX during pregnancy.

Introduction
Inflammatory bowel disease (IBD) most 
often affects young people between 
20 and 40 years of age and women are 
thus affected with IBD during the peak 
of their reproductive years  [1]. In the 
past years, it has been shown that active 
disease during conception and preg-
nancy is a significant risk factor for ad-
verse pregnancy outcomes such as low 
birth weight (< 2,500 g), pre-term birth, 
small for gestational age status, and 
spontaneous abortion [2– 4]. Control of 
the disease activity is thus crucial, espe-
cially in females that want to become 
pregnant. However, fear from negative 
impact of medication on foetus develop
ment can frequently lead to poor adhe-
rence and consequently inadequate 
control of the disease. This makes pro-
ven safety of the therapy administered 
during pregnancy a key factor for both 
pregnant IBD patients and physicians.

Tab. 1. Demographic and clinical characteristics of patients at conception.
Tab. 1. Demografické a klinické charakteristiky pacientek při početí.
n = 20 CD: n = 16 (80.0%) UC: n = 4 (20.0%)

Age* 28.7 ± 4.1 (23–38)

Primigravidae 11/20 (55.0%)

Duration of IBD* (years) 6.0 ± 5.3 (0–19)

Localization of IBD**

   L1/E1 2 (12.5%) 0 (0.0%)

   L2/E2 3 (18.8%) 1 (25.0%)

   L3/E3 11 (68.8%) 3 (75.0%)

   L4 1 (6.3%) –

Disease behaviour**

   B1 12 (75.0%) –

   B2 4 (25.0%) –

   B3 0 (0.0%) –

   perianal+ 14 (87.5%) –

Previous abdominal surgery 1 (5.0%)

Years of IFX therapy 2.2 ± 2.7 (0–8.7)

Concomitant therapy

   thiopurines 9 (45.0%)

   corticosteroids systemic 1 (5.0%)

   5-ASA 2 (10.0%)

IBD – inflammatory bowel disease, CD – Crohn’s disease, UC – ulcerative colitis, IFX – infliximab
*mean ± SD (range)
**Montreal classification
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Results
Twenty women were included in the 
analysis, 16 with CD (80.0%) and 4 with 
UC (20.0%). The mean age at concep-
tion was 28.7 ± 4.1 years and 11 (55.0%) 
patients were primigravidae. The mean 

during the follow-up were compared  
using Mann-Whitney test. The statisti-
cal tests were performed using Graph-
Pad Prism (version 7.04). A p-value (two- 
-tailed) < 0.05 was considered statistica-
lly significant.

Biotek, Turkey. The lowest detectable 
limit of Q-Inflixi kit was 0.03 µg/ mL. The 
presence of ATIs was determined quali-
tatively by comparing the share of op-
tical density of a sample at 450 nm and 
the mean optical density at 450 nm of 
negative controls with an index of 3. If 
the share was ≥ 3 the sample was posi-
tive for ATIs.

Statistical analysis
Standard descriptive statistical analyses 
were performed, including frequency 
distributions for categorical data and 
calculation of mean and standard de-
viation and/ or range for continuous 
variables. Difference between birth  
weight was analysed using an unpaired  
t-test assuming normal distribution of 
the variable. Non-parametric Spearman 
correlation was used to evaluate the re-
lationship between maternal and fo-
etal IFX levels as well as cord IFX levels 
and time from last IFX administration to 
delivery. Laboratory values of subjects 

Tab. 2. Pregnancy and newborn outcomes.
Tab. 2. Výsledky těhotenství a parametry novorozenců.
Pregnancy outcomes (n = 20)

   live births 19/20 (95.0%)

   miscarriage 1/20 (5.0%)

   preterm births 1/20 (5.0%)

   C-section 14/19 (73.7%)

Newborn outcomes (n = 19)

   birth weight (g)* 3,305 ± 493 (2,210–4,200)

   low birth weight 1/19 (5.3%)

   birth height (cm) 49.6 ± 2.3 (45–53)

   gestational age at birth (weeks) 39.0 ± 1.3 (36–41)

   congenital defects 1/19 (5.3%)

   perinatal complications 0/19 (0.0%)

*mean ± SD (range)

Graph 1. Levels of C reactive protein (CRP) in patients in remission and patients with active disease (as defined by PGA) 
in the respective time periods. PP + x, weeks postpartum.
Graf 1. Hladiny C reaktivního proteinu (CRP) u pacientů v remisi a s aktivní chorobou (na základě PGA) v příslušných časových 
obdobích. PP + x, týdny po porodu.
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Graph 1 and 2 show and compare le-
vels of CRP and FC in patients who had 
in respective time periods active dise-
ase and in patients who were in displa-
yed stages in remission (defined by PGA). 
CRP slightly increased in all patients dur
ing pregnancy, however, the mean value 
in patients in remission didn’t exceed 
5 mg/ L and was only significantly higher 
in patients with active disease compar
ing to the patients in remission from 
2nd trimester to early post-partum period.

The mean FC value in patients in remis
sion didn’t vary significantly throughout 
the whole course of pregnancy and  
didn‘t exceed 250 µg/ g in all but two vi-
sits. It was significantly lower comparing 
to the FC of patients with active disease 
in the majority of the visits despite low 
numbers of subjects.

Comparing birth weights of new-
borns born to mothers in remission and 
mothers with active disease at concep-
tion (approximated by the disease acti-
vity during the nearest visit), newborns 

defect was detected in one case (5.3%) 
and included cleft palate. No perinatal 
complications were observed. Preg-
nancy and newborn outcomes are out-
lined in Tab. 2.

Disease activity
At conception, the disease was active in 
6 out of 20 patients (30.0%) according to 
PGA, 13 patients (65.0%) were in remis
sion and 1 case (5.0%) was yet undiag- 
nosed. During pregnancy, the majo-
rity of women remained in stable remis
sion (12/ 20; 60.0%), 3  patients (15.0%) 
still had active disease and in 3 cases the 
condition improved (15.0%). One patient 
(5.0%) experienced worsening of the 
disease and 1 woman (5.0%) was newly 
diagnosed with acute severe UC. Within 
6  weeks after delivery, further disease 
course was stable in 11 patients (57.9%) 
including 1 who didn’t continue IFX after 
delivery due to adverse skin effects. Ho-
wever, 8  patients (42.1%) experienced 
relapsing disease symptoms.

disease duration at inclusion was 
6.0 ± 5.3 years, 14 out of 16 CD patients 
(87.5%) had history of perianal disease 
and one single woman (5.0%) under-
went abdominal surgery in the past. The 
demographic and clinical characteristics 
of the patients are outlined in Tab. 1.

Pregnancy outcomes
Twenty recorded pregnancies result
ed in 19  live births. One case (5.0%) 
ended in spontaneous abortion. Only 
5 deliveries (26.3%) were vaginal, while 
14 (73.7%) were using section method. 
All section deliveries occurred in women 
with CD, 11 of them had a history of pe-
rianal disease. All but one live births 
were at-term at mean 39.0 ± 1.3 weeks 
of gestation. A single case of pre-term 
birth was registered (36 weeks) and this 
birth also resulted in a  newborn with 
low birth weight (2,210 g). The mean 
birth weight and height of all newborns 
were 3,305  ±  493  (2,210– 4,200) g and 
49.6 ± 2.3  (45– 53) cm, resp. Congenital 

Graph 2. Levels of faecal calprotectin (FC) in patients in remission and patients with active disease (as defined by PGA) in 
the respective time periods. PP + x, weeks postpartum.
Graf 2. Hladiny fekálního kalprotektinu (FC) u pacientů v remisi a s aktivní chorobou (na základě PGA) v příslušných časových 
obdobích. PP + x, týdny po porodu.
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quency of adverse pregnancy outcomes 
related to the administration of anti-TNF 
therapy during pregnancy  [7]. How
ever, methodology of some of those 

started due to acute severe UC newly 
diagnosed soon after conception. This 
patient achieved remission and success- 
fully completed pregnancy. The mean 
time between the last infusion and de-
livery was 12.1  ±  6.6  (range 2.1– 33.6) 
weeks and was negatively correlated 
with cord blood IFX levels (rS = – 0.6759; 
p = 0.0069) (Graph 4). The treatment was 
reinitiated 7.5  ±  4.3  (1.0– 18.4) weeks 
after delivery. Retrieved newborn IFX le-
vels at delivery were 11.2 ± 15.0 µg/ mL. 
Corresponding maternal levels were 
7.8 ± 15.0 µg/ mL. Foetal and maternal IFX 
levels were strongly positively correlated 
(rS = 0.9607; p < 0.0001) (Graph 5).

Discussion
Both IFX and adalimumab have been 
labelled as pregnancy category B by the 
U.S. FDA indicating there were no well- 
controlled trials and no harmful signs 
from animal studies, however this clas
sification is being gradually abandoned 
and replaced by new Pregnancy and 
lactation labelling rule with a more tho-
rough description and regular updat
ing. In the beginning of the anti-TNFs 
era, some studies reported higher fre-

of mothers with active disease at con-
ception had significantly lower birth 
weight (2,921 ± 390 g vs. 3,549 ± 392 g; 
p = 0.0043) (Graph 3).

IFX therapy
Before conception, the mean duration 
of therapy with IFX was 2.2 ± 2.7 years. 
In 12 patients (60.0%) the biosimilar IFX 
was started de novo and 8 (40.0%) were 
switched from the original preparation 
(before conception). Concomitant corti-
costeroids were given in 1 case (5.0%), 
2 patients (10.0%) had 5-ASA, 9 (45.0%) 
were on concomitant immunosuppres
sion with azathioprine and 9  patients 
(45.0%) had no other treatment. In 3 pa-
tients IFX had to be intensified dur
ing pregnancy. Sixteen (80.0%) patients 
interrupted the regular IFX dosing in-
terval before delivery, while in 3  pa-
tients (15.0%) the disease activity re-
quired continuation of IFX during the 
whole pregnancy. One patient stopped 
IFX in the 1st trimester and didn’t con-
tinue after pregnancy due to skin ad-
verse effects of the therapy. The patient 
was later indicated for ileocecal resec-
tion. In one patient the IFX was newly 

Graph 3. Difference in mean birth 
weights of newborns born to mothers 
in remission and to those with active 
disease at conception (as defined  
by PGA).
Graf 3. Rozdíl v průměrných porodních 
hmotnostech novorozenců pacientek 
v remisi a s aktivní chorobou  
(na základě PGA) v období početí.
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ing IFX throughout the whole course of 
pregnancy.

It has been previously described that 
many biomarkers of inflammation includ
ing CRP, albumin, haemoglobin, and leu-
kocytes change secondary to the physio-
logical adaptation in pregnancy in both 
healthy women and patients with IBD [23]. 
However, FC levels don’t seem to be af
fected by pregnancy and thus appear to 
be a more reliable marker of inflammation 
in pregnant women [24]. In our study, we 
observed a numerical increase in CRP in 
both patients with active disease and in 
remission, however, patients with active 
IBD could have been identified by signifi-
cantly higher CRP, particularly during pre-
gnancy. On the other hand, FC remained 
stable and low in patients in remission in 
our cohort throughout whole course of 
pregnancy. FC was higher during all visits 
in patients with active disease.

In conclusion, our study found no new 
safety concerns regarding use of bio
similar IFX (CT-P13) during pregnancy 
in terms of birth outcomes, however, 
further evaluation of a larger cohort of 
patients is warranted. We suggest addi-
tional follow-up of the infants to deter-
mine the potential negative impact on 
their health outcomes.
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main driver of adverse pregnancy out-
comes  [4,19– 22]. We have found that 
the newborns of mothers with active 
disease at the time of conception had 
significantly lower birth weight com-
pared to those born to mothers in remis
sion. This finding underscores the need 
of maintaining disease remission at con-
ception and during pregnancy and pro-
vides an eventual rationale for continu

studies had several limitations. Since 
then, the majority of published stu-
dies have confirmed no association be-
tween anti-TNF therapy during preg-
nancy and adverse pregnancy outcomes 
including one of our own studies and 
a 2016 meta-analysis [4,6,8– 10].

Shortly after CT-P13 has been authori-
zed for use in clinical practice, many con-
cerns arose due to the applied principle 
of extrapolation of limited clinical results 
and approval of the biological in all in-
dications. However, currently available 
data have proven the same effi cacy, sa-
fety and immunogenicity of CT-P13 and 
original IFX  [11]. In our current study 
of pregnancy and newborn outcomes 
in 20  women with IBD treated with  
CT-P13  we observed one (5.0%) spon-
taneous abortion, one (5.0%) pre-term 
birth with low birth weight and one 
(5.0%) congenital anomaly. In a  pre-
vious study on outcomes of pregnancy 
in women treated with original IFX from 
the same centre, Bortlik et al. reported 
12% rate of spontaneous abortions, 3% 
of low birth weights and 3% of congeni-
tal malformations [10]. Earlier, Schnitzler 
et  al. reported abortion rate of 21% in 
women with direct exposure to original 
IFX, however, didn’t register any conge-
nital anomalies [2]. A meta-analysis from 
2016 reported mean rate of congenital 
anomalies of 3%, 17% of pre-term births 
and 14% of low birth weights. No new 
safety concerns regarding the use of CT-
P13  in pregnancy have been detected 
in our current study and the results are 
thus in concordance with other available 
data on the use of original IFX in preg-
nant patients with IBD.

Due to the active transport of IFX into 
the foetus, especially during the second 
half of pregnancy, foetal IFX concentra-
tions at delivery usually exceed maternal 
levels, being detectable up to 6 months 
after birth [12,13]. In our study, we de-
tected newborn IFX levels at delivery of 
11.2 ± 15.0 µg/ mL with the last dose be
ing administered 12.1  ±  6.6  weeks be-
fore delivery. Corresponding maternal 
levels were 7.8  ±  15.0  µg/ mL, and the 
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