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Abstract

Objective To report the pregnancy outcomes in Irish
female renal transplant recipients on modern maintenance
immunosuppression.

Methods The Republic of Ireland transplant database was
accessed to identify the patient cohort in question. All female
renal transplant recipients whose transplantation was in
Ireland before or during their reproductive years were
included. A questionnaire was sent to the identified women.
A chart review was performed for those women who
reported a pregnancy following renal transplantation.
Results Two hundred and ten women met the inclusion
criteria. There was a response rate of 70% (n = 148).
Eighteen women reported 29 pregnancies. The live birth rate
was 76%. The mean gestation of the live births was
36.2 weeks with a mean birth weight of 3.0 kg. There were
six cases of pre-eclampsia. Twin pregnancies and those
entering pregnancy with a creatinine greater than 135 pmol/l
had particularly complicated clinical courses. Four women
had not conceived post transplant despite actively trying for
over 1 year. Two women utilised assisted fertility methods
(in vitro fertilisation), one of whom became pregnant.
Conclusions A significant proportion of women who
attempt to conceive following renal transplantation are
successful, without the use of assisted fertility. Pregnancy
in this setting warrants meticulous multidisciplinary care.
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Introduction

End-stage kidney disease is associated with subfertility and
poor pregnancy outcomes. Endocrine and gonadal dys-
function experienced in end-stage renal disease is thought
to be rapidly reversed after successful renal transplantation,
with restoration of reproductive health in female renal
transplant recipients of child-bearing age [1].

The first successful pregnancy in a renal transplant
recipient occurred in 1958 [2]. Since then, thousands of
pregnancies in renal transplant recipients have been
reported by means of national and international registry
reports and single centre reports [3]. This has led to an
improved understanding of the risks and interactions
involved.

The transplant recipient mentioned above was not
receiving any immunosuppression as her donor was her
identical twin sister. However, the vast majority of renal
transplant recipients require maintenance immunosuppres-
sion, the regimes of which are continuously evolving. As
immunosuppressive regimen evolve; so too must our
research and understanding of this complex patient group.

Maintenance immunosuppression after kidney transplant
usually consists of a calcineurin inhibitor, an anti-metab-
olite, and steroids in low dose. In the last decade, tacroli-
mus has replaced cyclosporine as the calcineurin inhibitor
of choice, and mycophenolate mofetil has replaced aza-
thioprine as the anti-metabolite of choice in renal transplant
immunosuppression [4].

There is accumulating evidence that mycophenolate
mofetil is teratogenic and so, when pregnancy is planned, a
switch is made to azathioprine several months pre-con-
ception [5]. If an unplanned pregnancy occurs whilst taking
mycophenolate mofetil, the switch is made as soon as the
pregnancy is discovered.
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The literature regarding pregnancy outcomes for those
receiving tacrolimus is smaller than for older immuno-
suppressive regimes. We aimed to prepare a national report
documenting the pregnancy outcomes in Irish female renal
transplant recipients since the introduction of tacrolimus.

Little is known about the rate of infertility in this patient
group. Our secondary aim was to determine the uptake rate
of assisted fertility methods and use this as a gauge for
infertility rates.

Methods

Ethical approval was obtained from the Beaumont Hospital
Research and Ethics Committee based in the Republic of
Ireland Renal Transplant Centre in Beaumont Hospital.

The Republic of Ireland renal transplant database was
accessed. All female kidney and simultaneous pancreas-
kidney (SPK) transplant recipients who were transplanted
prior to 2009 in Ireland were identified. Patients were
included if they were over the age of 18 at the time of the
study and had been transplanted at the age of 45 or younger.

A postal questionnaire was sent to the identified
females. The questionnaire was divided into two sections:
one regarding fertility issues and the other regarding
pregnancy outcomes. A follow-up phone call was made to
those who did not reply within a 4-week period. A detailed
medical and obstetric chart review was performed for all
reported pregnancies.

Results

Of the 210 women who were eligible for inclusion, 148
(70%) responded to the questionnaire. Sixteen renal trans-
plant recipients reported 27 pregnancies, two of which were
twin pregnancies. One further pregnancy was ongoing at the
time of analysis and so was not included in the analysis. Two
SPK recipients reported one singleton pregnancy each. The
baseline maternal demographics are outlined in Table 1.

All women were receiving tacrolimus, an anti-metabo-
lite and prednisolone as standard immunosuppression. In
the cases of planned pregnancies, mycophenolate mofetil
had been switched to azathioprine 3—6 months pre-preg-
nancy. If unplanned, the switch was made when pregnancy
was confirmed. There were no reported pregnancies in
women receiving sirolimus.

Fetal outcomes

There were four miscarriages (<24 weeks gestation). One
set of twins miscarried at 10 weeks gestation. One single
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Table 1 Baseline maternal demographics

Number of transplants prior to pregnancy
1 15

2
3
Type of transplant
Kidney 16
Kidney-pancreas 2
Mean age at conception (years) 334
Range (years) 24-39
Mean interval between transplant and conception (years) 4.5
Range (years) 2-9

twin miscarried at 14 weeks (the second twin was live-born
at 30 weeks). One singleton baby was lost at 23 weeks
following a protracted period of maternal illness and
transplant kidney failure.

There were four singleton stillbirths (>24 weeks ges-
tation). Three were lost due to utero-placental insuffi-
ciency. The fourth was entirely unexpected at 36 weeks
gestation. The post-mortem showed confluent haemorrhage
of the vital organs with severe fetal maceration. The exact
cause for this was not identified.

Of the 23 live births, there was one neonatal death. The
baby in question was born at 24 weeks gestation as a result
of cervical incompetence. In total, seven babies (30%)
spent time in the neonatal intensive care unit.

The mean gestation of the 23 live births was 36.2 weeks
(range 24-40 weeks). Eight (34%) of the live births were
premature (<37 weeks gestation). The mean birth weight
was 3.0 kg (range 1.0-4.5 kg); nine (39%) were of low
birth weight (<2.5 kg). Four (17%) were of very low birth
weight (<1.5 kg). Of the live births, there were four
spontaneous vaginal deliveries, eight induced vaginal
deliveries, three planned caesarean sections and eight
emergency caesarean sections. The most common indica-
tion for emergency caesarean section was pre-eclampsia
(n = 6). Fetal outcomes are summarised in Table 2.

None of the mothers breast-fed. The majority chose not
to because of the risk of passage of medications into breast
milk. One reported that she was too ill herself to breast-
feed. No congenital abnormalities were reported. No
childhood medical, immunological or neuro-developmental
problems were reported.

Maternal outcomes
The mean age at the time of delivery was 33.4 years (range

24-39 years). One mother had pre-existing diabetes, eight
had pre-existing medicated hypertension. The most
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Table 2 Fetal outcomes

Number of patients 18

29 (including 2
twin pregnancies)

Number of pregnancies

Pregnancy outcomes
Live birth 23

Miscarriage (<24 weeks) 4 (including 1 set of

twins and 1 single twin)
Stillbirth (>24 weeks) 4
Mode of delivery (Live births)
Spontaneous
Induced
Elective caesarean section

o W oo A

Emergency caesarean section

Gestational age

Mean (weeks) 36.2
Range (weeks) 24-40
Pre-term delivery 8 (34%)
Birth weight
Mean (kg) 3.0
Range (kg) 1.04.5
Low birth weight (<2.5 kg) 9 (39%)
Very low birth weight (<1.5 kg) 4 (17%)

Table 3 Most frequent maternal complications

Complication n (of 29
pregnancies)

Hypertension requiring new/increased 14
medication

Urinary tract infections

Pre-eclampsia

Gestational diabetes mellitus 2

Renal dysfunction (20% rise in serum 12

creatinine)

frequently encountered maternal complications are sum-
marised in Table 3.

The diagnosis of pre-eclampsia can be difficult in renal
transplant recipients as many have baseline proteinuria and
hypertension. It can also be particularly devastating in this
setting. Of the six cases of pre-eclampsia, all ended in
emergency caesarean section. Both baby and transplant
kidney were lost in two cases. There were no cases of
HELLP (haemolysis; elevated liver enzymes; low platelets)
syndrome.

Renal transplant outcomes

The mean time from transplant to conception was 4.5 years
(range 2-9 years). New or progressive proteinuria

developed in 15 pregnancies, 6 of whom later developed
the full syndrome of pre-eclampsia.

Mean creatinine at the time of conception was
100 pmol/l (range 60-205 pmol/l). Renal dysfunction
(defined for the purposes of this study, as in other inter-
national studies, as 20% rise in serum creatinine during the
pregnancy) developed in 12 pregnancies. Six cases were in
the setting of pre-eclampsia; two of whom lost graft
function and required dialysis. One was due to biopsy-
proven acute rejection, which was successfully managed
with intravenous steroids.

All patients with significant allograft dysfunction at the
time of conception (baseline creatinine > 135 umol/l;
n = 3) had complicated clinical courses, which involved
severe pre-eclampsia, loss of baby, or loss of transplant
kidney.

Of the 12 cases of renal dysfunction, 9 largely settled
over time following delivery. Two patients started dialysis
as a result of acute kidney injury in the setting of pre-
eclampsia. One has since been re-transplanted. A third
patient, who also had severe pre-eclampsia and acute
renal dysfunction during pregnancy, now has severe
chronic transplant dysfunction, and is approaching dialy-
sis 2 years post-delivery. Mean serum creatinine 3 months
post-partum (excluding the two patients on dialysis) was
127 pmol/l.

Two simultaneous pancreas-kidney recipients reported
one pregnancy each. Both had complicated pregnancies
resulting in a stillbirth at 36 weeks in one case and a pre-
mature (30 weeks) delivery in the other.

In terms of medications, one unplanned pregnancy
occurred while the mother was receiving mycophenolate
mofetil. This was switched to azathioprine at 3 weeks
gestation with no reported adverse outcomes. One preg-
nancy occurred while the mother was receiving an angio-
tensin converting enzyme (ACE) inhibitor. Again, it was
discontinued early in pregnancy (9 weeks gestation) and no
adverse outcomes were reported. There were no pregnan-
cies whilst receiving a statin.

Fertility issues

Of the 148 women who responded to the questionnaire,
130 did not become pregnant following renal transplan-
tation. Of these, four had been actively trying for over
1 year to become pregnant. One had used assisted
fertility methods (in vitro fertilisation) once without
success.

One SPK recipient who went on to have a pregnancy
conceived with the aid of in vitro fertilisation. She deliv-
ered a live born baby at 30 weeks.

@ Springer



62

Discussion

Tacrolimus is the current calcineurin inhibitor of choice in
renal transplant medicine in Ireland and most western
countries. It has led to improved renal transplant survival
and lower rates of rejection since its introduction over
10 years ago [6]. It is important to establish whether
immunosuppression regimes incorporating tacrolimus are
favourable to women of reproductive age.

The outcomes described above compare favourably with
previously published Irish data in the setting of older
immunosuppressive regimes [7, 8]. The Irish report on
pregnancy outcomes in patients receiving a cyclosporine-
based regimen described a similar number of live births
(23/29) but higher rates of fetal complications including
prematurity (73.9%), low birth weight (65.2%), neonatal
intensive care (61%) and neonatal death (8.7) [7].

This analysis also compares favourably with various
international reports in terms of live birth rate, rate of pre-
mature delivery, maternal complications and renal trans-
plant outcomes [9, 10]. For example, the UK Transplant
Pregnancy Registry reported live births in 79% of renal
transplant recipients with pre-term delivery in 50%.

The American Society of Transplantation consensus
opinion recently set out guidelines for the management of
pregnancy in renal transplant recipients [11]. These guide-
lines outline optimal pre-pregnancy conditions including no
rejection in the last year, no potentially teratogenic infec-
tions, stable dosing of maintenance immunosuppression and
stable adequate renal function (creatinine < 135 pmol/l).
Several other studies have found an increase in maternal,
graft and fetal complications with increasing pre-pregnancy
creatinine value [9]. Indeed in our study, those (n = 3) that
entered pregnancy with a creatinine greater than 135 pmol/l
had particularly complicated courses as outlined above.

The large number of reported pregnancies in the inter-
national literature suggests that many females enjoy full
reproductive health after transplantation. However, the
number of females who remain infertile is unknown. The
precise uptake of IVF and other assisted fertility methods,
which can be used as a gauge for infertility rates, is also
unknown.

There are case reports documenting pregnancy follow-
ing in vitro fertilisation (IVF) [12, 13] and, indeed, one of
the women in our analysis had a successful pregnancy
following IVF. Our findings suggest that the number of
women who are unable to conceive despite trying for over
1 year is small. The reported uptake of IVF was also small
(n = 2). Neither of the two women experienced adverse
outcomes as a direct result of IVF, although it was suc-
cessful for one woman only.

The above data analysis from the national transplant
registry is encouraging. The majority (75%) of renal
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transplant recipients receiving tacrolimus based immuno-
suppression deliver a live-born baby. However, the risks
and complications are not insignificant and therefore
detailed pre-pregnancy counselling is crucial. Specific sub-
groups such as SPK recipients, those with creati-
nine > 135 pmol/l, those with a twin pregnancy and those
utilising assisted fertility methods are at a particularly high
risk of complications.

Our study has a number of important strengths. There
was a good response rate to the questionnaire. This patient
group is tightly followed by both medical and obstetric
teams and so patient records were very informative.

There were also a number of weaknesses in our study.
The outcomes of the non-responders are unknown. A sig-
nificant proportion of the data collected relied on patient
self-reporting. Proteinuria measurement was inconsistent
between patients and centres and so it was difficult to draw
any conclusions from this data.

We conclude that meticulous multi-disciplinary care
prior to conception, during pregnancy and in the post-
partum period is essential to ensure optimal outcomes for
this complicated patient cohort.
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ted by the Ethical (Medical Research) Committee, Beau-
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