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Stopping a medication during pregnancy
because of potential risks to the fetus is

not an option for women who have had an
organ transplant, because they risk losing
the transplanted organ. Despite considerable
concerns in the past about the reproductive
safety of cyclosporine, by far the most com-
monly used antirejection drug for several
decades, the data have been quite reassuring. 

Several years ago, we published a meta-
analysis of 15 studies looking at pregnancy out-
comes in women after cyclosporine therapy
that suggested in utero exposure probably
does not increase the risk for ma-
jor malformations: The prevalence
rate of major malformations was
not substantially different from the
rate usually reported in studies in
the general population (Trans-
plantation 2001;71:1051-5).

The neurotoxic side effects of
cyclosporine in adult and pedi-
atric patients have raised concerns
about the potential effects on
brain development in children ex-
posed to the drug during preg-
nancy. At Motherisk, we recently
completed a prospective study
evaluating IQ, language, and development in
about 40 children of transplant recipients who
took cyclosporine during pregnancy, and con-
trols, correcting for the maternal socioeco-
nomic education level and IQ. Follow-up of
the children to ages 3 years through 8 years
found similar achievement in the children ex-
posed to cyclosporine and those in the control
group. (This study has been presented at meet-
ings and is not yet published.)

The use of cyclosporine has decreased, large-
ly because of its nephrotoxic side effects and
the availability of other, newer, highly effective
immunosuppressive drugs. However, there are
far fewer reproductive safety data available on
these newer drugs, which need to be studied
further; for one, mycophenolate mofetil (Cell-
cept), the available data are worrisome. To
date, the data do not suggest tacrolimus (Pro-
graf ) is associated with an increased rate of ma-
jor malformations, but there are still no data
available on the drug’s effect on the neurobe-
havioral development of children exposed in
utero. Because cyclosporine, tacrolimus, and
sirolimus are associated with some serious ad-
verse effects, particularly chronic kidney dam-
age, new immunosuppressive drugs are being
used—particularly mycophenolate mofetil—
which have similar effects on preventing rejec-
tion, with far fewer nephrotoxic effects.

But evidence that mycophenolate mofetil
(MMF) is associated with an increased rate of
major malformations has recently begun to
emerge. The drug’s label states that treatment
should not be started until the patient has a
negative pregnancy test, and women of child-
bearing potential should use two forms of
contraception.

Over the past several years, reports of mal-
formations in babies exposed to MMF during
the first trimester include microtia, cleft lip
and palate, hypoplastic fingers and toenails, di-
aphragmatic hernia, congenital heart defects,
and micrognathia. Although these reports
come from small case series and case reports
and do not prove causation, they have raised

serious concerns about the drug’s reproduc-
tive safety because of the clustering of simi-
lar defects, instead of the distribution of mal-
formations seen in the general population.
However, cases need to be collected prospec-
tively to determine a better estimate of risk.

In a National Transplantation Pregnancy
Registry (NTPR) study of outcomes of preg-
nancies exposed to MMF or sirolimus, there
were 26 pregnancies, including 11 that ended
in spontaneous abortions, among 18 kidney re-
cipients treated with MMF. Of the 15 live
births, 4 (26.7%) had a structural malformation,

including hypoplastic nails and
shortened fifth fingers, micro-
tia with and without cleft lip
and palate, and a death in a
neonate with microtia and oth-
er malformations.

Among the seven transplant
recipients who received
sirolimus (Rapamune) while
pregnant, there were three
spontaneous abortions. Of the
four live births, three had no
malformations and one baby
whose mother had been treat-
ed with MMF during pregnan-

cy but had changed to sirolimus late in preg-
nancy had microtia and a cleft lip and palate
(Transplantation 2006;82:1698-702).

In response to a question from a doctor
about a patient who became pregnant 2 years
after a kidney transplant, while taking MMF,
we recently published a precautionary note
about this drug in women. In it we advised
that, because of the malformation reports, a
woman who has had a transplant and is on
MMF and is considering a pregnancy should
consider the option of switching to cy-
closporine for a short period of time (Cana-
dian Family Physician 2008;54:1112-3).

It is important to note that many women
who are transplant recipients are also taking
corticosteroids, which are known to increase
the risk for oral clefts by about threefold. 

Many women are also on azathioprine
(Imuran), which has been studied by several
groups. Among those studies was a prospec-
tive, controlled multicenter trial that com-
pared pregnancy outcomes of 189 women in
Europe, Asia, and North America (including
patients from Motherisk) who took azathio-
prine during pregnancy with a group of 230
women who took nonteratogenic drugs dur-
ing pregnancy. The study found no evidence
of an increased rate of malformations, with a
similar rate of major malformations in each
group (3.5% among those on azathioprine and
3% among the controls, although azathio-
prine was associated with lower birth weight,
gestational age, and prematurity (Birth Defects
Res. A Clin. Mol. Teratol. 2007;696:701).
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Topiramate is associated with a
significantly increased risk of
major congenital malforma-

tions, whether given as monotherapy
or as part of a polytherapy antiepilep-
tic regimen, Dr. Stephen Hunt and his
colleagues have reported.

Although the associations were
strong—an 11-fold increase in the
risk of oral clefts and a 14-fold in-
crease in the risk of hypospadias,
compared with background rates in
the United Kingdom—the confi-
dence intervals surrounding them
were wide, noted Dr. Hunt of the
Royal Group of Hospitals, Belfast,
Northern Ireland. Therefore, the
data “should be interpreted with
caution,” he and his colleagues
wrote (Neurology 2008;71:272-6).

The U.K. registry is one of three
national registries that track preg-
nancy outcomes in women taking
antiepileptic drugs. Neither of the
others—a North American and an
Australian registry—has reported an
association between topiramate and
birth defects, said Dr. Kimford
Meador, the Melvin Greer Professor
of Neurology at the University of
Florida, Gainesville. 

“The U.K. data are the first data on
topiramate risks during pregnancy,”
Dr. Meador said in an interview.
“The data suggest an association of
increased malformations with topi-
ramate exposure during pregnancy.
However, the sample is small and the
confidence intervals are large, so no
definitive conclusion can be drawn.”

Because the results are prelimi-
nary, clinicians and their patients
should be cautious when they con-
sider medication changes, said Dr.
Martha Morrell , director of the Co-
lumbia Comprehensive Epilepsy
Center, New York. 

“The first objective of treatment
is to control seizures,” she said in an
interview. “Seizures during preg-
nancy place the mother at risk for in-
jury and may also pose risk for the
fetus. These results will be com-
pared to data coming from other
pregnancy registries as they become
available. In the meantime, women
taking topiramate should not make
any adjustment in medications with-
out consulting a physician.”

The analysis was drawn from the
U.K. Epilepsy and Pregnancy Regis-
ter, a prospective observational reg-
istry and follow-up study that tracks
pregnancy outcomes among women
in the United Kingdom who are tak-
ing antiepileptic medications. The
present study included outcomes for
203 pregnancies with exposure to
topiramate during the first trimester.
Most of the women (133) were tak-
ing the drug as part of a polythera-
py regimen (mean topiramate dose,

299 mg/day); the rest were on topi-
ramate monotherapy (mean dose
245 mg/day). Of all these pregnan-
cies, 178 (88%) resulted in a live birth;
there were a total of 31 congenital
anomalies among these infants (16
major and 15 minor). 

Among women on monotherapy,
there were eight infants born with
anomalies, three of which were con-
sidered major. Two infants had a
cleft lip/palate, and one had hy-
pospadias. The average daily dose of
topiramate for the mothers of these
infants was 400 mg/day, compared
with the average 238-mg dose among
women on monotherapy who had
normal pregnancy outcomes.
Dosage had no significant effect on
gestational age or birth weight.

The five minor anomalies in the
monotherapy group were sacral
dimple, “clicky” hips, plagiocephaly,
webbed toes, and immature hip
joints.

In the polytherapy group, there
were 23 malformations, 13 of which
were considered major. The major
anomalies included pyloric stenosis,
anal atresia, hypospadias, cleft palate,
talipes, and dislocated hips. The av-
erage daily dosage for mothers of in-
fants with a major anomaly was 342
mg, which was not significantly
higher than the average dose of 294
mg/day for mothers on polytherapy
who had normal infants. As in the
monotherapy group, there were no
significant dosage associations with
gestational age or birth weight.

The combination of valproate
with topiramate as duotherapy was
associated with the highest rate of
major congenital malformations
(36%; 12 cases), followed by a regi-
men of three or more antiepileptic
drugs (24%; 23 cases). Conversely,
only 8% of polytherapy regimens
that did not include valproate re-
sulted in a major anomaly.

“It is not clear if this is a conse-
quence of an interaction between
the drugs, a reflection of unidenti-
fied patient characteristics, or due to
valproate, which has increasingly
been shown to be associated with a
high risk of major congenital mal-
formations,” Dr. Hunt and his col-
leagues wrote. 

The results are particularly com-
pelling in light of the rapid expan-
sion of indications for topiramate,
which in 2004 was approved for pro-
phylaxis of migraine—a condition
that is much more common than
epilepsy among women of child-
bearing years, the authors noted.

Janssen-Cilag, U.K. manufacturer
of topiramate (Topamax), and oth-
er pharmaceutical firms provided
unrestricted educational grants to
help support the study. Several of
the study authors have received hon-
oraria from Janssen-Cilag and other
pharmaceutical firms. ■
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