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Perinatal Outcomes in Women 
Exposed to Monoclonal Antibody 
Biologics During Pregnancy

Gebelik Sırasında Monoklonal 
Antikor Biyolojikleri Kullanan 
Kadınlarda Perinatal Sonuçlar

ABSTRACT
Objective
Biologics, often known as monoclonal antibody biologics (mAbs), have improved 
the treatment and quality of life for many patients with inflammatory and autoim-
mune diseases. Disease remission is the strongest predictor of perinatal outcomes in 
pregnancies exposed to monoclonal antibodies. The aim of this study was to evalu-
ate maternal and perinatal outcomes in pregnancies receiving mAbs therapy.

Materials and Methods
We retrospectively reviewed 21 singleton pregnancies. Drug exposure during preg-
nancy was classified as: exposure throughout all trimesters, discontinuation in the 
first trimester, or discontinuation in the third trimester.  mAbs drugs were classified 
into three groups based on their mechanism:Anti-TNF α, anti-cytokine, and anti-B 
cell agents. 

Results
The most common underlying disease was Familial Mediterranean Fever. Certoli-
zumab pegol and Anakinra were the most frequently administered anti-TNF α and 
anti-cytokine agents, respectively. The mean gestational age at delivery was 38±1.2 
weeks, and the mean birth weight was 3083±416 g. Rates of fetal growth restriction, 
preterm birth, and neonatal intensive care unit admission were significantly higher in 
patients with multiple autoimmune or inflammatory diseases compared with patients 
without such conditions (p < 0.05).

Conclusion
This study demonstrated that the coexistence of multiple autoimmune or inflam-
matory diseases may be significantly associated with a higher incidence of adverse 
obstetric outcomes in pregnancy.
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ÖZ
Amaç
Biyolojikler, sıklıkla monoklonal antikor biyolojikleri 
(mAbs) olarak bilinmekte olup, inflamatuvar ve otoimmün 
hastalıkların tedavisinde ve hastaların yaşam kalitesinde 
önemli iyileşmeler sağlamıştır. Hastalığın remisyonu, 
mAbs maruziyeti olan gebeliklerde perinatal sonuçların 
en güçlü belirleyicisidir. Bu çalışmanın amacı, mAbs te-
davisi alan gebeliklerde maternal ve perinatal sonuçların 
değerlendirilmesidir

Gereç ve Yöntemler
Bu çalışmada retrospektif olarak 21 tekil gebelik değer-
lendirildi. Gebelik boyunca ilaç kullanımı üç kategoriye 
ayrıldı: tüm trimesterlerde devam eden kullanım, birinci 
trimesterde sonlandırma ve üçüncü trimesterde sonlandır-
ma. Monoklonal antikor biyolojikleri etki mekanizmaları 
temelinde Anti-TNF α, anti-sitokin ve anti-B hücre ajan-
ları olarak sınıflandırıldı.

Bulgular
Çalışma popülasyonunda en sık görülen altta yatan hastalık 
Ailevi Akdeniz Ateşi olarak saptandı. İlaç kullanımında 
Certolizumab pegol, en yaygın anti-TNF α ajanı; Anakinra 
ise en sık kullanılan anti-sitokin ajanıydı. Ortalama doğum 
yaşı 38±1,2 hafta ve ortalama doğum ağırlığı 3083±416 
g olarak hesaplandı. Çoklu otoimmün veya inflamatu-
ar hastalığı bulunan gebelerde, fetal büyüme kısıtlılığı, 
preterm doğum ve yenidoğan yoğun bakım ünitesine yatış 
oranları, böyle bir eşlik eden hastalığı olmayan gebelerle 
karşılaştırıldığında anlamlı derecede yüksek saptandı (p < 
0,05).

Sonuç
Çalışmamızın bulguları, birden fazla otoimmün veya in-
flamatuar hastalığa sahip olmanın, gebelikte olumsuz ob-
stetrik sonuçların görülme sıklığını artırabileceğini gös-
termektedir.

Anahtar Kelimeler
Monoklonal antikor, Biyolojik, Perinatal sonuç, Anti-TNF 
α, Anakinra, Certolizumab pegol

INTRODUCTION
Biologics, often known as monoclonal antibody biolog-
ics (mAbs), have improved the treatment and quality of 
life for many patients with inflammatory and autoimmune 
diseases. These medications have made a considerable 
difference not just in reducing disease activity, but also 
in preventing illness-related structural damage and im-
proving patients' quality of life (1). mAbs have an im-
munoglobulin G (IgG) structure and bind to receptors or 
critical inflammatory molecules (1). They may control in-
flammation by decreasing cytokine synthesis, lymphocyte 
trafficking, blocking costimulation signals, or depleting B 
cells (1). With a greater understanding of the mechanisms, 
effects, and safe reporting of their usage during the perina-
tal period, increasing numbers of women of reproductive 
age are using these medicines (2).

Remission of the disease is the most significant predictor 
of pregnancy outcomes in autoimmune and inflammatory 
diseases, particularly in the 6 months preceding concep-
tion, and has been related to improved maternal and fetal 
outcomes (1, 3, 4). Consequently, physicians may opt to 
maintain immunosuppressive therapy during pregnancy, 
including mAbs such as anti-tumor necrosis factor alpha 
(anti-TNF α), anti-cytokine, or anti-B cell agents (2). Us-
ing mAbs therapy (mostly anti-TNF α) during pregnancy 
is not associated with an increase in adverse outcomes 
such as preterm birth, congenital anomalies, or miscar-
riage, according to recent studies (5-7).

The goal of this research was to evaluate maternal and fe-
tal outcomes of patients receiving mAbs therapy during 
pregnancy.

MATERIAL and METHODS
The study comprised a retrospective analysis of 21 preg-
nancies receiving mAbs therapy that were followed-up 
and delivered in the Obstetrics and Gynecology Depart-
ment of the İstanbul University-Cerrahpaşa, Cerrahpaşa 
Medical Faculty between 2018 and 2022. The study re-
ceived approval from the local Ethical Committee (pro-
tocol number: E-83045809-604.01-960883). During the 
follow-up of these pregnancies, full cooperation was es-
tablished with the relevant departments, including gastro-
enterology and rheumatology.

At the time of the first antenatal visit, the following pa-
rameters were recorded: age, parity, co-existing systemic 
disease, duration of disease, and drugs administered. The 
gestational age of the pregnancies was estimated by utiliz-
ing the precise date of the last menstrual cycle and using 
ultrasonographic measurement of the crown-rump length 
during the first trimester. The frequency of consultations 
with relevant departments and the schedule of obstetric 
visits were individualized for each patient. All fetuses 
were examined for anatomical screening. Between 24 and 
28 weeks of pregnancy, 50 g of oral glucose was used to 
screen for gestational diabetes mellitus. Depending on 
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gestational status, cardiotocography, a modified biophys-
ical profile, or Doppler ultrasonography was performed 
weekly or biweekly to assess fetal well-being.

Maternal and perinatal outcomes were analyzed. Maternal 
outcomes studied were frequency of cesarean section, the 
incidences of gestational hypertension, preeclampsia and 
gestational diabetes mellitus. Perinatal outcomes stud-
ied were duration of gestation, birth weight, incidence of 
stillbirth, neonatal death, preterm birth, fetal growth re-
striction, and congenital anomalies. Drug exposure during 
pregnancy was classified as continuous exposure through-
out all trimesters, discontinuation in the first trimester, or 
discontinuation in the third trimester. mAbs drugs were 
classified into three groups based on their mechanism:An-
ti-TNF α, anti-cytokine, and anti-B cell agents and ad-
ditional medications used by patients were documented. 
Patients affected by more than one autoimmune or inflam-
matory disease were recorded.

The data were processed with Statistical Package for So-
cial Sciences software version 25.0 for Windows (SPSS 
Inc., Chicago, USA). Categorical data were presented as 
frequencies and percentages, whereas mean and standard 
deviation were given for continuous variables. The cate-
gorical data were analyzed using non-parametric statisti-
cal tests, including the Kruskal-Wallis, Mann-Whitney U, 
and chi-square tests, if applicable. Continuous data were 
analyzed using relevant statistical tests such as one-way 
ANOVA, Student's t-test, and paired sample t-test. The 
Pearson's rank correlation was calculated to evaluate the 
association between the duration of the disease and the 
gestational age at delivery and birth weight (p< 0.05).

RESULTS
The clinical features and drug exposure of pregnancies 
with receiving mAbs therapy are listed in Table I. The 
mean maternal age was 30.5±4.6 and the rates of nulli-
parity and history of miscarriages were 52.4%, 23.8% 
respectively. The mean duration of disease was 7.05±4.3 
years and all pregnancies were in clinical remission for 
more than six months. The most common type of under-
lying disease was Familial Mediterranean Fever (FMF) 
(28.5%). In the study group, 5 (23.8%), 4 (19%), 4 (19%) 
and 3 (14.2%) of the pregnancies were affected by ulcer-
ative colitis, ankylosing spondylitis, rheumatoid arthritis 
and Crohn disease respectively. The frequency of preg-
nancies affected by more than one autoimmune or inflam-
matory disease was 33.3%. Anti-TNF α, anti-cytokine, 
and anti-B cell agents were used in 13 (61.9%), 6 (28.6%) 
and 2 (9.5%) of pregnancies receiving mAbs therapy, re-
spectively. Certolizimuab pegol and Anakinra were the 
most frequently administered anti-TNF α, and anti-cyto-
kine agents in this study. The rate of drug exposure over 
all trimesters was 52.4%, and the rate of drug discontinu-
ation in the first trimester was 47.6% in our study group. 

Table I. The clinical features and drug exposure of pregnancies with 
receiving mAbs therapy.

Data are expressed as mean ± standard deviation; n, % where appropriate.
mAbs, monoclonal antibody biologics; FMF, Familial Mediterranean Fever; TNF, 
Tumor necrosis factor

Glucocorticoids and thiopurines were used by 38.1% and 
14.2% of pregnancies, respectively. We observed no dis-
ease activation during pregnancy in pregnancies with re-
ceiving mAbs therapy. Only one patient using Anakinra 
during pregnancy for Adult-onset Still Disease was admit-
ted to the intensive care unit on the seventh postpartum 
day with a prediagnosis of macrophage activation syn-
drome and sepsis. The obstetric outcomes of pregnancies 
with receiving mAbs therapy are illustrated in Table II.  
The mean gestational age at delivery was 38±1.2 weeks, 
and mean birth weight was 3083±416 g in the study 
group. Deliveries ≤37 gestational weeks were detected 
in 9.5% of the pregnancies, and no births were observed 
before 34 weeks. The incidences of fetal growth restric-
tion, gestational diabetes, gestational hypertension during 
pregnancy of the study population were 9.5%, 33.1% and 
4.7%, respectively. The frequency of livebirth was 100% 
and 23.8% of newborns were admitted to the NICU in 
our study group. There was no neonatal death and con-



Akd Med J 2025;11(3)Kaymak D. et al.

391

genital anomaly in the newborns. The clinical character-
istics and obstetric outcomes of 21 pregnancies treated 
with mAbs therapy are summarized in Table III. The ob-
stetric outcomes of pregnancies according to the use of 
corticosteroids and thiopurines, period of drug exposure 
and having been affected by more than one autoimmune 
or inflammatory diseases are shown in Table IV. The ob-
stetric outcomes of mean gestational age, fetal growth re-
striction, gestational diabetes, and NICU admission were 
not significantly different between use of glucocorticoids 
and non users. Fetal growth restriction, preterm birth and 
NICU admission were significantly higher in patients with 
multiple autoimmune or inflammatory diseases compared 
with those without (p < 0.05). There was no correlation 
between duration of disease and mean gestational age at 
delivery (Pearson’s r = −0.3, p = 0.186) and mean birth 
weight (Pearson’s r = −0.05, p = 0.984).

Table II. The obstetric outcomes of pregnancies with receiving mAbs 
therapy.

Data are expressed as mean ± standard deviation; n, % where appropriate.
mAbs, monoclonal antibody biologics

The obstetric outcomes of pregnancies based on the sub-
groups of mAbs therapy are demonstrated in Table V. The 
obstetric outcomes of mean gestational age, fetal growth 
restriction, gestational diabetes, gestational hypertension 
and NICU admission were not significantly different 
among anti-TNF α, anti-cytokine, and anti-B cell treat-
ments.

Table III. The clinical characteristics and obstetric outcomes of 21 pregnancies treated with mAbs therapy.



392

Akd Med J 2025;11(3) Kaymak D. et al.

Table III. Devamı

mAbs, monoclonal antibody biologics; GDM, gestational diabetes mellitus; GHT, gestational hypertension; NICU, neonatal intensive care admission; FGR, fetal 
growth restriction; FMF, Familial Mediterranean Fever

DISCUSSION
In recent years, biologics have been prescribed for disease 
remission during pregnancy (2). This study demonstrates 
that the maternal and fetal outcomes of pregnancies in 
women who received mAbs therapy were comparable to 
those of the general population. The mean maternal age 
and duration of disease in our study population were 30.5 
and 7, respectively. In a recent multicenter PIANO study 
(Pregnancy and Neonatal Outcomes after Fetal Exposure 
To Biologics and Thiopurines among Women with Inflam-
matory Bowel Disease), involving pregnancy outcomes in 
women receiving mAbs therapy, mean maternal age and 
duration of disease were reported as 31.8 and 8.7, respec-

tively (8). Anti-TNF α drugs are well-known among bio-
logic agents and are most commonly administered during 
pregnancy (9). Similarly, 62.9% of patients were receiv-
ing Anti-TNF α medication in our study group were re-
ceiving anti-TNF medication. Many biologic drugs that 
target TNF-a have been developed such as certolizumab 
pegol, adalimumab, infiliximab and golimumab, which 
are essential therapeutics for patients whose condition is 
uncontrolled by initial treatments, mostly 5ASA, steroids, 
and immunosuppressants (9). According to a large cohort 
study (the EVASION study) of pregnancies with inflam-
matory bowel disease who were exposed to anti-TNF α, 
14.1% of births occurred between 24 and 37 weeks of 
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gestation (10). In the same study, a congenital anomaly 
was detected during pregnancy in 1 of 1457 pregnancies, 
and this number increased to 49 (6.3 %) after one year of 
monitoring, and this rate was similar to pregnancies not 
exposed to mAbs treatment (10).  In our study, deliver-
ies ≤37 gestational weeks were detected in 15.3% of the 
pregnancies using anti-TNF α agents and no births were 
observed before 34 weeks. Prenatally and during the first 
28 days of life, no anomalies were detected. This may be 
due in part to the small sample size of our study. In the 
meta-analysis that reported pregnancy and neonatal com-
plications of women using anti-TNF α agents during preg-
nancy, showed significantly increased risks of preterm 
birth (OR=2.62, 95% CI= 2.12-3.23 and low birth weight 
(OR= 5.95, 95% CI=1.17-30.38) compared to the general 
population, but had comparable outcomes with non-us-
ers (5). In our study, the mean gestational week and birth 
weight for anti-TNF α users were 3052±463 and 37.8±1.4, 
and frequency of fetal growth restriction was 15.3%.

Another commonly used among mAbs drugs is anakinra, 
which blocks interleukin 1 (IL-1) and is often used in col-
chicine-resistant FMF during pregnancy (4). Similarly, in 
our study, FMF was the most common diagnosis among 
pregnancies using anakinra (3/4, 75%). Anakinra treat-
ment during pregnancy does not lead to an increased risk 
of congenital anomalies or miscarriage, according to the 
information presented at a meeting of the European League 
Against Rheumatism (EULAR) (4). Although there are re-

ports indicating that the use of anakinra in the early first 
trimester may be associated with miscarriage and renal 
agenesis, our study revealed no congenital anomalies in 
the offspring of three pregnancies in which the drug was 
used without interruption during pregnancy (4). A system-
atic review about blocking the IL-1 system in pregnan-
cy revealed that the rate of preterm birth was 17.4% for 
pregnancies with receiving anakinra (11).  Canakinumab, 
a less frequently used IL-1-blocking drug than anakinra, 
has limited data, but over 90% of term births have been 
reported (11). Preterm birth, congenital anomalies, and 
neonatal intensive care admission were not observed in six 
pregnancies treated with anakinra and canakinumab in our 
study. Rituximab, which promotes targeted CD20+ B cell 
depletion, was another mAbs therapy used in our study. In 
a study of 19 women who received rituximab during their 
pregnancies, the incidences of preterm birth and low birth 
weight were reported to be 10% and 10%, respectively 
(12).  Multiple haemangiomas, bilateral hip dysplasia, 
and a laryngeal cleft were observed in the same case se-
ries (12). At the EULAR meeting, it was emphasized that 
rituximab does not increase the incidence of congenital 
anomalies; however, anatomical screening should be per-
formed on fetuses, and B-cell depletion may occur in the 
fetus when rituximab is administered in the third trimester 
(4). In our study, two women received rituximab between 
12 and 24 weeks of pregnancy and no preterm birth or 
congenital anomalies were observed.

Table IV. The obstetric outcomes of pregnancies with receiving mAbs therapy according to the use of glucocorticoids and thiopurines, period of drug 
exposure and having affected from more than one autoimmune or inflammatory diseases

Table V.  The obstetric outcomes of pregnancies based on the subgroups of mAbs therapy.

Data are expressed as mean ± standard deviation; n, % where appropriate. mAbs, monoclonal antibody biologics

Data are expressed as mean ± standard deviation; n, % where appropriate. mAbs, monoclonal antibody biologics
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The current consensus opinion about the ideal time for 
conception is 6 months after clinical remission in autoim-
mune and inflammatory diseases, and the continuation of 
mAbs therapy during pregnancy is critical for maintain-
ing remission (1, 3, 4). In our study group, all pregnancies 
were in clinical remission before conception and 52.4% 
of the pregnancies continued to use mAbs therapy in all 
trimesters. 47.6% and 19% of pregnancies discontinued 
using drug in the first trimester and third trimester in our 
study group, respectively. Although there was no correla-
tion between duration of drug use and obstetric outcomes, 
patients with multiple autoimmune or inflammatory dis-
eases who were currently in remission reported a high-
er rate of fetal growth restriction, premature birth, and 
NICU admission. Glucocorticoids are safe to use during 
pregnancy; however, there is an increased incidence for 
gestational diabetes and pregnancy-induced hypertension 
(13). We observed gestational diabetes in 33.3% of preg-
nancies and there is no association with use of glucocor-
ticoids. A number of adverse effects, such as gestational 
hypertension and gestational diabetes mellitus, have been 
associated with elevated TNF α levels (14, 15). Increased 
TNF α levels in complicated pregnancies may cause dif-
ferentiation in trophoblast biology, particularly migratory 
activity, syncytialization, and in endocrine function (16, 
17).  Furthermore, increased TNF α levels may alter the 
maternal-fetal relationship by altering the secretory pro-
file of placental immunomodulatory substances, which 
affects maternal immune cells (17). The excessive release 
of cytokines and chemokines in syncytiotrophoblasts may 
be caused by chronic inflammatory rheumatic and gas-
troenterological diseases that release inflammatory and 
immunomodulatory factors (17). Elevated TNF α levels 
have been shown to be associated with preeclampsia, and 
increasing data indicates that metabolic/pro-inflammato-
ry cytokines can regulate early placental growth and ac-
tivities during the first trimester of pregnancy (18, 19).  
In our study, there was no pregnancy with complicated 
preeclampsia. Although it is not possible to declare that 
mAbs medications, particularly anti-TNF α, prevent pre-
eclampsia at this time, it is reasonable given the patho-
physiological basis. More research, including in healthy 
populations, is needed on the use of mAbs drugs in pre-
eclampsia, which is a major cause of maternal and fetal 
mortality and morbidity.

CONCLUSION
Clinical remission of the disease is the most critical factor 
determining obstetric outcomes in pregnancies receiving 
mAbs therapy. Although there is no increase in adverse 
obstetric outcomes in these pregnancies, multidisciplinary 
follow-up is recommended. Multiple autoimmune or in-
flammatory diseases may be associated with increasing 
adverse obstetric outcomes in pregnancies.
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