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Abstract

Pregnancy after a heart transplant is a concern for many female recipients, and it remains a medical challenge that raises 
many questions. A 24-year-old woman, gravida 3, para 0, contacted us for obstetric care in the first trimester of gestation, 
about 3 years after an orthotopic cardiac transplant. She was a known case of dextrocardia with congenitally corrected 
transposition of the great arteries. The transplant had been performed for severe retractable heart failure, manifesting during 
her previous lost pregnancy. The course of the current gestation was uneventful. The patient’s cardiovascular function was 
good throughout the pregnancy. She was admitted to the hospital for dyspnea at 35 weeks and 4 days of gestational age. A 
cardiovascular consult and echocardiography were performed. The results were within the normal range, and labor pains 
explained the patient’s dyspnea. Because of labor pain, a repeat Cesarean section was performed at 35 weeks and 4 days of 
gestational age. A male baby weighing 2700 g, with an Apgar score of 7/9, was delivered. The patient was discharged after 
delivery with enoxaparin (40 mg), prednisolone (5 mg), levothyroxine, and mycophenolate mofetil (500 mg) without any 
complications. Follow-up was carried out at 1 month, and no abnormality was found. Here, we report a case of a successful 
pregnancy in a young woman after a heart transplant.
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Introduction
Heart transplants have been used in recent decades 

as a treatment for severe heart failure.1 A comprehensive 
single-center experience of pregnancy in cardiac transplant 
recipients over 29 years showed encouraging maternal and 
fetal outcomes with a higher live birth rate (91%) than that 
reported by the National Transplantation Pregnancy Registry 
(NTPR) in 2010 (62%).2,3 According to the International 
Heart and Lung Transplant Association (ISHLT) registry 
report in 2019, the 1-year survival of adults after transplant 
is approximately 90%, with a conditional half-life of more 
than 13 years.4 With this description, survival after a heart 
transplant is improving, and many transplant recipients are 
of childbearing age or survive until then.5

These women frequently regain fertility following 
transplant and may wish to consider pregnancy.6 
Nonetheless, pregnancy in heart transplant recipients is a 
common challenge for physicians and poses significant risks 
to the mother, transplant, and fetus.7 Such pregnancies are 
considered high-risk because they are associated with the risk 
of several common complications, including preeclampsia, 
spontaneous abortion, low birth weight, and intrauterine 
growth restriction.8,9 

Herein, we report the first case of successful pregnancy 
after repeated abortions in a young patient who had 
undergone a heart transplant due to severe retractable heart 
failure in the setting of congenitally corrected transposition 
of the great arteries in Iran.

Case Report 

A 24-year-old woman with a history of heart transplant 
was admitted to the Obstetrics Clinic at Imam Khomeini 
Hospital, Tehran, Iran, at the gestational age of 35 weeks 
for delivery. She had been previously diagnosed with 
congenitally corrected transposition of the great arteries. She 
had dextrocardia with abdominal situs inversus. In May 2018, 
at the age of 19 and in the 28th week of her first pregnancy, 
she was admitted to Imam Khomeini Hospital, Tehran, Iran, 
due to aggravation of shortness of breath and increased 
coughs. Transthoracic echocardiography revealed evidence 
of a moderately reduced systemic ventricle and moderate 
systemic atrioventricular valve regurgitation. During this 
hospitalization, she experienced cardiopulmonary arrest and 
was resuscitated and transferred to the ICU. Afterward, she 
underwent a hysterotomy in May 2018 due to intrauterine 
fetal death.

In July 2018, she was referred to the hospital again due 
to shortness of breath. According to her clinical condition 
and echocardiographic findings, a severely reduced systemic 
ventricle with an ejection fraction of 10–15% was reported. 
A possible diagnosis of postpartum cardiomyopathy 

superimposed on previous systemic (subaortic ventricle) 
dysfunction was proposed. The patient became a candidate 
for a heart transplant.  In July 2018, she underwent right heart 
catheterization. During this period, she was treated with 
methotrexate, sildenafil, and furosemide. Finally, in October 
2018, she underwent a heart transplant. As the patient had 
situs inversus, the surgical technique was demanding. 
The donor’s inferior vena cava was anastomosed to the 
recipient’s left-sided inferior vena cava directly, such that the 
heart was slightly rotated, resulting in the altered geometry 
of the transplanted heart in the chest. Her echocardiographic 
views, albeit inadequate, showed satisfactory results with 
the preserved function of the ventricles. Six months after 
the heart transplant surgery, in April 2019, she underwent 
curettage due to a missed pregnancy in the 5th week. 
Subsequently, her condition remained stable (left ventricular 
ejection fraction=50–55%, normal left ventricular and 
right ventricular size, and pulmonary artery pressure=20 
mm Hg). Under cardiac supervision and prenatal care, 
she became pregnant in August 2021. We kept her in an 
immunosuppressed and controlled state by treating her with 
tacrolimus (1 cap/d), Aspirin (80 mg/d), enoxaparin (40 
mg/d), levothyroxine (0.1 mg/d) and prednisolone (5 mg/d). 
During pregnancy, antenatal care was performed promptly, 
and no obstetrical complication was found. She was also 
hospitalized in March 2022 due to a COVID-19 infection, 
and she was treated with dexamethasone and remdesivir and 
was discharged after 5 days in stable condition. During her 
pregnancy, a perinatologist and cardiologist visited her every 
2 weeks. In April 2022, she was admitted again due to dyspnea 
and labor pain. The patient underwent a Cesarean section at 
35 weeks and 5 days of gestational age. She gave birth to 
a baby with a birth weight of 2700 g. The newborn was in 
good general condition with an Apgar score of 7 and without 
signs of growth restriction. The mother was discharged after 
delivery with enoxaparin (40 mg), prednisolone (5 mg), 
levothyroxine, and mycophenolate mofetil (500 mg) without 
any complications. Follow-up was carried out at 1 month, 
and no abnormality was found.

Discussion

Post-heart transplant pregnancy has been performed safely 
in selected patients.8,9 According to the ISHLT guidelines, a 
multidisciplinary approach to reproductive health after a heart 
transplant should be considered.10 Maternal comorbidities in 
the heart transplant population underscore the importance of 
a multidisciplinary approach to counseling and management. 
A history of peripartum cardiomyopathy may warrant closer 
attention to pregnancy’s increased hemodynamic load and 
graft dysfunction monitoring.11 Here, we reported another 
successful pregnancy following a heart transplant in a young 
woman with a history of previous abortion.
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Still, there is limited information about pregnancy in 
heart transplant recipients. Pregnancy management in 
women after vital organ transplant is mostly based on 
expert recommendations, and there are no guidelines 
based on randomized controlled trials.9,12 Heart transplant 
women can give birth to healthy children through natural 
childbirth and Cesarean section. However, heart transplant 
recipients have been advised to avoid pregnancy in the first 
year after transplant, when the risk of rejection is higher 
and immunosuppressive therapy is the most aggressive.13 
A recent systematic review and meta-analysis of 385 
pregnancies in 272 cardiac transplant recipients reported a 
mean transplant-to-pregnancy interval of 81.4 months for 
heart transplant recipients with an average maternal age of 
28 years.4 Nevertheless, it is still challenging to pinpoint the 
safest time for fertilization. Immunosuppressive drugs should 
be prescribed during pregnancy. According to the Food and 
Drug Administration (FDA), these drugs are Class C in terms 
of safety for use in pregnant women.14 Currently, however, no 
standard immunosuppressive protocol exists for transplant 
recipients during pregnancy. Heart transplant recipients 
wishing to become pregnant should be aware of the potential 
effects of immunosuppressive drugs on fetal growth and the 
complications associated with pregnancy and transplant.10,15 
The ISHLT recommends that women who plan to become 
pregnant have a complete cardiac evaluation (coronary 
angiography, echocardiography, and electrocardiography) 
6 months before pregnancy. Mycophenolate mofetil and 
sirolimus should be discontinued approximately 6 weeks 
before scheduled pregnancy due to the risk of fatal birth 
defects. Statins are also contraindicated and should be 
discontinued.16,17 Generally accepted guidelines recommend 
other treatments, such as tacrolimus or cyclosporine and 
folic acid supplementation, during the first trimester.7 After 
delivery, levels of immunosuppressive drugs should be 
adjusted to maintain adequate immunosuppression.

Experts in this field have not recommended 
breastfeeding to women undergoing treatment for chronic 
immunosuppression,9 although the infant is exposed only 
to approximately 0.5% of the tacrolimus concentration 
in the mother’s blood.18 On the other hand, the American 
Transplant Association states that breastfeeding should 
not be contraindicated.7 Some studies have also shown 
that breastfeeding in these individuals has no particular 
complication in the infant.9 It may be necessary to document 
decisions related to breastfeeding by obtaining a written 
consent form.

Conclusion

Little information is available to healthcare professionals 
to be able to recommend breastfeeding for mothers receiving 
immunosuppressive therapy confidently. Based on recent 

review advice, a healthcare professional should take a 
3-pronged approach when assessing whether these mothers 
should breastfeed. First, if the mother is taking drugs of 
known toxicity without a safety threshold (eg, MPA drugs), 
the mother should probably be advised not to breastfeed. 
Second, if the mother is taking drugs that appear safe at low 
or unmeasurable levels (eg, cyclosporine and tacrolimus) or 
are thought to be safe (eg, corticosteroids and azathioprine), 
the infant’s serum should be monitored for measurable 
drug levels after the first week or 2 of breastfeeding. Third, 
caution must be advised for drugs of unknown safety (eg, 
sirolimus, everolimus, and belatacept).

The successful outcome of the case presented herein, 
similar to several previous reports, can be attributed to the 
participation of an interdisciplinary team and the cooperation 
of the patient.
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