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1. Introduction

Inflammatory bowel disease (IBD) encompasses Crohn’s disease (CD) and ulcerative
colitis (UC) and it affect young adults in their reproductive years (Andres & Friedman,
1999).

Approximately 25% of these patients will conceive after the diagnosis is made. Many
women with IBD raise concerns related to the effects of both the disease and medical
therapy on fertility, pregnancy and foetal outcomes. On the basis of prospective and registry
data, it is known that women with IBD have a higher risk of low-birth-weight deliveries and
pre-term deliveries (Cornish J, 2007). With the exception of patients who have had previous
pelvic surgery, the majority of these patients are able to conceive, have a normal pregnancy
and a good foetal outcome. Maintaining remission, with drug therapy, prior to conception
and during pregnancy is of prime importance. Control of disease activity before conception
and during pregnancy is critical to optimize both maternal and fetal health (Mountfield,
2010). Normal maternal weight gain during pregnancy appears to protect against adverse
outcome. The majority of drugs used in IBD appear to be safe and their benefit appears to
outweigh the risk of disease exacerbation and poor foetal outcome. The newer biologic anti
TNF alpha drugs appear to be safe during pregnancy.

Although there are reports of some traces of drugs in breast milk in women taking
medications no major undue complication has been reported.

Treatment of IBD patients who are contemplating conception should be tailored to each
patient, taking into accounts the patient wishes and concerns. The patient should be
followed by a multidisciplinary team including the family physician, the gastroenterologist
and the obstetrician.

Preconception advice and counselling

Preconception care aims to ensure the optimal physical and mental well-being of women
and their partners at the onset of and during early pregnancy, to increase the likelihood of
normal pregnancy and the delivery of a healthy infant. Pre pregnancy counselling should
be an integral part of IBD consultation. Patient understanding of the disease and its
changes during pregnancy and breastfeeding is vital for a successful outcome. In a recent
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abstract from England the authors showed that there was a lack of knowledge and
understanding in the women of reproductive age about their disease, medication and
effects of these on pregnancy. It is important to discuss the issues related to pregnancy
and conception either at diagnosis or when medication is initially prescribed. In our
experience some pregnant women tend to stop their medication in fear of the side effect of
the drugs on the developing foetus, with an inherent risk of disease flare up. A
questionnaire study by Mountfield et al found that a large proportion of subjects (84%)
reported concerns that IBD medications would harm their pregnancy, whereas only 19%
women reported concerns about the effect of active IBD on pregnancy. The author
reported that patients with active disease had higher risks of adverse outcome with a
better outcome if they are in remission (Mountfield, 2010).

It is estimated that more than 50% of pregnancies are not planned hence as soon as the
diagnosis is made this issue should be brought up. See table 1, for general pre-pregnancy
recommendations.

Folic acid is an important vitamin that should be taken prior to conception since neural tube
defect occurs as soon as conception is discovered. It is interesting in the British abstract only
43 women (65.15%) knew the beneficial effect of folic acid pre-conception and during the
first trimester of pregnancy (Chakrabarty & Poullis, 2011).

The patient, her partner and her physician should discuss the possibility of disease
exacerbation during pregnancy while off treatment and the necessary courses of action in
such an event. Treatment choices depend on individual preference, disease severity and
potential for drug toxicity. Risks and benefits of maintenance therapies during pregnancy
with the best available evidence should be addressed. In addition, breastfeeding should be
presented as a favourable option since it confers numerous benefits to both mother and
child. The likelihood of medication secretion in breast milk and impact on foetal wellbeing
should be approached and encouraged.

General advice pre pregnancy

1. Discuss potential pregnancy outcome, breast feeding, and drug therapy

2. Diet and nutrition

3. Folic acid supplementation 5 mg daily

3. Stop smoking

4. Decrease alcohol intake

5. Establish a record of vaccination and update

Table 1.

Dietary supplementation and nutritional therapy

Nutritional therapy: The average weight gain during pregnancy is 11-16 kg. Early
nutritional intervention is indicated in pregnant women with active IBD who may not be
gaining weight. Enteral feeding has been anecdotally shown to be associated with normal
pregnancy outcome (Teahon, 1991) and total parenteral nutrition (TPN) may be required in
very sick IBD patients.
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TPN proved to be helpful and lifesaving in malnourished pregnant women and
promoted foetal growth, as shown by the longitudinal ultrasonographic evaluations
(Caruso, 1998).

2. Folic acid, calcium and vitamin D

Folic acid supplementation is recommended for all pregnant women. Women with IBD may
have folic acid deficiency or be taking medications that interfere with folic acid metabolism
such as Sulfasalazine (Alstead, 2002). Certain patients with Cohn’s disease are on low
residue diet and may be folate deficient. Thus, pregnant women with IBD should be
encouraged to take 5 mg of folic acid per day instead of 1 mg/d as recommended for the
general population. Also, patients with IBD on steroid therapy should be encouraged to take
calcium and vitamin D supplementation to prevent bone loss.

3. Alcohol

Heavy drinking throughout pregnancy can result in what is known as foetal alcohol
syndrome. Patients contemplating pregnancy should be educated about the adverse effects of
alcohol. Foetal Alcohol Syndrome (FAS) is a pattern of mental and physical defects clinically
defined by growth deficiency, central nervous system damage and dysfunction, and a unique
cluster of facial abnormalities. on foetal development. Prenatal alcohol exposure can also cause
less pronounced mental, learning and behavioural disabilities in the child, commonly termed
as Foetal Alcohol Spectrum Disorders (FASDs) (Davies & Bledsoe, 2005).

4. Smoking

Smoking increases the risk of developing CD and worsens its course, increasing the need for
steroids, immunosuppressants and re-operations. It appears that smoking cessation
improves CD and aggravates ulcerative colitis (Lakatos P Let al, 2007).

Tobacco smoking during pregnancy has been associated with placenta previa, placental
abruption, premature rupture of membranes (Shah & Bracken, 2000; Mercer, 2008). It can
result in small foetal size at 10-19 weeks and may result in early premature birth, low birth
weight, and poor foetal outcome. Smoking cessation should be encouraged in the patient
prior to, during and after pregnancy.

5. Heredity

Genetic factors appear to play a role in the pathogenesis of Crohn's disease (CD) and
ulcerative colitis (UC) (Thompson N et al. 1996).

In association with environmental triggers, heredity increases the risk of developing IBD;
however, studies of twins also indicate the involvement of multiple factors (Orholm M,
2000; Tysk C et al 1988). Offspring of patients with IBD are two to 13 times more likely to
develop IBD than the general population. The risk of an infant developing IBD is 8% to 11%
if one parent has IBD and 20% to 35% if both parents have the disease. Data suggest,
however, that the risk is decreased in breastfed infants (Yang H et al 1983).

In the general population, approximately 4% of babies born every year have congenital
abnormalities, an outcome similar to what is seen in retrospective studies of women whose
IBD is treated during their pregnancy. Studies that report prematurity and small-for-
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gestational-age infants did not document maternal smoking, alcohol consumption, disease
status and medication use.

6. Effect of IBD on fertility, pregnancy and foetal outcomes

6.1 IBD and fertility

Infertility rates in women with inactive CD appear to be similar to those of the general
population (8% to 10%) (Khosla et al 1984).

Active disease decreases fertility, possibly as a result of decrease libido, fatigue and concerns
regarding the disease. Other factors may be caused by inflammation or adhesions in the
fallopian tubes or ovaries, and may cause painful intercourse (Steinlauf & Present DH 2004).
Some women choose not to bear children secondary to fear of pregnancy (Marri, 2007) and
the risk of inheritance of the disease and the possible harmful effect of drug therapy. Patient
education preconception may alleviate this fear and may lead to successful pregnancy.
Women who have undergone ileal pouch-anal anastomosis are less fertile. In a recent meta-
analysis of ileal pouch-anal anastomosis (IPPPA) resulted in a threefold increased risk of
infertility as opposed to those treated medically (Waljee ] et al 2006).

Some of the evidence suggests that extensive pelvic surgery and rectal resection with the
creation of ] pouch lead to scarring, adhesions and tubal infertility (Arkuran & McComb,
2000; Oresland et al, 1994).

Despite these suggestions it appears that the majority of these patients can still conceive
with IVF (Kwan & Mahadevan, 2010). In patients with active Crohn’s disease there appear
to be decreased fertility, which can be restored upon induction of remission (Baiocco &
Korelitz, 1984).

It is recommended that female patients who are planning to conceive and require colectomy
for acute ulcerative not undergo IPPPA and instead undergo ileostomy and rectal sparing.
IPPPA should then be performed after conception. Despite this recommendation, there is no
data as yet to support such an approach (Janneke, 2010). Patients, who undergo IPPPA, are
more likely to have a Caesarean section following RPC (Cornish, 2011).

6.2 IBD and pregnancy outcomes

Due to the lack of prospective studies clinical outcomes in IBD and pregnancy has been
controversial with data showing poor outcome and others showing no effect. Some of
these reviews or meta-analysis did not take into account some factors such as drug use by
the patients, population age, smoking and alcohol and duration of disease (Dominitz et al,
2002; Fonager et al 1992). Similarly the reviews are variable between ulcerative colitis and
Crohn’s disease.

In 2007 Cornish et al published a meta-analysis on the influence of IBD on pregnancy. The
analysis reviewed 12 studies that met specific inclusion criteria and reported the outcomes
of interest. The studies included 1952 women with CD, 1113 with UC and 320,531 controls.
For women with IBD, the analysis found a 1.87-fold increase in premature births (less than
37 weeks; P<0.001); more than double the incidence of low birth weight (LBW) (less than
2500 g; P<0.001); a 1.5-fold increase in caesarean section (I’<0.001); and a 2.37-fold increase
in congenital abnormalities (P<0.001). The analysis was unable to determine which women
had a higher risk of adverse outcomes, but the authors concluded that pregnant women
with IBD should be treated as a high-risk group. There were significant limits to this study.
These studies were of an observational nature which make them vulnerable to bias; the low
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incidence of adverse outcomes makes statistical precision difficult; and disease activity was
not reported in relation to outcomes. In addition, increased risks of congenital abnormalities
associated with 5-ASA, azathioprine and anti-TNF-alpha medications seen in a pooled
analysis may be associated with the disease and not the medications. The authors also
pointed out the need for a definitive study to determine optimal management and to
support the development of new guidelines to assist patients and clinicians in decision-
making (Cornish et al 2007).

In a recent publication by Raatikainen there was a lower birth weight of newborns from
mothers with UC as compared to the general population ( 3317 _s.d. 658 g vs. 3506 _s.d. 613
g, P =0.003;3340 _ s.d. 631 g vs. 3507 _s.d. 613 g, P = 0.002) respectively. Newborns in the
CD group were also smaller than those in the reference group but the difference was not
statistically significant (Raatikainen et al 2011).

A Taiwanese, Asian population database from 2001-2003 study found an increase of preterm
births (11.73 vs. 6.25%; p = 0.004) and LBW (12.76 vs. 5.55%; p < 0.001), controlling for
maternal characteristics including age, parity and education level (Lin, 2010). In a cohort
study from Northern California Kaiser population, pregnant women with IBD were more
likely to have a spontaneous abortion (OR: 1.65; 95% CI: 1.09-2.48); an adverse pregnancy
outcome (stillbirth, preterm birth or SGA infant; OR: 1.54; 95% CI: 1.00-2.38); or a
complication of labour (OR: 1.78; 95% CI: 1.13-2.81). The study did not find a difference in
the rate of congenital malformations in control versus IBD patients, either as a group or for
UC and CD separately (Mahadevan et al 2007).

In a review in 1998 Subahani et al found that CD, especially active disease, is associated with
decreased birth weights, preterm delivery and caesarean section (Subahani & Hamilton, 1998).
In a case-control study published by Bush comparing 116 pregnancies in patients with IBD
with 56,398 controls, there were no differences in ante partum complications, including
chronic hypertension, hyperemesis gravidarum, preterm labour or pre-eclampsia. Among
patients with IBD, however, induction of labour (32% versus 24%; P=0.002), chorioamnionitis
(7% versus 3%; P=0.04), and caesarean section (32% versus 22%; P=0.007) were all more
frequent. Neonatal complications, including low birth weight (LBW), very low birth weight,
intrauterine growth restriction, Apgar scores and congenital anomalies, were similar in both
groups. Subgroup analysis found a decreased risk of LBW associated with previous IBD
surgery, quiescent disease, and CD compared with UC (Bush et al, 2004).

The most recent and only prospective study has just been published by the ECCO-Epicom
study (Bertoli et al, 2011). This study from Europe was prospective case-controlled with 332
patients with IBD both Crohn’s disease and Ulcerative colitis who were pregnant and were
compared to non-IBD pregnant women in the general population. In this study there was no
difference in live births, spontaneous or therapeutic abortions, infant death in utero, preterm
deliveries and caesarean sections. There was no difference in congenital anomalies or birth
weight as compared to outcome in pregnancy in the general population. The only risk that was
demonstrated to be associated with congenital anomaly and preterm delivery was older age >
35 years. Smoking was found to be a factor which increased the risk of preterm delivery.
Dejaco performed a prospective study assessing risk factors for poor pregnancy outcome in
58 patients with IBD (Dejaco, et al 2006). The authors found that active disease during
pregnancy represents a significant risk factor for unfavourable birth outcome. These results
support the current treatment guidelines, which state that the maintenance of remission
during pregnancy is essential (Carter, et al 2004). Pregnant women should be treated as
aggressively as women who are not pregnant.
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7. Mode of delivery

The decision to have a caesarean section should be made on purely obstetric grounds with
a discussion with the gastroenterologist. In a meta-analysis in 2007, a pregnant woman
with IBD was 1.5 times more likely to undergo c section (95% CI 1.26-1.79; p<0.001)
(Cornish et al, 2007). Some surgeons advise elective caesarean section to avoid risk of anal
sphincter damage. Vaginal delivery and episiotomy may lead to development or
worsening of perianal CD (Brandt L], 1995). Current indications for caesarean section are
active perianal disease and presence of an ileoanal pouch. There is no absolute
contraindication to vaginal delivery in pregnant patients with inactive IBD (Alexandra
IInyckyet al, 1999).

8. Endoscopy during pregnancy

It is best to avoid any major investigation during pregnancy such as radiation, endoscopy or
major surgery. Indications for endoscopy during pregnancy include significant or continued
gastrointestinal bleeding, dysphagia, severe or (Qureshi et al, 2005) refractory nausea and
vomiting or abdominal pain, and a strong suspicion of a colonic mass. It is best to postpone
endoscopy to the second trimester. If endoscopy is indicated it is important to place the
patient in lateral decubitus position avoid vena caval or aortic compression by the gravid
uterus. This otherwise may lead to decreased uterine blood flow and foetal hypoxemia
(Kemmerer, 1979).

No evidence exists that would suggest endoscopy could affect the pregnancy. Obstetrical
support should be available in the event of a pregnancy-related complication, and the
presence of foetal heart sounds should be confirmed before administering sedation before
and after the procedure (Qureshi et al, 2005).

Endoscopy should be done with minimal sedation. Meperidine, FDA class B followed by
small doses of midazolam FDA class C. (Qureshi, 2005) Benzodiazepines (D) should be
avoided in the first trimester since they have been associated with congenital cleft palate
and when used late in pregnancy with neurobehavioral disorders (Ornoy, 1998; Dolovich, et
al 1998; Laegreid et al,1989). Propofol, FDA class B, should be administered by an
anaesthetist; its safety as yet in first trimester has not been studied (Gin, 1994).

9. Radiology

An excellent guideline regarding pregnancy and radiation has been published by the CDC
Radiation and Pregnancy: A Fact Sheet for Clinicians Prenatal Radiation Exposure: A Fact
Sheet for Physicians (CDC) 2003 http:/ /www.bt.cdc.gov/radiation/prenatalphysician.asp ,
and documentations could be found in: Valentin ], 2000.

In certain circumstances radiographic imaging may be needed to rule out obstruction,
perforation or toxic mega colon. Investigations that expose the patient to less radiation are
preferable specifically plain abdominal films rather than CT or barium studies. Ultrasound
is the safest form of radiologic imaging. It can be used to assess abscess formation and can
provide information on bowel wall thickness. MRI studies are also safe and have been used
to diagnose terminal ileal CD during pregnancy since active disease in the mother has an
adverse effect on the foetus; investigation for diagnostic and therapeutic purposes is
warranted and should not be delayed. The foetal radiation dose should be estimated by
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qualified medical personnel to provide a more detailed approximation of risks to the foetus
(Osei et al, 1999).

10. Medication and therapy during pregnancy

Aside from Methotrexate and Thalidomide most of the drugs used in IBD appear to be safe
during gestation. The US FDA classification of drugs offers a guide to the use of medications
during pregnancy. The FDA categories are listed in table 2.

Definition Class

Controlled studies in women fail to demonstrate a risk to the foetus in the first
trimester (and there is no evidence of risk in later trimesters) and the possibility
of foetal harm appears remote

A

Either animal reproduction studies have not demonstrated a foetal risk, but there
are no controlled studies in pregnant women OR animal reproduction studies
have shown an adverse effect (other than decrease in fertility) that was not
confirmed in controlled studies in women in the first trimester (and there is no
evidence of risk in later trimesters)

Either studies in animals have repeated adverse effects on the foetus (teratogenic,
embryonic or other) and there are no controlled studies in women or studies in
women and animals are not available. Drugs should be given only if the potential
benefit justifies the potential risk to the foetus

There is positive evidence of human foetal risk but the benefits from use in
pregnant women may be acceptable despite the risk (e.g. if the drug is needed in
a life threatening situation or for a serious disease for which safer drugs cannot be
used or are ineffective)

Studies in animals or human beings have demonstrated foetal abnormalities OR
there is evidence of foetal risk based on human experience OR both, and the risk
of the use of the drug in pregnant women clearly outweighs any possible benefit.
The drug is contraindicated in women who are or may become pregnant.

Table 2. Food and drug administration (FDA) classes in pregnancy

Crohn’s disease and ulcerative colitis appear to be mediated by different aspects of immune
system. CD is thought to be related to the over expression of T cell helper (Th) 1 cytokines,
such as TNF-alpha, which stimulate cell-mediated immunity and result in transmural
inflammation of the gut (Neissner & Volk, 1995). In contrast, UC is believed to result from
a dysregulation of intestinal immunity involving the Th2 cytokine response. Increased
expression of TNF-alpha, however, has been observed in patients with UC. The newer
treatment modalities, with biologics, over the past decade, are to target specific
inflammatory mediators such as TNFa.

There are several medications used to treat IBD. These include aminosalicylates, such as
Mesalamine, and immune modulators, such as Azathioprine and Methotrexate. Other drugs
include Corticosteroids which are effective in inducing remission in both CD and UC but
ineffective in maintenance therapy. Steroids result in side effects in the majority of patients
taking the drug on a long term basis.
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Medications FDA
Class
) C . } ) B
5-Aminosalicylic acid* preparations (sulfasalazine,
mesalamine, balsalazide); metronidazole,
amoxicillin/clavulanic acid; infliximab; adalimumab;
Certolizumab
, .. [ / . C
5-Aminosalicylic acid preparations (Olsalazine);
fluoroquinolones; corticosteroids;
bisphosphonates;cyclosporin; tacrolimus
Biphosphonates
. D
Azathioprine; 6-MP
. ) X
Methotrexate; thalidomide

Table 3. Inflammatory bowel disease medications FDA classes: Summary of safety
data during pregnancy* Asacol (Mesalamine) Dibutyl phthalate (DBP)
P=PRECAUTIONS

A recent study by Moskovitz et al (2004) assessed the effect of 5-ASA drugs, metronidazole,
ciprofloxacin, prednisone, 6-mercaptopurine, azathioprine and cyclosporine on pregnancy
outcomes in 113 IBD patients with 207 documented conceptions. The authors reviewed
information obtained on smoking history, birth weight, and type of delivery. They also
followed the pregnancy outcomes: spontaneous abortion, therapeutic abortion, maternal or
foetal illness resulting in abortion, premature birth, healthy full-term birth, multiple births,
ectopic pregnancy and congenital defects. The study also analyzed the effect of medications
on pregnancy outcomes during the first trimester and at any time during the pregnancy. No
significant differences were seen among groups in pregnancy outcomes. A multivariate
analysis controlling for maternal age showed no negative influence of any medication on
pregnancy outcomes.

11. 5-ASA compounds sulfasalazine/mesalamine/olsalazine

Sulfasalazine has been assigned to pregnancy category B by the FDA. It was one of the
earliest therapeutics used in IBD. Sulfasalazine is metabolized by intestinal bacterial flora to
sulfapyridine (SP) and 5-ASA. Sulfapyridine crosses the placenta to the fetus with the foetal
concentrations being approximately the same as the maternal serum concentrations. Caution
should be exercised when Sulfasalazine is administered to a nursing woman.
Sulphonamides are excreted in the milk. In the newborn, they compete with bilirubin for
binding sites on the plasma proteins and may thus cause kernicterus.

There was no significant increase in prevalence of selected congenital abnormalities in the
children of women treated with Sulfasalazine during pregnancy. A review of the medical
literature covering 1,155 pregnancies in women with ulcerative colitis suggested that the
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outcome was similar to that expected in the general population (Jarnerot, 1982).
Sulfapyridine acts as a competitive inhibitor of the enzyme dihydropteroate synthase in the
folate metabolism; and this may lead to a deficiency of dihydrofolate and tetrahydrofolate.
Patients receiving Sulfasalazine should receive folic acid supplementations.

Oligospermia and infertility have been observed in men treated with Sulfasalazine; this
effect is reversed upon discontinuing the drug.

At the 2006 Digestive Disease Week in Los Angeles, USA, Mahadevan reported that the use
of 5-ASA and Sulfasalazine during pregnancy was not associated with an increase in
adverse outcomes. A trend toward an increased risk of congenital malformations was seen
during conception and the first trimester with Sulfasalazine, but not with 5-ASA. On the
contrary, an increased risk of adverse outcomes was seen in women not taking 5-ASA
during the second and third trimesters, suggesting a protective effect of the medication
(Mahadevan &Corley, 2006).

In a recent meta-analysis of seven studies prior to 2007, with a total of 2200 pregnant women
with IBD there was an 1.16-fold increase in congenital malformations, an 2.38-fold
increase in stillbirth, an 1.14-fold increase in spontaneous abortion, an 1.35-fold increase in
preterm delivery, and an 0.93-fold increase in low birth weight (Rahimi R et al 2008;
Norgard et al, 2003).

Asacol is covered with an inactive enteric coating of dibutyl phthalate (DBP) that prevents
the medication from degrading before it reaches the small intestine. DBP was associated
with external and skeletal malformations and adverse effects on the male reproductive of
rodents system. Patients who are using Asacol have 50 times higher mean urinary
concentration of monobutyl phthalate, the main DBP metabolite, than the mean for
nonusers (2,257 microg/L vs. 46 microg/L; p < 0.0001) (Herndndez-Diaz et al 2009). These
results raise concern about potential human health risks, particularly pregnant women and
children. Although this has not been shown in any human study, Asacol should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.FDA
2010 Safety Labelling Changes Approved By FDA Center for Drug Evaluation and Research
(CDER) - May 2010.These patients may need to be switched to non DBP containing Mesalamine .

Contraindicated Limited data, potential toxicity Safe
Thalidomide Metronidazole 5-ASA preparations
Methotrexate Fluoroquinolones (sulfasalazine/mesalamine)
Cyclosporine Bisphosphonates Amoxacillin/clavulanic
Tacolimus (FK506) Azathioprine Acid
6-Mercaptopurine (6-MP) Corticosteroids
Adalimumab
Infliximab

Table 4. Breastfeeding safety of medications used to treat IBD

12. Immune modulators

12.1 Azathioprine/6 mercaptopurine

6-mercaptopurine (6MP) and its prodrug azathioprine (AZA) are pregnancy category D
drugs. These have been proven to be effective in the treatment of steroid-dependent or
resistant IBD Crohn’s disease (CD) and ulcerative colitis (Gisbert et al, 2009). These drugs
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are used as immunosuppressive therapies in autoimmune diseases, transplant patients and
in leukemia. Azathioprine and 6-mercaptopurine are purine analogues that interfere with
the synthesis of adenine and guanine ribonucleosides. These ribonucleosides are important
precursors of DNA and RNA and hence act on rapidly producing cells. Following oral
intake of AZA 47% of the drug is available to the systemic circulation whereas only 16% of
6-mercaptopurine is available (Zimm, et al, 1983). In animal studies, in mice after
intraperitoneal administration of azathioprine, there was evidence of increased frequencies
of cleft palate, open-eye, and skeletal anomalies. There was a significant decrease in thymic
size. The dose given is equivalent of 4-13 times the maximum human therapeutic dose of
AZA.There was no discussion regarding its effect on the immune system development,
which is important for future immunity.

The safety of azathioprine in pregnancy comes from studies in transplantation and
rheumatology patients (Rosenkrantz et al, 1967.; Gaudier, et al 1988).

The foetus is protected from potential teratogenic effects of azathioprine and 6-MP due to
the lack in foetal liver of the enzyme inosinate phosphorylase which is necessary to convert
azathioprine and 6-MP to active metabolites. Both these medications when used in small
doses in clinical practice do not affect human interstitial cell function or gametogenesis
(Golby, 1970; Penn, et al 1971).

13. Should azathioprine/6 mercaptopurine be used in pregnancy?

In a retrospective chart review and telephone recalls of some of the patients who had
received 6-Mercaptopurine for IBD before or during conception, there was no statistical
difference in abortion secondary to a birth defect, major congenital malformations,
neoplasia, or increased infections among male or female patients taking 6-MP compared
with controls (RR = 0.85 [0.47-1.55], P = 0.59) (Francella, et al, 2003).

In a retrospective Swedish registry study reviewing patients receiving azathioprine (AZA)
during pregnancy by women, the majority of whom were with inflammatory bowel disease,
and the rest being with other autoimmune disorders, malignancy, and organ
transplantation, the rate of congenital malformations was 6.2% in the AZA group and 4.7%
among all infants born (adjusted OR: 1.42, 95% CI: 0.98-2.04) (Cleary& Kallen, 2009).

There was an association between early pregnancy AZA exposure and ventricular/atrial
septal defects (adjusted OR: 3.18, 95% CI: 1.45-6.04). Exposed infants were also more likely
to be preterm, to weigh <2500 gm, and to be small for gestational age compared to all infants
born. The authors pointed in their article regarding the severity of the disease and its
association with drug use (Cleary& Kallen, 2009).

In a Danish registry study in women with Crohn’s diseases receiving drug therapy
during pregnancy the risk of preterm birth and congenital abnormalities was greater
when azathioprine/ mercaptopurine was prescribed as compared to women who did not
used drugs. Preterm births were more prevalent among Thiopurine-exposed women
(25%) compared to the reference group (6.5%). Congenital abnormalities were also more
prevalent among azathioprine/mercaptopurine-exposed women (15.4 versus 5.7%,
adjusted relative risk, 2.9; 95% CI, 0.9-8.9). Among Thiopurine-exposed women, the risk
of preterm birth was also increased to 4.2 (95% CI, 1.4-12.5) compared to the control
group (Norgard, et al 2007). The conclusion of this study was subsequently challenged,
based on bias, the disease activity of the patients and the use of confidential interval
(Simpson, et al 2008).
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In a prospective, controlled, multicentre study conducted by the Tel Aviv University
(Israel), 189 pregnant women on azathioprine were compared to a cohort of 230 pregnant
women who did not take Azathioprine. The aim of that study was to determine risk of
congenital malformation in pregnant women exposed to azathioprine and to assess the
pregnancy outcome (Goldstein, et al, 2007). The rate of congenital malformations did not
differ between the two groups; there were more cases noted of prematurity (21% vs. 5%, P <
0.001) and low birth weight (23% vs. 6%, P < 0.001) in the azathioprine group.

The most recent ECCO consensus guidelines recommend the use of AZA/6-MP in high risk
patients where the benefit outweighs the risk of relapse of the disease. The European
consensus guidelines consider azathioprine to be safe and well tolerated in pregnant women
with no consistent reports of abnormalities of fertility, prematurity, or congenital defects
(Van Assche, et al 2010).

Based on the data published in the transplant literature, the American Gastroenterology
Association, and The ECCO consensus guidelines, the recommendation is that Azathioprine
/6-Mercaptopurine treatment to be continued during pregnancy (Van Assche, et al 2010).
The discontinuation of therapy in pregnant women, in remission, may be more harmful
(Zlatanic et al, 2003) than precipitating a flare up with more deleterious effect on the neonate
( Mahadevan U, Kane S. 2006). Although some negative outcomes in some cases of
pregnancy in IBD women have been reported, the majority of case series or cohort studies
have not shown an increase in congenital anomalies. Despite this recommendation, the risks
and benefits of treatment must be carefully balanced by the patient in consultation with her
Doctor and partner.

14. Breast feeding: Azathioprine/6 mercaptopurine

The majority of physicians have not recommended breast feeding of neonates while mothers
are receiving thiopurines. The reason for this has been the theoretical potential risks of bone
marrow suppression, susceptibility to infection, and pancreatitis in the neonate. In a
prospective study in 10 women receiving AZA while breast feeding in 31 samples, there was
only one woman who had a low measurable level on AZA in two samples of the breast
milk. The concentrations of 6-MP was 1.2 and 7.6 nanograms/mlL, as compared with
therapeutic immunosuppressant level of 50 nanograms/mL in serum. The conclusion of the
authors was that there were no clinical or haematological signs of immunosuppression in
any of the ten neonates and that breast feeding should not be withheld (Sau et al, 2007).
Based on the case reports and the presence of low to absent levels of Thiopurine in the
breast milk of women receiving thiopurines, breast feeding can be continued. The benefits of
breastfeeding outweigh the theoretical risk. A discussion with the mother explaining the
risk benefit should be undertaken (Gardiner al, 2006; Christensen, et al 2008).

15. Birth outcome in IBD fathers on immunosuppressive drugs

Pregnant women with IBD who are on thiopurines drugs, and who are in remission should
continue their medication during their pregnancy (Caprilli, et al 2006; Gisbert et al 2009; Van
Assche et al, 2010). The safety of Thiopurine derivatives has been controversial in male
patients exposed to thiopurines at the time of conception. In a retrospective study by
Rajapakse published in 2000, there was an increase in adverse side effects. In 13 males
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exposed to Thiopurine at the time of conception, there were two congenital anomalies and
two spontaneous abortions. Based on that study there was some concern about continuing
the drug in male patients wishing to have children. Further publications did not confirm
these findings (Francella, et al, 2003; Truel, et al 2010).

16. Cyclosporine and inflammatory bowel disease

Cyclosporine (CsA) is classified as FDA pregnancy category C. CsA is a selective
immunosuppressive drug that has been used mainly in solid organ transplant such as liver,
kidney and heart. CsA inhibits the activation of T cells, preventing formation of IL-2.In
inflammatory bowel disease, it is mostly used to induce remission in acute ulcerative colitis
non responsive to conventional therapy intravenous corticosteroids (Lichtiger et al, 1994;
Cohen et al, 1999). Its use has been mostly used to delay surgery in acute ulcerative colitis.
The majority of literature in cyclosporine and pregnancy has been reported in transplant
publications (Nagy et al, 2003).

Most of the data regarding the use of cyclosporine in pregnancy comes from transplant
patients. In a meta-analysis of 15 studies of pregnancy outcomes in 410 transplant patients
receiving cyclosporine, showed no significant increase in major malformations. Congenital
malformation was 4.1% which was similar to the general population receiving no drugs.
(Nagy et al, 2003). 2003). Pregnant transplant patients who are stable while receiving
Cyclosporine appear to have a good pregnancy and foetal outcome Nagy et al, 2003).
Cyclosporine is secreted in breast milk at high concentrations. Due to its possible toxic effect
on the newborn and possible immunosuppression, the American Paediatric association does
not recommended breast feeding while taking the drug (Kwan et al, 2010).

17. Corticosteroids (FDA class C)

Corticosteroids are classified as pregnancy category C drugs. They are given to patients via a
variety of forms which include oral and topical formulations and those of parental
preparations. These include prednisone, prednisolone, dexamethasone and budesonide.
Corticosteroids are frequently used to induce remission in both Crohn’s disease and ulcerative
colitis. These drugs have not been shown to be effective in maintenance therapy although they
are associated with side effects in almost 100% of patients taking these medications for a long
term (Alstead & Nelson, 2003). The foetal placenta contains the enzyme 11p-hydroxysteroid
dehydrogenase type 2 (11p-HSD2), which catalyzes the metabolism of cortisol and
corticosterone to inert 11-keto forms (cortisone, 11-dehydrocorticosterone). This placental
enzymic barrier allows the maternal cortisol to be inactivated so that the majority of cortisol in
the human fetal circulation at term is derived from the fetal adrenals (Murphy et al ,1974;
Lopez-Bernal et al,1980; Beitens, et al 1973; Stewart et al, 1995). Dexamethasone is not
inactivated by 11B-hydroxysteroid dehydrogenase hence it passes the placenta freely and thus
should be avoided during conception.

Corticosteroids have been implicated in oral cleft palate when they are used in the first
trimester (Bush et al, 2004; Carmichael, et al 1999; Pradat et al, 2003).

A recent nationwide health registry data study from Denmark between 1996 and 2008,
looking at pregnant women receiving corticosteroids, with 832,637 live births was recently
published in the Canadian Medical Association journal (CMAJ). This study did not
demonstrate that pregnant women receiving corticosteroids during the first trimester were
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any more likely to have offspring with a cleft lip with or without cleft palate than mothers
who did not take the drug (Anders et al, 2011). A prospective study was published by
Mogadam reporting on the use of corticosteroids during pregnancy which was used with or
without Sulfasalazine. In that study they followed the outcome in two hundred eighty-seven
pregnancies on treatment and compared to 244 pregnant IBD on no treatment. There was no
increased incidence of prematurity, spontaneous abortion, stillbirth, or developmental
defects (Mogadam et al,1981).

Pregnant women with active disease during conception can be safely treated with
corticosteroids to induce remission. Although gestational diabetes and hypertension may be
precipitated, the benefit outweighs the risk.

18. Budesonide

Budesonide is an enteric coated locally acting glucocorticoid preparation which has a pH-
and time-dependent coating that enables its release into the ileum and ascending colon. It is
used for the treatment of mild to moderate Crohn's disease with limited systemic
bioavailability due to extensive first-pass hepatic metabolism. Budesonide has been shown
to be effective for induction of remission in Crohn's disease.

In a limited study using 8 patients with Crohn’s disease at a dose of 6-9 mg daily there was
no evidence of foetal abnormality (Beaulieu, et al 2009).

Breast feeding: Corticosteroids

Corticosteroids are secreted in small amounts into breast milk. The maternal: foetal ratio of
steroid serum concentrations depends on which steroid the patient is taking. The foetal
levels are 10%-12% of that in maternal serum. It has been suggested that infants should be
monitored for adrenal suppression if the mothers are taking a more than a daily dose of 40
mg. While breastfeeding is safe with steroid use, mothers are encouraged to defer
breastfeeding until 4 h after taking oral dosing of steroids to reduce neonatal exposure.
However, systemic effects in the infant are unlikely with doses of up to 40mg of
prednisolone or equivalent (Ferguson et al, 2008; Blanford et al, 1977).

Budesonides and Breast feeding

Limited studies are available on budesonide in breast feeding. In a study in asthmatic
nursing women on maintenance treatment with inhaled budesonide (200 or 400 microg
twice daily) showed negligible systemic exposure to budesonide in breast-fed infants (Falt et
al, 2007).

19. Immunobiologic therapy, pregnancy and lactation

Anti-TNF agents fall within the US FDA category B concerning foetal risk, because animal
reproduction studies have failed to demonstrate a risk to the foetus but adequate and well-
controlled studies of pregnant women have not been conducted.

Biological therapies targeting TNF-a have significantly improved the management of IBD
refractory to conventional therapies, in steroids sparing, improvement in perianal disease
and maintaining remission. It has been shown to result in mucosal healing. Data regarding
their safety are scarce for the other compounds. No increased risks associated with
pregnancy have been observed for Infliximab or Adalumimab, but caution in pregnancy and
during breast-feeding is currently advocated.
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The role of TNF-alpha for embryonic implantation, foetal development and labour has been
well studied. TNF-alpha controls arachadonic acid metabolism production through the
cyclooxygenase pathway. Subsequently, TNF-alpha plays an important role in implantation
and vascular permeability. TNF-alpha production is low in the first gestational trimester,
but increases thereafter, reaching a peak at the onset of labour (Daher et al, 1999). These high
levels have been shown to play an important role in the induction of the labour process and
in delivery via augmenting uterine contractions. It has been reported that blastocyst
implantation during early pregnancy may be promoted by TNF-alpha but at the same time
it may mediate recurrent spontaneous abortion at a later stage of gestation. The serum levels
of TNF-a and those of soluble TNFR-1 were found to be higher in women who had
spontaneous early abortions (Yu et al,2005).

Anti-TNF agents include infliximab, a chimeric monoclonal IgGl anti-TNF antibody,
adalimumab, a human monoclonal IgG1 anti-TNF antibody, and etanercept, a soluble TNF
receptor fusion protein linked to the Fc portion of a human IgG1. IgG1 antibody do not cross
the placenta in the first trimester but cross the placenta by the late second trimester and the
third trimester. Certolizumab another anti TNFa antibody, is a PEGylated Fab” fragment of
humanized anti TNF alpha monoclonal antibody rather than a whole human
immunoglobulin G1 (IgG1) antibody (Stephens 2006). A recent abstract on Certolizumab,
reported on placental transfer. The report included 10 IBD women, with one twin delivery.
There was a low level on antibodies of Certolizumab confirming the animal reports (Wolf et
al, 2010; Stephens et al, 2006).

To date, there have been few comprehensive studies in IBD patients who had conceived
while receiving immunobiologic therapy. Most of the publications and reports have been
retrospective reviews. Roux et al (2007) reported their experience with three rheumatoid
arthritis patients who became pregnant while undergoing anti-TNF-alpha therapy.
Although one patient terminated her pregnancy despite no known pregnancy or foetal
complications, the other two patients delivered healthy infants. Another study from the
infliximab study database showed that 96 patients exposed to infliximab during pregnancy
had outcomes no different than in the general population (Katz et al, 2004). In the first
reported study of intentional infliximab administration for CD during pregnancy,
Mahadevan et al (2005) showed, in acutely ill patients with Crohn’s disease, excellent
outcomes. All 10 pregnancies ended in live births and there were no congenital
malformations, intrauterine growth retardation or small-for-gestational-age infants. In those
ten patients, three of the infants were born prematurely and one had low birth weight
(LBW).

There has not been adequate and well-controlled studies conducted in pregnant or lactating
women. It has been increasingly used in autoimmune diseases such as rheumatoid arthritis,
psoriatic arthritis (PsA), juvenile idiopathic arthritis (JIA) ankylosing spondylitis (AS) and in
inflammatory bowel disease.

Most of the literature regarding anti-TNF-alpha therapy in pregnancy comes from studies in
rheumatoid arthritis. The data have been obtained from retrospective studies, registry
studies and case reports. Based on all publications no firm conclusions can be made
regarding the long term safety of biologics during pregnancy. Mahadevan et al in the
London position statement at the World Congress of Gastroenterogy consensus guideline
(2010) considers infliximab to have a low risk and compatible with the use during
conception in at least first and second trimester.
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Recently, the mother risk program in Canada published a review of 300 pregnancies in
women who received anti TNF alpha during conception. The review suggested that
infliximab carries low foetal risk and is compatible with use during conception and the first
two trimesters of pregnancy (Djokanovic et al, 2011).

A recent observational study by the Leuven, group in Belgium, was published. They
assessed pregnancy outcomes in 212 women with IBD. Pregnancy outcome was assessed in
42 pregnancies in women who received anti-TNF treatment (35 IFX, 7 ADA) and were
compared with that in 23 pregnancies prior to IBD diagnosis, 78 pregnancies before start of
IFX, 53 pregnancies with indirect exposure to IFX, and 56 matched pregnancies in healthy
women. Their conclusion was that direct exposure to anti-TNF treatment during pregnancy
was not related to a higher incidence of adverse outcomes than IBD overall (Schnitzler et
al, 2011).

Vasiliauskas monitored a pregnant patient who continued on standard-dose infliximab
therapy during her pregnancy and lactation. The measurement of serum infliximab in the
breastfed infant was 39.5 pg/mL or less and the drug was not detected in the breast milk.
Importantly, despite continued breast-feeding and adherence to therapy, the levels declined
in the infant over the subsequent six months. They concluded that infliximab levels were
likely due to placental transfer and less likely the result of breastfeeding (Vasiliauskas et al,
2006). The blood levels in the newborn were within the therapeutic range. The authors
recommended that such therapy be avoided after 30 weeks gestation when possible. As of
the date of this publication, no increased risk of embryotoxicity, teratogenicity or adverse
pregnancy outcome has been reported in patients treated with anti-TNF therapy (Skomsvoll
et al, 2007).

The majority of studies regarding breast feeding while receiving anti-TNF therapy has not
demonstrated any adverse outcomes. The data, however, appear limited. In a case report
publication in which serial sampling of breast milk over a one-month time period failed to
detect any concentrations of infliximab. Furthermore, at a follow-up of just over two years, no
developmental abnormalities were noted in the child. Ostensen et al (2004) showed that
etanercept, a soluble TNF-alpha receptor fusion protein, was detected in breast milk with
maximal doses noted the day following the injection. The effect on the developing immune
system in the infant - if indeed the levels in breast milk are significant - remains to be seen.
The European Panel on the Appropriateness of Crohn’s Disease Therapy (EPACT), an
international multidisciplinary panel, met recently to develop safety criteria for clinical
decision-making related to the use of drugs in pregnant and nursing women with IBD. The
panel was cautious about the safety of infliximab, based primarily on label (Mottet et al, 2007)
recommendations, and emphasized the need for further large, randomized controlled trials.

At the present time the risk benefit should be always assessed. Pregnant women who are
receiving biologics and are in remission should continue the treatment. In the case of
Infliximab and Adalumimab it should be held at 32 weeks and restarted after delivery.
Breast feeding is compatible with Infliximab treatment. No data so far on breast feeding
with Adalumimab although the author does not discourage breast feeding in these women.

20. Bisphosphonates (FDA Class C)

Careful consideration should be undertaken in women of child bearing age who require
biphosphonates. As with most drugs used during conception, the risk and benefits of
biphosphonates should be carefully weighed in these women.
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There are several biphosphonates currently approved for use in osteoporosis including;:
alendronate (Fosamax ®), etidronate (Didrocal ®), risedronate (Actonel ®) and zoledronic
acid (Aclasta®).

Biphosphonates are used to treat and to prevent corticosteroids induced osteoporosis.
Approximately 50% of the Biphosphonates binds to the skeleton and the rest is excreted
non-metabolized by the kidneys (Papapoulos, 2008). The long-term effects of alendronate,
one of the Biphosphonates, on human bone development are unknown and the half-life of
alendronate is greater than 10 years. The concern with long-term biphosphonates treatment
is that the drug is slowly released from maternal bone and may result in continuous low-
level exposure to the foetus during gestation. The released bisphosphonate can cross the
placenta and incorporate into foetal bone. In animal studies where biphosphonates were
given to pregnant rats, the drug appears to cross the placenta, accumulate in the foetal
skeleton, decrease foetal weight, decrease bone growth, and lead to protracted deliveries
and neonatal deaths (Patlas et al, 1999).

21. Summary and conclusion

Managing a pregnant woman with inflammatory bowel disease is challenging but often
rewarding. This management should include the patient and her partner, in association with
the family physician, the gastroenterologist and the obstetrician. Most women with IBD,
who are in remission, are as likely as women without IBD to conceive and have a normal
pregnancy. These patients should be encouraged to continue the medications throughout
the pregnancy and while breast feeding.

Women with ulcerative colitis who have undergone ileal pouch-anal anastomosis operation
are less likely to conceive. Women with active ulcerative colitis who require colectomy, and
are planning to have a family, should reconsider having a pouch surgery. They should have
an ileostomy and postpone a pouch until after conceiving. With the exception of
Methotrexate, most drugs used in IBD are relatively safe to administer in pregnancy and can
be used while breast feeding.

The newer biologic drugs appear to be quite effective and safe during pregnancy and with
breastfeeding. Since these drugs cross the placenta mostly in the third trimester they should
not be administered after 32 week of gestation.

Despite all our knowledge and availability of literature the risk benefit should be always
weighed. The decision of the mother should always be respected, should she decide on not
taking the medications.

Take home messages:

1. Patient education is of primary importance in a successful outcome in IBD women
during pregnancy.

2. IBD patients in remission have the same chance in getting pregnant as non IBD

patients.

Pregnant IBD patients outcomes are better if patients are maintained in remission.

Ileoanal pouch patients have a lower rate of conception.

Biologics drugs appear to be safe during pregnancy and in lactation.

Biologic drugs, if possible, should be withheld at 32 weeks gestation

Breast feeding should be encouraged in women receiving most of IBD drugs.

N Uk
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