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The deceased organ donor pool has been stagnant
over the last 5 years and is unlikely to increase signif-
icantly in the coming years. As a result, organs are
increasingly being transplanted from donors with
extended criteria. The function of these organs is at
particular risk for deterioration during the transplant
process. Overall, there is a significant paucity of
clinical trials in deceased organ donors, even though
prospective, randomized clinical research is one of the
major pillars of evidence-based medicine.

URGENT NEED FOR PROSPECTIVE,
RANDOMIZED TRIALS IN DECEASED
ORGAN DONORS

To address the growing discrepancy between available
and needed organs, the US Department of Health and
Human Services has launched several initiatives. One
of the initiatives involves fostering prospective,
randomized trials in deceased organ donors and eval-
uating organ donor management across different
organ procurement organizations (OPOs). This is in
response to the aforementioned paucity of published
research into medical management practices for
deceased organ donors. At this point, most studies
have been retrospective in design and, therefore,
suffer from well-known shortcomings inherent to that
type of study. These studies have been made possible
in recent years by improved collaboration between

OPOs and academic centers, and both the frequency
of studies and the size of study populations have
increased. The studies have clearly helped to identify
management practices that need attention and
improvement.1 Several studies have investigated the
impact of donor management goals and have demon-
strated a significant impact on organ function when a
bundle of management goals is achieved.

Although they are rare, there have been a few
randomized, prospective studies in deceased organ
donors helping to improve or modify organ donor
management.2 For example, 2 organ donor studies
measured the impact of dopamine3 and solumedrol4

on posttransplant delayed graft function and
inflammatory responses, respectively. These studies
demonstrated that interventions during the donor
management process had a measurable impact on
organ function.

In this issue of Liver Transplantation, D’Amico
et al.5 present one of the few randomized, prospective
clinical studies in deceased organ donors. In this
study, deceased organ donors were randomized to
receive either a pretreatment with N-acetyl-L-cysteine
(NAC) via systemic and portal vein infusions before
organ recovery or standard recovery protocols.
Although deceased donors were enrolled in different
hospitals throughout the region, all recipients
underwent transplantation at the University of Padua.
Pretreatment with NAC in donors resulted in signifi-
cantly improved graft survival at 3 and 12 months in
comparison with controls.

Notwithstanding the scientific study design, this
study points to several logistical, ethical, and
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regulatory obstacles that need to be overcome in order
to conduct meaningful clinical research in deceased
organ donors. In fact, D’Amico et al.’s study5 is nota-
ble as much for its rarity as its results, and that rarity
is a reflection of the state of affairs in deceased organ
donor research.

In this editorial, we highlight some of the important
issues that are unique to research in deceased organ
donors and matched organ recipients.6 It will become
evident that most deceased organ donor research is
performed on an ad hoc basis, is driven by individual
research groups without a clearly outlined process of
due diligence, and at times is conducted in a regula-
tory vacuum.

Clinical research in general requires a series of
steps that include a proposed intervention; a detailed
review of the study protocols by institutional review
boards (IRBs)/ethics committees; a well-established
informed consent process; complete transparency of
the proposed intervention; well-defined primary study
endpoints; close communication with all health care
providers involved in the care of the study subjects;
and, lastly, detailed documentation of the study inter-
vention within each study subject’s medical chart and
the study database. Additionally, the establishment of
a safety monitoring board is frequently required so
that it can serve as the guardian for each study sub-
ject enrolled in the clinical study.

As for most clinical studies, the type of intervention
dictates the study protocol and subject safety guards.
In the case of deceased organ donor research, the
subjects include deceased organ donors and organ
recipients.

As a result, the evaluation of intervention-related
risks must include recipients of organs from deceased
donors who were enrolled in clinical studies. Accord-
ing to a somewhat arbitrary categorization, interven-
tions can range from donor management evaluations
(eg, compliance with donor management goals or
novel fluid resuscitation algorithms) to minimal-
risk interventions (eg, mild hypothermia or remote
ischemic preconditioning) to low-risk interventions
(approved drugs/devices with known toxicity and
safety profiles) to, lastly, moderate- to high-risk inter-
ventions using investigational drugs or devices. The
last category is naturally the most contentious one.

Many experimental animal studies have successfully
examined potential interventions that are aimed at
protecting organs during the transplant process, yet
very few translational studies have been performed.
This is in part because many of these experimental
studies have used investigational drugs or devices
that have a limited or nonexistent track record in
clinical studies and, therefore, can be considered
moderate- or high-risk interventions. As the history of
medicine has shown, however, an investigational drug
or device may ultimately lead to a paradigm shift in
clinical therapeutic management. Unless there is a
concerted effort by the transplant community and
regulatory bodies to resolve the logistical, legal, and
ethical issues surrounding deceased organ donor

research with subsequent substantial change in
research environment and the regulatory framework,
it is unlikely that high-risk interventions will be con-
ducted in the near future.

In D’Amico et al.’s study,5 deceased donors were
treated systemically with NAC. NAC has been used for
a long time and has a good safety track record, so it
may be considered a low-risk intervention. The
authors correctly point this out; however, it is cer-
tainly of interest whether the NAC treatment had any
effect on additional organs that were transplanted.

Although it is controversial, NAC may have protec-
tive effects on renal function in some clinical
settings.7,8 We have no information about whether the
NAC treatment could have affected other organs
recovered from the enrolled donors and whether the
allograft function of all transplanted organs was post-
operatively monitored.

This leads to the next set of questions regarding
communication between different transplant centers.
Were all additional accepting transplant centers/
teams (ie, those involved in kidney, heart, lung, and
pancreas transplantation) informed about the study
before the enrollment of donors and provided suffi-
cient information to determine whether the interven-
tion would pose a benefit or risk to the recovered
organs? The same centers may be concerned that a
randomized controlled trial of a deceased donor inter-
vention could confound recipient-focused randomized
controlled trials. Does an active intervention such as
an NAC infusion in the deceased donor interfere with
research in the recipient? It is equally important
whether a potential conflict of research interest exists
that encourages individual transplant centers to opt
out of a donor intervention trial simply to protect the
recipient research study subject pool. Although initial
objections from transplant centers could include any
trials in donors, upon reflection, this problem may be
significant only when the donor and recipient trials
use identical endpoints or when an investigational
drug is used. Certainly in transplantation, endpoints
such as organ function and patient survival, regard-
less of their crudeness, may be identical, and possible
interference between studies must be evaluated on an
individual basis.

Overall, transplant centers are frequently ill
informed about standard organ donor management
protocols and ongoing studies in deceased organ
donors. This can result in expressed concern from
transplant centers serving different organ systems
that clinical interventions in organ donor manage-
ment may have unknown and potentially harmful
effects on organ function and survival after
transplantation.

For example, at OneLegacy (an OPO that serves
most of Southern California), an attempt was made to
replicate and advance the solumedrol study through a
comparison of slow-bolus administration and continu-
ous infusion. This certainly qualifies as a donor
management evaluation because solumedrol is given
to almost all donors at OneLegacy, and the mode of
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administration was investigated. A number of trans-
plant health care providers were unaware that solu-
medrol was a commonly used medication in donor
management, and they brought up scientifically
unproven and mostly discredited arguments that it
might be harmful to pancreas function. The concern
was also raised that a continuous infusion might
result in excessive levels at the time of transplanta-
tion, which in turn might lead to unanticipated inter-
actions with recipient medications. In this particular
attempt, these issues were successfully addressed
with the 12 local transplant centers, and the study
proceeded, but these issues that were unearthed can
serve as examples of obstacles that hamper donation
science research.

It is certainly appropriate for centers that will be
offered organs to be informed of the standard of prac-
tice in donor management at an OPO and about any
systematic changes to that standard that are being
studied. However, communication is often locally
focused and neglects the fact that organs are rou-
tinely offered to and transplanted in other donation
service areas across the country. In an attempt to
address this issue, it has become apparent that
speaking of a standard of practice in organ donor
management starts with the faulty assumption that
there is in fact a standard across different service
areas or regions of the country. There is certainly a
range of practices and interventions that are used
according to the individual clinical circumstances of
each donor, but the medications, ventilator settings,
time of management, and interventional procedures
can vary dramatically between donors, procurement
coordinators, and OPOs.

From a research perspective, this variation has
allowed the retrospective evaluation of different treat-
ment modalities, as seen with donor management
goal–related studies, which have generated hypothe-
ses for prospective trials. Conversely, the proposal of
an entirely new treatment that is outside the broad
range of OPO donor management practices can be
expected to run into resistance from transplant teams
because of the concern that the treatment modality
may have a negative impact on organs that are con-
sidered for transplantation.

INFORMED CONSENT IN DECEASED
ORGAN DONOR RESEARCH

The need for informed consent by study subjects is
trial-dependent and is regulated by IRBs, state/
national regulatory bodies, or both. In the United
States, deceased donor management studies do not
require IRB/ethics review committee approval. Brain-
dead organ donors are not considered human sub-
jects by federal definition: “human subject means a
living individual about whom an investigator (whether
professional or student) conducting research obtains
(1) data through intervention or interaction with the
individual, or (2) identifiable private information.”9

Research consent (more properly called authorization

in deceased donation because the research subject is
unable to consent) from donors or families is not
legally required for deceased donor research when no
additional tissue, blood, or organs are recovered solely
for research.

However, the involvement of an IRB/ethics review
committees (or a national regulatory equivalent) at a
minimum is advisable to ensure institutional and
public trust. Regardless of the regulatory oversight, it
is readily apparent that multiple IRBs and regulatory
bodies potentially need to be involved during the plan-
ning of interventional deceased organ donor research
that may require recipient consent. In the extreme,
such a study may include a local review at each
potential donor hospital (for the determination of
granting a waiver for deceased organ donor research),
a review at the principal investigator’s institution,
and, lastly, a review at each transplant center that
may receive organs from deceased organ donors
enrolled in the study. The complexity of this process
can quickly become staggering because organs are
allocated and distributed across counties, states/
provinces, and even nations.

If the introduced risk stratification is used for pro-
posed interventions, recipient consent may not always
be necessary because much organ donor research
falls within the broad range of the standard of prac-
tice. The implementation of standard-of-care protocols
in deceased donors and in minimal-risk research
studies of deceased organ donors may not need the
informed consent of recipients. In general, in these
types of studies, the care of the organ recipients is not
altered, and the benefits of the intervention in the
deceased donor (ie, better preserved organ function
and more organs transplanted) far outweigh the risks
to the recipient.

However, it is reasonable to argue that studies in
which recipients are subjected to a low-risk interven-
tion that clearly does not fall within the minimal-risk
category should require a full IRB review, ideally first
at the principal investigator’s institution or the
responsible regulatory body and on an ad hoc basis at
receiving transplant centers. The early involvement of
bioethicists and health care providers with deep
expertise in the field is strongly recommended.
Currently, most decisions about recipient consent
requirements are based on ad hoc working groups
and rely on the willingness of deceased organ donor
researchers to share the information.

In the current study, D’Amico et al.5 report that the
study was reviewed by the local ethics review commit-
tee, presumably at the University of Padua. Not
surprisingly, the ethics review committee determined
that informed consent was not necessary from the
families of the deceased organ donors but should be
obtained from the organ recipients.

All recipients underwent transplantation at a single
center. This simplified issues of informed consent and
ethical review. However, we do not know at what time
the recipients were asked to participate in the study.
It is hard to imagine a more coercive situation for
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informed consent than the one that arises when a
transplant recipient is told that there is a matching
organ available but it has been obtained after a
research intervention. Informed consent could be
obtained at an earlier point in time, but the patient is
still left with the choice of potentially turning down an
available organ. Of course, transplant recipients make
choices and indicate their preferences about accepta-
ble organs for other situations (ie, high-risk donors),
and some centers incorporate consent for donor
research into the initial consent process long before
organ offers.

CONCLUSIONS

Well-controlled deceased donor research is essential
for identifying superior clinical practices that improve
organ utilization and transplant outcomes. Approved
donor management research protocols should be
shared as broadly as possible to ensure that trans-
plant teams are aware of and understand the poten-
tial impact of the research on recipients. Research
studies should continue to focus on interventions per-
formed as part of management protocols and evaluate
whether inconsistencies in the critical care manage-
ment of deceased organ donors affect organ recovery
rates and organ function.

The majority of interventional trials in deceased
organ donors necessarily will involve multiple trans-
plant sites in order to track allograft outcomes. As
previously stated, this can present significant addi-
tional challenges but also an interesting opportunity
to think about an appropriate model for ethical and
regulatory overview. Does every transplant center
need to review the research protocols that are consid-
ered experimental and constitute more than a mini-
mal risk to the donor and recipient on only the
chance that a single organ might be sent to it? It is
certainly each institution’s right to do so, especially in
the absence of clearly formulated federal regulations
and guidelines.

The logistical and legal implications are mind-
boggling, and it is obvious that meaningful, well-con-
ducted research is exceedingly difficult. Furthermore,
consider the impact of organ refusal (by a patient or a
transplant center) due to the fact that the deceased
organ donor was enrolled in a research study. Organ
allocation and distribution could be substantially
influenced, and this possibly could lead to increased
morbidity and mortality.

Lastly, the possibility of competing trials of donors
and recipients is very real because organ function and
lifespan are the ultimate outcomes of transplantation.
With many active transplant centers and thousands
of transplant researchers, it seems impossible to avoid
donor and recipient research studies that might share
outcomes. However, to defer all donor management
research studies to recipient studies would do a
disservice to transplantation and the opportunities for
improved outcomes based on donor management.

In order to provide a sound ethical and legal frame-
work for all stakeholders involved in the transplant
process (organ donors, recipients, health care pro-
viders, and transplant centers), a much broader
approach is required that provides adequate review
and oversight of organ donor research. Under the
leadership of the appropriate governmental entities
and with all stakeholders at the table, guidelines need
to be established that provide strict review and over-
sight policies that by law supersede institutional and
local regulations.

Meaningful deceased organ donor research will be
successful only if the current regulatory and legal
vacuum is filled.

We sincerely hope that we can help to start a
constructive dialogue that is so desperately needed
among all stakeholders.
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