wdJ ¢ PT7

World Journal of
Gastrointestinal Pharmacology
and Therapeutics

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4292/ wigpt.v7.i4.490

World | Gastrointest Pharmacol Ther 2016 November 6; 7(4): 490-502

ISSN 2150-5349 (online)
© 2016 Baishideng Publishing Group Inc. All rights reserved.

Treatment of pregnant women with a diagnosis of

inflammatory bowel disease

Sule Poturoglu, Asli Ciftcibasi Ormeci, Ali Erkan Duman

Sule Poturoglu, Asli Ciftcibasi Ormeci, Ali Erkan Duman,
Department of Gastroenterology, Haseki Training and Research
Hospital, 34096 Istanbul, Turkey

Author contributions: Poturoglu S, Ormeci AC and Duman
AE contributed equally to this work; Poturoglu S and Ormeci AC
performed the literature search, designed and wrote the manuscript;
Poturoglu S and Duman AE was responsible for critical revision of
the manuscript for important intellectual content.

Conflict-of-interest statement: No conflicts of interest.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Sule Poturoglu, MD, Department of
Gastroenterology, Haseki Training and Research Hospital, 34096
Istanbul, Turkey. sulepot@mynet.com

Telephone: +90-542-5257271

Fax: +90-212-5896229

Received: March 29, 2016
Peer-review started: April 4, 2016
First decision: May 23, 2016
Revised: August 20, 2016

Accepted: September 21,2016
Article in press: September 22, 2016
Published online: November 6, 2016

Abstract

The frequency of diagnosis of inflammatory bowel
disease (IBD) has increased in younger populations.
For this reason, pregnancy in patients with IBD is a
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topic of interest, warranting additional focus on disease
management during this period. The main objective
of this article is to summarize the latest findings and
guidelines on the management of potential problems
from pregnancy to the breastfeeding stage. Fertility is
decreased in patients with active IBD. Disease remission
prior to conception will likely decrease the rate of
pregnancy-related complications. Most of the drugs used
for IBD treatment are safe during both pregnancy and
breastfeeding. Two exceptions are methotrexate and
thalidomide, which are contraindicated in pregnancy. Anti-
tumor necrosis factor agents are not advised during the
third trimester as they exhibit increased transplacental
transmission and potentially cause immunosuppression
in the fetus. Radiological and endoscopic examinations
and surgical interventions should be performed only
when absolutely necessary. Surgery increases the fetal
mortality rate. The delivery method should be determined
with consideration of the disease site and presence of
progression or flare up. Treatment planning should be
a collaborative effort among the gastroenterologist,
obstetrician, colorectal surgeon and patient.
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Core tip: Active disease prior to conception and during
pregnancy increases the rate of pregnancy-related
complications; thus, special attention should be given
to pregnancy during the disease remission period. The
safest drugs for use during pregnancy and breastfeeding
are 5-aminosalicylic acid complexes, thiopurines and
corticosteroids. Methotrexate and thalidomide are
contraindicated. Anti-tumor necrosis factor treatment
should be avoided during the third trimester. The risk
of venous thromboembolism is increased in patients
with moderate-to-severe disease. The delivery method
should be selected according to the region of the body
involved and disease activity. In this article, the problems
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encountered by patients with inflammatory bowel disease
from pregnancy to breastfeeding are discussed, and
appropriate management strategies are suggested.
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INTRODUCTION

Crohn’s disease (CD) and ulcerative colitis (UC) are
chronic, idiopathic diseases characterized by relapse and
remission periods, and they constitute a major portion
of the inflammatory bowel disease (IBD) spectrum. A
multicentric epidemiological study performed in Europe
found the incidence of UC to be 10.4/10000 and that
of CD to be 5.6/10000™. The risk of IBD in children
is increased 2-13-fold if one parent has IBD™ and by
33%-36% if both parents have IBD*. The disease is
most frequently diagnosed during the second and third
decades of life. CD is diagnosed slightly more frequently
in women than men (1.3:1), whereas the ratio is 1:1
for UC. Approximately 25% of female IBD patients
are expected to become mothers during their disease
period™. In other words, the disease affects prospective
parents. For this reason, the effect of the disease on
possible complications encountered during pregnancy
and the effects of the treatment on the fetus, birth
method selected and breastfeeding safety are sources of
anxiety for patients. To alleviate such worries, physicians
must increase their knowledge of and experience with
such subjects and share this information with patients
and their relatives.

Pregnancy does not cause IBD flare-ups; however, the
disease can be exacerbated in IBD patients who become
pregnant during the active phase of the disease'®, Of
those patients who become pregnant during the active
phase, approximately two-thirds have active disease
throughout their pregnancy term®. Approximately
one-third of patients who become pregnant during the
remission period experience a disease flare-up®®. However,
these proportions are identical to those in the general
population. IBD flare-ups are often due to medication
discontinuation during pregnancy, lactation and smoking
resumption following birth!"”. Approximately one-third of
patients have active disease during conception*!!, Nielsen
et a'? reported that the yearly exacerbation rate is 34%
during pregnancy and 32% in non-pregnancy. Increased
prevalences of premature birth, low birth weight, still-
birth, cesarean section and congenital anomalies have
been reported in pregnant women with IBD"***, Such
complications are more frequent in patients with CD than
those with UC. However, these meta-analyses did not take
disease activity or medical treatments into consideration.
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Congenital malformation rates were increased in IBD
patients in case-controlled studies conducted in Hungary'*>!
and Italy™™®, as opposed to other studies that reported
similar rates in IBD patients to those of the general
population!’*®, Some authors™?" suggest this difference
is explained by disease activity, while others suggest it is
due to the high numbers of low-activity patients included
in the studies"®?’!. The prospective, case-controlled
ECCO-EpiCom study™*! found no significant difference in
pregnancy outcomes in pregnant IBD patients compared
with the general pregnant population. In that study,
logistic regression analyses showed that age > 35 years
and tobacco smoking were risk factors for premature
birth and congenital anomalies in CD patients and for
premature birth in UC patients.

The chance of a normal birth is 85% in patients
with UC and 83.5% in those with CD if the disease is
in remission during conception. Ideally, the patient
should be in remission when trying to conceive.

The physician should inform the patient and her
partner of the IBD-pregnancy interaction and its effects
on pregnancy outcomes, the treatment risk to benefit
ratio and the importance of remission maintenance in
reducing fetal risk. It is essential to be aware of disease
management protocols during pregnancy to alleviate
patient fears.

In this article, our main objective is to evaluate the
management of IBD patients during pregnancy by
reviewing the effects of IBD treatment on the fetus and
mother during pregnancy and lactation.

MEDICAL TREATMENT

Discontinuing medical treatment during pregnancy can
further harm the fetus by causing a flare-up in the patient.
The pregnancy risk profiles for conventional drugs used
in IBD treatment, such as 5-aminosalicylic acid (5-ASA),
steroids and immunomodulatory agents, are available.
Experience with biological agents is also increasing. The
United States Food and Drug Administration (FDA) has
deemed almost all drugs safe for use during pregnancy
and lactation, with the exception of methotrexate and
thalidomide, which are pregnancy category X drugs (Tables
1and 2).

5-ASA

All 5-ASAs (mesalazine, balsalazide, ipsalazide and
sulfasalazine) are used to induce and maintain rem-
ission in patients with light-to-moderately active UC,
and these drugs exert their effects by acting on the
intestinal mucosa.

Sulfasalazine

Effect on pregnancy: Sulfasalazine and its metabolite
sulfapyridine inhibit folate synthesis. Sulfasalazine
and sulfapyridine cross the placental barrier and can
be detected in umbilical cord blood at rates similar to
those in maternal blood. For this reason, sulfasalazine
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Table 1 Food and Drug Administration pregnancy categories

FDA category Definition

A Controlled studies in animals and women demonstrate no risks during the first trimester, and the possibility of fetal harm appears
remote

B Studies in animals have not demonstrated a fetal risk, but no controlled studies have been conducted in pregnant women, or animal
studies have shown an adverse event that was not confirmed in controlled studies in women during the first trimester. Chance of fetal
harm is remote but remains a possibility

C No controlled studies have been conducted in women, and animal studies have shown adverse effects on the fetus, or studies in
humans and animals are not available. Chance of fetal harm. Give only if potential benefit outweighs the risk

D There are no controlled studies in women or animals, but positive evidence of fetal risk is available. It can still be used for life-
threatening or serious diseases when there are no effective alternative drugs

X Studies in animals or women have demonstrated fetal abnormalities. The drug is contraindicated in women who are pregnant or may

become pregnant

FDA: Food and Drug Administration.

Table 2 Safety of inflammatory bowel disease medications during pregnancy and breastfeeding

Medication FDA category Comments during pregnancy Comments during breastfeeding
Adalimumab B Low risk: Transported through the placenta late in the Compatible

second and third trimester; avoid treatment in the last

trimester

5-Aminosalicylic acid B Low risk: Limited data for olsalazine; if using Enters breast milk; probably compatible
preparations’ sulfasalazine, folic acid supplementation is mandatory
Amoxicillin/clavulanate B Low risk Enters breast milk; probably compatible
Azathioprine/6- D Low risk Low transfer to infant; appears in the milk 4 h
mercaptopurine after ingestion
Budesonide/ prednisone C Probably low risk, avoid during first trimester (potential Probably compatible; enters breast milk

risk of oral clefts)

Certolizumab B Low risk Limited data; probably compatible
Ciprofloxacin C Limited data; not recommended Compatible
Cyclosporine C Low risk Contraindicated
Methotrexate X Contraindicated: Teratogenic Contraindicated
Metronidazole B Low risk, avoid during the first trimester Enters breast milk, not recommended
Natalizumab C Limited data; low risk Limited data; probably compatible
Tacrolimus C Limited data; no increase in congenital anomalies Contraindicated
Thalidomide X Contraindicated: Teratogenic No data available; potential toxicity

!Asacol HD (due to the dibutyl phthalate content) and olsalazine are category C drugs. FDA: Food and Drug Administration.

treatment can be continued during pregnancy. How-
ever, since it results in folate deficiency, it must be
supplemented with 2 mg folic acid daily**..

A meta-analysis published in 2008 compared 642
pregnant women who used mesalazine, sulfasalazine
or olsalazine with 1158 pregnant controls and found
no increased risks of congenital anomalies, low birth
weight or similar complications™®. The rates of low birth
weight, prematurity, spontaneous abortion, live births
and birth defects were similar between sulfasalazine-
using mothers and the general population'®.

Effect on breastfeeding: Sulfasalazine and its
metabolite sulfapyridine pass into breast milk. However,
although sulfasalazine replaces bilirubin, which is a
serious issue, no clinically significant cases have been
reported™. Diarrhea was reported in infants of mothers
taking sulfasalazine®®. In such cases, adjustment of
the sulfasalazine dosage or discontinuing treatment is
indicated.
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Mesalazine
Effect on pregnancy: Although most 5-ASA drugs
are pregnancy category B, olsalazine is category C.
Mesalazine metabolites, especially N-acetyl mesalazine,
cross the placental barrier®®, The rate of congenital
anomalies in babies of mesalazine-exposed mothers
was no higher than that in babies of the general
population®*!, Several studies have reported the use
of 5-ASA during pregnancy to be generally safe®*34,
Enteric-coated mesalamine with dibutyl phthalate
(DBP) was reported to cause skeletal anomalies and
negative effects on the male reproductive system
in animal models®®. Drugs that contain DBP and
5-ASA (Asacol or Asacol HD; Procter and Gamble Phar-
maceuticals, Cincinnati, OH, United States) should be
switched to another 5-ASA preparation during pregnancy.
However, a study that compared 117 pregnant patients
who used Asacol with 156 pregnant patients who used
non-Asacol aminosalycilate drugs reported no significant
differences in terms of congenital anomaly ratest.
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Effect on breastfeeding: 5-ASA is excreted at a low
concentration via breast milk™”. Infants of mothers using
5-ASA can develop diarrhea due to allergic reactions.
In such cases, the treatment should be stopped im-
mediately.

Steroids

Effect on pregnancy: Corticosteroids, particularly
prednisolone, are classified as pregnancy category C
drugs. Carmichael et al*® reported increased incidences
of cleft palate and cleft lip anomalies with the use of
corticosteroids 1 mo before pregnancy or during the
first trimester. However, other studies involving larger
patient groups reported no such risk?!,

Several studies also suggest that high-dose corti-
costeroid usage might cause adrenal suppression by
affecting the hypothalamus-pituitary-adrenal axis in
newborns. However, one study also concluded that the
long-term effects are unclear and the absolute effects
on the fetus negligible®®!,

The use of budesonide is also regarded as safe
during pregnancy. Beaulieu et al*” reported no side
effects in eight pregnant patients with CD who used
budesonide. Moreover, studies involving larger groups
of patients who used budesonide for asthma treatment
reported no increase in the rate of birth defects or
stillbirths!**,

Effect on breastfeeding: As the concentrations of
steroids that enter breast milk are low, steroid usage
during breastfeeding is deemed safe*!. However, no
specific guidelines exist for prednisolone usage during
lactation. If the mother is worried about breastfeeding
during steroid treatment, she can stop breastfeeding
during her steroid treatment and resume once the
treatment is discontinued™.

Thiopurines

Effect on pregnancy: Azathioprine is a pro-drug that
is metabolized into 6-mercaptopurine (6-MP). Following
its metabolism into 6-MP, it is again metabolized into
its active 6-thioguanine (6-TG) and inactive 6-methyl-
mercaptopurine (6-MMP) metabolites. These drugs
damage chromosomes by disrupting nucleic acid
synthesis. The FDA classifies these drugs as pregnancy
category D, since animal models showed teratogenic
effects at therapeutic or elevated dosages™*”. Yet, the
significantly higher bioavailability of intraperitoneal or
parenteral, compared with oral, thiopurines used for IBD
treatment in animal models should not be overlooked.
Intact azathioprine or 6-MP cannot cross the placental
barrier, whereas 6-TG can*®, In a prospective study that
included 30 pregnant women, 6-TG levels decreased but
6-MMP levels increased during pregnancy; however, these
changes did not cause myelotoxicity or hepatotoxicity™”.
After pregnancy, both metabolites returned to their pre-
gestational levels. With the exception of a newbom whose
mother had severe pre-eclampsia and pancytopenia
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during delivery and high alkaline phosphatase levels,
6-MMP was not detected in any of the newborns. No
major congenital malformations were seen in those
newborns. All newborns had normal Apgar scores, but
60% were diagnosed with anemia. Therefore, a complete
blood count is advised for newborns whose mothers used
thiopurines during pregnancy.

In daily clinical practice, gestational planning for
IBD patients who take thiopurines and continuation of
thiopurine usage during pregnancy pose a challenge for
the physician. This is due to the numerous contradictory
studies in the literature. Two more recent publications
reported an increase in the risk of congenital anomalies
with thiopurine usage****!. However, these studies have
been criticized for their small number of patients and
other limitations, such as inclusion of both major and
minor anomalies™. Other than the risk of congenital
anomalies, other studies have reported a relationship
between thiopurine usage and the incidences of preterm
births and low birth weight!*®**>!],

However, a large number of recent studies showed
no relationship between thiopurine usage and the risk
of congenital anomalies. Goldstein™* evaluated women
who took azathioprine for various indications; after a
review of birth defect records, no significant increases in
malformation rates were found. The 20-year study by
Ban et al** reported that neither MP nor any other drug
is related to an increased risk of congenital anomalies.
Beaugerie et al®"! and Coelho et al*”, via the CESAME
study in France, compared 89 women exposed to
thiopurine during pregnancy and 129 IBD patients
without thiopurine exposure and found no increase in
the risk of congenital anomalies in a sub-analysis. The
meta-analysis published by Akbari et a/*® reported
no increase in the risk of congenital anomalies or low
birth weight but an increased risk of premature birth
with thiopurine usage during pregnancy. Casanova
et al®” reported that thiopurine usage was not ass-
ociated with pregnancy complications and actually
predicted lower rates of obstetric complications and
better pregnancy outcomes. The first results of the
ongoing PIANO study™®, published in 2012, showed
no increase in the rates of congenital anomalies or
pregnhancy complications in 317 pregnant women ex-
posed to thiopurine during pregnancy. The infants of
those exposed mothers were followed up and exhibited
similar or better developmental parameters compared
with infants of mothers who were not exposed to
thiopurines®®. This finding supports the results of
another study in 2013 in which 30 babies of mothers
taking thiopurines during pregnancy for both medical
and psychosocial health reasons showed no differences
compared with the control groups'®”.

To summarize, thiopurine treatment should be
continued during pregnancy to prevent flare-ups, as the
risk of active disease outweighs the risk of thiopurine
usage. A female patient using anti-tumor necrosis
factor (TNF) therapy combined with thiopurines who
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is planning to become pregnant can discontinue the
thiopurines prior to pregnancy, considering the risk of
infection®. Women who were not taking thiopurines
prior to pregnancy are not advised to start thiopurine
treatment during pregnancy, as thiopurines take a
long time to act and pose a small risk of bone marrow
suppression and pancreatitis®!.,

Effect on breastfeeding: Thiopurines were detectable
in breast milk 4 h after their ingestion, albeit at very
low levels compared with serum plasma levels'®”.
Thiopurine metabolites are almost undetectable in
infants breastfed by mothers taking thiopurines!®.
Furthermore, no increase in the risk of infection was
evident in babies of mothers treated with thiopurines®"..
Therefore thiopurine-using mothers have no issues
during breastfeeding. However, mothers of infants with
weak immune systems should exercise caution while
breastfeeding during thiopurine treatment!'?.,

Methotrexate

Effect on pregnancy: When taken during the organo-
genesis period, methotrexate can cause methotrexate
embryopathy or fetal/methotrexate syndrome, which is
characterized by congenital extremity and craniofacial
anomalies®!. When taken during the third trimester,
methotrexate can cause fetal toxicity, retardation of
development and loss of the fetus®®®®”\. Since it remains
in the body for a prolonged period, the drug should
be discontinued 3-6 mo before conception®. It is
recommended that men also stop taking methotrexate
3 mo before conception. In addition, folic acid supple-
mentation should commence 3 mo prior to and be
continued during pregnancy.

While on methotrexate, the patient should be
warned about its toxic effects on the fetus and advised
to use at least two contraception methods to prevent
pregnancy'®.

Effect on breastfeeding: Methotrexate is present
in breast milk and can cause immunosuppression
and neutropenia by accumulating in neonatal tissues.
Therefore, it should not be used during pregnancy®.

Cyclosporine

Effect on pregnancy: Cyclosporine is a pregnancy
category C drug. Because cyclosporine can cross the
placental barrier, it may exert adverse effects on the
fetus’". In renal transplant patients, cyclosporine
caused premature birth, low birth weight, gestational
diabetes, maternal hypertension, pre-eclampsia and
fluctuations in the levels of other drugs?. Another
meta-analysis of the effects of cyclosporine usage on
pregnancy (15 studies, 410 patients) reported the
incidence of premature birth to be 56% and that of
congenital anomalies to be 4.1%. However, the rate
of congenital malformation is not significantly different
from that in the normal population”™. In a smaller

Roishidenge ~ WJGPT | www.wjgnet.com

study that included eight pregnant patients, seven were
treated successfully for steroid-refractory ulcerative
pancolitis, while one required infliximab (IFX) treatment
and was treated successfully. Seven patients delivered
healthy infants, and one fetus died in utero. Two
newborns were premature, and no congenital anomalies
were detected in any of the infants!*.

Effect on breastfeeding: Since very small amounts
of cyclosporine pass the placental barrier, it is safe to
use in nursing mothers. However, the possibility of
immunosuppression in the infant must not be over-
looked. If treatment with this drug is planned, the
potential risks should be discussed with the mother.

Tacrolimus

Effect on pregnancy: Tacrolimus, like cyclosporine,
is classified as a pregnancy category C drug by the
FDA. A study that followed 37 female liver transplant
patients for 13 years with 49 recorded births reported
an increase in the rate of premature births but not in
the rate of congenital anomaliest”®. In another report, a
female patient treated with tacrolimus during pregnancy
delivered a healthy baby®. As with cyclosporine, there
are few data regarding tacrolimus, so the risk to benefit
ratio should be evaluated before using this drug.

Effect on breastfeeding: Tacrolimus is reported to
enter the breast milk at a rate of 0.05%. Therefore,
there is no clear evidence that it must be stopped
during breastfeeding™.

Biological agents

The use of synthetic TNF inhibitors such as IFX,
adalimumab, certolizumab pegol and golimumab for
the treatment of IBD is increasing. These drugs are
classified as pregnancy category B. Natalizumab, which
is rarely used, is a pregnancy category C drug. Clinical
experience with the use of anti-TNF agents during
pregnancy is limited”””®,

Effect on pregnancy: Transplacental transmission
has been reported mostly for monoclonal antibodies
(IFX, adalimumab and golimumab) and rarely for fusion
proteins (etanercept). Transplacental transmission of
monoclonal antibodies increases during pregnancy, and
their concentration in umbilical blood becomes equal
to or higher than that in maternal blood during the last
trimester.

Infliximab

IFX is an IGG1-type monoclonal antibody that inhibits
TNF-a. It cannot pass the placental barrier during the
first trimester but is transmitted effectively during the
third trimestert”®, Therefore, the fetus is not exposed to
the drug during the organogenesis period, but following
transplacental transmission during the third trimester,
IFX remains in infant blood for a few months following
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birth. Neither teratogenicity nor toxicity was detected in
a study involving 35 pregnant women who used IFX®”,
No difference was seen in terms of pregnancy outcomes
between patients using IFX and healthy controls®,
However, neonatal death caused by intracerebral and
pulmonary hemorrhage, premature birth and Fallot’s
tetralogy have been reported®,

The TREAT Registry and IFX Safety Database are
the two largest studies on this subject'®®%, In the
TREAT Registry, a prospective study involving CD
patients, patients on IFX were compared with those
not taking IFX. Thirty-six of 66 pregnant women were
treated with IFX during pregnancy. Fetal malformations
were not detected. In addition, there was no significant
difference between the two groups in terms of neonatal
complications and miscarriage.

The IFX Safety Database is a retrospective review
of 96 patients using IFX. The treatment was generally
stopped during the first trimester after the patients
realized they were pregnant. Pregnancy outcomes were
not different between patients who did and did not take
IFX.

The IFX levels of six neonates of mothers taking
IFX were higher than those of the mother, but IFX
was cleared from the bloodstream of the infants after
2-7 mo™, This shows that IFX crosses the placental
barrier easily during the third trimester. Moreover, the
reticuloendothelial system of the infant is not sufficiently
developed to clear the antibodies effectively.

The latest prospective PIANO study™ included 1232
pregnant women, of whom 264 were treated with IFX,
151 with adalimumab, 67 with certolizumabpegol and
29 with combined biological agent-immunomodulatory
therapy. No differences in parameters such as birth
defects and infection rates were detected during the
first year, but differences in weight and height were
detected between infants who were exposed to anti-
TNF therapy and those who were not™®, The odds
ratios for developing complications and for preterm
birth with combined IFX-immunomodulatory therapy
were 1.7 (1.0-2.2) and 2.4 (1.3-4.3), respectively. No
difference was seen in the pregnancy outcomes of CD
patients according to drug exposure, but increased risks
of preterm birth and low birth weight and a prolonged
stay in the intensive care unit were seen in UC patients
taking combination therapy.

To summarize, IFX can be used during the first two
trimesters of gestation. Patients are advised to stop IFX
prior to the last trimester (30 wk). In patients with a
flare-up caused by IFX treatment discontinuation, short-
term corticosteroid treatment can be administered.
Discontinuing IFX during the third trimester or at the end
of the second trimester decreases IFX transportation to
the placenta, reducing the level to which the neonate
is exposed. Exposure to IFX during the third trimester
can result in infections or a suboptimal response
to vaccinations during the neonatal period. Live
vaccines should not be administered during the first
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6 mo in infants exposed to anti-TNF therapy'®’. Other
vaccinations may proceed according to schedule.

Effect on breastfeeding: IFX is found in minute
amounts in breast milk, and its oral absorption is
minimal; thus, systemic adverse effects are rarely
diagnosed™®®l, IFX levels in an infant whose mother
was taking IFX until 4 wk prior to birth decreased after
6 mo even though the mother continued to take IFX
while breastfeeding'®”’.

However, data regarding the safety of IFX during
breastfeeding and its local immunosuppression in the
gastrointestinal system are insufficient.

Adalimumab

Adalimumab is an antibody targeting IGG1 that is
actively transported through the placenta during
pregnancy”®®®. Similar to IFX, adalimumab crosses
the placental barrier during the third trimester. Small
observational studies on adalimumab during pregnancy
have been conducted. It can be used from the time
of conception through the first two trimesters of
pregnancy. No increased risk of congenital malformation,
spontaneous abortion or preterm birth was detected
in pregnant women exposed to adalimumab. Although
clinical experience with this drug in pregnant women
is limited, the Organization for Teratology Information
Specialists, which conducted a prospective study on
adalimumab involving 27 pregnant women as well as
a review of the birth outcomes of 47 pregnant women
who used adalimumab during pregnancy, reported that
the rates of spontaneous abortion, stillbirth, preterm
birth and congenital anomalies were similar to those in
the general population™. As this medication is used in
weekly doses, it is difficult to discontinue treatment at
the beginning of the third trimester as this might result
in disease flare-ups. It is suggested to discontinue
adalimumab 6-8 wk prior to birth.

Effect on breastfeeding: There are insufficient data
on the safety of adalimumab use while breastfeeding.
The drug passes into breast milk in small amounts, but
no adverse effects have been reported®, However,
discontinuing treatment while breastfeeding should be
decided after reviewing the health of the mother and
her IBD status.

Certolizumab

Certolizumab is a PEGylated Fab’ fragment of an
anti-TNFo. monoclonal antibody. As opposed to IgG1
antibodies, Fab’ fragments pass through the placenta
by passive diffusion; therefore, placental transfer is
minimal during the third trimester, unlike the cases with
IFX and adalimumab'®. Certolizumab levels in umbilical
blood were very low (less than 2 ng/mL) in 10 pregnant
women exposed to certolizumab™. In theory, it can
be used from conception until birth, but the data are
insufficient. Certolizumab excretion via breast milk is
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minimal”®.

Natalizumab

Information regarding the safety of natalizumab use
during pregnancy and lactation is insufficient. No
increased risk of congenital malformation was detected
in a study involving 164 pregnant women treated with
natalizumab for CD or multiple sclerosis®".

Golimumab

Golimumab is a new anti-TNF inhibitor, approved in
2013. Its effects on pregnancy are unclear. Lau et af*”
reviewed 42 pregnant women exposed to golimumab (10
pregnant UC patients) for congenital anomalies. These
pregnancies resulted in 19 live births, 13 spontaneous
abortions (miscarriages) and 6 elective abortions. Of
the 13 mothers who experienced miscarriages, 30.8%
received simultaneous methotrexate treatment. As
golimumab is a new drug, information on the safety of its
use during pregnancy is insufficient, and no evidence of
its presence in breast milk is available.

Anti-diarrheal agents

Anti-diarrheal agents should be avoided during pregnancy,
especially during the early period. Teratogenicity was
detected in neonates exposed to diphenoxylate/atropine
and loperamide, but whether this was due to chance or to
the drugs was unclear®**¥,

Cathartics

A colon cleanse is necessary for sigmoidoscopy during
pregnancy. No study has specifically addressed the
teratogenic effects of cathartics; however, no congenital
anomalies were seen among 22843 pregnant women
treated with laxatives™'. The FDA reclassified cathartics
and laxative agents from category B to category X.
Cathartics are associated with a risk of dehydration and
electrolyte imbalance.

Magnesium citrate

Magnesium citrate has an FDA category B rating and thus
is safe to use for constipation or prior to sigmoidoscopy.
It might cause electrolyte imbalance and dehydration
when used long term.

Polyethylene glycol solution

Polyethylene glycol (PEG) has a FDA category C rating.
No data on the safety of PEG use during pregnancy are
available.

COMPLICATIONS AND RISKY
SITUATIONS IN PREGNANT IBD
PATIENTS

Patients who underwent IBD-related surgery prior to
preghancy may experience a temporary increase in stool
frequency. Incontinence can be seen especially during the
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third trimester, but this disappears after birth. Ileostomy
can prolapse during the third trimester. Patients with a
history of abdominal surgery and ileostomy reported
subileus and ileus attacks®. The study by Nguyen et
al™®, which used data from the Nationwide Inpatient
Sample (NIS), compared pregnant women with CD
or UC with healthy pregnant women without IBD. The
frequencies of venous thromboembolism (VTE) and
blood transfusions were increased in pregnant women
with IBD. The risk of VTE is fourfold greater in pregnant
than in non-pregnant IBD patients””. The risk of VTE
is especially high during the first 6 wk postpartum®®,
Subcutaneous low-molecular-weight heparin is indicated
during the peripartum period in high-risk (relapsed and
hospitalized patients with moderate-to-severe disease
activity) pregnant IBD patients. Heparin prophylaxis
is also advised in pregnant IBD patients who are
hospitalized for other reasons. VTE is common among UC
patients, while the risk of antepartum hemorrhage is at
least twofold higher in CD patients®. In another study,
placental abruption was seen in 2% of IBD patients!*.,

Gestational diabetes is another issue. The risk of
gestational diabetes did not differ between IBD patients
not on steroids and a control group™®. However,
the risk of gestational diabetes was increased in IBD
patients who used steroids during pregnancy in the
PIANO registry study, which included more than 1000
pregnant IBD patients”®. Therefore, a pregnancy in a
patient with IBD must be considered risky.

NUTRITION AND SUPPLEMENT
TREATMENTS

Although nutrition is crucial for all pregnant women,
it is especially so in pregnant women with IBD. The
prevalence of malnutrition was sixfold higher in pregnant
IBD patients compared with healthy controls™. A
retrospective study in Canada reported less weight gain
during pregnancy in IBD patients compared with the
general pregnant population™”. Since malnutrition during
pregnancy poses a risk to the fetus, although enteral
nutrition is preferred, parenteral nutrition should be used
as soon as the need arises. There is no solid evidence
of the benefits of specialized diets in terms of IBD
remission™®”, A randomized controlled study reported
that consumption of fish oil supplements increased the
rate of pregnancy without affecting fetal growth™?, In
patients with anti-phospholipid antibody syndrome, fish
oil supplements can be used to prevent miscarriage™®.
They also reduce the risk of preterm birth and mis-
carriage in pregnant IBD patients. Since fish oil is not
classified as a drug, it has not been categorized by the
FDA for use during pregnancy. Folic acid supplementation
is essential during pregnancy for prevention of neural
tube defects. If the patient is on sulfasalazine, daily
folic acid intake should be increased accordingly (2-5
g/d)®*'%, Calcium and vitamin D supplementation
is advised in patients using steroids to prevent bone
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loss. The patient should also be advised not to smoke.
Smoking has a negative effect on pregnancy outcomes,
particularly for patients with CD.

ENDOSCOPY

Endoscopic retrograde cholangiopancreatography can
be performed if indicated™*.

SURGICAL TREATMENT

Surgical treatment indications in both UC (acute, severe
or refractory colitis) and CD (perforation, abscess,
severe hemorrhage or bowel obstruction) are identical
in preghant and non-pregnant patients. Surgical
interventions should be conducted during the second
trimester. However, surgeries performed due to acute
indications in pregnant patients with IBD carry a high
risk of losing the fetus!'®. Few studies have addressed
the effect of surgery on maternal morbidity. Ileostomy
should be performed in place of primary anastomosis
during surgery™®!. Live and healthy births have been
reported despite poor prognoses, intraperitoneal sepsis
and surgical interventions™”.

There are case reports of colectomy surgery per-
formed during the third trimester in combination with
vaginal birth or cesarean section™*®%, However,
medical treatments are preferred to surgical treatments
in non-emergency situations.

be disturbed by mechanical pressure during vaginal
birth. Episiotomy has a risk of causing rectovaginal
fistulas and non-healing wounds during periods of active
perianal disease'**). Forceps use and uncontrollable
tears can negatively affect pelvic floor function. In
general, vaginal birth is advised for pregnant IBD
patients with light-to-moderate disease activity,
whereas cesarean section is preferred for patients with
IPAA or with fulminant or active perianal disease™®,
Performance of a cesarean section for reasons other
than the above should be decided by the obstetrician
for obstetric reasons.

Although there is a risk of complications caused
by adhesions in patients who underwent previous
pelvic or abdominal surgery or ileostomy or colostomy,
vaginal birth is considered safe. Episiotomy can also
be performed in such patients®*''®l. A questionnaire
administered to 232 pregnant women with IPAA reported
no difference in the rates of pouch-related complications
or functional problems between vaginal birth and
cesarean section™”), The European Crohn’s and Colitis
Organization (ECCO) recommends cesarean section
for patients with active perianal disease or active rectal
involvement™*. Furthermore, the presence of an ileo-
anal pouch or ileo-rectal anastomosis is reported to be
relative indications for cesarean section™*,

The delivery method should be decided through
collaboration among the patient, obstetrician, gastro-
enterologist and colorectal surgeon.

DELIVERY METHOD

CONCLUSION

Delivery by cesarean section is more frequent in IBD
patients compared with the general population. Indeed,
compared with the general population, the frequency of
cesarean delivery is 1.5-fold higher in pregnant patients
with CD but similar in those with UC!****), Another
study reported that the risk of elective cesarean section
was twofold higher in pregnant patients with UC and
even higher in those with CD®. This is likely due to
the increased frequency of perianal diseases in CD
patients. A retrospective questionnaire study reported
that the risk of developing perianal disease was 18%
in patients without prior perianal disease who gave
birth vaginally (especially in episiotomy cases)!*'!. This
may also explain the increased preference for cesarean
section. However, other studies involving larger patient
groups did not support these findings!'**'**.. There are
insufficient data to recommend this delivery method
for IBD patients®™. Cesarean section is not thought to
prevent disease flare-up or development of perianal
diseases. It should be performed only when vaginal
birth is contradicted in an individual patient. Vaginal
birth exacerbates the disease in pregnant CD patients
with active perianal disease and in UC patients with
active rectal disease with a history of ileal pouch anal
anastomosis (IPAA) with colectomy™® ¥, It is vital
to prevent pouch dysfunction in IPAA patients and
maintain sphincter functionality. Sphincter integrity can
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Since active IBD can have negative effects on both the
pregnant patient and the fetus, treatment should be
performed in a conscious and energetic manner™®,
In the case of a planned pregnancy, disease remission
should be maintained prior to conception. Most studies
report increased rates of preterm, stillbirths, low birth
weight and spontaneous abortions in pregnant patients
with active disease during pregnancy™*. For this
reason, maintenance of disease remission is essential.
The drugs used to treat IBD are generally recog-
nized as safe during both pregnancy and lactation,
with the exception of methotrexate and thalidomide.
Methotrexate and thalidomide should be discontinued in
both men and women at least 3 mo prior to conception.
Some clinicians tend to stop treatment during the first
trimester. Moskovitz et af*”® evaluated 207 pregnancies
and reported no significant difference in the effects of
medication used during the first trimester vs any time
during pregnancy on pregnancy outcomes. Although
they are low risk, methotrexate and 6-MP should not be
used in first pregnancies due to a possible risk of bone
marrow suppression and pancreatitis. Cyclosporine can
be used successfully during pregnancy but can cause
preterm birth and low birth weight. As anti-TNF agents
cross the placental barrier during the third trimester
and might cause immunosuppression in newborns,
the ECCO guidelines suggest discontinuing IFX and
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adalimumab at 24-26 wk of gestation™. In cases in

which discontinuing anti-TNF treatment can cause a
disease flare-up, certolizumab can be used, as it has a
low rate of transplacental transmission during the third
trimester.

In the last decade, pregnancy outcomes in IBD
patients who became pregnant during a remission period
and maintained remission throughout pregnancy were
reported to be normal. Patients should be informed of
the importance of remission maintenance, and the risk
to benefit ratio of continuing treatment during pregnancy
should be discussed. The benefits of remission outweigh
possible harm to the fetus caused by any potential drugs
used.

Since malnutrition occurs more frequently in pre-
gnant patients with IBD, nutritional supplements should
be taken. Preventative measures for VTE should be
implemented in hospitalized pregnant patients. Endoscopic
retrograde cholangiopancreatography should be performed
only if absolutely necessary. Surgical treatment indications
are identical to those for non-pregnant patients with IBD
but carry a high risk of fetal mortality. As previous surgical
intervention can negatively affect fertility, laparoscopic
methods should be used whenever possible.

The delivery method should be decided in colla-
boration with the patient. Vaginal birth is deemed safe
in patients without perianal disease or severe active
rectal involvement who have no complications.

The ECCO guidelines state that 5-ASA preparations,
thiopurines, anti-TNF and corticosteroids carry a low risk
for the infant™*, When used during the third trimester, IFX
can be transferred to the newbormn through the placenta.
Therefore, live vaccines are not advised during the first 6
mo after birth. IFX has not been detected in breast milk.
However, IBD treatment planning in pregnant patients
requires special attention, and decisions should be made
on a case-by-case basis. Pregnant patients should be
treated more aggressively than non-pregnant patients, as
maintaining remission is crucial for pregnancy outcomes.
The treatment method should be decided by consensus
among the obstetrician, gastroenterologist and colorectal
surgeon to reassure the patient.
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