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“If you know the enemy and know yourself, you need
not fear the result of a hundred battles.” Sun Tzu, The
Art of War (Chapter 3, Attack by Stratagem)

In late 2019, the world began to confront the emergence
of a novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection and its consequent disease mani-
festation of coronavirus disease 2019 (COVID-19). The
virus spreads stealthily by transmission through asymptom-
atic carriers and is associated with a high rate of contagion,
with an Rg of 2 to 3 (average number of people who will
catch a disease from 1 infected person), a 19% rate of hos-
pitalization, and a case fatality rate (in those with a con-
firmed diagnosis) of 1% to 3.5%.' Stages of severity for
this illness have been described, with death preferentially
afflicting the elderly with underlying cardiovascular risk
markers or disease.” In late stages, COVID-19 overwhelms
its host by an aberrant hyperinflammatory response with
resultant cardiopulmonary and multisystem failure. At this
time, a vaccine is awaited, and therapy targeting COVID-
19 is largely derived from anecdotal experience on the basis
of empirical suggestions from limited in vitro data.

Although the world focuses on finding a cure and re-
establishing the world cultural, economic, and geopolitical
order, one area where there is little information on COVID-
19 is in the realm of solid organ transplantation. Early
reports are beginning to emerge in transplantation. One
report of 2 cases of COVID-19 in heart transplant recipients
in China suggested that the disease was manifest in a man-
ner similar to that expected in the general population and
did not progress into the hyperinflammation stage of the
disease, with recovery in both cases.” Another cohort
study of 87 heart transplant recipients over the first 3
months of the pandemic (December 2019—February 2020)
suggested that precautionary measures of social distancing,
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sanitization, and hygiene resulted in no cases of confirmed
diagnosis of COVID-19, without an increased incidence of
other infection or allograft-related complications.’

One area that remains unaddressed is how to assess an
organ donor for cardiothoracic transplantation during the
exposure opportunity for SARS-CoV-2 and the potential
impact on teams procuring the organ and transplanting it
and subsequently on the recipient. Donor-derived viral
infections such as West Nile virus, lymphocytic choriome-
ningitis virus, rabies, hepatitis B virus, hepatitis C virus,
and human immunodeficiency virus are uncommon but
have been well-described in cardiothoracic transplant recip-
ients in the past 20 years. In addition, a growing number of
community-acquired viral pathogens infecting transplant
recipients after transplant have been identified. A wide
range of these viruses affect the respiratory tract of trans-
plant recipients, including adenovirus, influenza, human
metapneumovirus, parainfluenza virus, respiratory syncytial
virus, and rhinovirus.®

During the 2009 HIN1 pandemic, a multicenter cohort
study of 83 pediatric solid organ transplant recipients with
influenza revealed no deaths.” A large multicenter retro-
spective cohort of pediatric solid organ transplant recipients
evaluated the incidence and mortality of hospital-associated
respiratory virus infections (rhinovirus/enterovirus, human
metapneumovirus, influenza, parainfluenza virus, respira-
tory syncytial virus, and coronavirus) in the first year after
pediatric solid organ transplant.” Despite an overall inci-
dence of 14.5%, death after a respiratory viral illness was
quite low at 4%, and only 2 of the deaths were felt to be
related to the respiratory viral infection.” Whether or not
cardiothoracic organ transplant recipients are exposed to a
higher risk of infection from COVID-19, especially if
freshly transplanted during the pandemic when frequency
of exposure is evolving and their immune system responses
are at the weakest, remains uncertain.
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In addition to these uncertainties, a vital concern during
the COVID-19 pandemic will relate to the impact of
the pandemic on waitlist mortality. The SARS outbreak
demonstrated the vulnerability of an organ transplantation
service.” Given the unprecedented and important worldwide
reaction to COVID-19, sequestration, quarantine, isolation,
and general slowing of travel may alter the available organ
donor pool while social distancing is in effect. Similarly,
resources for performing transplantation may not be avail-
able owing to restrictions to travel, reduced availability of
the health care workforce, hospital capacity issues such as
constraints on intensive care units, and concerns driven by
uncertainty of outcomes and consequent ability of recipi-
ents to provide informed consent when presented with
poorly defined risk quantification.

In this issue of the journal, Chen et al.'” discuss the case
of a pediatric donor with a viral pneumonia and residence
in an area with evidence of community spread. The fidu-
ciary responsibility of Chen et al.'’ to a recipient child
awaiting transplantation and at high risk of death prompted
them to diligently make a decision to accept the offered
heart organ despite the delays imposed by testing of the
donor and the persistent uncertainty even in the presence of
1 negative nasopharyngeal test for SARS-CoV-2 in the
donor. Emerging data suggest that the sensitivity of a single
negative test may be insufficient to reliably exclude active
infection when the clinical phenotype is highly sugges-
tive.'! Often, in such cases, subsequent tests such as a bron-
chioalveolar lavage, instead of a naso-pharyngeal swab,
have returned positive, especially if obtained from a lower
respiratory tract sample. In addition, asymptomatic,
COVID-19 infected individuals are likely to have a lower
burden of SARS-CoV-2, which may further decrease the
negative predictive value of a single test. Whether a deci-
sion is made to proceed on the basis of a single negative
test, it should not be interpreted to mean that appropriate
precautions and isolation interventions can be avoided
because there is still an unquantifiable risk of transmission
to the procurement team, organ procurement organization
staff, donor hospital staff, recipient hospital staff, and the
recipient and their family members.

In some countries such as in Italy, where the health care
system is being challenged in an unprecedented manner,
the concept of distributive justice and allocation of resour-
ces during the COVID-19 pandemic must be taken into con-
sideration when deciding whether or not to proceed with
cardiothoracic transplantation at this time.'> Outbreaks
overburden the capacity of the health care system, which
can lead to worse outcomes, and performing an elective
operation in such a situation, particularly a procedure that is
resource- and cost-intensive, has to be balanced against the
collateral damages that would nevertheless ensue in this
situation.

In transplantation, several competing issues coalesce to
determine ideal decision making. First, it is essential that a
reliable, highly sensitive, point-of-care test with a short
turnaround time for the presence of SARS-CoV-2 becomes

widely available for universal testing of organ donors in all
regions. All potential recipients should also be tested for
COVID-19 before transplantation. Next, the urgency of the
need to accept the organ should be resolved in the context
of available resources in medical equipment, health care
personnel, hospital intensive care bed availability, and
available personal protective equipment for the surgical and
medical transplant teams. If a transplant is performed, vigi-
lance for COVID-19 must continue in the recipient post-
transplant phase. Although the risk of donor-derived infec-
tion may intuitively seem highest in lung transplants, trans-
mission of SARS-CoV-2 from a viremic donor could
potentially occur in any organ transplant. Whether the use
of prophylactic therapy to prevent such disease acquisition
is wise, would need to await the availability of evidence-
based-targeted medical therapy for COVID-19.
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