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Abstract

The peak incidence of inflammatory bowel disease (IBD) coincides with a woman’s prime reproductive years. The
management of IBD during pregnancy can be challenging for healthcare professionals, underpinning the need for a
multi-disciplinary approach with shared decision-making with the patient. Pre-conception counselling can address
patient concerns, improve pregnancy specific IBD patient knowledge and provide a personalized risk assessment, to
ensure optimal maternal and fetal outcomes. Most women with IBD have fertility rates comparable with the general
population, although voluntary childlessness is common among women with IBD. IBD disease activity at conception
and during pregnancy is a key determinant of the course of IBD during pregnancy. Active IBD during pregnancy is
associated with adverse pregnancy-related outcomes, including spontaneous abortion, small for gestational age baby
and preterm birth, emphasizing the importance of ensuring disease remission prior to conception. Most IBD medica-
tions (5-aminosalicylates, thiopurines if already initiated pre-conception, corticosteroids and biologic medications) are
considered safe and low risk during pregnancy and breastfeeding, except for methotrexate, JAK-inhibitors, ozanimod
and allopurinol and maintaining remission throughout gestation should be the priority. Most women with IBD can have a
vaginal delivery, but cesarean section should be considered in active perianal disease and history of ileal pouch surgery.
This narrative review outlines the current evidence for the management of IBD in pregnancy, as well as considering the
pre-conceptual and post-partum period.
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Introduction

The peak incidence of inflammatory bowel disease (IBD) is
between the second and fourth decades of life, coinciding
with a woman’s reproductive years [1]. The management of
IBD in pregnancy can be challenging, but it is concerning
that not only is patient knowledge on reproductive issues
sub-optimal [2], knowledge among healthcare profession-
als also remains inconsistent [3], emphasizing the need for
further patient and clinician education. This review article
aims to provide an overview of the current literature on man-
aging IBD in the pre-conception, pregnancy and post-partum
period for the practising clinician.
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Preconception

Unintended or mistimed pregnancies are associated with
a higher risk of delayed pre-conceptual care and adverse
maternal and neonatal outcomes [4]. They account for nearly
50% of pregnancies, up to a half of which may be due to
contraceptive failure, related to poor understanding and what
contributes to highly effective methods [4]. In an Ameri-
can study, 23% of women with IBD of child-bearing age
were not using any form of contraception, with only 17%
using highly effective methods (namely the contraceptive
implant, intrauterine devices and sterilization). Those not
on highly effective contraception are at potentially greater
risk of unplanned pregnancies [5].

Fertility is a concern for many IBD patients [6], although
rates of infertility in inactive IBD with no previous pelvic
surgery are comparable to those in the general population
[7, 8]. Voluntary childlessness appears to be more frequent
in women with IBD [6, 9], driven mainly by concerns
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around heritability and medication risk [8—10]. Most
women with IBD in remission do not have compromized
ovarian reserve (reduced quality and quantity of ovarian pri-
mordial follicular pool) compared to the general population,
although ovarian reserve with active Crohn’s disease (CD)
may be reduced [7, 11]. The only factor that affected fertil-
ity (excluding surgery, i.e. pouch) in women with ulcerative
colitis (UC) was age > 35 years as a physiological reduction
in ovarian reserve [9].

Ileal pouch anal anastomosis (IPAA) surgery has been
associated with up to a threefold increased risk of infer-
tility [12, 13]; thus, women of child-bearing age should
be counselled regarding the risks of pelvic surgery and
associated impact on fertility [8]. Average infertility rates
were 20% pre-IPAA and 63% post-IPAA. The relative risk
of infertility after IPAA is 3.91 ([2.06, 7.44] 95% CI) [13].
Erectile dysfunction following IPAA is also a recognized
association [8]. Notably, the data is from the era of open
laparotomy and outcomes from laparoscopic surgery are
needed.

A majority of IBD medications do not impact fertility.
Sulfasalazine can cause reversible male infertility by lower-
ing sperm count and motility [8].

Regarding timing of referrals for fertility evaluations in
women with IBD, a widely accepted approach is to refer
after six months of failure to conceive in women > 35 years
or prior pelvic surgery or after 12 months of timed and
unprotected intercourse in women under 35 years [14]. A
recent survey of UK and Australian gastroenterology clini-
cians found that 70% had never initiated a fertility referral
for IBD patients [15]. Assisted reproductive technology
(ART), the commonest being in-vitro fertilization (IVF)
or other modalities such as gamete intra-fallopian transfer,
zygote intra-fallopian transfer or frozen embryo transfer
may be an option in women with IBD [16]. However, over
half surveyed were uncertain about the efficacy of ART in
IBD patients and all participants believed they had low
knowledge levels [15]. A systematic review concluded
that women with UC, functioning IPAA (UC) and medi-
cally managed CD respond well to ART, with success rates
comparable with the general population [16]. Success of
ART was lower (49% to 71%) in surgically managed CD
patients and 64% lower in patients with UC and IPAA
failure [16].

Geneticrisk

Hereditability is a concern for many IBD patients and con-
tributes to voluntary infertility. A family history of IBD has
been reported in up to 12% of CD patients and 9% in UC,
being higher (up to 33%) in children with multiple family
members diagnosed with IBD [8, 18]. Other factors increas-
ing risk include increasing number of affected relatives

(specifically both parents), younger onset and certain ethnic
groups such as Ashkenazi Jews [8, 17, 18].

Pre-conception counselling

Disease activity in the pre-conception period is an impor-
tant predictor of disease activity in pregnancy, affirming
the importance of achieving disease remission at least
three months pre-conception. Although international
guidelines recommend that pre-conception counselling
should be available to all women of child-bearing age
with IBD [8, 14, 19-21], a recent UK survey found this
was available in only 39% units [22]. Sub-optimal patient
knowledge and uninformed patient decision-making con-
tributes to voluntary infertility and medication discontinu-
ation during pregnancy, increasing the risk of IBD flares
and subsequently, adverse maternofetal outcomes [2, 21].
Psychosocial stigma around having IBD, use of advanced
therapies and in some instances surgery (i.e. stoma or fis-
tula) can be responsible for a negative impact on inter-
personal relationships and voluntary childlessness. Pre-
conception education improves healthier behaviors, in turn
improving pregnancy outcomes [14, 19-21, 23]. Safety of
IBD medications during pregnancy and lactation should be
discussed with patients and potentially teratogenic agents
(for example methotrexate, JAK inhibitors and S1P modu-
lators) discontinued [8, 17, 19]. Disease activity should
be assessed objectively and disease control optimized to
achieve clinical, biochemical (by assessment of C-reactive
protein [CRP] and fecal calprotectin) and if possible endo-
scopic remission prior to conception [8, 17, 19]. Women
should be encouraged to ensure they are up to date with
vaccinations and nutritional status optimized where appro-
priate. There is an association between IBD, immunosup-
pression, human papilloma virus and an increased risk of
high-grade cervical dysplasia and cervical cancer. Com-
pliance with cervical screening should be encouraged in
women with IBD and UK guidelines advise IBD patients
follow the standard national screening programme [20].
Alcohol intake, smoking cessation and recreational drug
use should also be addressed in pre-conception counsel-
ling [8]. Iron, folic acid and B, levels should be checked
for deficiencies at conception. Planned pregnancy would
enable folic acid supplementation to be commenced one
month prior to conception and should be continued till
the completion of the first trimester to reduce the risk of
neural tube defects [14, 19]. Sulfasalazine inhibits folate
synthesis; thus, these patients should supplement higher
doses of folic acid (>2 mg/day) [8, 14, 19]. Furthermore,
for women with current corticosteroid use, a history of
pre-gestational hypertension or diabetes, aspirin prophy-
laxis (75-150 mg daily), is recommended from 12 weeks
of gestation and typically discontinued at week 36 [24].
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Management during pregnancy
Impact of pregnancy on IBD

There is an increase in tumor necrosis factor (TNF) and other
pro-inflammatory cytokines observed in successful preg-
nancy. It is believed that this increase in natural cytokines
in pregnancy, combined with an immune-mediated condition
such as IBD, can increase the risk of adverse maternal and
fetal outcomes [14].

Unplanned or mistimed pregnancies are associated with a
higher risk of delayed pre-conceptual care, increased risk of
preterm birth, low birth weight (LBW) and adverse maternal
and neonatal outcomes [25-27]. Furthermore, IBD activ-
ity during pregnancy is associated with adverse pregnancy-
related outcomes such as miscarriage, intra-uterine growth
retardation and preterm birth [28-30].

Disease activity at conception increases the likelihood of
flare throughout pregnancy and post-partum [8, 14]. Ped-
ersen et al. reported that while pregnant women with CD
had a similar disease course both during pregnancy and
post-partum as non-pregnant women, those with UC were at
higher relapse risk during pregnancy and post-partum [26].
Rottenstreich et al. prospectively followed women from con-
ception through to post-partum: 37.6% of the 298 women
with quiescent disease at conception experienced a flare
during pregnancy. The risk of disease relapse was higher in
UC patients compared to CD (48.1% vs. 31.8%, p=0.001)
[31]. A systematic review and meta-analysis including 28
studies reported an association of IBD flares during the
pre-conception and pregnancy period and a higher risk of
pregnancy-related complications compared to patients with
quiescent IBD with pooled odds ratios: LBW (OR 3.8 [95%
CI; 1.8-8.0]), small for gestational age (OR 1.5 [95% CI;
1.2-1.9]), pre-term birth (OR 2.4 [95% CI; 1.7-3.4]), pre-
eclampsia (OR 2.8 [95% CI; 0.7-11.6]), early pregnancy
loss (OR 1.9 [95% CI; 1.2-3.0]) and stillbirth (OR 2.3 [95%
CI; 1.0-5.0]) [27].

The risk of continued disease activity throughout preg-
nancy is nearly doubled among patients with active IBD at
conception. Moreover, in patients who experienced an IBD
flare during pregnancy, the risk of active IBD during subse-
quent pregnancies may be increased [25].

Figure 1 provides an overview of the main principles to
be considered in the management of IBD in pregnancy.

Safety of medications
Safety of medications during pregnancy remains a priority
for women and the most frequent reason for non-adherence

is fear of medication-related risks to the fetus [2, 8]. It is
important to counsel women with the best available data,
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considering the areas where data is lacking and provide reas-
surance that with treatment optimization, a majority will not
experience disease-related complications during pregnancy
(Table 1.).

5-ASA and sulfasalazine

5-ASA and sulfasalazine are considered safe during preg-
nancy and should be continued throughout gestation to
maintain remission [8, 14, 19, 20]. There is no increased
risk of congenital anomalies or adverse pregnancy outcomes
with 5-ASA [32].

Thiopurines

Azathioprine use during pregnancy is considered low risk
and continuation is advocated by international guidelines [8,
14, 19, 20]. A systematic review also found no increased risk
of congenital anomalies or LBW, but did find an increased
risk of preterm birth [33].

More recently, the Pregnancy in IBD Neonatal Out-
comes (PIANO) Registry included 1490 pregnancies with
242 cases thiopurine monotherapy exposure and 227 cases
of combination biologic/thiopurine therapy. They found no
adverse maternal or fetal outcomes following thiopurine
exposure, including congenital malformations, spontaneous
abortion, LBW, preterm birth or neonatal infections [34].

Although the evidence is reassuring for thiopurine con-
tinuation during pregnancy, its initiation in pregnancy is
discouraged due to the risk of short-term side effects such
as nausea, reduced appetite, myalgia, deranged liver func-
tion and in particular risk of pancreatitis (albeit low) which
is associated with a higher pre-eclampsia risk [14, 35]. In
hypermethylators, there is preferential metabolism of aza-
thioprine to 6-methylmercaptopurine (6-MMP). The addi-
tion of allopurinol can be used in some instances to divert
metabolism to thioguanine nucleotides (TGN). While this
strategy should be used cautiously in non-pregnant IBD
patients, combining allopurinol with low-dose thiopurine
therapy in pregnancy is not advised, as allopurinol may pose
a risk to the fetus [36].

Methotrexate

Methotrexate is teratogenic and contra-indicated during
pregnancy [8, 14, 19]. Effective contraception is imperative
and women should stop methotrexate three to six months
prior to attempting to conceive [8, 17].

If a woman conceives while taking methotrexate, the drug
should be stopped immediately and the patient should be
counselled and referred to obstetrics for further management
including fetal scanning [8, 17, 19].
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Fig. 1 Overview of manage-
ment of inflammatory bowel
disease in pregnancy

Discuss disease heritability
Advise smoking, alcohol and
recreational drug cessation.
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Antibiotics

Antibiotics (commonly ciprofloxacin and metronidazole) are
often used in the treatment of perianal Crohn’s, pouchitis
and abdominal sepsis.

A cohort study of 922 women exposed to metronidazole
during all trimesters showed no adverse outcomes includ-
ing congenital malformations [37]. Animal studies have
demonstrated musculoskeletal anomalies with quinolone
exposure; however, human studies have not confirmed this
[8]. The overall risk is minimal with short courses of metro-
nidazole or ciprofloxacin, but it may be preferable to avoid
first trimester use if alternative antibiotics such as penicillin
(amoxicillin or co-amoxiclav) are available [8, 14].

(avoid commencing
in pregnancy), anti
Medications safe in TNF (infliximab,
pregnancy — adalimumab,
golimumab),
vedolizumab,
ustekinumab

Discuss mode of delivery

.

Perianal disease or IPAA IPAA

¥

C- Section

NO perianal disease or

Vaginal delivery (unless
obstetric factors)

Corticosteroids

Corticosteroid therapy is considered low risk during preg-
nancy, but should only be used to manage acute exacerba-
tions and not for maintenance therapy [8, 19, 20]. The use of
corticosteroids during pregnancy increases the risk of ges-
tational diabetes (OR 4.3; 95% CI 1.2-16.3) [38]. Women
receiving corticosteroid therapy during pregnancy should
have regular glycemic monitoring and serial third trimester
growth scanning [17, 19].

A population-based study of over 50,000 pregnancies
with first trimester corticosteroid exposure failed to show
any increased risk of orofacial malformations [39]. Of
432 pregnancies with maternal corticosteroid exposure in
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Table 1. Overview of inflammatory bowel disease medications during pregnancy and lactation [8]

Medication Use during pregnancy Use during breast feeding
Aminosalicylates
5-aminosalicylates o Low risk o Low risk
e Maintain pre-pregnancy dose e Negligible amount transferred
Sulfasalazine o Low risk
o Folic acid supplementation >2 mg/day.
Immunomodulators
Thiopurines o Low risk o Low risk
e Avoid commencing in pregnancy (unpredictable risk e Very small amounts of metabolites in
of adverse events) breastmilk
o Continue during pregnancy as monotherapy
e Review the need to continue if being used as combina-
tion therapy with biologic medication
o Consider monitoring metabolite levels during preg-
nancy
Methotrexate o Contra-indicated- teratogenic e Detectable in breastmilk
e Stop 3-6 months prior to conception. e Not recommended in breastfeeding
Antibiotics
o Penicillin containing antibiotics preferred during preg- e Penicillin containing antibiotics are safe in
nancy for IBD indications breastfeeding
e Ciprofloxacin: animal studies reported musculoskeletal e Ciprofloxacin and metronidazole are
abnormalities; avoid especially in T1 excreted into breastmilk and should be
o Metronidazole: Low risk, but some data suggesting avoided
cleft lip risk with T1 exposure.
Corticosteroids
o Low risk o Low risk
e Short courses only; reserve for active flares during e L.ow concentrations found in breastmilk
pregnancy, not for maintenance therapy o Can consider 4 hour delay before feeding,
o Budesonide: low risk but may not be practical
o Prednisolone: low risk, increased risk of gestational
diabetes (consider growth scanning), potential
increased risk of preterm birth, LBW, orofacial anoma-
lies (but data confounded by disease activity).
Biologics
Anti-TNF o Low risk o Low risk
e Maintain pre-pregnancy dosing e Detected in breastmilk in very small
e Exception is certolizumab (does not actively cross amounts and inactivated by baby’s digestive
placenta); very low risk enzymes, therefore not absorbed
e Consider continuing throughout pregnancy, can adjust e No impact found on neonatal infections
timing of last dose prior to delivery to minimize pla- rates
cental transfer, T2 trough levels can guide dosing dates
e Can restart from 48 hours postpartum
Vedolizumab e Limited data e Low risk, limited data
o Low risk e Low levels detectable in breastmilk
o Can restart from 48 hours postpartum o Likely similar principles to anti-TNF
Ustekinumab e Limited data e Low risk
o Low risk o Low levels detectable in breastmilk
o Can restart from 48 hours postpartum o Likely similar principles to anti-TNF
Small molecules
Tofacitinib o Very limited data o Insufficient data- avoid

e Avoid during pregnancy
e Animal studies suggested teratogenic and feticidal

effects
Filgotinib e Very limited data o No data; avoid
Upadacitinib e Avoid during pregnancy
Ozanimod e Very limited data e No data; avoid

e Contraindicated

mg milligram, T/ first trimester, anti-TNF anti-tumor necrosis factor, LBW low birth weight, 72 second trimester
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the PIANO registry, there was no significant difference in
the rate of congenital malformations in the corticosteroid-
exposed group (10%) vs. those unexposed (9%), p=0.37
[40]. Corticosteroid exposure was associated with increased
preterm birth risk (OR 1.79, 95%CI 1.18 to 2.73), LBW
(OR 1.76, 95% CI 1.07 to 2.88) and neonatal intensive care
unit (NICU) admission (OR 1.54, 95% CI 1.03 to 2.30) [40].
Notably, most data from studies looking at the risks of corti-
costeroid exposure are confounded by disease activity.

Biological medications
Anti-TNF agents

Despite the growing body of evidence supporting the safety
of anti-TNF agents, clinicians have had reservations in con-
tinuing anti-TNF agents throughout pregnancy. During the
second and third trimester, IgG monoclonal antibody bio-
logics are actively transported across the placenta and can
be detected in infants up to nine months after birth, with the
exception of certolizumab. Certolizumab lacks an Fc region,
thus cannot bind to the neonatal Fc receptor in the placenta
and therefore cannot cross the placental barrier [34].

Updated international guidelines advise that there is no
increased risk of infant infection or maternofetal adverse
outcomes with continuation beyond 30 weeks and anti-TNF
agents should be considered for patients with active disease
or high risk of relapse [14, 19, 20]. They advise adjusting
the timing of the last dose to achieve lower trough levels at
delivery, aiming for last infliximab dosing six to 10 weeks
and adalimumab two to three weeks prior to delivery [14].
There may also be a role in checking second trimester anti-
TNF drug levels and adjusting dosing schedules accordingly
to reduce placental transfer [8, 14].

The PIANO registry [34] reported 869 pregnancies
exposed to biologics (642 biologic monotherapy, 227
biologic/thiopurine combination therapy), wherein 97%
received anti-TNF, 6% anti-integrin and 2% ustekinumab.
Biologic and/or thiopurine exposure was not associated with
increased risk of congenital anomalies, spontaneous abor-
tions, preterm birth, LBW, neonatal infections or impaired
developmental milestones. Higher maternal disease activity,
however, was associated with spontaneous abortion risk (HR
3.4,95% CI 1.5-7.7) and preterm birth with increased risk
of neonatal infection (OR 1.7, 95 CI 1.2-2.5) [34].

The EVASION study, a large retrospective cohort study
included 1456 anti-TNF exposed pregnancies in women
with IBD and concluded no increased one-year neonatal
infection rates, where anti-TNF was continued throughout
pregnancy (an OR=89; 95% CI 0.76-1.05) [41]. They did,
however, find a higher rate of disease flare-up (46% if anti-
TNF agents were discontinued before week 24, vs. 31% if
anti-TNF agents continued beyond week 24), p =0.005. In

a systematic review and meta-analysis of 48 studies (6963
patients with IBD), receiving biologics in pregnancy,
adverse outcomes (preterm birth, still birth, LBW and con-
genital malformation) were not higher in biologic-exposed
pregnancies compared to the general population [42]. Con-
tinuation of therapy through third trimester was not asso-
ciated with an increase in risks of adverse pregnancy out-
comes vs. earlier discontinuation.

Vedolizumab, ustekinumab and small molecules

Data on the outcomes of pregnancy with vedolizumab and
ustekinumab and Janus kinases (JAK) inhibitors is limited.
Animal studies show no adverse effects from vedolizumab
and ustekinumab exposure on prenatal or postnatal devel-
opment [17]. The clinical trials programme for both drugs
showed no safety concerns [43, 44].

The Groupe d’Etude Thérapeutique des Affections
Inflammatoires Digestives (GETAID) group assessed 73
pregnancies exposed to ustekinumab or vedolizumab and
compared outcomes to a control group of anti-TNF exposed
pregnancies [45]. There were similar rates of preterm birth,
miscarriage and congenital malformations across all groups
[45]. Similarly, the CONCEIVE study reported consistent
rates of miscarriage, preterm birth, LBW, congenital anom-
alies and neonatal infections, between the vedolizumab-
exposed group, anti-TNF exposed group and non-biologic/
immunomodulator exposed group [46].

A preliminary analysis from the DUMBO registry, assess-
ing the safety and long-term outcomes of IBD drugs in
mother and infants up to four years of age, reported that bio-
logic monotherapy or combination therapy did not increase
the risk of serious adverse events (AEs) during pregnancy
(OR 0.8,95% CI1 0.2-3) [47].

Although the evidence to date suggests both ustekinumab
and vedolizumab are safe during pregnancy, until more
robust data was available, the patient should be counselled
and the risks of withdrawing treatment vs. continuing dis-
cussed. If these agents are to be continued during pregnancy,
it is advised that the same practice applies as for anti-TNF
agents [8, 20].

Small molecules

There are limited safety data for the use of small molecules
such as tofacitinib during pregnancy. As a small molecule,
tofacitinib is likely to cross the placental barrier and be
secreted in breast milk and animal studies have shown tera-
togenic and feticidal effects [48].

In a recent report of 1157 patients enrolled in the UC
interventional studies with 11 cases of maternal exposure
and 14 cases of paternal exposure to tofacitinib (5 mg or
10 mg twice daily) before or at the time of conception or
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during pregnancy, outcomes included 15 healthy newborns,
no fetal or neonatal deaths, no congenital malformations,
two spontaneous abortions and two medical terminations
[49]. Data on newer JAK-inhibitors, filgotinib and upadaci-
tinib is limited [50]. Sphingosine 1-phosphate (S1P) mod-
ulator (ozanimod) is involved in regulating events during
embryogenesis such as angiogenesis, cardiogenesis, limb
development and neurogenesis [51, 52].

The use of JAK inhibitors and S1P modulators in women
planning pregnancy or during pregnancy and lactation is not
advised [8] and effective contraception [4] is advised during
treatment and up to six weeks after their use.

Investigations during pregnancy

Pregnant patients showing clinical signs of active disease
should be assessed with prompt treatment optimization to
ensure remission is achieved and maintained. There are spe-
cific factors to take into consideration when investigating
IBD in pregnancy, as discussed in the following and sum-
marized in Table 2.

Biochemical markers

Biochemical markers of disease activity can be useful
adjuncts in assessing disease activity during pregnancy.

Fecal calprotectin (FC) is a non-invasive surrogate marker
of gut inflammation, correlating well with endoscopic dis-
ease activity and not affected by the physiological changes in
pregnancy [8, 20, 53]. There is a growing body of evidence
supporting FC as a useful adjunctive tool to monitor disease
activity and aid risk stratification of IBD management in
pregnancy [53]. A systematic review demonstrated pooled
sensitivity of 85% and 75% specificity in FC for diagnosing
active disease during pregnancy [53].

Endoscopy

In certain circumstances, lower gastrointestinal endoscopy
during pregnancy may be required to diagnose or stage IBD
activity. Safety data on endoscopy during pregnancy, par-
ticularly in IBD patients, remain limited.

Current guidelines advise deferring colonoscopies until
second trimester unless compelling indications exist on a
case by case basis [8, 20, 54]. Flexible sigmoidoscopy is
safe throughout pregnancy and can be performed if there
is a strong indication and the results are likely to impact on
clinical decision-making [14, 17, 19, 54]. In a study of 48
pregnant women with known or suspected IBD undergo-
ing sigmoidoscopy, no AEs were reported at any stage in
pregnancy [55].

Specific considerations for any endoscopy during preg-
nancy include procedure time, radiation exposure (such as in
ERCP [endoscopic retrograde cholangiopancreatography]),
sedative and bowel preparation [14, 19, 54]. Patients should

Table 2 Overview of role of investigations in managing inflammatory bowel disease during pregnancy

Investigation Practical points

Fecal calprotectin

e Correlates well with endoscopic disease activity

o Not affected by physiological changes in pregnancy

e Non-invasive

o Useful adjunctive tool to monitor disease activity during pregnancy

Blood parameters—hemoglobin, albu-
min, CRP

Lower GI endoscopy

e Pregnancy physiological changes can alter these serum biomarkers
o Do not correlate with clinical disease activity in pregnancy

o Defer colonoscopies until T2 if possible

o Flexible sigmoidoscopy safe throughout pregnancy, perform only if strong indication to guide clini-

cal decision-making

o Perform in left pelvic tilt or left lateral position

e Minimise procedure time

e Unsedated procedure preferable
e Discuss plans with obstetric team

Intra-abdominal intestinal USS

o Safest imaging modality in pregnancy

e Views of the bowel (particularly TI) limited from T3 onwards

MRI e No radiation risk

e Some concerns regarding foetal exposure to magnetic field, tissue heating effects and acoustic noise
e Avoid gadolinium contrast in T1

CT e Avoid if possible

o If needed, use low radiation dose

CRP C-reactive protein, GI gastrointestinal, USS ultrasound scan, MRI magnetic resonance imaging, CT computed tomography, 72 second tri-

mester, 77 terminal ileum, 73 third trimester, 7/ first trimester
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be positioned in a left pelvic tilt or left lateral position to
prevent vena cava compression, thus minimizing maternal
hypotension and placental hypoperfusion [8, 14, 19, 54].
Unsedated endoscopy is preferable due to the potential risks
of fetal sedation, namely respiratory depression and terato-
genicity [8, 17]. Midazolam is the preferred sedative during
pregnancy; however, postpartum women should be informed
that midazolam is excreted in breast milk and it may be
advisable to withhold breastfeeding for four hours follow-
ing administration [17]. Fentanyl is considered safe with the
added advantage of low bioavailability in breastmilk to the
neonate thus not impacting on breastfeeding [17]. Dosage
of sedation will be guided by clinical discretion. Plans for
endoscopy should be discussed with the obstetric team and
peri-procedural fetal monitoring may be appropriate in some
cases [8, 14, 19].

Imaging

Imaging with risk of ionizing radiation, magnetic fields and
administration of contrast agents should only be performed
in pregnant women if the risk of misdiagnosis of an IBD-
related complication outweighs the risks of the test [17, 19].

Ultrasound (US) and magnetic resonance imaging (MRI)
are deemed the safest imaging modalities in pregnancy [8].
Intestinal ultrasound scans (USS) can identify active IBD
throughout pregnancy with 84% sensitivity and 98% speci-
ficity, offering a reliable non-invasive option [56]. From
third trimester, the fetus may limit views of the bowel, par-
ticularly the terminal ileum [19, 56].

Despite the lack of radiation risk with MRI, safety has
not been established regarding fetal exposure to a magnetic
field, tissue heating effects and high acoustic noise levels.
The use of gadolinium contrast should be avoided during
first trimester as free gadolinium ions may accumulate in
amniotic fluid and enter the fetal circulation [8, 17]. In the
absence of safety data, the fetal risk of gadolinium remains
unknown and a gadolinium-free MRI protocol can be reli-
able in assessing pregnant patients with IBD [57].

Computed tomography (CT) should ideally be avoided;
however, if deemed necessary, it is acceptable during preg-
nancy as the radiation exposure of one CT scan is unlikely
to have an adverse effect to the fetus [8, 17, 19].

IBD surgery during pregnancy

The risk of severely active IBD is a greater risk to the fetus
than considered surgical intervention. As such, indications
for urgent surgery in pregnancy should be the same as those
for the non-pregnant women [8, 14, 19]. Indications include
severe UC not responding to medical therapy, intestinal
obstruction, perforation, hemorrhage, abscess or severe dis-
ease activity not responding to medical therapy [8, 14]. A

temporary ileostomy may reduce the risk of post-operative
complications after primary anastomosis [14].

In a recent review of 44 IBD patients who underwent
surgery during pregnancy (59% for intestinal obstruction,
23% sub-total colectomy, 18% other), a small number of
miscarriages and stillbirths occurred in all trimesters: 14%
of surgeries in second trimester and 65% in third trimester
ended with a simultaneous C-section (CS) or vaginal deliv-
ery. Of 40 neonates, 61% were premature, 47% had LBW
and 42% needed hospitalization in the context of prematu-
rity, neonatal sepsis and respiratory distress [58]. A system-
atic review of surgical IBD management during pregnancy
noted that surgical intervention during third trimester uni-
versally resulted in the onset of labor and a near 50% preterm
delivery rate [59].

Obstetric considerations

The IBD and obstetric team should carefully consider indi-
vidual risk factors to achieve optimal care [8, 14, 21]. The
obstetric team should consider risk factors that can affect
fetal growth such as disease activity, medications, comor-
bidities, age and smoking, to determine the need for serial
growth scans in IBD patients [8, 21, 60]. High-risk patients
with active IBD should have additional growth scans at, for
example, 30 and 36 weeks [21, 60].

IBD is a known risk factor for venous thromboembolism
(VTE) and pregnancy further increases this risk, with the
highest risk observed six weeks post-partum [4, 8, 21, 61].
A meta-analysis of VTE during pregnancy and puerperium
found the VTE risk during pregnancy to be twofold higher
in women with IBD than in non-IBD controls (pooled RR
2.13), with an even higher risk post-partum (pooled RR 2.6)
[61].

Low molecular weight heparin (LMWH) is safe and
effective in preventing and treating VTE and has been used
widely in pregnancy [8]. All pregnant IBD patients should
be risk assessed for VTE and prophylactic LMWH consid-
ered in those with active disease, hospitalized and/or follow-
ing CS [8, 14, 19, 21].

Delivery

The decision regarding mode of delivery should be made
early during pregnancy by the obstetric team in discussion
with the mother, with advice from a gastroenterologist and/
or colorectal surgeon on IBD-related factors that might influ-
ence mode of delivery.

Vaginal delivery carries a lower risk of complications
than CS in the general population [62]. Most IBD patients
may have a vaginal delivery except in active perianal disease
or when IPAA is present [8, 14, 19, 63].
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Active perianal disease appears to be associated with
increased risk of post-partum perianal flares after vaginal
delivery [63]. A population-based study from the US found
4th degree perianal laceration similar between patients with-
out CD and those with CD without perianal disease. How-
ever, perianal disease was independently associated with
higher rates of 4th degree laceration (OR 10.9 95% CI 8.34.1
p<0.001) [64].

Current international guidance suggests that IPAA is a rela-
tive indication for a CS [8, 14, 21]. A meta-analysis from 2007
concluded no significant differences in pouch function after
vaginal delivery [65] and a Canadian study found that although
increased stool frequency and incontinence was reported dur-
ing pregnancy, a majority (83%) returned to pre-pregnancy
state postpartum [66]. Notably, sphincter, integrity and
manometric pressures have been noted to be more frequently
affected by vaginal delivery in patients with IPAA [67]. Con-
sidering that these women may already have borderline conti-
nence, recent guidance suggests that CS should be considered
to minimize the risk of anal sphincter injury [19, 21].

The presence of a stoma in IBD is not a contra-indication
for vaginal delivery [14, 17]. However, in a recent retrospec-
tive study of 82 pregnancies in IBD patients with stomas
found, overall CS rate was 73%, significantly higher than that
of the general population and IBD patients without stomas
[68]. The reasons for the high CS rate are not clear; only 1/3 of
cases had a clear indication documented for elective CS [68].

Postpartum

Post-partum disease activity

Active disease in third trimester (OR 6.3; 95% CI
2.8-17.3), therapy de-escalation during pregnancy (OR

3.0; 95% CI 1.0-8.7) and de-escalation post-partum (OR
4.43; 95% CI 1.55-12.65) are associated with a higher
risk of flares [69]. A systematic review and meta-anal-
ysis found similar rates of post-partum active disease
in CD and UC and again third trimester discontinuation
of biological therapy and biological de-escalation after
delivery were risk factors for flaring post-partum [70].
Complicated CD, specifically stricturing (OR 3.64 95%
CI 1.31-10.08) and penetrating phenotype (OR 4.25 95%
CI 1.82-13.23), were associated with increased risk of
post-partum disease [70].

Breastfeeding

In addition to the health benefits that breastfeeding confers
all neonates such as complete nutrition and maternal immu-
noglobulins contributing to the baby’s immune system, there
are added IBD-related benefits [17]. Breastfeeding in infancy
is protective against the development of IBD and does not
increase the risk of post-partum disease flares [18, 69]. Sev-
eral mechanisms are thought to reduce the risk of developing
IBD including influence on intestinal microbiome, passive
transfer of immunoglobulins and the components of breast-
milk interaction with the neonatal intestinal microbiome
[71]. A systematic review and meta-analysis found that ever
being breastfed was associated with a lower risk of CD (OR
0.71, 95% CI10.59-0.85) and UC (OR 0.78, C10.67-0.91) in
the neonate. This benefit was dose-dependent, with greater
protection from 12 months of breastfeeding, than three or
six months [71].

In general, the safety data for breastfeeding is strong for
most drugs and women should be encouraged to continue
medications to prevent risk of disease flares, with the excep-
tion of methotrexate, allopurinol and thalidomide and newer
small molecules (JAK inhibitors and S1P receptor agonists)

Table 3 Overview of live and
non-live vaccines

Non-live vaccines

Live vaccines

Vaccination strategies for non-live vaccines should not differ in infants
exposed in utero to biologics from unexposed infants

Diphtheria/tetanus/pertussis

Intra-muscular polio

Hemophilus influenzae

Hepatitis B
Meningococcus
Pneumococcal

Human papilloma virus
Inactivated influenza

Avoid in the first six months if
exposed to biologics in utero

BCG (Bacille Calmette-
Guérin)
Rotavirus*

Measles, mumps, rubella
(MMR)

Oral polio
Intra-nasal influenza
Varicella zoster
Yellow fever

Oral typhoid

Small pox

Yellow fever

“In practice, unlikely to be given as no benefit when given after six months of age
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due to a lack of evidence [8, 14, 21, 72]. IBD medications
that are safe during pregnancy are also safe during lactation.
Table 1. provides an overview of use of drugs during lactation.

Neonatal and infant vaccinations

Vaccinations are essential for the newborn, to prevent
serious infections. Most vaccines are non-live and do not
increase risk of viral reactivation, as such may safely be
offered to infants exposed to biologics in vitro. Anti-TNF’s
can be detected in the infant up to six to nine months
after birth, mandating caution with live vaccines [8, 14,
19]. Despite the reassuring evidence available, including
the PIANO registry, where no increased risk of neonatal
infections up to 12 months was observed after maternal
biologic exposure [34], there has been one fatal case of
disseminated Bacillus Calmette-Guerin infection after in
utero exposure to infliximab [73]. It is therefore recom-
mended that infants with in utero third trimester biologic
exposure (except certolizumab as it does not cross the pla-
centa) should not receive live vaccinations until at least
six months of age [8, 14, 19]. Table 3 provides an over-
view of live and non-live vaccines.

In conclusion, the pregnancy and childbirth are impor-
tant life events. Optimal control of IBD prior to concep-
tion is key for good outcomes in pregnancy as is keeping
the mother well and in remission during pregnancy through
optimization of medical therapy and general health mainte-
nance. Education on medication, safety and disease risk is
crucial as most immunomodulator and biological therapies
(with the exception of methotrexate, thalidomide, allopuri-
nol, small molecules-JAK-inhibitors and S1P modulators)
may be continued through pregnancy and lactation. Except
for obstetric indications that require a cesarean section and
cases of perianal CD and patients with an [PAA, most preg-
nant women with IBD can have vaginal deliveries. No live
vaccinations should be administered to the infant exposed
to biological therapies during pregnancy. Liaison with allied
health professionals such as IBD nurse/practitioner or clini-
cal psychologist as necessary is invaluable at all stages in the
management of the pregnant woman with IBD. The manage-
ment of pregnant women with IBD exemplifies the virtues of
personalized medicine and multi-disciplinary care, achiev-
ing the best possible outcomes for mother and baby.

Author contribution EL, KC and JKL co-authored the initial draft of
the manuscript. JKL subsequently revised and edited the manuscript.
All named authors meet the International Committee of Medical Jour-
nal Editors (ICJME) criteria for authorship for this article, take respon-
sibility for the integrity of the work and have given their approval for
this version to be published.

Data availability Not applicable as review article.

Declarations

Competing interests Eleanor Liu has received a non-pharmaceutical
investigator-initiated sponsored research grant from Galapagos, speaker
fees from Janssen and consultancy fees from AbbVie.

Kelly Chatten has received a non-pharmaceutical investigator-initiated
sponsored research grant from Galapagos and speaker fees from Jans-
sen and AbbVie. Jimmy K. Limdi has received consultancy and speaker
fees from AbbVie, Arena, Bristol Myers Squibb, Biohit, Celltrion, Eli
Lilly, Ferring, Galapagos, Janssen, MSD, Pfizer, Takeda and Tillotts
and research grants from AbbVie, Galapagos and Takeda.

Ethical approval and consent to participat Not applicable.
Human ethics Not applicable.

Consent for publication All named authors meet the International
Committee of Medical Journal Editors (ICJME) criteria for authorship
for this article, take responsibility for the integrity of the work and have
given their approval for this version to be published.

Disclaimer The authors are solely responsible for the data and the con-
tents of the paper. In no way, the Honorary Editor-in-Chief, Editorial
Board Members, the Indian Society of Gastroenterology or the printer/
publishers are responsible for the results/findings and content of this
article.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Molodecky NA, Soon IS, Rabi DM, et al. Increasing incidence
and prevalence of the inflammatory bowel diseases with time,
based on systematic review. Gastroenterology. 2012;142:46-54.
e42; quiz e30. https://doi.org/10.1053/j.gastro.2011.10.001.

2. Selinger CP, Eaden J, Selby W, et al. Inflammatory bowel dis-
ease and pregnancy: lack of knowledge is associated with nega-
tive views. J Crohns Colitis. 2013;7:e206-13. https://doi.org/10.
1016/j.crohns.2012.09.010.

3. LiuE, Laube R, Leong RW, Fraser A, Selinger C, Limdi JK. Man-
aging inflammatory bowel disease in pregnancy: health care
professionals’ involvement, knowledge, and decision making.
Inflamm Bowel Dis. 2023;29:522-30. https://doi.org/10.1093/
ibd/izac101.

4. Limdi JK, Farraye J, Cannon R, Woodhams E, Farraye FA. Con-
traception, venous thromboembolism, and inflammatory bowel
disease: what clinicians (and patients) should know. Inflamm
Bowel Dis. 2019;25:1603—12. https://doi.org/10.1093/ibd/izz025.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1053/j.gastro.2011.10.001.
https://doi.org/10.1016/j.crohns.2012.09.010.
https://doi.org/10.1016/j.crohns.2012.09.010.
https://doi.org/10.1093/ibd/izac101
https://doi.org/10.1093/ibd/izac101
https://doi.org/10.1093/ibd/izz025

162

Indian Journal of Gastroenterology (March—-April 2024) 45(2):152-164

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Gawron LM, Gawron AJ, Kasper A, Hammond C, Keefer L. Con-
traceptive method selection by women with inflammatory bowel
diseases: a cross-sectional survey. Contraception. 2014;89:419-
25. https://doi.org/10.1016/j.contraception.2013.

Winter RW, Boyd T, Chan WW, Levy AN, Friedman S. Risk fac-
tors for voluntary childlessness in men and women with inflamma-
tory bowel disease. Inflamm Bowel Dis. 2022;28:1927-31. https://
doi.org/10.1093/ibd/izac104.

Tavernier N, Fumery M, Peyrin-Biroulet L, Colombel JF, Gower-
Rousseau C. Systematic review: fertility in non-surgically
treated inflammatory bowel disease. Aliment Pharmacol Ther.
2013;38:847-53. https://doi.org/10.1111/apt.12478.

Torres J, Chaparro M, Julsgaard M, et al. European Crohn’s and colitis
guidelines on sexuality, fertility, pregnancy, and lactation. J Crohns
Colitis. 2023;17:1-27. https://doi.org/10.1093/ecco-jcc/jjacl 15.

Ban L, Tata LJ, Humes DJ, Fiaschi L, Card T. Decreased fertility
rates in 9639 women diagnosed with inflammatory bowel disease:
a United Kingdom population-based cohort study. Aliment Phar-
macol Ther. 2015;42:855-66. https://doi.org/10.1111/apt.13354.
Marri SR, Ahn C, Buchman AL. Voluntary childlessness is
increased in women with inflammatory bowel disease. Inflamm
Bowel Dis. 2007;13:591-9. https://doi.org/10.1002/ibd.20082.

. Senates E, Colak Y, Erdem ED, et al. Serum anti-Miillerian hor-

mone levels are lower in reproductive-age women with Crohn’s
disease compared to healthy control women. J Crohns Colitis.
2013;7:e29-34. https://doi.org/10.1016/j.crohns.2012.03.003.
Rajaratnam SG, Eglinton TW, Hider P, Fearnhead NS. Impact of
ileal pouch-anal anastomosis on female fertility: meta-analysis and
systematic review. Int J Colorectal Dis. 2011;26:1365-74. https://
doi.org/10.1007/s00384-011-1274-9.

Lee S, Crowe M, Seow CH, et al. Surgery for inflammatory bowel
disease has unclear impact on female fertility: a Cochrane collabo-
ration systematic review. J Can Assoc Gastroenterol. 2020;4:115—
24. https://doi.org/10.1093/jcag/gwaa010.

Mahadevan U, Robinson C, Bernasko N, et al. Inflammatory
bowel disease in pregnancy clinical care pathway: a report from
the American Gastroenterological Association IBD Parenthood
Project Working Group. Gastroenterology. 2019;156:1508-24.
https://doi.org/10.1053/j.gastro.2018.12.022.

Laube R, Liu E, Li Y, Leong RW, Limdi J, Selinger C. Gastro-
enterology team members’ knowledge and practices with fertil-
ity therapy for women with inflammatory bowel disease. Therap
Adv Gastroenterol. 2022;15:175628482210875. https://doi.org/
10.1177/17562848221087543.

Laube R, Tran Y, Paramsothy S, Leong RW. Assisted reproductive
technology in Crohn’s disease and ulcerative colitis: a systematic
review and meta-analysis. Am J Gastroenterol. 2021;116:2334-44.
https://doi.org/10.14309/ajg.0000000000001537.

Selinger CP, Nelson-Piercy C, Fraser A, et al. IBD in pregnancy:
recent advances, practical management. Frontline Gastroenterol.
2021;12:214-24. https://doi.org/10.1136/flgastro-2019-101371.
Moller FT, Andersen V, Wohlfahrt J, Jess T. Familial risk of
inflammatory bowel disease: a population-based cohort study
1977-2011. Am J Gastroenterol. 2015;110:564—71. https://doi.
org/10.1038/ajg.2015.50.

Nguyen GC, Seow CH, Maxwell C, et al. The toronto consensus
statements for the management of inflammatory bowel disease
in pregnancy. Gastroenterology. 2016;150:734-57.e1. https://doi.
org/10.1053/j.gastro.2015.12.003.

Lamb CA, Kennedy NA, Raine T, et al. British Society of Gastro-
enterology consensus guidelines on the management of inflamma-
tory bowel disease in adults. Gut. 2019;68 Suppl 3:s1-106. https://
doi.org/10.1136/gutjnl-2019-318484.

@ Springer

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

Selinger C, Carey N, Cassere S, et al. Standards for the provision
of antenatal care for patients with inflammatory bowel disease:
guidance endorsed by the British Society of Gastroenterology
and the British Maternal and Fetal Medicine Society. Frontline
Gastroenterol. 2021;12:182-7. https://doi.org/10.1136/flgas
tro-2020-101459.

Wolloff S, Moore E, Glanville T, et al. Provision of care for preg-
nant women with IBD in the UK: the current landscape. Front-
line Gastroenterol. 2021;12:487-92. https://doi.org/10.1136/flgas
tro-2020-101546.

de Lima A, Zelinkova Z, Mulders AG, van der Woude CJ. Pre-
conception care reduces relapse of inflammatory bowel disease
during pregnancy. Clin Gastroenterol Hepatol. 2016;14:1285-92.
el. https://doi.org/10.1016/j.cgh.2016.03.018.

Rolnik DL, Nicolaides KH, Poon LC. Prevention of preeclampsia
with aspirin. Am J Obstet Gynecol. 2022;226:S1108-19. https://
doi.org/10.1016/j.ajog.2020.08.045.

Rottenstreich A, Fridman Lev S, et al. Disease flare at prior preg-
nancy and disease activity at conception are important determinants
of disease relapse at subsequent pregnancy in women with inflam-
matory bowel diseases. Arch Gynecol Obstet. 2020;301:1449-54.
https://doi.org/10.1007/s00404-020-05557-8.

Pedersen N, Bortoli A, Duricova D, et al. The course of inflamma-
tory bowel disease during pregnancy and postpartum: a prospec-
tive European ECCO-EpiCom Study of 209 pregnant women. Ali-
ment Pharmacol Ther. 2013;38:501-12. https://doi.org/10.1111/
apt.12412.

Kim MA, Kim YH, Chun J, et al. The influence of disease activ-
ity on pregnancy outcomes in women with inflammatory bowel
disease: a systematic review and meta-analysis. J Crohns Colitis.
2021;15:719-32. https://doi.org/10.1093/ecco-jcc/jjaa225.

Riis L, Vind I, Politi P, et al. Does pregnancy change the disease
course? A study in a european cohort of patients with inflam-
matory bowel disease. Am J Gastroenterol. 2006;101:1539-45.
https://doi.org/10.1111/j.1572-0241.2006.00602.x.

Mahadevan U, Sandborn WJ, Li DK, Hakimian S, Kane S, Cor-
ley DA. Pregnancy outcomes in women with inflammatory bowel
disease: a large community-based study from Northern California.
Gastroenterology. 2007;133:1106—12. https://doi.org/10.1053/j.
gastro.2007.07.019.

Fonager K, Sgrensen HT, Olsen J, Dahlerup JF, Rasmussen
SN. Pregnancy outcome for women with Crohn’s disease: a follow-
up study based on linkage between national registries. Am J Gas-
troenterol. 1998;93:2426-30. https://doi.org/10.1111/j.1572-0241.
1998.00698 .x.

Rottenstreich A, Shifman Z, Grisaru-Granovksy S, Mishael T,
Koslowsky B, Bar-Gil Shitrit A. Factors associated with inflam-
matory bowel disease flare during pregnancy among women with
preconception remission. Dig Dis Sci. 2021;66:1189-94. https://
doi.org/10.1007/s10620-020-06282-7.

Rahimi R, Nikfar S, Rezaie A, Abdollahi M. Pregnancy outcome
in women with inflammatory bowel disease following exposure
to 5-aminosalicylic acid drugs: a meta-analysis. Reprod Toxicol.
2008;25:271-5. https://doi.org/10.1016/j.reprotox.2007.11.010.
Akbari M, Shah S, Velayos FS, Mahadevan U, Cheifetz AS. Sys-
tematic review and meta-analysis on the effects of thiopurines on
birth outcomes from female and male patients with inflammatory
bowel disease. Inflamm Bowel Dis. 2013;19:15-22. https://doi.org/
10.1002/ibd.22948.

Mahadevan U, Long MD, Kane SV, et al. Pregnancy and neo-
natal outcomes after fetal exposure to biologics and thiopurines
among women with inflammatory bowel disease. Gastroenterology.
2021;160:1131-9. https://doi.org/10.1053/j.gastro.2020.11.038.


https://doi.org/10.1016/j.contraception.2013
https://doi.org/10.1093/ibd/izac104
https://doi.org/10.1093/ibd/izac104
https://doi.org/10.1111/apt.12478
https://doi.org/10.1093/ecco-jcc/jjac115
https://doi.org/10.1111/apt.13354
https://doi.org/10.1002/ibd.20082
https://doi.org/10.1016/j.crohns.2012.03.003
https://doi.org/10.1007/s00384-011-1274-9
https://doi.org/10.1007/s00384-011-1274-9
https://doi.org/10.1093/jcag/gwaa010
https://doi.org/10.1053/j.gastro.2018.12.022
https://doi.org/10.1177/17562848221087543
https://doi.org/10.1177/17562848221087543
https://doi.org/10.14309/ajg.0000000000001537
https://doi.org/10.1136/flgastro-2019-101371
https://doi.org/10.1038/ajg.2015.50
https://doi.org/10.1038/ajg.2015.50
https://doi.org/10.1053/j.gastro.2015.12.003
https://doi.org/10.1053/j.gastro.2015.12.003
https://doi.org/10.1136/gutjnl-2019-318484
https://doi.org/10.1136/gutjnl-2019-318484
https://doi.org/10.1136/flgastro-2020-101459
https://doi.org/10.1136/flgastro-2020-101459
https://doi.org/10.1136/flgastro-2020-101546
https://doi.org/10.1136/flgastro-2020-101546
https://doi.org/10.1016/j.cgh.2016.03.018
https://doi.org/10.1016/j.ajog.2020.08.045
https://doi.org/10.1016/j.ajog.2020.08.045
https://doi.org/10.1007/s00404-020-05557-8
https://doi.org/10.1111/apt.12412
https://doi.org/10.1111/apt.12412
https://doi.org/10.1093/ecco-jcc/jjaa225
https://doi.org/10.1111/j.1572-0241.2006.00602.x
https://doi.org/10.1053/j.gastro.2007.07.019
https://doi.org/10.1053/j.gastro.2007.07.019
https://doi.org/10.1111/j.1572-0241.1998.00698.x
https://doi.org/10.1111/j.1572-0241.1998.00698.x
https://doi.org/10.1007/s10620-020-06282-7
https://doi.org/10.1007/s10620-020-06282-7
https://doi.org/10.1016/j.reprotox.2007.11.010
https://doi.org/10.1002/ibd.22948
https://doi.org/10.1002/ibd.22948
https://doi.org/10.1053/j.gastro.2020.11.038

Indian Journal of Gastroenterology (March—April 2024) 45(2):152-164

163

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

van den Berg SA, de Boer M, van der Meulen-de Jong AE, et al.
Safety of tioguanine during pregnancy in inflammatory bowel dis-
ease. J Crohns Colitis. 2016;10:159-65. https://doi.org/10.1093/
ecco-jcc/jjv189.

Simsek M, Opperman RCM, Mulder CJJ, Lambalk CB, de Boer
NKH. The teratogenicity of allopurinol: a comprehensive review
of animal and human studies. Reprod Toxicol. 2018;81:180-7.
https://doi.org/10.1016/j.reprotox.2018.08.012.

Koss CA, Baras DC, Lane SD, et al. Investigation of metronida-
zole use during pregnancy and adverse birth outcomes. Antimi-
crob Agents Chemother. 2012;56:4800-5. https://doi.org/10.1128/
AAC.06477-11.

Leung YPY, Kaplan GG, Coward S, et al. Intrapartum corticos-
teroid use significantly increases the risk of gestational diabetes
in women with inflammatory bowel disease. J Crohns Colitis.
2015;9:223-30. https://doi.org/10.1093/ecco-jcc/jjv006.

Hviid A, Molgaard-Nielsen D. Corticosteroid use during
pregnancy and risk of orofacial clefts. Can Med Assoc J.
2011;183:796-804. https://doi.org/10.1503/cmaj.101063.
Odufalu FD, Long M, Lin K, et al. Exposure to corticosteroids in
pregnancy is associated with adverse perinatal outcomes among
infants of mothers with inflammatory bowel disease: results from
the PIANO registry. Gut. 2022;71:1766-72. https://doi.org/10.
1136/gutjnl-2021-325317.

Luu M, Benzenine E, Doret M, et al. Continuous anti-TNFo use
throughout pregnancy: possible complications for the mother but
not for the fetus. A Retrospective Cohort on the French National
Health Insurance Database (EVASION). Am J Gastroenterol.
2018;113:1669-77. https://doi.org/10.1038/s41395-018-0176-7.
Nielsen OH, Gubatan JM, Juhl CB, Streett SE, Maxwell C. Bio-
logics for inflammatory bowel disease and their safety in preg-
nancy: a systematic review and meta-analysis. Clin Gastroenterol
Hepatol. 2022;20:74-87.e3. https://doi.org/10.1016/j.cgh.2020.09.
021.

Mahadevan U, Vermeire S, Lasch K, et al. Vedolizumab expo-
sure in pregnancy: outcomes from clinical studies in inflammatory
bowel disease. Aliment Pharmacol Ther. 2017;45:941-50. https://
doi.org/10.1111/apt.13960.

Scherl E, Jacobstein D, Murphy C, et al. A109 Pregnancy out-
comes in women exposed to ustekinumab in the Crohn’s dis-
ease clinical development program. J Can Assoc Gastroenterol.
2018;1 Suppl_2:166. https://doi.org/10.1093/jcag/gwy009.109.
Wils P, Seksik P, Stefanescu C, et al. Safety of ustekinumab or
vedolizumab in pregnant inflammatory bowel disease patients: a
multicentre cohort study. Aliment Pharmacol Ther. 2021;53:460-
70. https://doi.org/10.1111/apt.16192.

Moens A, van der Woude CJ, Julsgaard M, et al. Pregnancy out-
comes in inflammatory bowel disease patients treated with vedoli-
zumab, anti-TNF or conventional therapy: results of the European
CONCEIVE study. Aliment Pharmacol Ther. 2020;51:129-38.
https://doi.org/10.1111/apt.15539.

Chaparro M, GarciaDonday M, Calvifio Suarez C, et al. P0415
Safety of inflammatory bowel disease drugs during pregnancy and
breastfeeding: mothers and babies’ outcomes (dumbo registry).
United European Gastroenterol J. 2021;9:509-10. https://doi.org/
10.1177/17562848211018097.

Liu E, Aslam N, Nigam G, Limdi JK. Tofacitinib and newer JAK
inhibitors in inflammatory bowel disease—where we are and
where we are going. Drugs Context. 2022;8:1-17. https://doi.org/
10.7573/dic.2021-11-4.

Mahadevan U, Dubinsky MC, Su C, et al. Outcomes of pregnan-
cies with maternal/paternal exposure in the tofacitinib safety data-
bases for ulcerative colitis. Inflamm Bowel Dis. 2018;24:2494—
500. https://doi.org/10.1093/ibd/izy160.

EMA. EMA Jyseleca Summary of product characteristics.
https://www.ema.europa.eu/en/documents/product-infor

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

mation/jyseleca-epar-product-information_en.pdf. Accessed 17
December 2023.

Mendelson K, Evans T, Hla T. Sphingosine 1-phosphate signalling.
Development. 2014;141:5-9. https://doi.org/10.1242/dev.094805.
Dubinsky MC, Mahadevan U, Charles L, et al. DOP53 Preg-
nancy outcomes in the ozanimod clinical development program
in relapsing multiple sclerosis, ulcerative colitis, and Crohn’s dis-
ease. J Crohns Colitis. 2021;15 Supplement_1:S088-9. https://doi.
org/10.1093/ibd/izae011.

Tandon P, Leung K, Yusuf A, Huang VW. Noninvasive methods
for assessing inflammatory bowel disease activity in pregnancy.
J Clin Gastroenterol. 2019;53:574-81. https://doi.org/10.1097/
MCG.0000000000001244.

ASGE Standard of Practice Committee; Shergill AK, Ben-Menachem
T, et al. Guidelines for endoscopy in pregnant and lactating women.
Gastrointest Endosc. 2012;76:18-24. https://doi.org/10.1016/j.gie.
2012.02.029.

Ko MS, Rudrapatna VA, Avila P, Mahadevan U. Safety of flex-
ible sigmoidoscopy in pregnant patients with known or suspected
inflammatory bowel disease. Dig Dis Sci. 2020;65:2979-85.
https://doi.org/10.1007/s10620-020-06122-8.

De Voogd F, Joshi H, Van Wassenaer E, Bots S, D'Haens G, Gecse
K. Intestinal ultrasound to evaluate treatment response during
pregnancy in patients with inflammatory bowel disease. Inflamm
Bowel Dis. 2022;28:1045-52. https://doi.org/10.1093/ibd/izab2
16.

Stern MD, Kopylov U, Ben-Horin S, Apter S, Amitai MM. Mag-
netic resonance enterography in pregnant women with Crohn’s
disease: case series and literature review. BMC Gastroenterol.
2014;14:146. https://doi.org/10.1186/1471-230X-14-146.
Chaparro M, Kunovsky L, Aguas M, et al. Surgery due to inflam-
matory bowel disease during pregnancy: mothers and offspring
outcomes from an ECCO CONFER multicentre case series (scar
study). J Crohns Colitis. 2022;16:1428-35. https://doi.org/10.
1093/ecco-jcc/jjac050.

Killeen S, Gunn J, Hartley J. Surgical management of complicated
and medically refractory inflammatory bowel disease during preg-
nancy. Colorectal Dis. 2017;19:123-38. https://doi.org/10.1111/
codi.13413.

Salomon LJ, Alfirevic Z, da Silva CF, et al. ISUOG Practice
Guidelines: ultrasound assessment of fetal biometry and growth.
Ultrasound Obstet Gynecol. 2019;53:715-23. https://doi.org/10.
1002/u0g.20272.

Kim YH, Pfaller B, Marson A, Yim HW, Huang V, Ito S. The risk
of venous thromboembolism in women with inflammatory bowel
disease during pregnancy and the postpartum period. Medicine
(Baltimore). 2019;98:¢17309. https://doi.org/10.1097/MD.00000
00000017309.

ACOG Committee Opinion No. 761: Cesarean delivery on mater-
nal request. Obstet Gynecol. 2019;133:E73-7. https://doi.org/10.
1097/A0G.0000000000003006.

Foulon A, Dupas JL, Sabbagh C, et al. Defining the most appro-
priate delivery mode in women with inflammatory bowel disease.
Inflamm Bowel Dis. 2017;23:712-20. https://doi.org/10.1097/
MIB.0000000000001112.

Hatch Q, Champagne BJ, Maykel JA, et al. Crohn’s disease and
pregnancy. Dis Colon Rectum. 2014;57:174-8. https://doi.org/10.
1097/DCR.0b013e3182a41381.

Cornish JA, Tan E, Teare J, et al. The effect of restorative proc-
tocolectomy on sexual function, urinary function, fertility, preg-
nancy and delivery: a systematic review. Dis Colon Rectum.
2007;50:1128-38. https://doi.org/10.1007/s10350-007-0240-7.
Hahnloser D, Pemberton JH, Wolff BG, et al. Pregnancy and
delivery before and after ileal pouch-anal anastomosis for inflam-
matory bowel disease: immediate and long-term consequences

@ Springer


https://doi.org/10.1093/ecco-jcc/jjv189
https://doi.org/10.1093/ecco-jcc/jjv189
https://doi.org/10.1016/j.reprotox.2018.08.012
https://doi.org/10.1128/AAC.06477-11
https://doi.org/10.1128/AAC.06477-11
https://doi.org/10.1093/ecco-jcc/jjv006
https://doi.org/10.1503/cmaj.101063
https://doi.org/10.1136/gutjnl-2021-325317
https://doi.org/10.1136/gutjnl-2021-325317
https://doi.org/10.1038/s41395-018-0176-7
https://doi.org/10.1016/j.cgh.2020.09.021
https://doi.org/10.1016/j.cgh.2020.09.021
https://doi.org/10.1111/apt.13960
https://doi.org/10.1111/apt.13960
https://doi.org/10.1093/jcag/gwy009.109
https://doi.org/10.1111/apt.16192
https://doi.org/10.1111/apt.15539
https://doi.org/10.1177/17562848211018097
https://doi.org/10.1177/17562848211018097
https://doi.org/10.7573/dic.2021-11-4
https://doi.org/10.7573/dic.2021-11-4
https://doi.org/10.1093/ibd/izy160
https://www.ema.europa.eu/en/documents/product-information/jyseleca-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/jyseleca-epar-product-information_en.pdf
https://doi.org/10.1242/dev.094805
https://doi.org/10.1093/ibd/izae011
https://doi.org/10.1093/ibd/izae011
https://doi.org/10.1097/MCG.0000000000001244
https://doi.org/10.1097/MCG.0000000000001244
https://doi.org/10.1016/j.gie.2012.02.029
https://doi.org/10.1016/j.gie.2012.02.029
https://doi.org/10.1007/s10620-020-06122-8
https://doi.org/10.1093/ibd/izab216
https://doi.org/10.1093/ibd/izab216
https://doi.org/10.1186/1471-230X-14-146
https://doi.org/10.1093/ecco-jcc/jjac050
https://doi.org/10.1093/ecco-jcc/jjac050
https://doi.org/10.1111/codi.13413
https://doi.org/10.1111/codi.13413
https://doi.org/10.1002/uog.20272
https://doi.org/10.1002/uog.20272
https://doi.org/10.1097/MD.0000000000017309
https://doi.org/10.1097/MD.0000000000017309
https://doi.org/10.1097/AOG.0000000000003006
https://doi.org/10.1097/AOG.0000000000003006
https://doi.org/10.1097/MIB.0000000000001112
https://doi.org/10.1097/MIB.0000000000001112
https://doi.org/10.1097/DCR.0b013e3182a41381
https://doi.org/10.1097/DCR.0b013e3182a41381
https://doi.org/10.1007/s10350-007-0240-7

164

Indian Journal of Gastroenterology (March—-April 2024) 45(2):152-164

67.

68.

69.

70.

and outcomes. Dis Colon Rectum. 2004;47:1127-35. https://doi.
org/10.1007/s10350-004-0569-0.

Remzi FH, Gorgun E, Bast J, et al. Vaginal delivery after ileal
pouch-anal anastomosis: a word of caution. Dis Colon Rectum.
2005;48:1691-9. https://doi.org/10.1007/s10350-005-0124-7.
PAPooSE Study Group. Pregnancy outcomes after stoma surgery
for inflammatory bowel disease: the results of a retrospective mul-
ticentre audit. Colorectal Dis. 2022;24:838-44. https://doi.org/10.
1111/codi.16098.

Yu A, Friedman S, Ananthakrishnan AN. Incidence and predictors
of flares in the postpartum year among women with inflammatory
bowel disease. Inflamm Bowel Dis. 2020;26:1926-32. https://doi.
org/10.1093/ibd/izz313.

Malhi G, Tandon P, Perlmutter JW, Nguyen G, Huang V. Risk
factors for postpartum disease activity in women with inflam-
matory bowel disease: a systematic review and meta-analysis.
Inflamm Bowel Dis. 2022;28:1090-9. https://doi.org/10.1093/
ibd/izab206.

@ Springer

72.

73.

. XuL, Lochhead P, Ko Y, Claggett B, Leong RW, Ananthakrishnan

AN. Systematic review with meta-analysis: breastfeeding and the
risk of Crohn’s disease and ulcerative colitis. Aliment Pharmacol
Ther. 2017;46:780-9. https://doi.org/10.1111/apt.14291.
Mahadevan U, McConnell RA, Chambers CD. Drug safety and
risk of adverse outcomes for pregnant patients with inflamma-
tory bowel disease. Gastroenterology. 2017;152:451-62.e2.
https://doi.org/10.1053/j.gastro.2016.10.013.

Cheent K, Nolan J, Shariq S, Kiho L, Pal A, Arnold J. Case Report:
Fatal case of disseminated BCG infection in an infant born to a
mother taking infliximab for Crohn’s disease. J Crohns Colitis.
2010;4:603-5. https://doi.org/10.1016/j.crohns.2010.05.001.

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s10350-004-0569-0
https://doi.org/10.1007/s10350-004-0569-0
https://doi.org/10.1007/s10350-005-0124-7
https://doi.org/10.1111/codi.16098
https://doi.org/10.1111/codi.16098
https://doi.org/10.1093/ibd/izz313
https://doi.org/10.1093/ibd/izz313
https://doi.org/10.1093/ibd/izab206
https://doi.org/10.1093/ibd/izab206
https://doi.org/10.1111/apt.14291
https://doi.org/10.1053/j.gastro.2016.10.013
https://doi.org/10.1016/j.crohns.2010.05.001

	Conception, pregnancy and inflammatory bowel disease—Current concepts for the practising clinician
	Abstract
	Introduction
	Preconception
	Genetic risk
	Pre-conception counselling

	Management during pregnancy
	Impact of pregnancy on IBD
	Safety of medications
	5-ASA and sulfasalazine
	Thiopurines
	Methotrexate
	Antibiotics
	Corticosteroids

	Biological medications
	Anti-TNF agents
	Vedolizumab, ustekinumab and small molecules
	Small molecules


	Investigations during pregnancy
	Biochemical markers
	Endoscopy
	Imaging
	IBD surgery during pregnancy

	Obstetric considerations
	Delivery

	Postpartum
	Post-partum disease activity
	Breastfeeding
	Neonatal and infant vaccinations

	References




