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Abstract The safety of drug therapy for inflammatory bowel disease during pregnancy
is an important clinical concern. Current available information is largely derived
from animal studies and clinical experience among patients with inflammatory
bowel disease and autoimmune disorders and organ transplant recipients. How-
ever, these data are confounded by various factors including difficulty projecting
the results of animal studies to humans, methodological deficiencies of some
studies, insufficient experience with certain agents, difficulty distinguishing the
fetal effects of underlying disease from drug therapy and a need to consider the
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impact of background rates of adverse fetal outcomes which apply to all preg-
nancies.

In inflammatory bowel disease, the effects of active inflammation on the fetus
are believed to be more harmful than those of drug treatment, and therapy is often
justified to induce or maintain remission during pregnancy. The choice of appro-
priate treatment is determined by the severity of the disease and the potential for
drug toxicity.

No causal relationship has been established between exposure to sulfasalazine
or other 5-aminosalicylic acid drugs and the development of congenital malfor-
mations. These drugs may be used with relative safety during pregnancy and
lactation. Considerable experience with corticosteroids have shown them to pose
very small risk to the developing fetus. Current evidence indicates that maternal
use of azathioprine is not associated with an increased risk of congenital malfor-
mations, though impaired fetal immunity, growth retardation or prematurity is
occasionally observed. Preliminary evidence derived from patients with inflam-
matory bowel disease show no significant fetal toxicity following first trimester
exposure to mercaptopurine, though its elective use in pregnancy is controversial.
Cyclosporin is not teratogenic, but may be associated with growth retardation and
prematurity. Pregnancy should be avoided in women treated with methotrexate
because of its known abortifacient effects and risk of causing typical malforma-
tions. Although treatment with metronidazole or ciprofloxacin for short durations
appear to be devoid of adverse fetal reactions, the effect of prolonged exposure
as required in Crohn’s disease remains unknown.

Inflammatory bowel disease is a chronic disor-
der that often affects young adults. Its management
during pregnancy requires an understanding of
possible drug toxicity, and a regard for the conse-
quences of uncontrolled disease activity on mother
and fetus.

Fertility in most women with ulcerative colitis
is unaffected.[1] Two controlled trials observed sub-
fertility in women with active Crohn’s disease, but
this may have been due to voluntary choice.[2,3] The
majority of pregnant women with inactive disease
can expect a normal pregnancy outcome, though
individuals with active disease, especially at con-
ception, may have a higher risk of growth retarda-
tion, spontaneous abortion or prematurity.[4,5]

Patients with active ulcerative colitis brought
into remission with drug therapy during pregnancy
have a similar outcome to those with quiescent dis-
ease at the start of pregnancy.[6] Provided that the
condition is inactive at conception, disease exacer-
bations tend to occur at similar rates to nonpreg-
nant women.[7] In contrast, both ulcerative colitis
and Crohn’s disease that is active at conception

may be more difficult to control.[8,9] Because of the
maternal and fetal advantages, it is preferable for
women with inflammatory bowel disease to coin-
cide conception with a time when the disease is
relatively quiescent.[5,10]

An important principle in the management of
inflammatory bowel disease during pregnancy is
that disease activity is believed to play a more dom-
inant role in determining fetal outcome than drug
therapy.[11] Pharmacotherapy may be required to
control disease activity before conception, and to
maintain remission or treat flare-ups during and
after pregnancy. Therapeutic options are best dis-
cussed with patients before conception, and the
choice of treatment generally depends on individ-
ual preference, disease severity and potential for
drug toxicity. Inevitably, most experience regard-
ing the risks of drug treatment for inflammatory
bowel disease in pregnancy has been derived for
older therapies, including sulfasalazine and corti-
costeroids. Less information is available regarding
the use of newer agents such as 5-aminosalicylic
acid preparations, immunosuppressives and anti-
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bacterials. The safety of these agents are best as-
sessed from the results of animal studies, anecdotal
reports and clinical experience in other disorders
where they are more commonly used in pregnancy.
The conclusions drawn for the inflammatory
bowel disease patient from these methods must
take into consideration the difficulties extrapolat-
ing animal data to humans, distinguishing the ef-
fects of drug therapy from the underlying condition
for which it is required, the impact of concurrent
medications, and the background rates of sponta-
neous abortions, prematurity or birth defects that
apply in the general community.[12]

1. Corticosteroids

Glucocorticoids are effective in inducing remis-
sion of disease activity in patients with ulcerative
colitis and Crohn’s disease.[13-17] Doses of pre-
dnisolone≥40mg result in an overall remission in
67% of patients.[15] In patients with Crohn’s dis-
ease, prednisolone 60 mg/day, tapering over 6
weeks, resulted in a 83% remission rate.[16] In a
regional unselected group of newly patients with
diagnosed Crohn’s disease, the first corticosteroid
treatment course achieved complete remission
within 30 days in 48%, partial remission in 32%
and no response in 20% of patients.[17] The choice
of preparation used (oral, parenteral, topical or
controlled release) depends on disease location and
severity.

In the mother, glucocorticoids may theoretically
aggravate recognised complications of pregnancy
including glucose intolerance, hypertension, so-
dium retention and peripheral oedema.[18] It is ap-
propriate to monitor patients receiving long term
corticosteroid therapy for the development of these
potential effects. Dose-dependent psychological
disturbances may also occur. Abrupt cessation of
prolonged, high dose corticosteroid therapy may
induce maternal adrenal insufficiency, and supple-
mental therapy may be required during labour.

1.1 Animal Data

In animals, high dose prednisolone (up to 125
mg/kg) may be teratogenic.[19] The frequency of

cleft palate is increased in the offspring of mice and
rabbits exposed to prednisolone in a dose-dependent
manner.[20,21] Other effects of high dose cortico-
steroids in animals include impaired fetal growth,
abortion, low litter size, fetal islet cell degenera-
tion and behavioural change.[22,23] An increased
rate of skeletal anomalies, reduced litters and de-
creased fetal bodyweight occurred in rabbits re-
ceiving subcutaneous budesonide.[24]

1.2 Human Data

Different glucocorticoids undergo varying de-
grees of inactivation in the placenta. Following
prednisolone usage, corticosteroid concentrations
in the fetus approximate 10% that of the maternal
circulation.[25] In contrast, dexamethasone and beta-
methasone cross the placenta more freely[26] and
may theoretically result in adrenal suppression in
the newborn. Although isolated cases of neonatal
adrenal insufficiency and thymic hypoplasia have
been reported, the general experience suggests that
the concentrations of active corticosteroid in the
newborn are unlikely to cause adrenal suppression
when therapeutic doses of prednisolone are
used.[10,27]

Corticosteroids do not appear to be teratogenic
in humans. It is true that anecdotal cases of malfor-
mations have been reported in children of women
treated with corticosteroids during pregnancy, and
an early, uncontrolled study observed an increased
frequency of cleft palate.[28] However, controlled
data in patients with inflammatory bowel disease
and other conditions do not show an increased risk
of overall malformations in babies of women re-
ceiving corticosteroids during pregnancy.[10,29,30]

In 468 exposed women, 2 cases of cleft palate were
observed compared with 0.2 expected, but the au-
thors found it impossible to tell if this increase was
real.[30]

An increased incidence of growth retardation,
stillbirths, placental insufficiency, fetal distress,
and reduced neonatal birthweight may occur in
women treated with prednisolone during preg-
nancy, though this could possibly be related to con-
current medical therapy or the effects of the under-
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lying disease.[31-33] In contrast, several large series
examining the outcome of corticosteroid exposure
in pregnancy for asthma, inflammatory bowel dis-
ease, systemic lupus erythematosus and rheuma-
toid arthritis is reassuring.[11,30,34-36]In inflamma-
tory bowel disease, fetal morbidity or mortality
was not increased in a large series of women treated
with corticosteroids alone or in combination with
sulfasalazine. A small increase in fetal complica-
tions which was observed in women with Crohn’s
disease was attributed to the effects of the underly-
ing disease.[10] There are no published data on the
use of controlled-release budesonide preparations
during pregnancy.

Corticosteroids enter breast milk in amounts be-
tween 5 and 25% of maternal drug concentra-
tion.[37,38] These concentrations are not thought to
represent any clinically significant risk to breast-
fed infants, and women requiring prednisolone
should not be discouraged from breast feeding.[39]

2. Aminosalicylates

2.1 Sulfasalazine

Sulfasalazine consists of 5-aminosalicylic acid
(5-ASA) conjugated to sulfapyridine. In the co-
lonic lumen, the azo bond joining these 2 mole-
cules is disrupted by bacteria releasing 5-ASA, the
active moiety, and sulfapyridine, an inert carrier
molecule which is responsible for many of the
drug’s adverse effects. Sulfasalazine is useful in the
induction and maintenance of remission in patients
with mild to moderately active ulcerative coli-
tis.[40]

Up to one-third of patients taking sulfasalazine
develop adverse effects, most of which are dose-
dependent and occur in slow acetylators of the
drug. Among these, the commonest are nausea, epi-
gastric pain, vomiting, headache and hepatitis.
Other reactions such as fever, rash, arthralgia and
lymphadenopathy are due to drug hypersensitivity.
Haematological disorders are rare but potentially
serious, and include haemolytic anaemia, folate
malabsorption, agranulocytosis and aplastic anae-
mia.[41] Reversible oligospermia and poor sperm

motility may cause male infertility during ther-
apy.[42]

2.2 Animal Data

There is no evidence of teratogenicity from sul-
fasalazine in animals.

2.3 Human Data

A small number of children of mothers taking
sulfasalazine for inflammatory bowel disease have
been born with cleft lip, cleft palate, hydrocepha-
lus,[43] congenital heart defects[44,45] and reversible
congenital neutropenia.[46] A questionnaire mailed
to patients with inflammatory bowel disease in
Leicestershire, England, showed an increased fre-
quency of congenital malformations among the
children of men and women using sulfasalazine at
the time of pregnancy. Details of concurrent med-
ical therapy, disease severity and the nature of the
anomalies were not described.[47] These reports
contrast with other substantial experience over sev-
eral decades which have shown the drug can be
used with relative safety during pregnancy. Retro-
spective and case-controlled reviews have shown
no increase in rates of spontaneous abortion, pre-
mature delivery, or congenital malformations for
women with either ulcerative colitis or Crohn’s dis-
ease taking sulfasalazine.[9,11,48,49]The rate of con-
genital defects in infants of 531 mothers treated
with sulfasalazine for inflammatory bowel disease
was lower than the general population.[10] In this
study, fetal morbidity and mortality in 287 preg-
nant women treated with sulfasalazine or pre-
dnisolone were no different than that observed in
244 pregnant women with inflammatory bowel dis-
ease who were untreated.[10]

Both sulfasalazine and sulfapyridine cross the
placental barrier,[50,51] and cord blood concentra-
tions of sulfasalazine and sulfapyridine are equal
or slightly lower than in the mother.[52,53]Although
sulfonamides may cause kernicterus, it has not
been reported with sulfasalazine. Neither sul-
fasalazine nor sulfapyridine have been shown to
significantly displace bilirubin from albumin.[52]
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Folic acid deficiency may be associated with
neural tube defects.[54] Since sulfasalazine compet-
itively inhibits both the metabolism and transport
of folic acid, supplementation with folic acid 1mg
twice daily is advised in women receiving sul-
fasalazine prior to and during pregnancy.[8,55]

Concentrations of sulfasalazine and sulfapyri-
dine in breast milk are low, and unlikely to result
in kernicterus.[56] In general, sulfasalazine does not
cause any problems to the nursing infant,[48,51] but
in view of a single case report of bloody diarrhoea
occurring in an breast-fed infant whose mother re-
quired sulfasalazine,[57] caution regarding its use
in nursing mothers has been advised.[58]

2.4 5-Aminosalicylic Acid Preparations

Various formulations of 5-ASA have been de-
veloped as alternatives to sulfasalazine to deliver
salicylates to the distal small bowel and colon
without the need for the sulfapyridine moiety.
These include 5-ASA dimers (olsalazine, balsalaz-
ide), pH-dependent preparations of mesalazine and
mesalazine microspheres. These drugs may be
used to treat acute episodes and to maintain remis-
sion in bothulcerativecolitisandCrohn’sdisease.[59-62]

Acute management of mild-to-moderate ulcerative
colitis requires dosages higher than 2 g/day, and for
maintenance treatment, 1.5 to 2 g/day can be
used.[59] In acute Crohn’s ileitis, 4 g/day of mesala-
zine capsules was superior to lower doses,[61]

though the optimal dose for maintenance therapy
or for preventing postoperative recurrence remains
unclear. 5-ASA drugs are well tolerated, with oc-
casional reports of hypersensitivity reactions,
myocarditis, pancreatitis or renal toxicity associ-
ated with the pH-dependent agents.[63] Olsalazine
may cause diarrhoea in a dose-dependent man-
ner.[64]

2.5 Animal Data

There is no convincing evidence that mesalaz-
ine or olsalazine are teratogenic.[65] Rats exposed
to 5-ASA in utero develop dose-dependent renal
glomerular and tubular damage.[66] In rats and rab-
bits, the ‘no observed adverse effect’ level oc-

curred at dose regimens far higher than used in
humans.[67] Exposure to high doses of olsalazine
have been associated with decreased fetal weight,
retarded ossification, and immaturity of fetal vis-
ceral organs.[68]

2.6 Human Data

5-ASA crosses the placental barrier, but fetal
concentrations are lower than in maternal
plasma.[69] Renal insufficiency was reported in a
newborn child exposed to high dosage 5-ASA(oral
mesalazine 4 g/day) during the second trimes-
ter.[70] Provided 5-ASA is used at the recom-
mended doses, however, other clinical series have
now demonstrated the overall safety of oral or top-
ical 5-ASA during pregnancy.[65,71-73]

Negligible amounts of 5-ASA are excreted into
breast milk.[74] However, acute diarrhoea has been
reported in breast-fed babies whose mothers re-
quired 5-ASA therapy, suggesting a possible aller-
gic reaction.[75,76] The drug should be used with
caution in nursing mothers.[58]

Para-aminosalicylic acid (4-ASA) is also used
in the treatment of ulcerative colitis and Crohn’s
disease.[77,78] There are no published reports of ad-
verse events during pregnancy.

3. Immunosuppressives

3.1 Azathioprine and Mercaptopurine

Azathioprine and its metabolite mercaptopurine
are purine antimetabolites that are effective in the
treatment of chronic active ulcerative colitis and
Crohn’s disease, and exert corticosteroid sparing
effects.[79,80] Complications associated with aza-
thioprine and mercaptopurine include pancreatitis,
myelotoxicity, hypersensitivity reactions, hepato-
toxicity and opportunistic infections.[79] Although
information regarding the use of these drugs in
pregnant women with inflammatory bowel disease
is limited, experience with azathioprine in trans-
plant recipients and various connective tissue dis-
orders provides valuable information about its ef-
fects on the developing fetus.
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3.2 Animal Data

Azathioprine is mutagenic in several bacterial
test systems, but not in humans.[81] In animal stud-
ies, azathioprine or mercaptopurine may be associ-
ated with embryonic resorption, growth retarda-
tion, cleft palate, hydrocephalus, skeletal defects,
and ocular anomalies.[81-85] Impaired ovarian func-
tion has been observed in surviving female off-
spring of mice given low dose mercaptopurine dur-
ing pregnancy.[86]

3.3 Human Data

Azathioprine and mercaptopurine readily cross
the placenta and predominantly circulate in the fe-
tus as the inactive metabolite thiouric acid.[18,87]

The fetus is theoretically protected from the ad-
verse effects of azathioprine in early pregnancy as
its liver lacks the enzyme, inosinate pyrophos-
phorylase, that converts azathioprine to its active
metabolites.[88]

Fertility does not seem to be affected in humans
treated with azathioprine, though the effect of mer-
captopurine is not known.[88] Many successful
pregnancies have been reported in transplant and
nontransplant patients requiring azathioprine.[89-93]

Sporadic congenital anomalies have been ob-
served, but not in any characteristic pattern.[88] The
frequency of malformations in early series of renal
transplant recipients requiring azathioprine during
pregnancy was up to 9%,[94] but the effects of high
therapeutic doses, small sample size, other medical
treatment, hypertension and renal dysfunction may
have contributed. In contrast, several other trans-
plant and nontransplant series[95-100] have shown
the frequency of malformations following expo-
sure to azathioprine in pregnancy to be similar to
the reported rate of 3.9% in the general popula-
tion.[101]

Fetal growth retardation and prematurity may
occur at a slightly higher rate among renal trans-
plant recipients treated with azathioprine during
pregnancy than those who are untreated.[102,103] It
is unclear if these complications are drug-related
or due to the effects of the underlying disease. In

systemic lupus erythematosus, adverse fetal effects
were no more common in women treated with aza-
thioprine than those who were not.[93]

Although only isolated cases of neonatal myelo-
toxicity and immunosuppression are reported,[104]

they are potentially serious. Lethal pancytopaenia
and severe combined immune deficiency, nonfatal
lymphopenia, hypogammaglobulinaemia, thymic
hypoplasia, neonatal infections and reversible neo-
natal immunosuppression have all been de-
scribed.[8,105-107] It has been advised to limit the
dosage in pregnancy to 2 mg/kg/day or less to avoid
these possible adverse reactions.[108] This dose,
however, may be insufficient to achieve a therapeu-
tic effect. Alternatively, the dose of azathioprine
may be modified in the third trimester depending
on the mother’s white blood cell count. In a study
of 10 pregnant renal transplant recipients, no cases
of neonatal leucopenia or thrombocytopenia were
observed when the dose of azathioprine was halved
at 32 weeks gestation if the maternal leucocyte
count was lower than 8.6× 109/L.[107]

An unusual but potentially serious complication
of antenatal azathioprine exposure concerns the
risk of chromosomal anomalies. Awoman who was
treated with azathioprine during pregnancy for sys-
temic lupus erythematosus delivered a baby with 2
separatede novo constitutional chromosomal
anomalies.[109] Transient chromosomal aberrations
have been detected in the lymphocytes of infants
born to renal transplant mothers, although these dis-
turbances disappeared within 5 to 32 months.[110]

There is a theoretical risk that abnormalities in
other tissues not studied, such as germ cells, could
increase the likelihood that these disturbances be
passed on to future generations. No studies have
specifically assessed the risk of neoplasia in ex-
posed infants. Current experience does not indicate
this to be a problem in clinical practice, though
little long term data are available.[90]

In inflammatory bowel disease, a retrospective
review of 16 pregnancies in 14 women taking aza-
thioprine (2 mg/kg), observed no congenital abnor-
malities or subsequent health problems in the chil-
dren for up to 16 years.[89]
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Published data concerning the safety of mercap-
topurine in human pregnancy are limited to the
experience from one centre treating patients with
inflammatory bowel disease. The use of mercapto-
purine prior to conception and during pregnancy
was not associated with increased prematurity,
spontaneous abortion, congenital abnormalities,
neonatal and childhood infections, or neopla-
sia.[111] Updated data from this series noted a pre-
maturity rate of 3% and congenital malformation
rate of 5% in women who conceived while they
were receiving mercaptopurine.[112] Although
these preliminary data are reassuring for patients
who inadvertently conceive while taking mercap-
topurine, the elective use of this drug during preg-
nancy remains controversial.

Outcomes of pregnancy when fathers are
treated with mercaptopurine are even less under-
stood. A single neoplasm was observed in a 4-year-
old boy whose father had been receiving mercap-
topurine at the time of conception.[112] Among the
offspring of 12 men receiving mercaptopurine
within 3 months of fertilisation, the frequency of
perinatal complications was increased.[113] In a
study of babies born to male transplant recipients
treated with azathioprine at the time of conception,
58 of 60 were normal.[94]

Azathioprine and mercaptopurine are trans-
ferred to breast milk in small quantities.[114] Be-
cause of the potential for immunosuppression and
myelotoxicity, its use is not recommended in nurs-
ing mothers.

4. Cyclosporin

Cyclosporin is a lipid-soluble metabolite of soil
fungi that inhibits interleukin-2 production by T
helper cells. Intravenous cyclosporin is effective in
patients with severe, corticosteroid-refractory ul-
cerative colitis,[115] but in practice is rarely re-
quired during pregnancy for this purpose.

Maternal complications of cyclosporin include
hypertension, nephrotoxicity, severe opportunistic
infections, neurotoxicity and hepatotoxicity.[116]

4.1 Animal Data

Cyclosporin is neither teratogenic, mutagenic
or myelotoxic in animals.[94,117] Embryotoxicity
and growth retardation have occurred with high
doses of cyclosporin.[118,119]Reduced fertility was
observed in male rats and ovarian toxicity occurred
in female rabbits following exposure to cyclo-
sporinin utero.[120,121]

4.2 Human Data

Cyclosporin crosses the placenta, and umbilical
cord drug concentrations are approximately 50%
of that in the maternal circulation.[108] The drug is
rapidly eliminated within the fetus.[103]

Fertility is not adversely affected by cyclo-
sporin therapy. Although sporadic congenital
anomalies have been reported in infants exposed to
cyclosporin antenatally,[88] the drug is not thought
to be teratogenic in humans. A 3% rate of congen-
ital malformations was no different from that ex-
pected in the general population according to 2
large series of transplant recipients receiving
cyclosporin during pregnancy.[122,123]

In contrast, fetal growth retardation and prema-
turity occur in approximately 50% of cases, though
the mechanism by which this occurs is un-
known.[122-124]Some neonates exhibit minor labo-
ratory abnormalities including thrombocytopenia,
leucopenia, and hypoglycaemia.[125] Of 26 infants
born to mothers treated with cyclosporin during
pregnancy for renal transplantation, no evidence of
abnormal renal function was seen for up to 39
months of follow-up.[126] The need for carefully
collected long term follow-up of individuals ex-
posed to cyclosporin antenatally has been high-
lighted by a recent case in which a hepatoblastoma
developed in a 2-year-old child born to a liver
transplant recipient who was receiving cyclosporin
and prednisolone.[127]

When urgent colectomy is required for fulmi-
nant colitis in pregnancy, the mortality rate is high
for mother and fetus.[128] In such exceptional cir-
cumstances, short term cyclosporin may be justi-
fied to avoid emergency surgery. A single report
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described the successful outcome following 10
days intravenous cyclosporin succeeded by oral
therapy in a 29-week pregnant woman with severe,
corticosteroid refractory colitis.[129]

Cyclosporin is excreted into breast milk at con-
centrations similar to blood.[130] Although no unto-
ward effect occurred within 2 years in an infant
who was breast fed for 14 months by a woman
treated with cyclosporin,[131] the drug is not ad-
vised in nursing mothers because of potential neph-
rotoxicity and immunosuppression.[58]

4.3 Methotrexate

Methotrexate is a folic acid antagonist that in-
hibits the synthesis of purines. It may be useful in
patients with severe refractory Crohn’s disease.[132]

Adverse reactions of methotrexate include hyper-
sensitive pneumonitis, hepatic fibrosis, myelo-
toxicity, nausea, increased hepatic enzyme activity,
skin rash and reversible oligospermia.[85,116]

Elective use of methotrexate is contraindicated
in pregnancy because of the embyrotoxic and
teratogenic effects it exerts in animals and hu-
mans.[18,88] Indeed, its abortifacient properties
have been used therapeutically.[133] There is no re-
ported experience of methotrexate in pregnant
women with inflammatory bowel disease.

Administration of methotrexate during the first
trimester may be associated with the development
of characteristic malformations including abnor-
mal head shape, large fontanelles, craniosynosto-
sis, ocular hypertelerism and skeletal deform-
ities.[134,135] The critical period of exposure is
between 6 and 8 weeks of gestation when parietal
bone genesis occurs.[136] Although it is possible
that low dose methotrexate therapy is less likely to
be associated with harmful fetal effects,[95,136] in 1
study there was 3 spontaneous abortions among 8
patients with rheumatoid arthritis taking <10
mg/wk in the first trimester,[137] and in another re-
port multiple congenital anomalies developed in a
baby whose mother received 10 to 12.5 mg/wk dur-
ing early pregnancy.[138]

Methotrexate may also be associated with fetal
growth retardation,[139] severe neonatal bone mar-

row suppression,[140] and possible chromosomal
aberrations.[141] Methotrexate is excreted into
breast milk and is contraindicated during breast
feeding.[58,142] Studies suggest methotrexate is not
teratogenic >1 year after it has been discon-
tinued.[95] As such, women should stop taking
methotrexate for at least 12 months prior to at-
tempting pregnancy.

5. Antibacterials

5.1 Metronidazole

Metronidazole, a synthetic nitroimidazole, is
commonly used for the treatment of perianal
Crohn’s disease, and may be beneficial in the pre-
vention of pre-anastomotic recurrence following
ileal resection for Crohn’s disease.[143,144]The drug
may cause adverse reactions in mothers including
nausea, anorexia, metallic taste, glossitis and pe-
ripheral neuropathy.

5.2 Animal Data

The reduced form of metronidazole is muta-
genic in bacteria, but mammals are not thought to
be at risk because they are unable to reduce metro-
nidazole. In high doses, the drug is carcinogenic in
rodents, but not in other animals. It has not been
shown to be teratogenic in animal studies.[145]

5.3 Human Data

Metronidazole crosses the placenta, and cord
blood concentrations approximate those in mater-
nal serum.[146] Although there are no clear adverse
fetal effects, it is currently recommended for use in
the second and third trimesters only.[145] Sporadic
midline facial defects have been observed in in-
fants exposed to metronidazole during the first tri-
mester,[147] but 2 large meta-analyses concluded
that short courses (7 to 10 days) of metronidazole
during the first trimester were not associated with
an increased risk of malformations.[147,148]Further-
more, this therapy is not associated with an in-
creased frequency of still births, growth retarda-
tion, or prematurity.[149] There are no published
data available on the safety of prolonged metroni-
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dazole therapy, as is usually required in inflamma-
tory bowel disease, during early pregnancy.

Metronidazole passes into breast milk, reaching
maximal concentration 2 to 4 hours after adminis-
tration.[150] One breast-fed infant developed diar-
rhoea and secondary lactose intolerance.[151] Due
to in vitro mutagenicity, the American Academy of
Paediatrics considers the effects of metronidazole
on nursing infants to be unknown and maybe of
concern.[58]

5.4 Ciprofloxacin

Ciprofloxacin is a quinolone antibacterial that
acts by inhibiting bacterial DNA gyrase and hence
DNA metabolism. It may be used as an alternative
to metronidazole in patients with Crohn’s disease.
Quinolones readily cross the placenta and concen-
trate in the amniotic fluid.[152] These drugs have a
high affinity for bone tissue, and juvenile animals
may develop arthropathy following exposure in
pregnancy.[153] Studies on cynomolgus monkeys
did not reveal evidence of teratogenicity or
embryotoxicity.[154] In humans, a prospective, ob-
servational study of 38 women receiving cipro-
floxacin or norfloxacin during the first trimester
for urinary tract infections demonstrated no in-
creased risk of malformations or musculoskeletal
problems.[152] There are no data concerning the use
during pregnancy of ciprofloxacin as primary
treatment for inflammatory bowel disease.

Quinolones are found in high concentrations in
breast milk.[155] Due to the potential risks of ar-
thropathy, ciprofloxacin is not recommended dur-
ing pregnancy and lactation.

6. Emerging Therapies

There are no data available regarding the use in
pregnancy of newer treatments for inflammatory
bowel disease such as tissue necrosis factor-α,
mycophenolate mofetil, interleukin-10, short
chain fatty acids and tacrolimus. Because the effect
of these drugs on the fetus is currently unknown,
pregnancy is contraindicated in patients taking
these medications.

7. Conclusions

Most women with inflammatory bowel disease
can expect an uneventful pregnancy, especially
when the condition is controlled at the time of con-
ception. Although there is an understandable reluc-
tance to use any drugs during pregnancy, treatment
may be required to minimise the adverse fetal ef-
fects of uncontrolled disease activity, such as
growth retardation, prematurity, and spontaneous
abortion. For this reason, the impact of pregnancy
on inflammatory bowel disease and the potential
fetal toxicity of medication should be discussed
prior to conception. The choice of therapy can then
be tailored according to the individual’s circum-
stances. Women who are unwilling to risk possible
fetal drug toxicity should avoid pregnancy during
therapy.

Clinical studies support the safety of sulfasalaz-
ine and moderate doses of 5-ASA formulations in
pregnancy. The large experience with corticoster-
oids in pregnancy shows them to be free of signif-
icant fetal effects, although it is possible that a
small increase in oral cleft may be associated with
their use in the first trimester. This possibility
should be discussed in advance of treatment, and
weighed up against the therapeutic effects on ma-
ternal inflammation. Although azathioprine is sel-
dom associated with significant fetal toxicity, such
effects may be serious, and its elective use should
be restricted to patients with severe disease in
whom this drug is the best agent capable of main-
taining remission. Data from a small series suggest
that exposure to mercaptopurine is unlikely to be
associated with an increased risk of congenital
anomalies, but further information is required be-
fore its elective use can be widely recommended
during pregnancy. Termination of pregnancy is not
mandatory in women who inadvertently become
pregnant while taking either azathioprine or mer-
captopurine. In exceptional cases, cyclosporin may
be used to avoid emergency surgery in pregnant
women with inflammatory bowel disease. Because
of its embryotoxic and teratogenic effects, women
of reproductive years requiring methotrexate
should be advised to avoid pregnancy during ther-
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apy and for 12 months after its discontinuation. The
safety of prolonged treatment with metronidazole
or ciprofloxacin has not been confirmed.
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