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Japan. 
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Source: Annals of transplantation; Jun 2020; vol. 25 ; p. e921193 

Publication Date: Jun 2020 

Publication Type(s): Journal Article 

PubMedID: 32513910 

Available  at Annals of transplantation -  from EBSCO (MEDLINE Complete)  

Available  at Annals of transplantation -  from Unpaywall  

Abstract:BACKGROUND The number of pregnancies after liver transplantation (LT) is increasing; 
however, the safety and incidence of complications associated with these pregnancies are still 
unclear. In this report, we retrospectively assessed the influences and problems associated with 
post-transplant pregnancy on allografts, recipients, and fetuses. MATERIAL AND METHODS A total of 
14 pregnancies were identified in 8 female recipients between 2005 and 2018. The original disease 
was biliary atresia in all recipients. We provide a basic guide for the management of planned 
pregnancies in female recipients. RESULTS Of the 7 planned pregnancies, no recipients took 
mycophenolate mofetil (MMF) or had allograft liver dysfunction. Among the 7 unplanned 
conceptions, we judged that the pregnancy was inadequate to continue in 4 recipients due to taking 
MMF and 2 recipients due to allograft liver dysfunction at conception. However, 4 recipients who 
immediately stopped taking MMF continued with their pregnancies. Ten pregnancies resulted in live 
11 births. Among obstetric complications or fetal and neonatal complications, gestational diabetes 
mellitus in 3 recipients was the most common. There were 3 miscarriages and 1 planned termination 
because of MMF medication and liver dysfunction. CONCLUSIONS Planned pregnancies in LT 
recipients can lead to the birth of a healthy baby and no influence on either the allograft or the 
recipient. However, unplanned pregnancies in LT recipients, such as recipients who take MMF or 
have allograft liver dysfunction, may have an adverse influence on the fetus. 
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2. A Long-term Evaluation of Treatment Results of Pregnant Patients Following a Liver Transplant. 

Author(s): Pendraszewska, Monika; Krucioska, Brygida; Pazik, Joanna; Jabiry-Zieniewicz, Zoulikha; 
Wyzgał, Janusz 

Source: Transplantation proceedings; May 2020 

Publication Date: May 2020 

Publication Type(s): Journal Article 

PubMedID: 32471631 

Abstract:INTRODUCTIONTransplantation is not only the best method for treating end-stage failure 
of many organs but also the way to improve the quality of life of patients. For women of 
childbearing age, an organ transplant often brings a restoration of regular reproductive functions, 
which means, among other things, the possibility of having biological offspring.OBJECTIVESThe aim 
of the study was to analyze the medical records and assess the impact of a liver transplant on the 
course of pregnancy and labor.MATERIALS AND METHODSThe research was carried out from March 
to May 2019 in the Nephrology and Transplant Clinic Medical University of Warsaw. The study group 
consisted of 19 women after liver transplantation. Medical records were analyzed, and laboratory 
test results routinely performed on patients were also used for the study.RESULTSThe mean age of 
conception of the patients following transplantation was 30 ± 4 years old. In the analyzed period, 6 
patients gave birth to 2 children each, and 8 patients to 1 child each. Only 3 patients experienced 
premature birth. Twelve patients gave birth by caesarean delivery. Fourteen patients took 
tacrolimus.CONCLUSIONS Pregnancy is possible in patients following a liver transplant and does not 
appear to have a damaging effect on liver functionality. There is an increased risk of pre-eclampsia, 
intensified hypertension, and premature birth among patients following a transplant, which is why it 
is essential for these patients to remain under the care of a specialistic therapeutic team. 
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3. Pregnancy in Liver Transplantation. 

Author(s): Rahim, Mussarat N; Long, Lisa; Penna, Leonie; Williamson, Catherine; Kametas, Nikos A; 
Nicolaides, Kypros H; Heneghan, Michael A 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Apr 2020; vol. 26 (no. 4); p. 564-581 

Publication Date: Apr 2020 

Publication Type(s): Journal Article Review 

PubMedID: 31950556 

Available  at Liver transplantation : official publication of the American Association for the Study of 
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Abstract:Pregnancy after liver transplantation (LT) is increasingly common and is a frequent scenario 
that transplant physicians, obstetricians, and midwives encounter. This review summarizes the key 
issues surrounding preconception, pregnancy-related outcomes, immunosuppression, and 
breastfeeding in female LT recipients. Prepregnancy counseling in these patients should include 
recommendations to delay conception for at least 1-2 years after LT and discussions about effective 
methods of contraception. Female LT recipients are generally recommended to continue 
immunosuppression during pregnancy to prevent allograft rejection; however, individual regimens 
may need to be altered. Although pregnancy outcomes are overall favorable, there is an increased 
risk of maternal and fetal complications. Pregnancy in this cohort remains high risk and should be 
managed vigilantly in a multidisciplinary setting. We aim to review the available evidence from 
national registries, population-based studies, and case series and to provide recommendations for 
attending clinicians. 
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4. How safe is pregnancy after liver transplantation? A large case series study at tertiary referral 
center in Turkey. 

Author(s): Gülümser, Çağrι; Kinap, Mahir; Yanik, Filiz Bilgin; Sahin Uysal, Nihal; Moray, Gokhan; 
Haberal, Mehmet 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Apr 2020; vol. 33 (no. 7); p. 1218-1224 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 30227751 

Abstract:Objective: To investigate pregnancy outcomes and to define preventative measures against 
to risk factors and complications in pregnancy after liver transplantation. Secondary aim is to report 
postpartum allograft functions in these patients.Method: This is a case series study. All pregnant 
women with liver transplantations performed in our hospital were enrolled. Patients' hospital 
medical records, electronic records Neonatal Intensive Care Unit (NICU) records were used to collect 
data. Obstetric characteristics and antenatal complications, risk factors, pregnancy and neonatal 
outcomes, all aspects of liver transplant variables and allograft functions after pregnancy were 
studied.Results: A total of 11 patients were included in the study. All of them were singleton. Mean 
maternal age was 29.3 ± 3.9 years. And mean gestational week of delivery was 37.2 ± 2.2. 78% of the 
women were delivered at term (>37 weeks) only two babies were preterm and discharged from 
NICU without any complications. Birth weight (gr median ± SD) was 2575 ± 345. Five (45%) patients 
were nulliparous, majority of the cases (8/11, 72%) were conceived of pregnant with natural way. 
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Live birth rate was 81% (9/11). Only one patient for each has suffered from fetal growth restriction, 
maternal anemia, maternal hyperthyroidism, and ulcerative colitis. Vaginal bleeding was seen in five 
women during the pregnancy. There was no maternal death, stillbirth or neonatal death. The mode 
of delivery for all live birth pregnancies was C-section. And none of them was emergency C-section. 
No complication of allograft function was seen after pregnancy.Conclusion: Pregnancy in women 
with liver transplantation is not associated with poor pregnancy outcomes and complications for 
both the mother and the neonates when these patients followed up at tertiary referral center with 
multidisciplinary approaches. 
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5. Pregnancy After Liver Transplantation: Outcomes From a Single-Center Experience 

Author(s): Sivaprasadan S.; Mathew J.S.; Surendran S.; Padma U.D. 

Source: Journal of Clinical and Experimental Hepatology; 2019 

Publication Date: 2019 

Publication Type(s): Article 

Available  at Journal of Clinical and Experimental Hepatology -  from Europe PubMed Central - Open 
Access  

Abstract:Background/Objectives: Although much has been learnt regarding pregnancy after liver 
transplantation, data from India are scant. Hence, we evaluated the maternal and fetal outcomes of 
pregnancies after liver transplantation at our center. Method(s): We conducted a retrospective 
review of all patients who underwent liver transplantation and later conceived at our center 
between 2006 and 2019. Result(s): Of the 750 liver transplantations performed at our center, 129 
were female and 62 of them were in the childbearing age group (15-44 years). A total of seven 
conceptions occurred in seven patients during the study period. All the pregnancies occurred 
spontaneously. The median age of the patients at the time of liver transplantation and conception 
was 25 years (range, 24-33 years) and 29 years (range, 26-36 years), respectively. The median 
interval between transplantation and conception was 40 months (range, 7-48 months). All patients 
were on tacrolimus monotherapy. None of the patients had rejection during pregnancy despite a 
low median tacrolimus trough level of 2.7 ng/mL. Live birth (five cesarean and one normal) occurred 
in six of seven pregnancies at a median gestation age of 37.5 weeks. Mean birth weight was 3055.8 g 
(range, 2470-3635 g). Antenatal rubella infection and grade III intrauterine growth restriction 
resulting in still birth at 29 weeks occurred in one patient. The median postnatal follow-up was 25 
months (range, 2-81 months). All babies and mothers were healthy. Conclusion(s): Pregnancy after 
liver transplantation has a favorable outcome with a multidisciplinary team approach. There is a 
physiological reduction of tacrolimus trough levels during pregnancy for which dose augmentation is 
not usually required.Copyright © 2019 Indian National Association for Study of the Liver 
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6. Pregnancy After Liver Transplant: Neonatal Outcomes and Long-Term Maternal Follow-up. 

Author(s): Nure, Edria; Pascale, Marco Maria; Frongillo, Francesco; Franco, Antonio; Bianco, 
Giuseppe; Agnes, Salvatore 

Source: Transplantation proceedings; Nov 2019; vol. 51 (no. 9); p. 2948-2951 

Publication Date: Nov 2019 

Publication Type(s): Journal Article 

PubMedID: 31627912 

Abstract:BACKGROUNDToday, women who have undergone liver transplantation enjoy better 
health, so they encounter more frequently the possibility of living pregnancy. Many questions about 
the safety of pregnancy are pending. This study analyzes pregnancy outcomes in women with a liver 
transplant managed at Policlinico Universitario "A.Gemelli."RESULTSWe identified 17 childbirths in 
13 women who had undergone a liver transplant. Causes of transplant include congenital or 
acquired disorders. The mean age at transplant was 22 ± 9 years, mean maternal age at delivery was 
33 ± 5 years, and transplant-to-pregnancy interval was 12 ± 6 years. The mean gestational week was 
36.1 ± 3.5. All women had normal liver function after pregnancy. Immunosuppressive therapy before 
and during pregnancy included tacrolimus (n = 8), cyclosporine (n = 5) and mycophenolate mofetil 
(n = 1). No maternal death was registered. Maternal complications included increase of aspartate 
transaminase and alanine transaminase, graft deterioration requiring liver retransplantation, 
increase of bile acids (n = 1), itch (n = 1), and anemia (n = 1). Twelve women had a high adherence to 
an immunosuppressive regimen during pregnancy. A woman with poor compliance continued 
therapy with mycophenolic acid during pregnancy, showing preterm birth (25th week) with fetal 
respiratory failure. Another woman continued therapy with tacrolimus during breastfeeding without 
adverse effects.CONCLUSIONLiver transplant does not influence women's fertility; during pregnancy, 
we report low rates of minor graft complications and no major issues. There are no adverse effects 
on babies. An evaluation by a multidisciplinary team is recommended. Compliance to an 
immunosuppressive regimen is fundamental to ensure the stability of graft function and to prevent 
graft deterioration in pregnancy. Moreover, it is suggested to avoid teratogenic drugs, such as 
mycophenolic acid. 
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7. Obstetric outcomes among women with a liver transplant. 

Author(s): Thornton, Andrew T; Huang, Yongmei; Mourad, Mirella J; Wright, Jason D; D'Alton, Mary 
E; Friedman, Alexander M 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Oct 2019 ; p. 1-6 

Publication Date: Oct 2019 

Publication Type(s): Journal Article 

PubMedID: 31564182 

Abstract:Background: Women with liver transplants may be at increased risk for adverse outcomes. 
Objective: The objectives of this study were to evaluate trends and provide recent data on outcomes 
for women with a liver transplant. Study design: The National (Nationwide) Inpatient Sample (NIS) 
from the Healthcare Cost and Utilization Project from 1998 to 2014 was used for this repeated cross-
sectional analysis. Women aged between 15 and 54 years, with a history of liver transplant who 
underwent delivery, antepartum, or postpartum hospitalizations were identified. Temporal trends in 
deliveries of women with liver transplants were analyzed. The risk for severe maternal morbidity 
(SMM) excluding transfusion based on criteria from the Centers for Disease Control and Prevention 
(CDC), as well as for individual outcomes including hypertensive diseases of pregnancy, postpartum 
hemorrhage, placental abruption, liver rejection, cesarean delivery, preterm delivery, and 
coagulopathy during delivery hospitalizations were analyzed. Risks of SMM during antepartum and 
postpartum hospitalizations were also analyzed. An adjusted log-linear regression model for SMM 
during delivery hospitalizations including demographic factors, hospital characteristics, and 
underlying comorbidity was performed. The chi-squared or Fisher's exact test was used for 
comparisons. Temporal trends were analyzed with the Cochran-Armitage trend test. Population 
weights were applied to create national estimates. Results: From 1998 to 2014, an estimated 1165 
births occurred by women with a liver transplant. The number of births occurring by women with 
liver transplants increased over the study period from 1.0 per 100,000 in 1998-2000 to 2.8 per 
100,000 in 2012-2014 (p < .01). The risk for CDC SMM excluding transfusion was significantly higher 
during delivery hospitalizations among women with compared to without liver transplant (8.0 versus 
0.5%, p < .01, unadjusted risk ratio 15.4, 95% CI 12.7-18.6). Women with liver transplant were also at 
significantly higher risk for abruption (2.5 versus 1.0%, p = .03), hypertensive diseases of pregnancy 
(27.8 versus 6.9%, p < .01), postpartum hemorrhage (8.0 versus 2.8%, p = .01), cesarean delivery 
(51.7 versus 29.5%, p < .01), preterm delivery (27.5 versus 7.0%, p < .01), and coagulopathy (3.1 
versus 0.3%, p < .01). A diagnosis of liver rejection was present during 4.1% of delivery 
hospitalizations for women with liver transplant. In the adjusted analysis for severe morbidity 
excluding transfusion risk was retained with liver transplant associated with increased likelihood of 
this adverse outcome (aRR 8.49, 95% CI 5.59-12.87). Women with liver transplants were at 
significantly higher likelihood of undergoing antepartum and postpartum admissions, and of 
experiencing SMM during these hospitalizations. Conclusion: In this analysis of antepartum, delivery, 
and postpartum hospitalizations, women with liver transplant were at significantly higher risk for 
both SMM during all hospitalizations and for a range of adverse outcomes including placental 
abruption, hypertensive diseases of pregnancy, postpartum hemorrhage, cesarean delivery, and 
coagulopathy delivery during delivery hospitalizations. While deliveries to women with liver 
transplant were rare, these births became more frequent over the study period. 
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8. Pregnancy after liver transplantation: a case series and review of the literature. 

Author(s): Zullo, Fabrizio; Saccone, Gabriele; Donnarumma, Laura; Marino, Ignazio; Guida, Maurizio; 
Berghella, Vincenzo 

Source: The journal of maternal-fetal & neonatal medicine : the official journal of the European 
Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
International Society of Perinatal Obstetricians; Oct 2019 ; p. 1-8 

Publication Date: Oct 2019 

Publication Type(s): Journal Article 

PubMedID: 31635500 

Abstract:Objective: To evaluate maternal and perinatal outcomes in pregnant women after liver 
transplantation with a case series and literature systematic review. Methods: This was a single-
center case-series study performed at University of Naples Federico II. All consecutive women with 
liver transplantation who reported pregnancy at our institution were included in a dedicated 
database. In addition, a systematic literature review was performed, including case series, 
population-based studies, and national registries, including maternal and perinatal outcomes of 
pregnant women with liver transplant. Studies with fewer than 10 cases and surveys were excluded. 
The primary outcome was perinatal death, defined as either stillbirth (defined as intrauterine fetal 
death after 20 weeks of gestation) or neonatal death (death of a live-born infant within the first 28 d 
of life). Results: During the study period, two women who underwent liver transplantation had a 
pregnancy in our Institution. Both of them underwent liver transplantation for biliary atresia at 
1 year of age. One of them received cyclosporin as immunosuppressive regime during pregnancy, 
while the other one received tacrolimus. Both of them had a pregnancy with no major complications 
and delivered by cesarean section at term a baby with normal weight. One of them developed 
thrombocytopenia. Seventeen articles were included in this systematic review. Preterm birth at less 
than 37 weeks of gestations occurred in 279 women (33.6%). One-hundred women (14.9%) 
experienced preeclampsia, and 206 women (49.2%) delivered by cesarean delivery. Graft rejection 
related to pregnancy occurred in 73 women (8.3%). 117 women (12.9%) experienced miscarriage, 
and 22 (2.3%) IUFD. Fifty-two women (9.52%) underwent elective I-TOP. 195 fetuses (33.4%) were 
LBW. Eight neonatal deaths were recorded (1.3%). Conclusion: The maternal and perinatal outcome 
is usually favorable, but with an increased risk of preeclampsia, preterm birth, and perinatal 
morbidity and mortality. However, appropriate counseling about risks and complications is essential 
but women shouldn't be advised against pregnancy. 

Database: Medline 

 

 

 

 

 

 

 

 

 



9. Outcomes of Pregnancy in Recipients of Liver Transplants. 

Author(s): Kamarajah, Sivesh K; Arntdz, Katherine; Bundred, James; Gunson, Bridget; Haydon, 
Geoffrey; Thompson, Fiona 

Source: Clinical gastroenterology and hepatology : the official clinical practice journal of the 
American Gastroenterological Association; Jun 2019; vol. 17 (no. 7); p. 1398 

Publication Date: Jun 2019 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 30529735 

Available  at Clinical gastroenterology and hepatology : the official clinical practice journal of the 
American Gastroenterological Association -  from Unpaywall  

Abstract:BACKGROUND & AIMSDespite increasing reports of pregnancy in women who received 
liver transplants, it is not clear how transplantation and immunosuppression affect pregnancy. We 
collected data from liver transplant recipients who became pregnant on immunosuppression 
regimens, pregnancy management, graft morbidity, and outcomes of mothers and 
neonates.METHODSWe searched the liver transplant database in Birmingham, United Kingdom, for 
women who reported pregnancy after liver transplantation from August 1986 through May 2016. 
We collected information on morbidities and outcomes of 139 pregnancies in 83 women (median 
age at conception, 27 y; range, 15-46 y). Fisher exact tests were used to compare categoric variables 
and Mann-Whitney U and Kruskal-Wallis tests were used to compare continuous variables. The 
primary outcome was the live birth rate in the entire cohort. Additional outcomes analyzed included 
differences in immunotherapy regimens, and outcomes associated with exposure to cyclosporine 
and tacrolimus, time to transplantation (12 mo), and time period of pregnancy (1986-2000 vs 2001-
2016).RESULTSOf the pregnancies, 69% resulted in live births, 19% resulted in miscarriages or still 
births, and 9% were terminated. A higher proportion of patients who conceived more than 1 year 
after liver transplantation had live births than of women who conceived before this time (98% vs 
80%; P = .006). Tacrolimus exposure was associated with higher risks of premature delivery (P = 
.045) and caesarian section (P = .031) than cyclosporine exposure. Compared with the period from 
1986 to 2000, women who conceived from 2001 to 2016 had a significantly shorter time between 
transplantation and conception (median, 3 vs 7 y; P = .027), frequent use of tacrolimus vs 
cyclosporine (84% vs 26%; P = .001), and a higher incidence of cesarean section (44% vs 32%; P = 
.025).CONCLUSIONSAlmost 70% of women who conceive after liver transplantation have live births, 
although this rate is lower than that of women in the overall population. These cases require 
involvement of hepatologists and obstetricians. 
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Source: Transplantation proceedings; Mar 2019; vol. 51 (no. 2); p. 446-449 

Publication Date: Mar 2019 

Publication Type(s): Journal Article Systematic Review 

PubMedID: 30879563 

Abstract:PURPOSELiver transplantation (LT) constitutes a major therapeutic option for a number of 
patients suffering from liver pathologies. Pregnancy outcomes in patients who have undergone LT 
are assessed by a number of studies. The aim of our systematic review was to present the currently 
available evidence concerning the results of pregnancy in patients with LT.MATERIALS AND 
METHODSA meticulous systematic search of the literature published before September 2017 for 
studies relevant in this field was conducted. All studies, which presented obstetric and maternal 
outcomes of patients with prior LT, were included.RESULTSNineteen studies, which comprised 1290 
pregnancies in 885 female LT recipients, were reviewed. A total of 1014 live births were recorded, 
and the incidence of spontaneous abortions ranged from 0.5% to 33.3%. Concerning live births, a 
proportion of 32% of pregnancies resulted in preterm births (345 preterm births in 1079 
pregnancies, range 0%-39%), and in 16% of pregnancies preeclampsia was reported (188 cases from 
1173 pregnancies, range 2%-33.3%). The most commonly administered immunosuppressive drugs 
were cyclosporine and tacrolimus alone or with steroids. Cesarean section rates ranged from 20% to 
67.9% among the included studies, concerning live birth. Moreover, approximately one-third of 
them resulted in preterm birth. Spontaneous abortions were reported in 176 cases (range: 0.5%-
33.3%), and preeclampsia occurred in 188 patients (range: 2%-33.3%).CONCLUSIONPregnancy 
outcomes from the included studies are encouraging, nonetheless pregnant patients who have 
undergone LT are at high risk and therefore require close monitoring by a multidisciplinary team. 
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11. Pregnancy in liver transplant recipients: A single center outcomes. 

Author(s): Turkyilmaz, Gurcan; Yasa, Cenk; Dural, Ozlem; Erturk, Emircan; Kalelioglu, İbrahim; Has, 
Recep; Yuksel, Atil 

Source: The journal of obstetrics and gynaecology research; Oct 2018; vol. 44 (no. 10); p. 1882-1886 

Publication Date: Oct 2018 

Publication Type(s): Journal Article 

PubMedID: 29974573 

Available  at The journal of obstetrics and gynaecology research -  from Wiley Online Library  

Abstract:AIMLiver transplantation (LT) is the only effective treatment for the end-stage liver disease. 
Although pregnancy after LT is considered to be safe, these patients are difficult to manage for 
obstetricians. In this study, we aimed to determine maternal and fetal outcomes in pregnancies after 
LT.METHODSWe conducted a retrospective review of liver transplant recipients who had received 
prenatal care and delivered pregnancy at İstanbul University İstanbul Medical Faculty, Department 
of Obstetrics and Gynecology January 2010 and January 2017.RESULTSA total of eight pregnancies 
were identified during the study period. The mean age of the patients at the time of LT was 
25.6 ± 5.3 years (range 19-36 years), and the mean age at conception was 30.1 ± 5.2 years (range 25-
41 years). The mean interval between transplantation and conception was 54.2 ± 18.6 months (range 
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24-82 months). There was no a miscarriage or a stillbirth was observed in any of patients. Mean birth 
week was 37.2 ± 2.1 weeks and mean birthweight was 2852 ± 562 g (range 2150-3470 g). Three of 
eight deliveries (37.5%) occurred before 37 gestational weeks. Preeclampsia was detected in one 
patient, one pregnancy was complicated by intrauterine growth retardation and one case with 
gestational diabetes mellitus. Mean postnatal follow-up period was 3.2 ± 2.4 years (range 1-7 years) 
and all of the babies were healthy. Graft rejection occurred in one patient after 
delivery.CONCLUSIONMore favorable pregnancy outcomes can be achieved with a multidisciplinary 
team and satisfactory counseling is mandatory either preconception and through the pregnancy to 
reduce maternal-fetal risks. 
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12. Delivery Method in Patients After Liver or Kidney Transplantation. 

Author(s): Madej, A; Mazanowska, N; Szpotaoska-Sikorska, M; Kociszewska-Najman, B; Warzecha, D; 
Dąbrowski, F; Jabiry-Zieniewicz, Z; Cyganek, A; Pazik, J; Wielgoś, M; Pietrzak, B 

Source: Transplantation proceedings; Sep 2018; vol. 50 (no. 7); p. 2150-2153 

Publication Date: Sep 2018 

Publication Type(s): Journal Article 

PubMedID: 30177128 

Abstract:Pregnancy following renal or liver transplant is safe for the mother, fetus, and allograft if 
standard practice guidelines are strictly followed. Cesarean delivery is often required for the safety 
of the mother and child. The aim of this paper was the evaluation of delivery method in patients 
after liver (G1) and kidney transplantation (G2) in comparison with the population of healthy 
pregnant women (G0).MATERIALSRetrospective analysis included 51 (G1) and 59 (G2) women who 
delivered between 2000 and 2016. Control group (G0) consisted of 170 nontransplanted patients, 
who delivered between 2014 and 2016. The results were compared using nonparametric and 
parametric tests (Fisher exact test, t test). The SAS 9.2 was used for the analysis.RESULTSThe rate of 
cesarean delivery was high in all pregnancies following kidney (G1 = 80.4%) or liver transplantation 
(G2 = 67.8%) compared with control group (G0 = 44.1%; P < .05). The most common indication for 
cesarean delivery in G1 was gestational hypertension/preeclampsia (n = 18; 43.9%), threatening 
intrauterine asphyxia (n = 12; 29.3%), and failure to progress (n = 2; 4.9%). The most common 
indications for cesarean delivery in G2 were threatening intrauterine asphyxia (n = 14; 35%), failure 
to progress (n = 9; 22.5%), and gestational hypertension/preeclampsia (n = 2; 
5%).CONCLUSIONCesarean delivery in patients after kidney or liver transplantation is performed 
mainly for obstetric reasons. The reported incidence of cesarean delivery in pregnancy following 
transplant is high, reflecting the high degree of clinical caution exercised in these patients. 
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13. Pregnancy outcomes following single and repeat liver transplantation: An international 2-
center cohort. 

Author(s): Zaffar, Nusrat; Soete, Elisabeth; Gandhi, Shital; Sayyar, Parastoo; Van Mieghem, Tim; 
D'Souza, Rohan 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Jun 2018; vol. 24 (no. 6); p. 769-778 

Publication Date: Jun 2018 

Publication Type(s): Comparative Study Multicenter Study Journal Article 

PubMedID: 29655314 

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Wiley Online Library  

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from EBSCO (MEDLINE 
Complete)  

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Unpaywall  

Abstract:Due to advances in obstetric and transplant medicine, women with a history of liver 
transplantation can have successful pregnancies. However, data on pregnancy outcomes is still 
limited, especially for women who have had a repeat liver transplant following graft rejection. This 
retrospective study compares pregnancy outcomes in women with single and repeat liver 
transplants managed at 2 tertiary hospitals in Toronto, Canada and Leuven, Belgium. We identified 
41 pregnancies in 28 transplanted women, 6 of whom conceived following a second liver transplant 
after the first was rejected. Mean maternal age at delivery was 30 ± 7 years, and transplant-to-
pregnancy interval was 8.5 ± 5.1 years. All women had normal liver function upon conception. 
Immunosuppressants included tacrolimus ± azathioprine (n = 26), cyclosporine (n = 4), and 
prednisone with immunosuppressants (n = 11). There were no maternal deaths. Maternal 
complications included hypertensive disorders of pregnancy (n = 10), deterioration in renal function 
(n = 6), gestational diabetes (n = 4), graft deterioration (n = 2), and anemia requiring blood 
transfusion (n = 1). Fetal/neonatal adverse outcomes included 2 miscarriages, 3 stillbirths, 1 
neonatal death, 5 small-for-gestational-age infants, and 1 minor congenital anomaly. Mean 
gestational age at delivery was 36.7 ± 4.2 weeks. There were 14 (38.9%) preterm births. Outcomes in 
women with a second transplant were similar to those with a single transplant, except for a higher 
incidence of hypertensive disorders. In conclusion, with appropriate multidisciplinary care, stable 
graft function at pregnancy onset, and adherence to immunosuppressive regimens, women with 
single and repeat liver transplants have low rates of graft complications but remain at increased risk 
for pregnancy complications. Immunosuppressants and high-dose glucocorticoids can be safely used 
for maintenance of graft function and management of graft deterioration in pregnancy. Liver 
Transplantation 24 769-778 2018 AASLD. 
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Abstract:Liver transplantation (LT) is a successful treatment for both acute liver failure and end-
stage liver disease. The number of women of reproductive age undergoing LT is increasing. 
Pregnancy outcomes are favorable, but there is still a lack of prognostic markers. We aimed to 
identify factors predictive of adverse pregnancy outcomes in LT recipients. An analysis of all 
pregnancies occurring in LT recipients from 1989 to 2016 at King's College Hospital was performed. 
Clinical data of 162 conceptions in 93 women were reviewed. Descriptive and regression analyses 
were done to examine associations between laboratory markers and hepatological scores with 
pregnancy outcomes of live birth and preterm birth. Median age at LT was 23 years (range, 1-41 
years), with a median age at conception of 30 years (range, 18-47 years). The live birth rate was 75% 
(n = 121). Of live births, 35% (n = 39/110 available) were delivered preterm. Preconception 
creatinine levels were higher in patients who had a preterm birth (85 versus 74 μmol/L; P = 0.008), 
with a preconception estimated glomerular filtration rate (eGFR) <90 mL/minute significantly 
associated with preterm delivery (P = 0.04). Progressive decline in eGFR predicted outcome, with 
gestational length declining with increasing chronic kidney disease (CKD) stage: CKD 0-1 = 39 weeks 
(median), CKD 2 = 37 weeks, and CKD 3 = 35 weeks. The risk of preterm birth was greatest in women 
with an eGFR <60 mL/minute (P = 0.004). Moreover, hypertension-related complications during 
pregnancy, such as gestational hypertension, preeclampsia, or eclampsia, were also associated with 
prematurity (P = 0.01). Women taking steroid-based immunosuppression had an increased risk of 
infection during pregnancy or postpartum (15% versus 4%; P = 0.02). In conclusion, although the 
majority of women have a successful pregnancy outcome after LT, preconception renal function 
predicts pregnancy outcome and steroids increase risk of infection during pregnancy or postpartum. 
Liver Transplantation 24 606-615 2018 AASLD. 
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Abstract:OBJECTIVEThe aim of this study was to evaluate the outcomes of liver transplant recipients 
who became pregnant after transplantation.METHODSThe clinical data of all patients who 
underwent liver transplantation between January 2007 and December 2016 in our liver 
transplantation institute were reviewed. The following data were analyzed: indications for 
transplantation, recipient age at the beginning of pregnancy, the interval between transplantation 
and pregnancy, maternal and fetal complications, type of delivery, the health condition of neonates, 
and modifications in immunosuppressive therapy.RESULTSDuring the study period, 1890 patients 
underwent liver transplantation. There were 185 women (9.8%) in childbearing age (15-45 years 
old), and 18 (9.7%) of them became pregnant during the study period. There were a total of 26 
pregnancies. The mean age of patients at the time of operation was 25.3 ± 5.2 years, and the mean 
interval between operation and conception was 32.7 ± 15.3 months. Seventeen pregnancies (65.4%) 
ended in a live birth in the study. Six pregnancies (23%) resulted with no maternal or fetal 
complications. The most frequent maternal complication during pregnancy was pregnancy-induced 
hypertension (n = 3; 16.6%).CONCLUSIONSDespite advances in immunosuppressive therapy and 
increasing experience in the management of these patients, pregnancies in liver transplant 
recipients are still more risky than in the general population for both the mother and the fetus. Thus, 
the issues related to fertility should be comprehensively discussed with the patients and their 
partners, preferably before transplantation, and pregnancies in liver transplant recipients should be 
followed up more carefully by a multidisciplinary team. 
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Abstract:INTRODUCTIONPregnancy after liver transplantation is possible but associated with 
increased risk of obstetrical complications. We report here for the first time the pregnancy 
outcomes after liver transplantation in Finland.MATERIAL AND METHODSAll of the 25 pregnancies 
ending in deliveries after liver transplantation in Finland in 1998-2015 were analyzed. The data were 
collected from the mothers' medical records. The main outcome measures included pregnancy 
complications and the mode of delivery. Neonatal outcome measures were birthweight, 5-min Apgar 
score and umbilical artery pH.RESULTSTwenty-six infants were born. Of all deliveries, 76% occurred 
at the ≥37 weeks of gestation and the average birthweight was 3040 g. Apgar scores were ≥7 in 
25/26 (96%) of the infants and cases of birth asphyxia (umbilical artery pH ≤ 7.05) were not 
detected. Cesarean section rate was 32%. Preeclampsia occurred in 12% of the women and the 
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preterm delivery rate was 24%. Co-morbidities (hypertension, intrahepatic cholestasis of pregnancy, 
Hodgkin's disease, colitis ulcerosa, epileptic attacks, cholangitis, splenic artery rupture, renal 
insufficiency and graft rejection) complicated 52% of pregnancies.CONCLUSIONPregnancies after 
liver transplantation in Finland result in good perinatal outcome with healthy, mostly full-term, 
normally grown offspring; however, serious maternal complications related to underlying liver 
pathology, transplant surgery and immunosuppressive medication occur frequently. 
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Publication Date: Feb 2017 

Publication Type(s): Journal Article 

PubMedID: 27044922 

Abstract:OBJECTIVETo determine the incidence of pregnancy in liver transplant (LT) patients in a 
large population-based cohort and to determine the maternal and fetal risks associated with these 
pregnancies.METHODSWe conducted an age-matched cohort study using the US Healthcare and 
Utilization project-Nationwide Inpatient Sample from 2003-2011. We used unconditional logistic 
regression, adjusted for baseline characteristics, to estimate the likelihood of common obstetric 
complications in the LT group compared with age-matched nontransplant patients.RESULTSThere 
were 7 288 712 deliveries and an estimated incidence of 2.1 LTs/100 000 deliveries over the nine-
year study period. LT patients had higher rates of maternal complications including hypertensive 
disorders (OR 6.5, 95% CI: 4.4-9.5), gestational diabetes (OR 1.9, 95% CI: 1.0-3.5), anemia (OR 3.2, 
95% CI: 2.1-4.9), thrombocytopenia (OR 27.5, 95% CI: 12.7-59.8) and genitourinary tract infections 
(OR 4.2, 95% CI: 1.8-9.8). Deliveries among women with LT had higher risks of cesarean section (OR 
2.9, 95% CI: 2.0-4.1), postpartum hemorrhage (OR 3.2, 95% CI: 1.7-6.2) and blood transfusion (OR 
18.7, 95% CI: 8.5-41.0). Fetal complications in LT patients included preterm delivery (OR 4.7, 95% CI: 
3.2-7.0), intrauterine growth restriction (OR 4.1, 95% CI: 2.1-7.7) and congenital anomalies (OR 6.0, 
95% CI: 1.1-32.0).CONCLUSIONAlthough pregnancies in LT recipients are feasible, they are 
associated with a high rate of maternal and fetal morbidities. Close antenatal surveillance is 
recommended. 
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Abstract:Many papers have reported on pregnancy and delivery after liver transplantation, but there 
have been no reports on pregnancy after ABO-incompatible liver transplantation. This paper reports 
the first successful pregnancy and delivery of a newborn after ABO-incompatible liver 
transplantation for fulminant hepatic failure. The patient was a 39-year-old female. She had an ABO-
incompatible liver transplantation, donated from her husband, due to subacute fulminant hepatitis 
of unknown etiology. She was taking tacrolimus, methylprednisolone, and mizoribine orally for the 
maintenance of immunosuppression at the time of discharge. She was discharged uneventfully on 
postoperative day 38 without any rejection episodes. At 1 year and 6 mo after transplantation, she 
indicated a wish to become pregnant. Therefore, treatment with mycophenolate mofetil was 
interrupted at that time. After two miscarriages, she finally became pregnant and delivered 
transvaginally 3 years after the transplantation. All of the pregnancies were conceived naturally. The 
newborn was female with a birth weight of 3146 g; the Apgar scores were 9 and 10. Delivery was 
performed smoothly, and the newborn exhibited no malformations. The mother and the newborn 
were discharged uneventfully. We suggest that pregnancy is possible for recipients after ABO-
incompatible liver transplantation. 
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Abstract:OBJECTIVETo study pregnancies achieved after liver transplantation in terms of obstetric 
complications, maternal, neonatal outcomes and post-pregnancy allograft function.METHODSA 
retrospective study of prospectively collected data was conducted, enrolling women with a history 
of liver transplantation performed in the Transplantation Unit of our hospital that delivered in our 
department. Obstetric characteristics and antenatal complications were reviewed. Apgar score, 
admission to Neonatal Intensive Care Unit (NICU) and need for emergency intubation were analyzed. 
Outcomes of regular follow-up concerning all complications of allograft function observed after 
pregnancy were also studied.RESULTSThere were five cases of allograft recipients delivering their 
pregnancies during the study period. Mean maternal age was 32.2 ± 5 years. Interval from 
transplantation to delivery ranged from 40 to 219 months. Mean gestational week at delivery was 
34.4 ± 2.5 weeks. Antenatal complications observed were pre-eclampsia (3 of 5 cases) and vaginal 
bleeding (1 of 5 cases). All preterm neonates were admitted to NICU, but no emergency intubation 
was demanded. One patient died a month after delivery, while three others were complicated by 
implant dysfunction up to 5 years after the delivery.CONCLUSIONPregnancy in a liver transplant 
recipient is associated with complications for mother and infant. 
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20. Evaluation of Pregnancy Outcomes After Liver Transplantation. 
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Abstract:Liver transplantation is increasing worldwide. Pregnancy after liver transplantation is 
considered to be well tolerated with favorable neonatal outcomes in cases of stable and sufficient 
graft function. In this study, our aim was to determine pregnancy and neonatal outcomes of patients 
after liver transplantation. Data for patients who had been followed-up by the liver transplantation 
clinic at the Dokuz Eylül University Medical Faculty Hospital, Turkey, between 2002 and 2016, and 
who had pregnancy after the transplantation were evaluated retrospectively. The earliest post-
transplantation conception occurred after 22 months and the latest conception occurred after 108 
months (mean, 55.4 months). Twenty-one pregnancies concluded with live births (100%). The mean 
birth week was 37.09. The earliest birth occurred at 27 weeks and the latest at 40 weeks. Mean birth 
weight was 2993 g (10th to 25th percentiles). No pregnancy-induced hypertension, pre-eclampsia, or 
gestational diabetes were observed in any patient. Five pregnancies concluded with premature 
birth. In conclusion, several complications may occur during pregnancy (such as hypertension or pre-
eclampsia, etc) in patients with liver transplantation, but it seems that pregnancy has good effects 
on graft functions and the neonatal outcomes are favorable. 
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Abstract:AIMThere are an increasing number of reports of pregnancy following liver transplantation, 
but many questions remain regarding preconception counseling and management of the pregnancy. 
The aim of this study was to report pregnancy outcomes in women who had undergone liver 
transplants and to gain insight into these issues.METHODSWe conducted a retrospective review of 
liver transplant recipients who had received prenatal care at Kyoto University Hospital between 
January 2001 and December 2015.RESULTSTwenty-six consecutive pregnancies in 17 liver transplant 
recipients were identified during the period. The most common indication for liver transplantation 
was biliary atresia (65%). The median age at transplantation was 19 years (range, 2-38). The median 
age at conception was 28 years (range, 20-41) with a median time between transplantation and 
conception of 8 years (range, 0-22). A tacrolimus-based immunosuppressive regimen (n = 21, 81%) 
was the most common at the time of conception. There were 13 live births (50%), four spontaneous 
miscarriages (15%), and nine induced abortions (35%). Median gestational age at delivery was 38 
weeks (range, 32-42), and the median birthweight was 2858 g (range, 1815-3864 g). Pregnancy and 
maternal complications included preterm deliveries (23%), intrauterine growth restriction (23%), 
pre-eclampsia (8%), cesarean delivery (23%), bacterial infection (15%), and biopsy-proven acute 
cellular rejection (15%). Two infants had congenital anomalies (tetralogy of Fallot and 
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hydronephrosis).CONCLUSIONPregnancy after liver transplantation can achieve relatively favorable 
outcomes. Obstetricians should be involved in the contraceptive and fertility counseling of female 
transplant recipients to prevent unintended pregnancies. 
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Abstract:During gestation, the woman's body undergoes various changes, and the line between 
physiology and pathology is very thin even in healthy women. Today, many of the liver transplant 
recipients are young women, who at one point in their lives may consider the possibility of 
pregnancy. Clinicians have to counsel them about the time of conception, the risk of miscarriage, the 
deterioration of the mother's health status, and the risk of birth defects. This review, based on our 
20 years of clinical experience and up-to-date literature, provides comprehensive guidelines on 
pregnancy management in liver transplant recipients. Pregnancy in liver transplant recipients is 
possible but never physiological. Proper management and pharmacotherapy lowers the incidence of 
complications and birth defects. Critical factors for perinatal success include stable graft function 
before pregnancy, proper preparation for pregnancy, and cautious observation during its course. 
Liver Transplantation 22 1408-1417 2016 AASLD. 
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Abstract:BACKGROUNDPregnancies in transplant recipients involve risks for both grafts and the 
fetus, and need to be carefully managed. Hypertension is the most frequent complications in 
pregnant transplant recipients, especially in renal transplant recipients. Strict control of blood 
pressure is essential for a favorable obstetric outcome and long-term graft survival. The aim of the 
study was to evaluate the influence of hypertension on obstetric outcome and graft function in 
pregnant renal transplant recipients (RTR) or liver transplant recipients (LTR) in comparison with 
healthy pregnant women.PATIENTS AND METHODSThis retrospective analysis included 46 RTR and 
55 LTR who delivered between the years 2000 and 2014. The control group consisted of 187 
nontransplant patients aged 20-45 years who delivered between 2010 and 2013. The analyzed group 
was divided into 2 subgroups: patients with hypertension and patients without hypertension. 
Descriptive data analysis, Fisher Exact test, unpaired Student t test, and analysis of the variance were 
performed.RESULTSHypertension prevalence among the RTR, LTR, and control group was 73.5%, 
34.5%, and 4.3% respectively. In the RTR group, the mean gestational age at delivery inp patients 
with hypertension vs without hypertension was 36 vs 34.5 weeks (P  .05). In the TRL group, the mean 
gestational age at delivery in group with hypertension vs without hypertension was 37 vs 3.9 weeks 
(P  .05). Hypertension in RTR patients had a negative influence on graft function (P > 
.05).CONCLUSIONHypertension is common in organ recipients, and is associated with adverse 
pregnancy outcomes and loss of graft function. 
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Abstract:Reports of pregnancy in liver transplantation (LT) patients have largely favorable outcomes. 
Concerns remain with regards to maternal and graft risk, optimal immunosuppression (IS), and fetal 
outcomes. We review all post-LT pregnancies at our center with regard to the outcomes and safety 
for the patient, graft, and fetus. A total of 117 conceptions occurred in 79 patients. Median age at 
conception was 29 years. Maternal complications included graft loss (2%), acute cellular rejection 
(ACR; 15%), pre-eclampsia/eclampsia (15%), gestational diabetes (7%), and bacterial sepsis (5%). 
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ACR was significantly more common in those women who conceived within 12 months of LT (P = 
0.001). The live birth rate was 73%. Prematurity occurred in 26 (31%) neonates, and 24 (29%) 
neonates were of low or very low birth weight. IS choice (cyclosporine versus tacrolimus) had no 
significant effect on pregnancy outcomes and complications. No congenital abnormalities occurred, 
and only 1 child born at 24 weeks had delayed developmental milestones. In conclusion, pregnancy 
following LT has a favorable outcome in the majority, but severe maternal risks remain. Patients 
should be counseled with regard to the above information so informed decisions can be made, and 
pregnancy must be considered high risk with regular monitoring by transplant clinicians and 
specialist obstetricians. 
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Abstract:OBJECTIVETo review complications in pregnancy after liver transplantation and assess the 
time interval since transplantation on fetal development and preterm birth rate.METHODA 
retrospective review of 53 pregnancies after liver transplantation among 45 women who delivered 
at the Medical University of Warsaw between 2001 and 2013.RESULTSMean duration of pregnancy 
was 37±2.3 weeks. Main complications were liver dysfunction, small-for-gestational-age, and 
preterm delivery. Mean time from transplant to pregnancy was 54±36 months for women who 
delivered before 34 weeks (n=9), 42±43 months for delivery at 34-36 weeks (n=10), and 57±36 
months for delivery after 37 weeks. Mean neonatal weight was 2838±626 g (37, 3125±474 g). 
Fourteen (26%) neonates had low birth weight (<2500 g) and 30 (56%) weighed <3000 g. Pregnancy 
proceeded without complication in 13 (29%), with a mean time from transplantation to conception 
of 52 months.CONCLUSIONAlthough physiological gestation and delivery at term are possible for 
women after liver transplantation, pregnancy is considered high risk. Counselling before pregnancy 
is required and patients must be managed by an obstetrician and a hepatologist. 
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Abstract:INTRODUCTIONThere are an increasing number of reports of pregnancy in transplant 
recipients but many questions remain regarding the effect of the transplant on pregnancy outcome, 
the pregnancy on the graft and the medication on the fetus. The majority of studies reporting 
outcomes in transplant recipients have focused on women with kidney transplants, and have 
included retrospective, voluntary registries or single centre studies.METHODSThe UK Obstetric 
Surveillance System (UKOSS) was used to prospectively identify all pregnant women with a liver or 
cardiothoracic transplant in the United Kingdom, between January 2007 and January 2012. Data 
were collected on demographics, transplant characteristics, immunosuppression regimens, 
antenatal care, maternal, graft and neonatal outcomes. In an exploratory analysis, we tested for 
associations between "poor fetal outcome" and medications used before or during 
pregnancy.RESULTS AND CONCLUSIONSWe report 62 pregnancies in 56 liver transplant recipients 
and 14 pregnancies in 14 cardiothoracic transplant recipients (including 10 heart, three lung and one 
heart-lung recipient). Liver transplant recipients, in comparison to cardiothoracic, had similar 
livebirth rates (92% vs. 87%) but better fetal outcomes (median gestational age 38 weeks vs. 35 
weeks; median birthweight 2698 g vs. 2365 g), fewer caesarean deliveries (47% vs. 62%), fewer 
maternal intensive care (ICU) admissions (19% vs. 29%) and fewer neonatal ICU admissions (25% vs. 
54%). Nine women (12%) were taking mycophenolate mofetil at conception, which was associated 
with adverse fetal outcomes. Pregnancy in transplant recipients may have successful outcomes, but 
complication rates are high, emphasising the role of pre-conception counselling and further research 
into the long-term effect on maternal and graft survival rates. 
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Abstract:Women constitute >30% of patients undergoing liver transplantation (orthotopic liver 
transplantation, OLT) and about 8% are of reproductive age, and 5% are pediatric females who will 
mostly survive into adulthood and will consider pregnancy. Although pregnancy in OLT recipients is 
associated with an increased incidence of hypertension, preeclampsia, anemia, preterm deliveries, 
and cesarean section, acute rejection and liver allograft loss do not appear to be increased and 
pregnancy-related maternal death is uncommon. The incidence of structural malformations in the 
newborn of liver transplant recipients is reported to be 4.4%, which is similar to the rate of 3-5% in 
the US general population. Patients are advised to defer conception for at least 1-2 years after OLT, 
while maintaining effective contraception. Pregnancy after OLT usually results in a favorable 
maternal and neonatal outcome when there is coordinated pre- and perinatal care by a 
multidisciplinary team composed of obstetric-gynecologists, and a transplant team. 
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Abstract:In this article, we focus on the biggest groups of organ transplant recipients, patients with a 
kidney or liver graft. Among these patients, about one sixth included women of childbearing 
potential. Therefore, the wish of getting pregnant is frequent in these peculiar patients, and careful 
planning and management of the pregnancies requires the expertise of obstetricians, midwives and 
transplant experts. Altogether, the outcome of the pregnancies in these women is acceptable. About 
75% off all pregnancies ended successfully with live births, and this is comparable if not superior to 
pregnancies in healthy women. This success might be caused not only by the special and intensive 
care provided to these high-risk pregnancies by the transplant centres but also by the low rate of 
unplanned pregnancies. The risk of rejections and organ loss after delivery is about 10%, and it is 
slightly enhanced in liver transplant recipients (LTRs) in comparison to kidney graft recipients (KTRs) 
but the number of organ losses in direct association with a pregnancy is rare. However, there is not 
only a higher frequency of pregnancy-associated disorders such as pre-eclampsia and preterm 
delivery but also an acceleration of hypertension, new-onset diabetes mellitus and newly arising 
infections also favoured by the maintained immunosuppressive therapy. This implies a specialized 
'control system' for these pregnant women that comprises ultrasound and Doppler investigation for 
risk assessment, infection screening, suitable therapy and the choice of non-teratogenic 
immunosuppressives. Antihypertensive treatment must be well balanced and adjusted to the 
possible growth-retarding effect on the foetus as well as on the co-morbidity of the mother. Finally, 



supplementation of vitamin D and iron is much more important in these transplanted women than 
in healthy pregnant women as vitamin D deficiency and anaemia are discussed to have an impact on 
pre-eclampsia and preterm delivery. These claims are widely discussed. Furthermore, the current 
literature is systematically reviewed by Scopus analysis. 
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Abstract:BACKGROUNDNowadays pregnancy after organ transplantation is possible due to advances 
in surgical and immunosuppressive therapies. One of the possible complications in pregnancy after 
organ transplantation is intrauterine growth restriction (IUGR). This may lead to various adverse 
perinatal outcomes. Prevalence of IUGR in the general population is estimated at 3%-10% with 
smoking being the most frequent maternal risk factor. The aim of this study was to determine the 
risk factors of IUGR in pregnant renal transplant recipients (RTR) or liver transplant recipients (LTR) 
in comparison with healthy pregnant women.METHODSRetrospective analysis included 48 RTR and 
52 LTR. IUGR was defined as estimated fetal weight less than the 10th percentile for gestational age. 
IUGR was diagnosed in 15 (31.3%) pregnant RTR and in 10 (19.2%) LTR. The control group consisted 
of 60 healthy pregnant women diagnosed with IUGR. Fisher exact test and Student t test were used 
to assess the differences in fractions and means, respectively, between distinguished groups of 
patients. Test for fractions based on asymptotic normal distribution was used to compare the 
proportion of patients with IUGR with the proportion of 10% in the general population. The logistic 
regression model was used to assess the statistical significance of correlations between the assumed 
risk factors and the prevalence of IUGR in multivariate settings.RESULTSHypertension, anemia, and 
proteinuria were the most frequent complications in the study group. They were more prominent in 
RTR than in LTR. Hypertension was diagnosed in all RTR, whereas severe anemia requiring 
erythropoietin treatment or blood transfusion was found in 4 RTR and in 1 LTR.CONCLUSIONIUGR is 
more common in organ recipients. Therefore, vigilant obstetric care is highly recommended in 
pregnant patients after renal or liver transplantation. Hypertension, severe anemia, and proteinuria 
proved not to be statistically significantly correlated with the prevalence of IUGR among patients 
after transplantation. 
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Abstract:Liver transplantation is considered to be the treatment of choice for end-stage liver disease 
and its success has led to an increase in the number of female liver transplant recipients who are of 
childbearing age. Several key issues that are noted when counselling patients who are considering 
pregnancy following liver transplantation include the optimal timing of pregnancy, optimal 
contraception methods and the management of immunosuppression during pregnancy. The present 
review summarizes the most recent literature so that the clinician may address these issues with 
their patient and enable them to make informed decisions about pregnancy planning. The authors 
review recent studies examining maternal and fetal outcomes, and the rates of complications 
including risk of graft rejection. Subsequently, the authors provide recommendations for counselling 
prospective mothers and the management of the pregnant liver transplant recipient. 
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Abstract:Objective: To determine and compare maternal, neonatal and graft outcomes in pregnant 
women after kidney or liver transplantation, who had delivered from 1 January 2005 to 1 February 
2010. Method(s): A retrospective, single-center study provided in Warsaw, Poland. Result(s): 
Complete data were collected in 38 deliveries in 37 women. Preexisting hypertension was present in 
15 of 19 (79%) pregnant kidney recipients and in 2 of 19 (10.5%) women after liver transplantation 
(p<0.000). The incidence of preeclampsia was also more often in pregnant kidney recipients (p0.04). 
Mean gestational age at labor was lower in the kidney group (34.9+/-3.56 vs. 37.5+/-1.62, p0.000). A 
similar relation was observed in the frequency of preterm deliveries before 37 weeks of gestation 
(42% vs. 11%, respectively, p0.02) and neonates small for gestational age (47% vs. 11%, respectively, 
p0.008). Cesarean sections were performed in approximately 79% (15/19) and 95% (18/19) liver and 
kidney posttransplant pregnancies, respectively. Four of 38 infants presented structural 
malformations. Conclusion(s): Pregnancies after kidney transplantation are complicated with a 
higher prevalence of prematurity and worse neonatal prognosis, which depends mainly on the 
underlying condition. © 2012 Informa UK, Ltd. 
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Abstract:Approximately 14,000 women of reproductive age are currently living in the United States 
after liver transplantation (LT), and another 500 undergo LT each year. Although LT improves 
reproductive function in women with advanced liver disease, the associated pregnancy outcomes 
and maternal-fetal risks have not been quantified in a broad manner. To obtain more generalizable 
inferences, we performed a systematic review and meta-analysis of articles that were published 
between 2000 and 2011 and reported pregnancy-related outcomes for LT recipients. Eight of 578 
unique studies met the inclusion criteria, and these studies represented 450 pregnancies in 306 LT 
recipients. The post-LT live birth rate [76.9%, 95% confidence interval (CI) = 72.7%-80.7%] was higher 
than the live birth rate for the US general population (66.7%) but was similar to the post-kidney 
transplantation (KT) live birth rate (73.5%). The post-LT miscarriage rate (15.6%, 95% CI = 12.3%-
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19.2%) was lower than the miscarriage rate for the general population (17.1%) but was similar to the 
post-KT miscarriage rate (14.0%). The rates of pre-eclampsia (21.9%, 95% CI = 17.7%-26.4%), 
cesarean section delivery (44.6%, 95% CI = 39.2%-50.1%), and preterm delivery (39.4%, 95% CI = 
33.1%-46.0%) were higher than the rates for the US general population (3.8%, 31.9%, and 12.5%, 
respectively) but lower than the post-KT rates (27.0%, 56.9%, and 45.6%, respectively). Both the 
mean gestational age and the mean birth weight were significantly greater (P < 0.001) for LT 
recipients versus KT recipients (36.5 versus 35.6 weeks and 2866 versus 2420 g). Although pregnancy 
after LT is feasible, the complication rates are relatively high and should be considered during 
patient counseling and clinical decision making. More case and center reports are necessary so that 
information on post-LT pregnancy outcomes and complications can be gathered to improve the 
clinical management of pregnant LT recipients. Continued reporting to active registries is highly 
encouraged at the center level. 
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Abstract:More than 80% of pediatric transplant recipients will survive to reach adulthood, and many 
will consider having children. We report on outcomes and management of five pregnancies in four 
women undergoing orthotopic liver transplantation during childhood or adolescence and followed 
up at our Transplant Center. A retrospective clinical folder audit was performed. Mean age at 
transplantation was 13.3 ± 3.4 yr (range, 10-18 yr). Mean interval between transplantation and 
pregnancy was 15.4 ± 4.9 yr (range, 10-22 yr). Mean maternal age at conception was 28 ± 3.5 yr 
(range, 23-32 yr). Mean gestational age was 36.6 ± 1.7 wk. Mean birth weight was 2672 ± 249 g. 
Immunosuppression was cyclosporin based in three women and tacrolimus based in one woman. 
Pregnancy complications necessitating the induction of labor included fetal distress and rising 
maternal liver enzymes in two women, cholestasis of pregnancy and impaired renal graft function in 
one woman, fetal distress and preeclampsia in one woman. Modes of delivery were normal vaginal 
delivery in three women and cesarean section in one woman. No maternal or fetal deaths and no 
congenital malformations occurred. No episodes of rejection occurred during pregnancy. Two 
women experienced acute cellular rejection requiring an increase in baseline immunosuppression in 
the first year, following delivery. No graft losses occurred during a mean follow-up of 44 ± 17.9 
months post-delivery. With careful management, pregnancy post-liver transplantation can have a 
successful outcome. 
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Abstract:INTRODUCTIONLiver transplantations give female recipients an ability to carry pregnancies 
successfully. However, solid organ transplantations exacerbate the pregnancy including maternal 
and neonatal outcomes. The aim of our study was to evaluate and identify the obstetric outcomes in 
women with a prior liver transplantation.METHODSWe analyzed all pregnant woman who had 
undergone a prior liver transplantation and afterward delivered from 2001 to 2011. Complete data 
were assessed in 39 deliveries and 40 live births. Three women were pregnant twice after liver 
transplantation.RESULTSThe mean gestational age at birth measured 37.2±2.2 weeks. The most 
common obstetric complications were premature labor (12/39,30.8%), hypertension (10/39, 25.6%), 
and symptomatic urinary tract infections (7/39, 18%). Other complications were pregestational 
diabetes (n=1), cholestasis (n=3), and of severe anemia treated with blood transfusions (n=2). The 
mean time from organ transplantation to delivery was 67.6±47.2 months. Acute graft rejections 
occurred among pregnant women 7.7% (3/39) of studied. Only 8 (20.5%) deliveries were finished 
vaginally. Infants small for gestational age were diagnosed in 20% (8/40). One case displayed a 
congenital urinary tract malformation. None of the neonates died 
neonatally.CONCLUSIONSPregnancies are possible after liver transplantation and likely end with 
successful maternal and newborn outcomes. Some cases experience an increased risk of obstetric 
complications. Therefore, posttransplant pregnancies must be regularly monitored with a 
multidisciplinary approach. 
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Abstract:Liver transplant recipients and their infants may have an increased risk of obstetric 
complications. Our objective was to describe pregnancy outcomes in women with a prior transplant 
from a population-based perspective. We analyzed the 1993-2005 US Nationwide Inpatient Sample 
database to identify obstetric hospitalizations among transplant recipients (n = 206) and controls 
matched by age, hospital, and year (n = 4060). The effect of prior transplantation on maternal and 
fetal outcomes was evaluated with regression models with adjustments for patient and hospital 
factors, including admission to a transplant center. Between 1993 and 2005, 146 delivery admissions 
among liver transplant recipients were identified. Cesarean deliveries were more common among 
transplant recipients (38% versus 24%; P = 0.0001); however, this difference was not significant after 
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multivariate adjustment [OR (odds ratio) = 0.87; 95% confidence interval (CI) = 0.60-1.27]. Maternal 
mortality was similar among cases and controls (0% versus 0.02%; P = 1.00), but transplant patients 
had higher rates of fetal mortality (6.3% versus 2.0%; P = 0.0006), antepartum admission (OR = 2.27; 
95% CI = 1.59-3.25), and maternal (OR = 2.63; 95% CI = 1.82-3.80) and fetal complications (OR = 2.49; 
95% CI = 1.68-3.70). Gestational hypertension (30% versus 9%; P < 0.0001) and postpartum 
hemorrhage (8% versus 3%; P = 0.009) were more common among transplant recipients; their 
infants had higher rates of prematurity (27% versus 11%; P < 0.0001), distress (10% versus 5%; P = 
0.005), and growth restriction (5% versus 2%; P = 0.05) but not congenital anomalies. Hospitalization 
in a transplant center ( approximately 50%) was associated with similar obstetric outcomes. In 
conclusion, although most pregnancy outcomes are favorable, liver transplant recipients and their 
infants have an increased risk of obstetric complications. Additional studies evaluating mechanisms 
aimed at reducing these complications are necessary. 
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Abstract:Since the first pregnancy in a transplant recipient in 1958, pregnancy in recipients of solid 
organ transplants has become increasingly common. Although previously considered a hazardous 
event, data collected over the last 50 years demonstrate that despite an increased risk of maternal 
and fetal complications, pregnancy in transplant recipients can have a successful outcome. As of 
2006, there were over 3000 female liver transplant recipients of childbearing age in the USA. Two 
hundred and two pregnancies and 205 outcomes were reported in 121 liver transplant recipients in 
the National Transplantation Pregnancy Registry. Children born to female liver recipients have a 
greater risk of prematurity and low birth weight than the general population, but no malformation 
patterns have been observed. Mothers are more likely to experience pregnancy-induced 
hypertension, pre-eclampsia and caesarian section, but overall mortality is not worse. Rates of acute 
rejection and graft loss are similar to nonpregnant liver recipients. The optimal timing of conception 
post-transplant is controversial, but current recommendations suggest waiting for at least 1 year 
after transplantation. Choice of contraception is also debatable, although barrier methods have 
traditionally been preferred. Many medications used for post-transplant immunosuppression have 
potential effects during pregnancy and breast-feeding. The risks and benefits of each medication 
should be reviewed with patients contemplating pregnancy, and regimens should be tailored 
accordingly. 
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Abstract:There have been great strides in transplant medicine over the past few decades, and 
hundreds of pregnancies have now been reported in liver transplant recipients. Information on 
pregnancy in transplant patients has been collected through case reports, retrospective center-
specific studies, and voluntary registries. Overall, favorable pregnancy outcomes have been reported 
for these patients. Pregnancy complications, however, are more common in liver transplant 
recipients than in the general population. Accordingly, pregnancies in liver transplant recipients 
should be followed by a multidisciplinary team involving both maternal fetal medicine specialists and 
transplant physicians. This chapter outlines the available data on the maternal and obstetrical 
outcomes of pregnancies in liver transplant recipients, and will review guidelines for management of 
these high-risk pregnancies. 
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Abstract:AIMA high rate of cesarean sections has been reported among high-risk pregnancies in liver 
transplant recipients. The aim of this study was to analyze the course of deliveries and the 
indications for cesarean sections in women after liver transplantation.MATERIALS AND 
METHODSFrom 2001 to 2006, we noted 21 deliveries in 17 liver recipients. The mean age of women 
was 27.9 +/- 6.6 years and the mean time from transplantation to pregnancy was 4.3 +/- 3.6 years. 
Most patients were primigravidas on tacrolimus-based immunosuppressive regimens. We 
retrospectively analyzed obstetric data regarding the delivery and the early puerperium.RESULTSWe 
noted 6 vaginal deliveries (29%) and 15 cesarean sections (71%). Mean gestational age in the group 
of vaginal deliveries was 37.6 +/- 2.2 weeks. No labor complications were noted. All neonates were 
delivered in a good state (Apgar score from 8 to 10 points) with mean birth weight of 2725 g. All 
cesarean sections were performed for obstetric indications: fetal distress, breech presentation, 
intrauterine growth retardation, or complications related to premature labor. Mean gestational age 
was 37.0 +/- 1.9 weeks. The Apgar scores ranged from 4 to 10 points; mean birth weight was 2787 g. 
The mean period of hospitalization after surgical labor was 4 days longer compared with the vaginal 
delivery group.CONCLUSIONThe high rate of cesarean sections (71%) in liver recipients is associated 
with a great incidence of obstetric complications of pregnancy. Safe and uneventful vaginal delivery 
is possible with growing experience in the management of pregnant transplanted women. 
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39. Pregnancy after liver transplantation 

Author(s): Rinella M.E. 

Source: Annals of Hepatology; 2006; vol. 5 (no. 3); p. 212-215 

Publication Date: 2006 

Publication Type(s): Review 

PubMedID: 17060886 

Abstract:Although the transplant community has begun to gather experience in pregnancy after liver 
transplant, much remains to be learned about the effects of pregnancy on mother and child. Most 
women with end stage liver disease have amenorrhea or are unable to conceive due to medical 
complications. Liver transplantation offers such patients the opportunity to have children. Since 
libido and fertility can return fairly rapidly, it is important to discuss birth control in the early post 
transplant period. It is recommended that pregnancy be delayed for 1 and preferably 2 years post-
transplant as pregnancies within the first year are associated with higher rates of premature birth 
and cellular rejection. The current evidence suggests that pregnancy is safe after transplant, 
however it requires close follow-up by a team of experienced physicians. 
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40. Pregnancy outcome after liver transplantation: a single-center experience of 71 pregnancies in 
45 recipients. 

Author(s): Christopher, Vimala; Al-Chalabi, Thawab; Richardson, Paul D; Muiesan, Paolo; Rela, 
Mohammed; Heaton, Nigel D; O'Grady, John G; Heneghan, Michael A 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Jul 2006; vol. 12 (no. 7); p. 1138-1143 

Publication Date: Jul 2006 

Publication Type(s): Journal Article 

PubMedID: 16799943 

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Wiley Online Library  

Abstract:Infertility is common in women with end-stage liver disease. Successful liver transplant (LT), 
however, can restore childbearing potential. Controversy exists regarding the most appropriate 
immunosuppressive regimen and timing of conception following LT. We report the outcomes of a 
review of all pregnancies occurring following LT at King's College Hospital, London, from 1988 to 
2004. Seventy-one pregnancies were recorded in 45 women. Tacrolimus (60%) and cyclosporin A 
(38%) were the predominant primary immunosuppressive agents used. Median age at conception 
was 29 years (range, 19-42), with a median time from LT to conception of 40 months (range, 1-111). 
There were 50 live births, and no maternal or fetal deaths related to pregnancy. There were no graft 
losses. Median gestation was 37 weeks (range, 24-42) with a median birth weight of 2,690 g (range, 
554-4,260). Caesarean section was performed in 40% of pregnancies. Complications included 
pregnancy-induced hypertension in 20%, preeclampsia in 13%, acute cellular rejection in 17%, and 
renal impairment in 11%. There was no statistically significant difference in complication rates 
observed between immunosuppressive groups. Pregnancies occurring within 1-year posttransplant 
had an increased incidence of prematurity, low birth weight, and acute cellular rejection compared 
to those occurring later than 1 year. In conclusion, this study confirms that favorable outcomes of 
pregnancy post-LT can be expected for the majority of patients. However, delaying pregnancy until 
after 1-year post-LT is advisable, since doing so maybe associated with a lower risk of prematurity. 
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41. Pregnancy after liver transplantation: report of 8 new cases and review of the literature. 

Author(s): Dei Malatesta, Marialuisa Framarino; Rossi, Massimo; Rocca, Bianca; Iappelli, Massimo; 
Giorno, Maria Pia; Berloco, Pasquale; Cortesini, Raffaello 

Source: Transplant immunology; Apr 2006; vol. 15 (no. 4); p. 297-302 

Publication Date: Apr 2006 

Publication Type(s): Research Support, Non-u.s. Gov't Case Reports Journal Article Review 

PubMedID: 16635752 

Available  at Transplant immunology -  from EBSCO (MEDLINE Complete)  

Abstract:Improved survival and quality of life following liver transplantation are associated with an 
increased frequency of pregnancies in liver-transplanted women. We investigated the outcome, 
complications, and management of those pregnancies. We have reviewed the literature and report 8 
pregnancies in 6 transplant recipients. Seven pregnancies were completed at 38+/-2 (mean+/-
standard deviation) weeks. One miscarriage occurred at week 12. Newborns' weight averaged 
2938+/-156 g. Main complications were preeclampsia (n=1) and reversible cholestasis (n=1). Among 
285 pregnancies reported in literature, 78+/-20% were successful and the main complications were: 
preeclampsia (26+/-19%), hypertension (28+/-19%), reversible liver dysfunction (27+/-21%), 
cesarean delivery (23+/-10%), preterm birth (31+/-28%), small for gestational age infants (23+/-
10%), rejection (10+/-7%). Gestational weeks were 36.7+/-1.3, perinatal mortality was 4+/-10%, 
malformation rate 3%. The rates of both abortions and complications (preeclampsia and/or 
hypertension) were inversely related to the time interval between transplantation and conception 
(p<0.05). Abortions occurred more often in recipients whose underlying disease was autoimmune 
cirrhosis than in recipients with inherited disorders. Rejection rate was approx. 10%, which appears 
higher than reported in a non-pregnant population after a comparable time interval from transplant 
(2-3%). Up to 28 months after delivery, maternal death was 5.5+/-7%. We conclude that: the time 
intervals between transplantation and conception as well as the original cause of liver failure 
influence the outcome and complications of pregnancies in liver recipients. However, neonatal 
survival is high, while malformations are relatively rare. 
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42. Pregnancy and delivery after liver transplantation. 

Author(s): Jabiry-Zieniewicz, Z; Cyganek, A; Luterek, K; Bobrowska, K; Kamioski, P; Ziółkowski, J; 
Zieniewicz, K; Krawczyk, M 

Source: Transplantation proceedings; Mar 2005; vol. 37 (no. 2); p. 1197-1200 

Publication Date: Mar 2005 

Publication Type(s): Journal Article 

PubMedID: 15848667 

Abstract:AIMAccording to statistics, women constitute one-third of all liver recipients and 
approximately 75% of female recipients are of reproductive age. Successful liver transplantation in 
these patients results in the restoration of menstrual function and fertility. The aim of this study was 
to assess the course of pregnancy and delivery in liver-transplanted women.MATERIALS AND 
METHODSWe retrospectively analyzed data of 138 liver-transplanted women, aged from 18 to 63 
years, who underwent regular gynecological evaluations. Among 77 patients of reproductive age, 11 
women conceived and delivered babies.RESULTSAll patients have successfully delivered. The mean 
gestation age at delivery was 36.5 weeks. All neonates were delivered in a good state with no 
congenital abnormalities. Common pregnancy complications were preterm birth, anemia, 
intrahepatic cholestasis, and infection. In 1 case, graft rejection was observed due to willful 
discontinuation of immunosuppressive therapy. Two spontaneous vaginal deliveries and 9 caesarean 
sections were performed. All caesarean sections were performed for obstetrical indications: fetal 
intrauterine asphyxia (n = 4), breech presentation (n = 2), threatening intrauterine infection (n = 2), 
and preterm twin delivery (n = 1).CONCLUSIONHigh-risk pregnancies in liver-transplanted women 
are generally associated with good outcomes, although an increased rate of preterm labor, 
intrauterine infections, anemia, and cholestasis were observed. Pregnancy did not seem to impair 
graft function or accelerate rejection in patients receiving immunosuppressive therapy. 
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43. Outcome of pregnancy after organ transplantation: A retrospective survey in Italy 

Author(s): Miniero R.; Tardivo I.; Curtoni E.S.; Dall'Omo A.M.; Bresadola F.; Calconi G.; Cavallari A.; 
Centofanti P.; Filipponi F.; Franchello A.; Goggi C.; La Rocca E.; Mammana C.; Nino A.; Parisi F.; 
Regalia E.; Rosati A.; Segoloni G.P.; Setti G.; Todeschini P.; Tregnaghi C.; Zanelli P. 

Source: Transplant International; Dec 2004; vol. 17 (no. 11); p. 724-729 

Publication Date: Dec 2004 

Publication Type(s): Review 

PubMedID: 15717217 

Available  at Transplant international : official journal of the European Society for Organ 
Transplantation -  from Wiley Online Library  

Available  at Transplant international : official journal of the European Society for Organ 
Transplantation -  from EBSCO (MEDLINE Complete)  

Available  at Transplant international : official journal of the European Society for Organ 
Transplantation -  from Unpaywall  

Abstract:The number of women who decide to have a child after organ transplantation has 
increased. We determined the outcomes of 67 pregnancies of women who had undergone kidney, 
liver or heart transplantation. All recipients had been maintained on immunosuppressive therapy 
before and during pregnancy. Pregnancy complications at term were observed in 17 out of 67 
women (25%), hypertension being the most frequent complication (16.17%). Two transplant 
rejections were reported. Sixty-eight infants were delivered (including one pair of twins); five 
women had two pregnancies at term. Twenty-eight miscarriages (29.2%) were recorded. Of these 68 
babies (including the pair of twins), 40 (58.8%) were born at term and 28 (41.2%) before term. The 
babies were followed-up for 2 months to 13 years. According to our previous experience, our study 
shows that patients who have undergone organ transplantation can give birth to healthy infants as 
long as they are monitored accurately during pregnancy. © Springer-Verlag 2004. 
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44. Pregnancy outcome in liver transplant recipients. 

Author(s): Nagy, Sandor; Bush, Melissa C; Berkowitz, Richard; Fishbein, Thomas M; Gomez-Lobo, 
Veronica 

Source: Obstetrics and gynecology; Jul 2003; vol. 102 (no. 1); p. 121-128 

Publication Date: Jul 2003 

Publication Type(s): Comparative Study Journal Article 

PubMedID: 12850617 

Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Abstract:OBJECTIVETo evaluate pregnancy course, complications, and outcomes in liver transplant 
recipients.METHODSWe conducted a retrospective review of 38 pregnancies conceived between 
1992 and 2002 in 29 women who underwent liver transplantation at Mount Sinai Medical 
Center.RESULTSThe most common primary liver disease was autoimmune hepatitis. All patients 
were on immunosuppressive regimens that included cyclosporine A or tacrolimus. There were four 
spontaneous first-trimester abortions and ten first-trimester terminations for worsening liver 
function. The interval from transplantation to pregnancy was shorter in the group that had abortions 
and terminations (24.4 +/- 24.3 months) as compared with the group that had live births (47.8 +/- 
28.7 months), P =.02. There were 24 live births to 20 patients. The mean gestational age at delivery 
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was 36.4 weeks, and the mean birth weight was 2762 g. Pregnancy complications included 
preeclampsia (20.8%), chronic hypertension (20.8%), hemolysis, elevated liver enzymes, low 
platelets syndrome (8.3%), creatinine 1.3 mg/dL or more (25.0%), anemia (33.3%), diabetes (37.5%), 
cesarean delivery (45.8%), preterm birth less than 37 weeks (29.2%), intrauterine growth restriction 
(16.7%), and biopsy-proven graft rejection during pregnancy (16.7%). There were no intrauterine or 
neonatal deaths. All 5-minute Apgar scores were greater than 7. Four minor congenital anomalies 
were noted. Before 1997, there were five maternal deaths, 10-54 months after pregnancy. 
Pregnancy complications in our population were more common in those patients who delivered 
from 1992 to 1997 than in those who delivered from 1998 to 2002.CONCLUSIONPregnancy planned 
at least 2 years after liver transplantation with stable allograft function can have excellent maternal 
and neonatal outcome. 
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45. Contraception and pregnancy after liver transplantation. 

Author(s): Riely, C A 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Nov 2001; vol. 7 (no. 11) 

Publication Date: Nov 2001 

Publication Type(s): Journal Article Review 

PubMedID: 11689779 

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Wiley Online Library  

Abstract:1. Libido returns promptly after liver transplantation; patients should be counseled on 
contraception and avoidance of sexually transmitted diseases. 2. Women after liver transplantation 
are at increased risk for cancer and should have regularly scheduled screening for cervical and breast 
cancer. 3. Immunosuppression during pregnancy is not teratogenic and does not lead to congenital 
anomalies. 4. Pregnancy after liver transplantation is often successful, but must be regarded as high 
risk, associated with an increased risk for hypertension and preeclampsia, intrauterine growth 
retardation, and prematurity. It is best delayed until 1 to 2 years after grafting. 5. Close monitoring 
of immunosuppressant levels in the blood is crucial during pregnancy to avoid inappropriately low 
levels of immunosuppression. 
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46. Obstetrical and neonatal outcome in pregnancies after liver transplantation. 

Author(s): Miller, J C; Mastrobattista, J M; Katz, A R 

Source: American journal of perinatology; 2000; vol. 17 (no. 6); p. 299-302 

Publication Date: 2000 

Publication Type(s): Comparative Study Journal Article 

PubMedID: 11144311 

Abstract:The obstetrical and neonatal courses in pregnancies following orthotopic liver 
transplantation were studied. Maternal and neonatal records were reviewed from six patients (eight 
pregnancies), cared for by a single practitioner, who had undergone orthotopic liver transplantation 
prior to pregnancy between 1984 and 1999. Demographic data, reason for transplantation, interval 
from transplantation to pregnancy, immunosuppressive agents, antepartum complications, and 
maternal and neonatal outcomes were reviewed. Many reasons for transplantation were noted, and 
no acute graft rejection occurred. Maternal complications noted were mild renal insufficiency, 
chronic hypertension, pregestational diabetes, and erythema nodosum. Antepartum complications 
included oligohydramnios, preterm labor, premature rupture of membranes, severe preeclampsia, 
fetal growth restriction, multiple congenital anomalies, and intra-amniotic infection. There was one 
miscarriage at 8 weeks, one previable and one periviable delivery, and the remainder delivered after 
34 weeks. In our cohort of patients, once fetal viability was achieved, patients with a prior liver 
transplant had reasonable maternal and neonatal outcomes. 
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47. Pregnancy after liver transplantation. 

Author(s): Armenti, V T; Herrine, S K; Radomski, J S; Moritz, M J 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Nov 2000; vol. 6 (no. 6); p. 671-685 

Publication Date: Nov 2000 

Publication Type(s): Research Support, Non-u.s. Gov't Comparative Study Journal Article Review 

PubMedID: 11084052 

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Wiley Online Library  

Abstract:The first known posttransplantation pregnancy was in 1958 in a renal transplant recipient 
who had received a kidney from her identical twin sister. The first known posttransplantation 
pregnancy in a liver transplant recipient was in 1978. Information available from female kidney 
transplant recipients helped in the decision making involved in the management of this case, as well 
as those that followed. Over the last 20 years, issues specific to liver transplantation and pregnancy 
have been identified. Similar to the kidney transplant recipient population, when prepregnancy 
recipient graft function is stable and adequate, pregnancy appears to be well tolerated. Also similar 
to kidney transplant recipients, there has been no evidence of a specific malformation pattern 
among the children, and although prematurity and low birth weight occur, overall newborn 
outcomes have been favorable. Pregnancy in the setting of recurrent liver disease, such as recurrent 
hepatitis C, poses a potential problem among liver transplant recipients, as well as the possible 
adverse effects of immunosuppression on maternal kidney function. Also of significance, peripartum 
graft deterioration has more severe consequences in this transplant recipient population. Therefore, 
pregnancy must be considered carefully in this transplant recipient group. Since 1991, the National 
Transplantation Pregnancy Registry (NTPR) has studied the safety of pregnancy outcomes in solid-
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organ transplant recipients. The purpose of this review is to catalog studies in the literature, as well 
as to present current data from the registry with management guidelines. 
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48. Maternal hemodynamics and pregnancy outcome in women with prior orthotopic liver 
transplantation. 

Author(s): Carr, D B; Larson, A M; Schmucker, B C; Brateng, D A; Carithers, R L; Easterling, T R 

Source: Liver transplantation : official publication of the American Association for the Study of Liver 
Diseases and the International Liver Transplantation Society; Mar 2000; vol. 6 (no. 2); p. 213-221 

Publication Date: Mar 2000 

Publication Type(s): Journal Article 

PubMedID: 10719023 

Available  at Liver transplantation : official publication of the American Association for the Study of 
Liver Diseases and the International Liver Transplantation Society -  from Wiley Online Library  

Abstract:The aim of this study is to evaluate the hemodynamics and pregnancy outcome of women 
with prior orthotopic liver transplantation. Hemodynamic measurements by Doppler technique were 
performed on pregnant subjects with prior orthotopic liver transplantation. Maternal characteristics, 
renal function, pregnancy complications, delivery indications, delivery mode, and neonatal outcomes 
were evaluated. Six pregnancies occurred in 5 women after orthotopic liver transplantation at the 
University of Washington Medical Center (Seattle, WA) between 1991 and 1999. Four of the 6 
pregnancies were complicated by chronic hypertension, fetal growth restriction, and preterm 
delivery. Two pregnancies had worsening hypertension characterized by vasoconstriction in the 
second trimester despite antihypertensive therapy. These 2 subjects were administered cyclosporine 
for maintenance immunosuppression and had greater mean arterial pressures preconception and in 
the first trimester than the other subjects. One of these pregnancies resulted in fetal demise at 25 
weeks' gestation. The other subject was delivered at 28 weeks' gestation for nonreassuring fetal 
status and superimposed preeclampsia. All pregnancies were complicated by renal insufficiency; 
however, the 2 subjects with poor obstetric outcome had preconception serum creatinine levels 
greater than 1.5 mg/dL and creatinine clearances less than 40 mL/min. Pregnancies complicated by 
second-trimester vasoconstriction and moderate renal insufficiency are at risk for preeclamspia, 
fetal growth restriction, and fetal demise. Good obstetric outcome can occur in women with mild 
renal insufficiency and well-controlled chronic hypertension. Improved hypertensive control 
preconception may decrease the risk for preeclampsia and poor obstetric outcome. 
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