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Commentary: Is there life after
cardiac death? Considering the
challenges of heart donation after
circulatory death
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Cardiac donation after circula-
tory death may not be the solu-
tion to the currently ever-
growing waitlist.
Alexander Raskin, MD,a Farhan Zafar, MD,b and
David L. S. Morales, MDb

Rajab and colleagues1 provide an excellent synopsis on
the current state of cardiac donation after circulatory death
(DCD). The authors highlight a key issue of more patients
being listed than are being transplanted each year.1 As a
result, managing and minimizing waitlist mortality has
become paramount. Increased use of DCD has been pro-
posed as a means to increase the donor pool by as much
as 15% to 30%,2 but this may be an overestimation. In
the modern era, DCD continues to be minimally em-
ployed, with just more than 100 adult cases reported,
almost all outside the United States.3 Several barriers
may stand in the way of wider adoption of DCD, which
is mired with legal and ethical considerations. The legal
pronouncement of cardiac death revolves around the irre-
versible cessation of cardiopulmonary function. However,
the required resuscitation and restoration of cardiac activ-
ity needed to carry out DCD transplantation may violate
the tenant of irreversibility. Another consideration is that
the legal definition of death may vary between jurisdic-
tions,4 and this can make it harder to standardize widely
adaptable DCD protocols. For example, some approaches
call for ante-mortem placement of extracorporeal mem-
brane oxygenation cannulas, which has been deemed un-
acceptable in certain institutions and jurisdictions.
Variability in mandated standoff time, the time between
circulatory arrest, and declaration of death may further
alter warm ischemic time and graft quality. These
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considerations are only amplified when trying to employ
the DCD strategy internationally.

Data from adult DCD recipients have demonstrated
greater rates of immediate graft dysfunction and increased
extracorporeal membrane oxygenation use. Intermediate
survival seems to be equivocal for adult DCD recipients,
but the overall reported numbers are limited.5 Pediatric
DCD outcomes, based on 21 reported cases to the Interna-
tional Society for Heart and Lung Transplantation Regis-
try, are less encouraging. According to that data, DCD
recipients had increased graft dysfunction and decreased
1-year survival of 61% versus 91% compared with dona-
tion after brain death.6 Recipient selection factors could
have contributed to the survival outcomes. Unfortunately,
donor characteristics were not reported in that series.
These results may explain why DCD accounted for
0.5% of pediatric and less than 1% of adult transplants
over the last 2 decades.6,7

Perhaps we should maximize our current pool of donors,
since up to 44% of pediatric and 48% of adult available al-
lografts are discarded. Registry data from the Organ Pro-
curement and Transplantation Network demonstrate that
donor use has declined with time. Despite seemingly
more stringent donor selection, recipient survival has not
improved significantly.8,9 Many of the discarded hearts
would have likely resulted in favorable clinical outcomes.
In fact, adults who received adolescent allografts that
were initially rejected by all pediatric centers went on to
have excellent results.10 At this time, it is unclear how
many of the unselected allografts would be appropriate
for donation, but clearly somewould be. The provincial pro-
tocols and beliefs about accepting organs that vary at each
program have led to our inability to maximize the donor
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pool.Morework usingmachine learning needs to be done to
better understand and standardize the donor selection
process while minimizing existing variability. We should
be able to improve donor selection and use without
adversely impacting recipient survival, in fact, improving
it for the community as a whole. Perhaps there is life after
cardiac death via donation, but we do not believe it will
flourish in its current form or in the present system, as
the past decade has revealed. Perhaps, the use of
technology like the TransMedics Organ Care System
(TransMedics, Andover, Mass) to resuscitate and evaluate
the organs after cardiac death will bring life to DCD.
Results from the EXPAND trial will be informative in this
regard.
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