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Michael M. Givertz , MDThe cardiovascular community faces unprecedented challenges during the 

coronavirus disease 2019 (COVID-19) pandemic. For heart transplant (HT) 
clinicians, the global pandemic has unique implications for patients, includ-

ing those on the waiting list and transplant recipients. These populations are at 
increased risk for both acquisition of COVID-19 infection and progression to severe 
disease given multiple healthcare contacts, underlying health conditions, and im-
munosuppression; targeted prevention and treatment strategies are needed.

Past experience with previous coronavirus epidemics such as severe acute re-
spiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) demon-
strated that transplant patients had similar presentations to the general popu-
lation.1 Data are rapidly accumulating on the impact of COVID-19 within the 
transplant community. COVID-19 cases have already been reported in 2 HT re-
cipients in China. Both patients survived, one with a mild form of illness allowing 
for treatment and recovery at home, the other with progressive respiratory failure 
requiring inpatient admission, intravenous immunoglobulin, and methylpredniso-
lone.2 Mild-moderate presentations with uncomplicated courses have also been 
reported after kidney and liver transplant. Since these initial reports, a growing 
number of solid organ transplant recipients have been hospitalized for COVID-19, 
particularly in New York City. In-hospital disease transmission is increasing, with 
hospitals increasingly cohorting patients with COVID-19 in separate intensive care 
units and wards, irrespective of transplant status. Specific to HT recipients, mani-
festations of myocarditis—with high troponin levels, ECG changes, and new left 
ventricular dysfunction—may be mistaken for rejection. Yet endomyocardial biop-
sies are being restricted because of risks of exposure. The scope and scale of the 
current epidemic are unmatched, and online reports raise concerns about rapidly 
progressive disease leading to morbidity and mortality.3

Important decisions have already arisen about actively listed patients. At any 
given time, a significant portion of patients are waiting in-hospital for HT. These 
patients are at higher risk for contracting the virus compared with others waiting 
at home. If they are subsequently infected with COVID-19, they are at risk for more 
severe infection (or coinfection) because of their underlying health conditions, and 
risk delisting. If possible, these patients should not be cared for by nurses who also 
have COVID-19–positive patients. However, as cases continue to rise, this may not 
be feasible. For all listed patients, no matter whether they are hospitalized or at 
home, transplant centers should highlight the wait list mortality risk–benefit ratio 
and provide institutional updates by direct telephone communication or a letter 
followed by a telephone communication.

As the pandemic continues to evolve, a center’s transplant volume may require 
staged reduction to meet intensive care unit bed, staffing, and medical equip-
ment needs of the majority nontransplant population.4 Many centers in the United 
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States, particularly in New York, have inactivated most 
of their HT waiting list, reserving active transplant status 
for only those patients with a presumed wait list mortal-
ity of 1 to 2 weeks, thus limiting transplant to patients 
in tiers 1 or 2 of the new heart allocation policy. Re-
strictions are also in effect for highly sensitized patients 
requiring intensive perioperative care and prolonged 

immunosuppression and with the need for frequent bi-
opsy surveillance. It is uncertain whether women may 
be disproportionally affected in access to transplant, 
given their high sensitivity rates. For listed patients who 
are hospitalized without a strict contraindication to du-
rable left ventricular assist device implantation, left ven-
tricular assist device as a bridge to transplant may be a 

Table. Areas for Consideration During COVID-19 Pandemic

Transplant Area Recommendations/Considerations Gaps in Knowledge

Donor offers Obtain COVID-19–focused travel and social 
history

Risk factors for infection

Role of donor contact tracing

Exclude donors at increased risk of other disease 
transmission (eg, HIV, HBV, HCV)

 

Exclude marginal donors (eg, LVH, mild LV 
dysfunction)

Donor testing Confirm availability and rapid turn-around of 
PCR assay

Universal vs. targeted testing

Need for chest CT to exclude viral pneumonia
Obtain at least 2 tests to increase sensitivity and 
specificity

Window period of infection

Actively listed patients Ensure COVID-19–free hospital location Separate consent for potential COVID-19–
positive donors

Nurses who treat patients with COVID-19 should 
not be assigned to patients awaiting transplant Temporary inactivation of stable outpatients 

(UNOS status 4–6)
PCR assay to exclude hospital-acquired infection

Lower threshold for implantation of LVAD as 
BTT

Telephone or mail communication regarding 
expected delays and changes in institutional 
policies Need to reduce overall program transplant 

activity

Immediate posttransplant 
management

Assign to negative pressure ventilation room 
with airborne isolation

Need to alter threshold for induction therapy

Nurses who treat patients with COVID-19 should 
not be assigned to posttransplant patients

Limit staff contact and outside visitors

Ambulatory posttransplant 
management

Patient/family hygiene including frequent hand-
washing and social distancing

Threshold for urgent, in-person visit vs. routine 
telemedicine

Ensure that patients with symptoms concerning 
for rejection receive prompt testing and 
diagnosis

Need for self-quarantine

Implications of delaying endomyocardial 
biopsies and noninvasive elective testing

Delay elective testing, including 
echocardiography, RHC, and endomyocardial 
biopsy

Novel methods for rejection surveillance

Vaccine development

Laboratory work at a local laboratory or using 
home services rather than at the hospital to 
minimize exposure

Transplant patients with 
COVID-19 infection

Consider reduced-dose CNI and holding MMF/
azathioprine

Role of IL-6 depletion (eg, tocilizumab) for 
cytokine-release syndrome

Rule out coinfection (bacterial, fungal) Effectiveness of remdesivir in shortening time 
to recovery

Monitor time course of viremia Monitoring for allograft dysfunction (cardiac 
biomarkers, point-of-care ultrasound)

Monitor for drug-drug interactions

Continue statins (unless elevated LFTs, CK) and 
ACE inhibitors/ARBs (unless acute kidney injury 
or hypotension)

ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BTT, bridge-to-transplant; CK, creatine kinase; CNI, 
calcineurin inhibitor; COVID-19, coronavirus disease 2019; CT, computerized tomography; HBV, hepatitis B virus; HCV, hepatitis C virus; 
HIV, human immunodeficiency virus; IL-6, interleukin 6; LFT, liver function test; LV, left ventricular; LVAD, left ventricular assist device; LVH, 
left ventricular hypertrophy; MMF, mycophenolate mofetil; PCR, polymerase chain reaction; RHC, right heart catheterization; and UNOS, 
United Network of Organ Sharing.
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viable strategy to get at-risk patients home and out of 
the hospital, minimizing their exposure to COVID-19. 
Left ventricular assist device implants should not be per-
formed in elective cases because of resource constraints 
and potential for nosocomial infection.

These issues of feasibility and safety extend not 
only to recipients but also to organ donors, organ 
procurement organizations, and recovery teams. As 
COVID-19 continues to spread, we must be vigilant in 
choosing uninfected donors, recognizing that many 
may be asymptomatic carriers and that current test-
ing has limitations. Chest computed tomography may 
also be necessary to exclude radiographic pneumo-
nia. In discussing donor offers with listed patients, 
expanded consent should include the potential risks 
of a COVID-19–positive donor, despite procedures in 
place to mitigate risk. It is equally important to pro-
tect procurement teams, who are asked to perform 
time-sensitive, invasive procedures in unfamiliar fa-
cilities that may lack appropriate personal protective 
equipment or experienced operating room staff. Im-
portant organ procurement organization measures in 
the United States include expansion of the Uniform 
Donor Risk Assessment Interview, which now includes 
targeted questions on exposure to COVID-19. Man-
datory COVID-19 testing for all donors is the goal, 
which is now occurring with increasing frequency in 
most regions of the United States. If donors test posi-
tive for COVID-19, their organs should not be used 
for transplant, although they could be considered for 
scientific purposes to better understand the effects 
of the virus on the myocardium. COVID-19–specific 
codes have been used to inform the United Network 
of Organ Sharing, the federally contracted organiza-
tion that keeps track of all solid organ transplanta-
tion, of the circumstances under which an organ was 
not accepted.3

For patients who require HT during this pandemic, 
rapid polymerase chain reaction testing to exclude 
community- or hospital-acquired COVID-19 infection is 
required, and extra precautions should be taken to miti-
gate the risk of postoperative exposure. This extends to 
visitors (many of whom are restricted at various hospi-
tals across the country), nurses, respiratory therapists, 
and other intensive care unit staff. Negative pressure 
rooms in a COVID-19–free zone should be standard of 
care. Recipients should be retested before hospital dis-
charge and receive focused education around disease 
prevention at home.

The changing landscape also affects the post-HT 
ambulatory population. To reduce hospital volumes, 
most outpatient practices have shifted toward tele-
medicine. Virtual medicine minimizes in-person con-
tact with the healthcare system, reducing patient risk 
of exposure. However, patients still must go to labo-
ratories for serum drug levels of immunosuppressive 

agents. One question that arises is how we can or 
should monitor for rejection in stable outpatients if 
right heart catheterization and endomyocardial bi-
opsy are deemed nonurgent. Perhaps institutions will 
shift to increased use of noninvasive monitoring with 
echocardiography, gene profiling (for acute cellular re-
jection), or donor-derived cell free DNA (for antibody-
mediated rejection). What is considered “medically 
necessary” for these patients? What will be the impli-
cations of postponing some of this routine care on the 
rates of rejection or cardiac allograft vasculopathy in 
the longer term?

Multidisciplinary HT teams must counsel patients and 
families on appropriate preventative measures. In 1 epi-
demiological study in China of 87 HT recipients, 97% 
adopted prevention and quarantine measures with a 
low rate of infection.5 We should recognize that given 
their immunosuppressed states, these patients may 
have both typical (respiratory) and atypical (gastrointes-
tinal) COVID-19 illness. For HT patients admitted with 
COVID-19 infection, some have advocated for reduced 
immunosuppression and moderate-dose IV steroids.

The role of novel therapy (eg, remdesivir, tocilizum-
ab) should be tested in clinical trials before treatment 
algorithms are promulgated widely, with particular at-
tention to drug–drug interactions and QT prolongation.

Many questions remain, and the available knowl-
edge on the virus and its impact on special populations 
is rapidly evolving (Table). As a community, we have a 
responsibility to share information in real time, gather 
more research, and provide guidance to other trans-
plant providers, our multidisciplinary teams, and pa-
tients. Transparency with patients and other centers is 
key for the transplant community to come through this 
pandemic stronger.
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