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Abstract

Background: A growing proportion of transplant donors and recipients have a his-

tory of COVID-19 infection. This study sought to characterize clinical practice after

recipient or donor COVID-19 infection.

Methods:Anonline surveywasdistributed toheart transplant clinicians throughapro-

fessional society message board and social media. Responses were collected between

September 29 andNovember 5, 2021.

Results: There were 222 health care professionals (68% transplant cardiologists, 22%

transplant surgeons, 10% other) across diverse geographic regionswho completed the

survey. While there was significant variation in donor acceptance, as it relates to past
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and current COVID-19 infection, the respondents were fairly cautious: 28%would not

typically accept a donor with a history of COVID-19 regardless of the infection course

and> 80%would not accept donors who had evidence of myocardial dysfunction dur-

ing pastCOVID-19 infection, orwhodied ofCOVID-19or its complications. The timing

of candidate reactivation on the waiting list after COVID-19 infection also varied and

often diverged from scenarios addressed by social guidelines. Eighty-one percent of

the respondents felt COVID-19 vaccine should be mandatory before transplant, but

this rate varied by geographic region.

Conclusion: Our results reflect evolving experience of the heart transplant field at

a time of lack of high-quality evidence. In the absence of longer-term outcome data

for donors and transplant candidates with history of COVID-19 infection, clinicians

remain cautious; however, this approach will likely need to be refined as an increasing

proportion of the population will continue to be infected with COVID-19.
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1 BACKGROUND

An increasing proportion of the general population has experienced

an infection with the novel coronavirus SARS-CoV2 (COVID-19),1 and

the infection rate, including with new viral variants, remains high.2,3

COVID-19 infection can result in endothelial dysfunction and myocar-

dial injury.4,5 As a consequence, a significant number of patients

recovered from COVID-19 infection will continue to have abnormal

left ventricular strain on echocardiography,6 and reduction in peak

oxygen uptake.7 The evolving understanding of COVID-19 effects on

cardiovascular function represent an area of significant uncertainty,

as it relates to heart donor selection, to include the risk of COVID-19

infection transmission fromthedonor to the recipient and thepotential

risk of post-transplant allograft dysfunction resulting from COVID-19

myocardial injury in the donor.

Transplant societies have issued guidelines to assist clinicians in

decisions regarding donor selection and recipient waitlist activation

after COVID-19 infection.8 The recommendations are based on expert

opinion and were developed by interpretation of rapidly evolving

observational experiences. Using a survey instrumentation methodol-

ogy, we sought to characterize clinical decision making in the following

domains: a) acceptance of donors with history of COVID-19 infec-

tion, b) timing of heart transplant candidate activation on the waiting

list after a COVID-19 infection, and c) requirement of COVID-19

vaccination as a prerequisite for transplant listing.

2 METHODS

An initial set of questions to be used in the survey was proposed by BS

and J.S, and was further evaluated and refined by a subset of authors.

Questions addressing specific areas of clinical uncertainty were identi-

fiedduringUniversityofUtahclinicalmultidisciplinaryheart transplant

team discussions between June and August 2021. This process led

to a final set of multiple-choice questions that were included in an

online survey distributed to heart transplant clinicians through a pro-

fessional societies message board (International Society for Heart and

Lung Transplant, Heart Failure Society of America, and American Soci-

ety of Transplantation) and social media. This approach was used to

target the geographically diverse cohort of surgeons, cardiologists and

other team members involved in clinical decisions who are reached

by these societies. Responses were collected between September 29

and November 5, 2021, through an online survey platform (Survey-

Monkey). The survey was anonymous and no identifying information

was collected beyond respondent profession and geographic location.

Submission of answers fromaunique computerwas possible only once.

The questions addressed clinical decision making regarding rele-

vant scenarios in acceptance of donors with a history of COVID-19

infection, timing of heart transplant candidate listing after aCOVID-19

infection, and the attitude toward requirement of COVID-19 vaccina-

tion before transplant listing. In all the donor scenarios, the cardiac

function at the time of donor assessment was presented as normal.

3 RESULTS

Among 222 respondents from diverse geographic regions, there were

152 transplant cardiologists, 50 transplant surgeons, and 20 other

clinicians directly involved in the heart transplant process (infectious

disease and intensive care physicians and transplant coordinators)

Table 1. Two hundred nineteen responders completed the entire

survey, three responders skipped one to two questions.
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F IGURE 1 Variation in heart transplant practice after donor of recipient COVID-19 infection

TABLE 1 Baseline characteristics

N (%)

Respondents 222 (100%)

Profession

- Transplant Cardiologist 152 (68.5%)

- Transplant Surgeon 50 (22.5%)

- Other Heart Transplant Clinician 20 (9%)

Geographic Region

- North America 101 (45.5%)

- Europe 52 (23.4%)

- Central/South America 49 (22.1%)

- Other 20 (9%)

*other – Australia, Middle East, Africa, Asia Pacific.

** Infectious disease specialist, Intensive care unit specialist, transplant

coordinator, nurse practitioner.

The results are presented in Figures 1 and 2. The main findings

were:

1. Twenty-eight percent (63/222) of respondents would not typically

accept a heart from a COVID-19 recovered donor even if the cause

of death was unrelated to COVID-19 complications and cardiac

function is normal (Figure 1A);

2. Eighty percent (176/219) would not typically accept a heart from

a donor who was considered COVID-19 recovered but died as a

F IGURE 2 Do you believe COVID vaccination should be
mandatory before listing for heart transplantation?

result of COVID-19 complications, without evidence of myocardial

dysfunction at any point (Figure 1B);

3. Eighty-six percent (190/222) of clinicians would not typically

accept a heart from a COVID-19 recovered donor where cause of

death was unrelated to COVID-19 complication and current car-

diac function in normal, but the donor had evidence of myocardial

dysfunction during active COVID-19 infection (Figure 1C);

4. Eighty-eight percent (195/222) would not accept a heart from

a donor who died due to active COVID -19 infection without

evidence of myocardial dysfunction at any point;

5. Sixty-six percent (145/220) of clinicians follow current ISHLT

consensus recommendations regarding activation on the list for

heart transplant after COVID-19 infection (clinical resolution

and> 21 days from onset of symptoms and one negative PCR test),
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while 27% extend this period and 7% activate sooner if PCR is

negative (Figure 1D).

6. Eighty-one percent (179/220) felt COVID-19 vaccine should be

mandatory before transplant listing; this response varied by geo-

graphic region (Figure 2) with 65% of respondents from Europe,

79% from North America, and 94% from Central/South America,

respectively, supporting this requirement (P= .001).

4 DISCUSSION

Weconducted a survey among heart transplant clinicians across global

geographic regions to assess clinical decision-making with respect to

common scenarios in donor acceptance, recipient COVID vaccina-

tions, and recipient activation while awaiting heart transplantation

during the COVID-19 pandemic. We identified significant variations

regardingwillingness to accept donorswith history ofCOVID-19 infec-

tion. Across the presented scenarios, respondents were more likely to

accept a heart from a donor with recent or recovered COVID-19 infec-

tion for unstable transplant candidates, albeit in the absence of known

cardiac involvement during the sentinel COVID-19 infection.

We hypothesize that during the time period covered by this survey

clinicians were primarily concerned with the risk for COVID-19 trans-

mission during transplantation and the possible long-term impact of

previous COVID-19 infection on donormyocardial function.

The data available to date suggests that donor to recipient COVID-

19 infection transmission resulting in symptomatic disease in the

recipient is rare9 and limited to lung transplantation, with no evidence

for COVID-19 transmission during nonlung solid organ transplanta-

tion, including heart transplantation. Since the relatively less virulent

Omicron COVID-19 variant became predominant, some programs

moved to using organs from selected COVID-19 positive donors, and

treating recipients prophylactically for COVID-19 after transplant.

This practice has so far been mostly limited to nonthoracic organ

transplant.10,11

Whether the cardiovascular effects of COVID-19 infection in

the donor could have short-term or long-term implications for the

health the transplanted allograft,12,13,14 and whether post-transplant

immunosuppression could mitigate some of the possible COVID-19

related inflammatory changes in the myocardium is not known. There

is lack of data linking donor COVID-19 infection post-transplant graft

dysfunction.

In addition to the above considerations, institutional approach to

risk acceptance or aversion, and donor availability in the respective

regions, may further impact organ acceptance decisions.

We also identified variations in the approach to activation of

transplant candidates on the waiting list after COVID-19 infection,

with the majority following the current ISHLT consensus guid-

ance. Yet, 27% of respondents extend the recommended recovery

period and 7% shorten it as long as the candidate’s COVID-19 test

is negative. This highlights uncertainty regarding the potential for

reactivation of COVID-19 infection or reinfection after exposure to

immunosuppression.

Finally, we addressed the respondent’s opinions regarding the need

for COVID-19 vaccination prior to listing. In August 2021, the Amer-

ican Society of Transplantation (AST) and ISHLT released a statement

that strongly recommended that solid organ transplant candidates be

vaccinated before transplant.15 While most respondents (81%) agreed

with this recommendation, this was not unanimous. Our data suggest

that beyond scientific information, societal attitudes and public dis-

course in the corresponding countries influence the views of clinicians

regarding COVID-19 vaccine requirements. Further it is unknown

what the right duration of post vaccine observation should be prior

to listing or transplant and whether post-transplant attenuation of

vaccine effect occurs.

Our studies have important limitations. As thiswas an online survey,

we do not know the absolute response rate and the results are subject

to responder bias. Multiple responses may have been obtained from

within the same program and this could have entered some degree of

bias in strength of a particular finding. Since respondent anonymity

was maintained, we do not have a means to adjust for this limitation.

Although we had a formal process for the design of the questionnaire,

we did not formally test for questions for validity.

The data in this paper reflect clinician experience with the initial

viral strains, including the Delta variant. As additional variants emerge

and COVID-19 transitions to become an endemic disease, it will be of

interest to see how clinician practices evolve.

Some scenarios that may influence decision-making may include

the distinction between donors that died “with covid” rather than

from covid, availability of new treatment options and the vaccination

rate in the population. Decisions will nonetheless depend on the bal-

ance of infectivity, virulence, and increasingly available therapeutic

measures.

In summary, our results reflect evolving experience of the heart

transplant field at a timeof lack of high-quality evidence. In the absence

of longer-termoutcomedata fordonors and transplant candidateswith

history ofCOVID-19 infection, clinicians remain cautious, however this

approach will likely need to be refined as an increasing proportion of

the population will continue to be infected with COVID-19.

Structured studies and large collective outcomes are needed to

define the risk of SARS-CoV-2 transmission through organ dona-

tion, the risk of sustained myocardial injury from COVID-19 infected

heart donors, and the risk of reactivation of SARS-CoV-2 among

recipients transplanted after recent COVID-19 infection.Medical soci-

eties should actively support research to address these knowledge

gaps.
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