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ABSTRACT

There has been an increase in the number of pregnancies among renal transplant
recipients. Our experience included 61 pregnancies in 53 patients from January 1997 to
April 2007, with 6 patients having multiple pregnancies. Patients were studied for clinical,
obstetrical, and perinatal outcomes. The mean patient age was 24.5 years (range, 19–38).
They all received living donor kidneys. The mean transplantation–pregnancy interval was
2.7 years (range, 1.7–5.3 years). Immunosuppressive drugs consisted of cyclosporine
(CsA), mycophenolate mofetil (MMF), and prednisolone (pred) in 38 patients (72%); CsA,
azathioprine (AZA), plus pred were used in 15 patients (28%). Pregnancy complications were
chronic hypertension in 21 patients (40%), anemia in 28 (52.6%), and urinary tract infection
in 18 (34%). Twelve patients (22.6%) received blood transfusions. Pre-eclampsia was
diagnosed in 14 cases (26.4%) and renal dysfunction in 11 (20.7%) with pre-eclampsia assumed
to be the main cause. Three patients (5.6%) had graft losses as a result of hemorrhagic shock,
sepsis, and eclampsia. Premature rupture of membranes occurred in 6 cases (11.3%), and
preterm delivery occurred in 14 cases (26.4%). Eleven (20.7%) newborns were small for
gestational age. One club foot and one large facial hemangioma occurred in 2 infants,
respectively. One case of neonatal death was registered as a result of excessive prematurity.
One mother died due to sepsis. Cesarean section was performed in 24 patients (45.2%), the
main indications being related to hypertension and fetal distress. There were no significant
differences between MMF-treated and AZA-treated patients with respect to clinical, obstet-
rical, and perinatal outcomes. This group of patients was characterized by a wide range of
antenatal and perinatal problems that must be managed in specialized tertiary units to achieve

the best results. MMF may be as safe as AZA in pregnancy.
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ITHIN 6 months after renal transplantation ovulation
returns to normal.1 Indeed, renal function and endo-

rine status rapidly improve after renal transplantation, and 1
f 50 women of childbearing age become pregnant with a
uccess rate exceeding 90% after the first trimester.2 Prenatal
anagement must address potential fetal complications (pre-

erm delivery, intrauterine growth retardation, and low birth
eight) as well as maternal complications (hypertension, pre-
clampsia, gestational diabetes, acute rejection, and graft
oss).3 Various studies in renal allograft recipients have been
ublished with successful outcomes of pregnancy.3–5 We
ereby have reported the outcomes of pregnancy in our
ransplant population.

ATIENTS AND METHODS

rom January 1991 to April 2007, we performed 845 renal trans-

lantations in female patients. Excluding unmarried, divorced a
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ubjects, and those who had not completed or had died during the
rst year posttransplantation, 61 pregnancies were recorded in 53
atients with 6 patients having multiple pregnancies. Parameters

ncluded mean age, transplantation–pregnancy interval, immuno-
uppressive drugs, pregnancy complications, urinary tract infec-
ions, blood transfusions, pre-eclampsia, renal dysfunction, graft
oss, fetal outcome, and complications needing Cesarean section.
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ESULTS

his study of 61 pregnancies among 53 patients between
anuary 1997 and April 2007 included 6 patients with
ultiple pregnancies. Mean patient age was 24.5 years

range, 19–38 years) with all having received a living donor
idney. Median duration of conception after transplanta-
ion was 31 months (range, 8–86 months). The mean
ransplantation–pregnancy interval was 2.7 years (range,
.7–5.3 years). Immunosuppressive drugs consisted of cy-
losporine (CsA), mycophenolate mofetil (MMF), and
rednisolone (pred) in 38 patients (72%); CsA, azathio-
rime (AZA), plus pred were used in 15 patients (28%).
regnancy complications were chronic hypertension in 21
atients (40%). It had progressed in 7 and was new-onset
ypertension in 6. Antihypertensives were changed from
alcium channel blockers and angiotensin converting en-
yme inhibitors to methyldopa. Anemia was noted in 28
atients (52.6%); urinary tract infections were noted in 18
atients (34%). Twelve patients (22.6%) received blood
ransfusions; albuminuria of trace to 3� was noticed in 16
f 61 pregnancies. Pre-eclampsia was diagnosed in 14 cases
26.4%) and renal dysfunction in 11 (20.7%) with pre-
clampsia assumed to be the main cause. Three patients
5.6%) had graft loss as a result of hemorrhagic shock,
epsis, and eclampsia. Premature rupture of membranes
ccurred in 6 cases (11.3%), and preterm delivery occurred

n 14 cases (26.4%). The mean Apgar score of the live
abies was 7.9 �/� 0.7. Forty-four (61.1%) babies were
dmitted to the neonatal intensive care unit and early
eonatal death occurred in 4 (5.5%). Eleven (20.7%)
ewborns were small for gestational age. One club foot and
ne large facial hemangioma occurred in 2 infants, respec-
ively. One case of neonatal death was the result of exces-
ive prematurity. One mother died due to sepsis. Cesarean
ection was performed in 24 patients (45.2%), the main
ndications being hypertension syndromes and fetal distress.
here were no significant differences between MMF-

reated and AZA-treated patients with respect to clinical,
bstetrical, perinatal outcomes. At an average follow-up of
2 months (range, 1–10 years) after childbirth, these women
aintained their serum creatinine values between 0.8 and

.8 mg/dL.

ISCUSSION

regnancy, as reported earlier, does not affect long-term graft

urvival,2–5 but graft dysfunction and high baseline serum

N
o

reatinine at time of conception as well as be associated with
oor pregnancy outcomes both. Women who display serum
reatinine values of at least 1.75 mg/dL reportedly show
urther deterioration of graft function in relation to preg-
ancy.6,8 This study described satisfactory graft function
hen females who conceived were followed for as long as 10
ears after transplantation. Antenatal and perinatal prob-
ems were more frequent in our patients as shown by
thers5: prematurity, intrauterine growth retardation
IUGR), and low birth weight.

There were no significant differences between MMF-
reated and AZA-treated patients with respect to clinical,
bstetrical, and perinatal outcomes.
In conclusion, conception after transplantation is safe

hen proper guidelines are followed. Newborns are univer-
ally at greater risk of low birth weight. There is concern
ased on animal reproductive studies that the risks of birth
efects and/or spontaneous miscarriages are increased
mong women exposed to MMF during pregnancy. Of the
pregnancies reported to the registry to date, there have

een no birth defects among 5 liveborn of female recipients
xposed to MMF. Data remain limited.7 Based on our data
MF may be as safe as AZA in pregnancy, but further

tudies and probably a meta-analysis are necessary. This
roup of patients was characterized by a wide range of
ntenatal and perinatal problems and must be managed in
pecialized tertiary units to achieve the best results.
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