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Abstract

Background: Many pediatric heart transplant (HT) recipients reach adulthood and may be 

interested in family planning; there is little data regarding safety of pregnancy post HT and 

clinicians’ opinions differ. Pediatric HT clinicians are instrumental in early counseling. Thus, a 

better understanding of pediatric HT clinicians’ practices regarding family planning and how well 

aligned these practices are with adult transplant centers is essential.

Methods: We conducted a confidential, web-based survey of pediatric HT clinicians in fall 2021. 

We summarized and compared answers using Fisher’s exact test.

Results: The survey was sent to 53 United States-based HT directors and to the International 

Society for Heart and Lung Transplantation and Pediatric Heart Transplant Society list serves. 

There were 69 respondents. The majority (77%) of respondents felt pregnancy was feasible 

in selected or all female HT recipients. Ten respondents reported that their institution had an 

established policy regarding pregnancy post HT. A majority (77%) of HT clinicians would either 

use a shared care model or recommend transition to their adult institution if pregnancy occurred, 

though 74% of respondents were either unaware of their corresponding adult institution’s policy 

(62%) or had a counterpart adult program with a policy against pregnancy post HT (12%).

Conclusions: While many providers feel pregnancy is feasible in pediatric HT recipients, there 

remains significant practice variation. Few pediatric programs have a policy regarding pregnancy 

post HT. Future efforts to provide consistent messaging between adult and pediatric HT programs 

regarding the feasibility and care of post HT pregnancy are warranted.

Introduction

Post-transplant survival for children and adolescents continues to improve.1 Many pediatric 

heart transplant (HT) recipients will reach adulthood and may be interested in family 

planning.2 There are hypothetical concerns that carrying a fetus may increase risk of 

rejection in solid organ transplant patients and there is limited data regarding safety of 

pregnancy.3 Due to this lack of data, clinicians caring for HT recipients differ in opinions 

regarding safety of pregnancy and recommended immunosuppression during pregnancy.4

DeFilippis et al. found that about one third of HT clinicians believed that pregnancy should 

be avoided in all female HT recipients and nearly half reported that their center had a formal 

policy regarding pregnancy post HT.3 To our knowledge, DeFilippis’ survey is the only 

published study regarding opinions surrounding pregnancy in HT recipients and primarily 

included adult HT clinicians; there are no surveys focused on pediatric HT clinicians. 

However, pediatric HT clinicians are instrumental in early counseling and teaching, as they 

care for many children and young adults in their early reproductive years. Thus, a better 

understanding of pediatric HT clinicians’ attitudes and practices regarding family planning 

and how well aligned these practices are with adult transplant centers is essential. The aim 

of this study was to describe current practices among pediatric HT clinicians and pediatric 

institutional policies regarding pregnancy post HT.
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Methods

We conducted a confidential, voluntary, web-based survey of pediatric HT clinicians 

between September and November 2021. Survey questions can be found in the supplemental 

materials. The University of Utah and Primary Children’s Hospital Institutional Review 

Boards approved this study. This study complies with the ISHLT Ethics statement. United 

States-based pediatric HT directors were emailed with a link inviting them to participate 

in the survey with a subsequent reminder message weeks later. The survey link was 

then distributed via the International Society for Heart and Lung Transplantation (ISHLT) 

connect platform (375 members) and Pediatric Heart Transplant Society (PHTS) Basecamp 

platform (648 members). This distribution was followed by two reminder messages in the 

following weeks. Data were collected via Research Electronic Data Capture (REDCap). 

The questionnaire was developed and refined using expert review and adherence to best 

practices in survey question writing.5 All of the questions were mandatory and the majority 

of questions included a “prefer not to answer” option. We summarized the survey by the full 

cohort or by subset by count and percentage since all were categorical variables. Fisher’s 

exact test was used to compare clinician characteristics across recommendations to avoid 

posttransplant pregnancy. Statistical significance was assessed at the 0.05 level. Statistical 

analyses were implemented using R v. 4.1.2 (R Core Team, 2020).

Results

Respondent Characteristics

The survey was sent to as many as 1023 HT clinicians: 53 United States-based pediatric HT 

directors as well as to members of the ISHLT and PHTS list serves with 69 respondents. An 

overall response rate calculation was not performed given the likely but unknown extent of 

overlap between the two list serves, making it difficult to accurately capture the denominator 

of respondents.6 However, 30 of the self-identified transplant medical directors were US 

based, making the response rate 57% (30/53) among US based pediatric HT directors.

Nearly half of respondents (46%) identified themselves as a transplant medical director. The 

majority of respondents were pediatric cardiologists (77%) followed by pediatric transplant 

advance practice clinicians (nurse practitioners / physician assistants) (20%), surgeons (1%), 

and nurse or transplant coordinators (1%). Nearly one-half of the respondents were women 

(48%) and about one-half of the respondents have been in practice for greater than ten 

years (49%). The majority reported practicing in the United States (93%); followed by 

Canada (6%), and Austria (1%). There were respondents from at least 39 different pediatric 

transplant centers (37 US-based, as well as one center each from Canada and Austria) (Table 

1). The number of pediatric HTs varied widely with respondents practicing at centers with 

the following annual pediatric HT volumes: 14% <5, 33% with 6-10; 28% with 11-15, and 

23% >15.

Experience and Counseling

The majority of respondents (87%) reported gynecologists or primary care clinicians 

serve as the primary prescribers of contraception for HT patients. Only 6% reported 
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transplant clinicians typically prescribe contraception for their patients. Almost half (45%) 

recommended that female HT recipients specifically use two methods of contraception.

Notably, 59% of respondents had a HT recipient interested in becoming pregnant, though 

only 29% of the respondents reported that a HT recipient had become pregnant in 

their program within the past 5 years. About half (52%) of respondents reported that 

clinicians at their institution always or often provide information regarding pregnancy post 

transplantation to pediatric HT recipients or their families prior to transplantation. About 

one-third (36%) reported that they typically counsel female transplant recipients on the 

possibility that their partner may be the sole parent given the projected survival of HT 

recipients, while 10% preferred not to answer this question. Similarly, about one-third (32%) 

reported counseling male HT recipients that their partner may be the sole parent and 6% 

preferred not to answer this question.

Clinician Opinions regarding Pregnancy in HT Recipients

The majority of respondents felt pregnancy was feasible in selected or all female HT 

recipients (77%). Only 16% felt pregnancy should be avoided in all female HT recipients 

and 7% remained undecided regarding pregnancy post heart transplantation (Figure 1).

We analyzed multiple factors including respondent years of practice, gender, country of 

practice, Organ Procurement and Transplantation Network (OPTN) region, transplant center 

volume, and recent experience with pregnant HT recipients to assess any association with 

respondents’ belief that pregnancy should be avoided in all HT recipients. The only factor 

that was associated with respondents’ beliefs was years of experience with more experienced 

practitioners more likely to support pregnancy (55.8% vs 44.2%; p=0.037, Table 1).

Of those who felt pregnancy was feasible, 23% recommended waiting one year, 33% 

recommended waiting two years, and 40% had no recommendations regarding the timing of 

pregnancy post transplantation. Within this same cohort, many conditions were considered 

contraindications to pregnancy (Table 2). Reduced left ventricular ejection fraction (72%), 

history of noncompliance (70%) and presence of cardiac allograft vasculopathy CAV2 

or greater (56%) were the most commonly reported contraindications for attempting 

conception.

If a transplant recipient 15 years or older were to become pregnant, 38% of respondents 

would recommend transition to an adult transplant program and 39% would recommend 

utilizing a shared care model with an adult transplant program (Figure 2). Most respondents 

(55%) would defer the safety of breastfeeding to a gynecologist or maternal fetal medicine 

specialist, while 28% reported that it is safe for a HT recipient mother to breastfeed their 

baby.

Institutional Policies regarding Pregnancy in HT Recipients

Only ten respondents (14%) reported that their institution had an established policy 

regarding pregnancy post HT. Of those ten, six reported the policy was best described 

as “pregnancy is feasible in selected HT recipients” and four reported the policy 

was best described as “pregnancy should be avoided in all female HT recipients.” 

Collins et al. Page 4

J Heart Lung Transplant. Author manuscript; available in PMC 2023 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Institutional pre-conception immunosuppression recommendations for the six programs 

with policies describing pregnancy as feasible varied. The majority of these programs 

did not have a specified recommended interval for performing echocardiograms (67%) in 

pregnant HT recipients, while one respondent reported an institutional recommendation of 

echocardiograms every 2 months and another every 3 months during pregnancy.

Figure 3 shows the breakdown of respondents’ knowledge about whether their 

corresponding adult HT program had an established policy regarding pregnancy post HT. 

The majority (55%) did not know if their adult center had a policy. 36% reported their 

corresponding adult center did have a policy regarding pregnancy and the remaining 9% 

reported their corresponding adult center did not have an established policy. Among the 25 

respondents who noted that their corresponding adult program had an established policy, 

48% reported the adult center policy as “pregnancy is feasible in selected or all female HT 

recipients” while 32% reported the adult center policy as “pregnancy should be avoided in 

all female HT recipients.” The remaining 20% were unfamiliar with the specifics of the 

adult center’s policy. Seven of these 25 respondents also had a pediatric center policy and 

reported concordance between the pediatric and adult centers’ policies.

Discussion

We describe for the first time, pediatric HT clinicians’ perspectives on pregnancy. While the 

majority of respondents felt pregnancy was feasible for HT recipients, <30% have had a HT 

recipient become pregnant in the last 5 years, suggesting they may have limited experience 

shaping their opinions. Only 16% of pediatric HT clinicians believe pregnancy should 

be avoided in all female HT recipients compared to 30% reported in DeFilippis’ recent 

survey of adult HT clinicians.3 The reason for this discordance is not clear, but may reflect 

differences in clinical experience as adult HT clinicians reported more recent experience 

caring for pregnant HT recipients (60% vs. 29%). It may also be due to differences in 

patient age at the time of a HT. While the average age of pediatric HT patients is less than 

11 years, the average age of adult recipients is over 50 years with less than a quarter of 

recipients women and only 11% between the age of 18-34.7 Adult institutions are more 

likely to have established institutional policies when compared to pediatric institutions (43% 

vs. 14%) and this may also contribute to clinicians’ opinion regarding pregnancy post HT.3 

Notably, the majority (85%) of pediatric HT clinicians with at least ten years of experience 

believed that pregnancy was feasible for all or selected HT recipients. This may suggest 

that pediatric HT clinicians who have longitudinal knowledge about the overall health and 

well-being of pediatric HT recipients believe that the risk to benefit ratio is favorable for 

females who want to become pregnant after a HT. Alternatively, it may reflect less comfort 

with restricting patients’ autonomy related to an important decision with limited data.

The majority of caregivers have had a patient interested in becoming pregnant and 29% 

report a recipient in their program has become pregnant in the last five years; however, only 

52% of respondents report regularly providing information regarding pregnancy post HT 

prior to undergoing transplant there are opportunities to increase counseling pre-HT in terms 

of contraception, feasibility of a successful pregnancy, and potential risks to both the fetus 

and the patient. About half of pregnancies among HT recipients in the Transplant Pregnancy 
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Registry were not planned. 2 This highlights the importance of providing contraception 

counseling to all HT patients regardless of their age.

One of the most striking findings from our survey is that 77% of the pediatric clinicians 

surveyed would involve their adult colleagues if a pediatric patient became pregnant, yet 

62% of pediatric transplant clinicians are not aware if their adult program has a policy 

or what that policy is and another 12% report their adult HT program recommending 

against pregnancy in all HT recipients. Our community recognizes the importance of aligned 

expectations during transition for HT care to improve outcomes8; yet there appears to be a 

significant knowledge and communication gap related to post HT pregnancy. As pregnancies 

will continue to occur in female HT patients, irrespective of institutional recommendations, 

it is important for pediatric HT centers to proactively communicate with their adult HT 

counterparts and have consistent messaging for their patients.

As with any voluntary survey, this survey may be subject to response bias. An accurate 

response rate was difficult to ascertain given the identity of respondents was anonymous 

and the overlap in the listservs, which were likely highly concordant, was unknown. 

Respondents were not required to report their institutional affiliation, so it is possible 

that multiple respondents from the same institution were reporting the same information. 

Nevertheless, the majority of respondents voluntarily reported their institution and OPTN 

region, and respondents came from at least 39 different institutions and represented all 

OPTN regions. There was also a robust response rate (57%) among pediatric transplant 

directors. While this study was limited by the challenges of self-report, which may not 

accurately reflect institutional practice, these findings contribute a unique perspective on 

clinician attitudes towards pregnancy.

Moving forward there is a need for further research on the outcomes of pregnancy post 

HT and for guidelines to guide clinical practice as well as conversations with patients. 

Participation in existing registries such as the Transplant Pregnancy Registry International 

will allow for more robust data and with more data regarding risks of pregnancy post 

HT, clinicians will likely feel more equipped and be more likely to counsel patients 

regarding feasibility and risks of a pregnancy. Guidelines should include recommendations 

for routine education about contraceptive options to prevent unplanned pregnancy and to 

provide appropriate guidance for pregnancy planning or care. The best method to provide 

contraceptive guidance is not yet clear, but has been prioritized as the initial project of the 

newly formed PHTS Quality improvement committee. Guidelines should also specify who 

would care for a pregnant pediatric HT patient whether it is a pediatric team, adult team, 

or shared care model. Ideally, pediatric and adult guidelines would be concordant. Programs 

should also consider the feasibility of forming a multidisciplinary team that could include 

pediatric and adult transplant cardiologists, cardio-obstetrics team with nursing, maternal-

fetal medicine, neonatology, pediatric gynecology, anesthesiology, psychology, social work 

when discussing and managing these cases.910
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Conclusion

While many pediatric clinicians feel pregnancy is feasible in female HT recipients, there 

remains significant practice variation and few pediatric transplant programs have a policy 

regarding pregnancy. Pediatric HT clinicians should discuss pregnancy post HT with their 

patients and should be familiar with their corresponding adult institutional policy to set 

expectations early. More research is needed regarding outcomes of pregnancy in post HT 

patients as well as best practices for care prior to conception and for prenatal care for 

pregnant HT recipients. Future efforts to create guidelines and provide consistent messaging 

between adult and corresponding pediatric HT programs is warranted.
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Figure 1: 
Pediatric HT clinicians’ opinions regarding pregnancy post HT
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Figure 2: 
Pediatric HT clinician’s preference when caring for pregnant HT recipients
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Figure 3: 
Pediatric HT clinicians’ familiarity with their adult center’s policy (n=69)
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Table 2:
Commonly reported contraindications to pregnancy in HT recipients.

The table below lists the percentages of respondents who reported that the conditions would be a 

contraindication to pregnancy after heart transplantation.

% Providers
(n=57)

History of any 2R rejection 11%

History of 2R rejection within the past year 53%

History of any 3R rejection 19%

History of 3R rejection within the past year 19%

History of AMR 1h or 1i within the past year 28%

History of AMR 2 28%

History of AMR 2 in the past year 51%

Reduced left ventricular ejection fraction 72%

Presence of donor specific antibodies without evidence of AMR 14%

presence of any cardiac allograft vasculopathy 40%

Presence of cardiac allograft vasculopathy CAV2 or greater 56%

History of noncompliance within the past year 70%

History of peripartum cardiomyopathy pretransplant 33%
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