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Abstract

Purpose of Review Research in deceased organ donor management offers an opportunity to increase the quantity and quality of
organs available for transplantation. This article aims to appraise the current literature with a focus on reviewing deceased donor
intervention trials.

Recent Findings Aggressive critical care management after determination of brain death resulting in meeting of a donor man-
agement goal bundle has consistently demonstrated an association with significantly more organs transplanted per donor as well
as improved graft outcomes. Although there is a dearth of experience with randomized donor intervention studies, dopamine and
targeted mild therapeutic hypothermia have been found to significantly reduce delayed graft function in kidney recipients.
Summary Progress in understanding the ethical, legal, regulatory, policy, and organizational elements of organ donor research
has provided a mechanism that allows for the endorsement of potentially impactful donor management studies. Ongoing trials

should incorporate methods to ensure safety to all organs donated from donors enrolled in interventional trials.
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Introduction

Solid organ transplantation is a life-altering intervention
for those suffering from end-stage organ disease and pro-
vides a significant survival benefit to patients.
Unfortunately, despite substantial progress in the field, a
pervasive shortage of donor organs continues to lead to
excess deaths on transplant waiting lists internationally.
As such, efforts to improve the quantity and quality of
organs available for transplantation have focused on ad-
dressing this imbalance through a multifaceted approach.
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Strategies have included raising awareness of organ dona-
tion and improving donor designation rates; increasing the
proportion of living donors, expanded criteria donors, and
donors after circulatory determination of death (DCDs);
developing protocols to successfully use organs from do-
nors who are at risk of infection or have known infection
(e.g., human immune deficiency virus or hepatitis C); op-
timizing organ allocation; developing ex vivo perfusion
devices to store, assess, and repair procured organs; and
reducing the number of discarded organs through im-
proved deceased donor management and intervention.
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The following review article highlights progress in de-
ceased organ donor management and intervention trials.
Specifically, a brief summary of developments in critical care
management is provided followed by a more detailed review
of completed, ongoing, and future donor intervention studies
which hold promise to provide more lifesaving organs for
transplantation.

Critical Care of The Potential Organ Donor

Providing appropriate critical care to patients with devastating
brain injuries serves to increase the chance of neurologic re-
covery as well as simultaneously preserve the option for organ
donation in those who regress to brain death. A timeline of
potential care of the patient with neurologic injury, depicting
the phases of donor management, is presented in Fig. 1. In this
construct, the donor hospital phase of care refers to the care
provided from the time referral for imminent brain death is
made to the organ procurement organization (OPO) through to
the time authorization is obtained for organ donation. The
latter phase of management, the OPO phase, represents the
critical care management after authorization for donation is
obtained and extends to organ recovery.

Following brain death, donor physiology changes as a re-
sult of loss of the neurohormonal axis, development of diabe-
tes insipidus, and alteration in normal homeostasis [1].
Management of donors after determination of brain death is
thus crucial in order to maintain adequate end-organ perfusion
and ensure optimal recovery of potentially lifesaving organs.
Continuous assessment of critical care endpoints in the donor
is imperative to help guide intensive care unit (ICU) manage-
ment and improve the quality of potentially transplantable
organs [2ee, 3—7, 8°].

In order to aid the management of donors after brain death
(DBDs), the Donation and Transplantation Community of
Practice (DTCP) recommends that OPOs use a checklist of
critical care endpoints, also known as donor management
goals (DMGs), during the OPO phase of management.
Specifically, a DMG bundle (Table 1) is a set of variables
which capture the hemodynamic, acid-base, respiratory, renal,

Fig. 1 Timeline and phases of Neurologic
management of the potential Neurologic Dete;g'“igon
organ donor. From Patel MS, De Injury ofDea

and endocrine status of a donor, along with corresponding
target values which reflect normal physiology. During the
OPO phase of care, the United Network Organ Sharing
(UNOS) clinical pathway or other regional practices may be
used [9]. Catastrophic brain injury guidelines (CBIGs) or oth-
er established protocols can be used by critical care physicians
and providers to help guide management of potential organ
donors during the donor hospital phase of care [10]. Many
hospital CBIGs incorporate the same critical care endpoints
included in the DMG bundle, as they merely reflect good
critical care practices that would benefit any patient in the
ICU. Indeed, prior studies have assessed the impact of meet-
ing a DMG bundle (defined as achieving any seven of nine
critical care endpoints) during both the hospital and OPO
phases of care. Results have consistently demonstrated an as-
sociation with significantly more organs transplanted per do-
nor (OTPD) as well as improved graft outcomes [3, 4, 11].
Most recently, a prospective observational study of DBDs
from ten OPOs across three United Network Organ Sharing
(UNOS) regions strengthened these findings by noting that in
donors not meeting the DMG bundle at referral, critical care
practices leading to the bundle being met by the time of au-
thorization for donation led to a twofold increase in achieving
>4 OTPD [8e]. This study is important in demonstrating that
active critical care management during the donor hospital
phase of care can substantially impact the number of organs
available for transplant.

The importance of providing care to patients with devas-
tating injuries has been highlighted by consensus statements
from the Neurocritical Care Society [12¢¢] as well as from a
consortium of the Society of Critical Care Medicine (SCCM),
the American College of Chest Physicians (ACCP), and the
Association of Organ Procurement Organizations (AOPO)
[2¢¢]. Detailed recommendations are provided in these guide-
lines and are beyond the scope of this review.

Donor Intervention Trials

Deceased organ donor intervention research is considered to
have tremendous potential to increase the quantity and
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Table1  Donor Management Goal (DMG) bundle. Adapted from Patel
MS, De La Cruz S, Sally MB, Groat T, Malinoski DJ. Active Donor
Management During the Hospital Phase of Care Is Associated with
More Organs Transplanted per Donor. ] Am Coll Surg. 2017;225
[4]:525-31

Critical care endpoint Target value

Mean arterial pressure 60-110 mmHg
Central venous pressure 4-12 mmHg
Ejection fraction >50%

Arterial blood gas pH 7.3-7.5
Pa0,:FiO, ratio >300

Sodium <155 meq/dL
Glucose <180 mg/dL

Urine output >0.5 cc/kg/h over last 4 h

Number of vasopressors <1 pressor used and low dose*

Meeting the DMG bundle is defined as achieving any seven of nine
critical care endpoints

*Low-dose vasopressors defined as dopamine <10 mcg/kg/min, norepi-
nephrine < 0.2 meg/kg/min, neosynephrine < 1 meg/kg/min

quality of organs available for transplantation [13, 14, 15¢°].
However, this type of research has faced substantial chal-
lenges due to logistical complexity, diversity of stake-
holders, and a lack of regulatory guidance. This has been
extensively discussed in the literature [13, 16—18]. To this
end, in October 2017, the National Academies of Sciences,
Engineering, and Medicine (NASEM) released a seminal
report focused on the ethical, legal, regulatory, policy, and
organizational elements of organ donor research. The report
clearly emphasizes the need for further coordination and
design of donor intervention studies [19e°].

A review of current clinical trials in deceased donor inter-
vention is thus timely as it highlights work that has been com-
pleted and that which is both ongoing and planned.
ClinicalTrials.gov, which is run by the United States
National Library of Medicine (NLM) at the National
Institutes of Health (NIH), is the largest clinical trials database
with registrations from 204 countries. This database was que-
ried for all studies involving solid organ transplantation, de-
ceased donor intervention trials. Interventions were defined as
those related to procedures (e.g., ischemic preconditioning),
drug administration, or other management change (e.g., use of
checklists for donor management). Trials evaluating ex vivo
perfusion of procured organs were excluded, as were studies
which were terminated.

As of June 2018, there are 26 trials registered in the
ClinicalTrials.gov database meeting the aforementioned
criteria, with the earliest completed in March 2007 (Table 2).
Of these, 14 are completed, 5 are actively recruiting, 2 are
registered but not yet recruiting, and 4 have an unknown sta-
tus. The most common type of intervention involved drug
delivery to the deceased donor. Interestingly, only 10 trials

(38%) had full-length publications indexed to the study by
their ClinicalTrails.gov National Clinical Trial (NCT) number.
Notable donor intervention efforts, findings, and ongoing tri-
als are discussed below.

Ischemic Preconditioning of the Donor

Ischemic preconditioning, a technique first described in 1986,
involves inducing short intervals of ischemia either directly to
or remotely from a target organ, as a means of providing
protection during a subsequent ischemic insult such as that
which occurs during ischemia-reperfusion of a transplanted
graft [50, 51]. Initial clinical studies of ischemic precondition-
ing in transplantation were performed in deceased donor liver
transplants and involved hepatic ischemic preconditioning by
hilar clamping for 10 min followed by release of the clamp
prior to procurement of the liver from the donor [20]. Results
from this trial did not show a difference in patient or graft
survival, but did show evidence of an increase in reperfusion
injury [20]. Subsequent systematic review and meta-analyses
of ten studies including 593 patients (286 donors with ische-
mic preconditioning and 307 controls) have demonstrated a
decrease in 1-year mortality, but did not reach statistical sig-
nificance (OR 0.54, CI 0.28-1.04, p =0.06) [50]. There was,
however, a significantly lower postoperative day 3 aspartate
aminotransferase (AST) level, resulting in the conclusion that
any confirmation of benefit in the liver transplant recipient
would require an adequately powered prospective randomized
controlled trial [SO]. A trial evaluating the effect of remote
ischemic preconditioning in neurologic death organ donors
(RIPNODs) has also been performed; it subjected donors to
4 cycles of 5 min of pneumatic tourniquet induced ischemia
on the mid-thigh 6 h prior to as well as directly before organ
recovery (ClinicalTrials.gov Identifier: NCT01515072).
Results have been published in abstract form only and
suggest that remote ischemic preconditioning does not
increase the number of organs procured or transplanted but
may lead to improvement in kidney survival [21]. Lastly,
efforts investigating ischemic preconditioning of the
recipient have also been a focus of study, but are beyond the
scope of this review which focuses on deceased donor
management.

Dopamine

Low-dose dopamine infusion (4 pg/kg per minute) adminis-
tered to donors after determination of brain death has been
shown to improve outcomes of transplanted organs in kidney
and heart recipients [22, 23ee, 24, 25¢¢ 26, 27]. Initial results
of a randomized controlled trial in 2009 by Schnuelle et al.
demonstrated a significantly lower dialysis requirement dur-
ing the first week post-transplant [25]. Further, a post hoc
analysis of 93 heart transplants from multiorgan donors of this
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Table 2 Clinical trials of deceased donor intervention research currently registered on ClinicalTrials.gov.

National Clinical Trial (NCT) Title Intervention Primary outcome Status, completion Ref.
number measure date, enrollment
NCT00245830 Ischemic Preconditioning Ischemic Changes in INR/PTand  Completed, [20-22, 23ee,
of Liver in Cadaver preconditioning serum AST, ALT, and Mar 2007, 100 24, 25¢e,
Donors TB levels 26-46]
NCTO00115115 Donor Dopamine and Dopamine infusion Requirement of Completed, [22, 23ee,
Initial Graft Function hemodialysis Mar 2009, 487 24,25¢,26]
post-transplant
NCT01394497 Use of N-Acetylcysteine ~ N-Acetylcysteine Graft survival Completed, [32]
During Liver Jul 2009, 140
Procurement
NCT00260676 Protective Ventilatory Change ventilation To increase the number of Unknown, [29]
Strategy in Potential lungs that meet the Jan 2010, 200
Organ Donors eligibility criteria for
transplantation
NCT00238030 Thyroxine Replacement  L-Thyroxine Percentage of time Completed, [47]
in Organ Donors IV Thyroxine patients require Oct 2010, 34
inotropic support prior
to organ procurement
NCT00998972 N-Acetyl-cysteine and N-Acetylcysteine Incidence of delayed graft Completed, [31]
Kidney Graft Function function Jun 2011, 236
NCT00310401 The Effect of Nebulized  Albuterol Donor oxygenation Completed, [30, 48]
Albuterol on Donor Saline Jun 2011, 506
Oxygenation
NCTO01140035 Intensive Insulin Therapy Continuous insulin Renal function in donorat Completed,
in Deceased Donors infusion the time of aortic cross Sep 2011, 200
clamping
NCT01939171 Thymoglobulin in Thymoglobulin Efficacy and security of ~ Completed,
Cadaver Donor thymoglobulin in Feb 2012, 20
cadaveric donor
NCT00987714 Monitoring Organ Protocolized care Number of organs Completed, [41,42]
Donors to Increase transplanted Mar 2013, 556
Transplantation
Results (MOnIToR)
NCT01860716 Impact of Melatonin in Melatonin AST, ALT, bilirubin, and Unknown,
the Pretreatment of prothrombin levels Dec 2013, 60
Organ Donor and the
Influence in the
Evolution of Liver
Transplant
NCT00975702 Remote Ischemic Remote ischemic Organ recovery Completed,
Preconditioning In preconditioning Jun 2014, 85
Abdominal Organ
Transplantation
NCTO01680744 The Effect of Therapeutic Hypothermia Renal function Completed, [150¢]
Hypothermia on Nov 2014, 370
Deceased Donor Renal
Graft Outcomes - A
Randomized
Controlled Trial From
the Region 5 Donor
Management Goals
Workgroup
NCTO01304290 Glucose/Insulin Clamp Drop in the inflammatory Unknown,
on Solid Organ Hyperinsulinemic/- cytokine response after Jan 2015, 20
Transplant (Liver, normoglycemic brain death after a
Kidney, Pancreas and clamp minimum of 6-h
Heart) on Cadaveric therapy with the
Donors glucose/insulin clamp
prior to organ
procurement
NCT01515072 Remote Ischemic Remote ischemic Number of organs Completed,
Preconditioning in preconditioning recovered per donor Apr 2015, 321
Neurological Death
Organ Donors
NCT02211053 Evaluation of the Efficacy Levothyroxine Variation in left Unknown,
and Safety of ventricular ejection Jul 2016, 60
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Table 2 (continued)

National Clinical Trial (NCT) Title Intervention Primary outcome Status, completion Ref.
number measure date, enrollment
Randomized
Controlled Trial
NCTO01160978 Donor Simvastatin Simvastatin Donor treatment with Completed,
Treatment in Organ simvastatin reduces Aug 2016, 84
Transplantation ischemia-reperfusion
injury after heart
transplantation
NCTO02581111 Naloxone for Optimizing Naloxone Change in oxygenation ~ Completed,
Hypoxemia Of Lung (P/F ratio) from Sep 2017, 199
Donors baseline to final
pre-recovery ABG
NCT02907554 Cyclosporine A Cyclosporine A Percentage of delayed Recruiting, [49]
Pretreatment and graft function defined Mar 2018, 648
Kidney Graft Function by a need of at least
one hemodialysis
session
NCT03477461 Effects of Terlipressin on  Terlipressin Creatinine Completed,
Management of Mar 2018, 18
Potential Organ
Donors
NCT02474667 Reduce the Severity of ~ Drug BB3 The severity of DGF Recruiting,
DGEF in Recipients of a Jul 2019, 152
Deceased Donor
Kidney
NCT03179020 Donation Network to Checklist use Losses of potential donors Recruiting,
Optimize Organ due to cardiac arrest Dec 2019, 1200
Recovery Study
NCT02525510 Deceased Organ Donor ~ Pump eligible— Delayed graft function in ~ Recruiting,
Interventions to Protect normothermia— kidney allografts Jul 2021, 2800
Kidney Graft Function pump both
Pump eligible—
hypothermia and
pump right
Pump eligible—
hypothermia and
pump left
Not pump eligible—
normothermia
Not pump eligible—
hypothermia
NCT02435732 C1INH (CINRYZE) CINRYZE Lowest dose that will Not yet recruiting,
as a Donor Pre-treatment allow at least an 80% May 2020, 72
Strategy in Kidney decrease in the activity
Recipients of of classic pathway and
KDPI>85% Organs MBL pathway of
complement in
brain-dead donors with
KDPI over 85%, with
the purpose of
reducing the incidence
of delayed graft
function
NCT03098706 Therapeutic Hypothermia Hypothermia Rate of patients with Recruiting,
in “Expanded Criteria” delayed graft function Nov 2021, 516
Brain-dead Donors and
Kidney-graft Function
NCT03439995 Goal of Open Lung Open lung protective  Donor lung utilization Not yet recruiting,

Ventilation in Donors

ventilation

rate

Dec 2021, 400

Completion date presented is as noted on Clinical Trials.gov; enrollment figures represent either estimated or actual enrollment depending on the status of
the trial

INR international normalized ratio, PT prothrombin time, AST aspartate aminotransferase, ALT alanine aminotransferase, 7B total bilirubin, PO per os, IV
intravenous, P/F Pa0,:FiO,, ABG arterial blood gas, DGF, delayed graft function
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original trial demonstrated improved 3-year graft survival for
organs recovered from donors receiving pretreatment with
dopamine (87% vs. 67.8%, p =0.03), which persisted on ad-
justed analysis (HR 0.33, CI 0.12-0.89, p=0.03) [24].
Mechanistically, it is thought that the observed protective ef-
fect is due to dopamine’s ability to mitigate cellular injury by
scavenging reactive oxygen species that accumulate and lead
to cell death under cold storage conditions rather than its cir-
culatory effects [27, 28]. Most recently, long-term follow-up
results of the 487 renal transplant patients receiving grafts in
the dopamine donor pretreatment trial failed to demonstrated a
significant graft survival advantage on intention-to-treat anal-
ysis [23e¢]. This was thought to be secondary to the duration
of continuous infusion being too brief in a substantial number
of donors [23e¢]. This observation was supported by further
analysis of the data, in that the investigators noted a nonlinear
exposure-response relationship suggesting that benefit was
noted for infusion times of around 7 h [23+¢]. Although dopa-
mine infusion in the donor was noted to be relatively safe,
further prospective studies are needed to confirm a recipient
or graft survival benefit [23¢e, 27].

Ventilatory Strategies

Optimization of ventilator management has been investigated
as ameans to improve lung function and increase the number of
lungs eligible for transplantation. In 2010, results of the
Protective Ventilatory Strategy in Potential Lung Donors
Study were published [29]. In this report, the effects of a pro-
tective ventilator strategy with tidal volumes of 6-8 mL/kg of
predicted body weight (vs. 10-12 mL/kg), positive end-
expiratory pressure (PEEP) of 8-10 cm H,O (vs. 3-5 cm
H,0), apnea tests performed using continuous positive airway
pressure (vs. disconnection from the ventilator), and mainte-
nance of a closed (vs. open) circuit for airway suction were
evaluated [29]. In the 59 of 118 donors with a protective ven-
tilatory strategy, eligibility for lung donation was significantly
higher (95% vs. 54%, p <0.001) and significantly more lungs
were procured (54% vs. 27%, p =0.004) [29]. This study was
performed as a European clinical trial during the 6-h interval
between brain death exams; given that patients are not consid-
ered to be organ donors until after a final determination of brain
death and receipt of authorization for donation in the USA as
well as other differences in the logistics of donor management
and organ recovery in Europe, it is unclear if these findings are
translatable in the USA. Thus, the Goal of Open Lung
Ventilation in Donors (GOLD) trial has been recently registered
(ClinicalTrials.gov Identifier: NCT03439995) with an
estimated start date in the USA of June 2018.

With regard to pharmacologic strategies, the Beta-
agonists for Oxygenation in Lung Donors (BOLD) trial de-
serves mention. In this randomized, placebo-controlled trial
assessing the effect of aerosolized albuterol on donors, both
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oxygenation and lung utilization did not improve [30].
Rather, the use of albuterol was associated with increased
tachycardia, thus suggesting that this drug should not be
used in donor management to aid in the resolution of pul-
monary edema or increase lung utilization [30].

N-Acetylcysteine

The role of N-acetylcysteine (NAC), as it is known to regen-
erate glutathione and scavenges free oxygen radicals, has been
studied in DBDs as a means of potentially improving graft
survival for liver transplant recipients and reducing delayed
graft function (DGF) in kidney transplant recipients [31, 32].
In the former of these studies, a prospective randomized clin-
ical trial assessing the systemic and portal infusion of NAC
prior to liver procurement was assessed. On adjusted analyses,
NAC infusion in the donor was noted to benefit 3-month (HR
1.65, CI 1.01-2.93, p=0.04) and 12-month (HR 1.73, CI
1.14-2.76, p <0.01) graft survival. In the latter of these stud-
ies, an attempt to address the notion that contrast media is
often utilized to confirm the diagnosis of brain death through
acquisition of cerebral or computed tomography scan angiog-
raphy, and that deceased donors are at higher risk of contrast-
induced acute kidney injury, was made. In a randomized,
open-label, single-center clinical trial, DBDs were random-
ized in the treatment group to receive 600 mg of intravenous
NAC 1 h before and 2 h after angiography used to confirm
brain death [31]. The primary endpoint was DGF in the recip-
ient, defined as the need for at least one dialysis session within
the first week of transplantation or a serum creatinine level
noted to be greater than 200 pmol/L at day 7 after transplan-
tation [31]. There was no statistically significant difference in
DGF rates noted in recipients of donor grafts that were
pretreated with NAC and thus no benefit was noted for ad-
ministration of this drug at the evaluated dose [31].

Therapeutic Hypothermia

The clinical impact of DGF on renal transplant graft and pa-
tient survival as well as resource utilization is well described
in the literature [33—40], and reduction of DGF remains a
critical goal for the global transplant community.
Therapeutic hypothermia of the deceased donor has been stud-
ied as an intervention to improve renal function in the trans-
plant recipient [15¢]. In a recent clinical trial, 394 brain-dead
donors with documented research authorization received ei-
ther targeted mild hypothermia (34-35 °C) or normothermia
(36.5-37.5 °C). Randomization was stratified by standard ver-
sus expanded criteria donor status (SCD vs. ECD), organ pro-
curement organization, and whether or not the donor had re-
ceived therapeutic hypothermia to treat their primary neuro-
logic insult prior to death. ECDs were defined using standard
clinical definitions [15¢¢]. Targeted temperatures were
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achieved using forced air systems or external cooling devices
and followed a protocol adopted across all donor hospitals by
OPO coordinators. This trial was terminated early for efficacy
as targeted mild hypothermia was found to significantly re-
duce DGF (OR 0.62, CI 0.43-0.92, p =0.02) after half of the
maximum planned enrollment was reached [15¢°].
Importantly, in the trial, hypothermia was found to not impact
organ utilization rates compared with normothermia [15¢¢].

While the benefit of hypothermia in reducing the incidence
of DGF was noted in the overall study population, the effect
of therapeutic hypothermia was most evident in higher risk
donors [15¢¢]. A follow-up report demonstrating the impact
of the hypothermia protocol on graft survival of the targeted
(kidney) and non-targeted (extra-renal) organs is expected to
be published in the near future. Lastly, as the completed trial
was in kidneys not undergoing pulsatile perfusion after organ
removal from the donor, a comparison of targeted hypother-
mia and pulsatile perfusion is currently being investigated in a
follow-up national clinical trial (ClinicalTrials.gov Identifier:
NCT02525510) which is actively recruiting.

Protocolized Care of Donors

As noted above, in retrospective and prospective observational
studies, standardized care of the potential organ donor using a
checklist of DMGs has been associated with an increase in the
number and quality of organs available for transplantation [2ee,
3-7, 8¢]. The Monitoring Organ Donors to Increase
Transplantation Results (MOnIToR) study was designed as a
randomized controlled, multicenter trial to compare use of a
protocol-guided fluid therapy algorithm which focused on car-
diac index, mean arterial pressure, and pulse pressure variation
versus a non-protocolized standard of care [41, 42]. There was
no significant difference in the number of OTPD in the
protocolized care group (3.39 vs. 3.29, p=0.56) [42]. Most
recently, a cluster-randomized clinical trial is recruiting donors
across 60 Brazilian intensive care units (ICUs) to further assess
the impact of standardized care by randomizing the manage-
ment of potential organ donors to an evidence-based checklist
arm and comparing outcomes to those managed according to
usual care (ClinicalTrials.gov Identifier: NCT03179020). The
study is estimated to complete in December 2019.

Future Considerations

As avenues to increase the supply and quality of deceased or-
gans available for transplant are explored, and donor interven-
tion research continues to gain traction with endorsement of the
NASEM, new challenges will arise that require attention [ 19e°].
For instance, it will be vital to establish systems to ensure that
donor-based interventions do not have a negative effect on do-
nor physiology or non-target organs, as an intervention

delivered to the donor has the potential to impact multiple re-
cipients. In order for ongoing trials to ensure safety of the donor,
changes in critical care parameters from the time of authoriza-
tion for donation, through the time of a donor intervention, and
up to organ recovery in any prospective donor intervention trial
should be recorded and studied. Organized data registries, such
as the UNOS Donor Management Goals (DMG) Registry Web
Portal (https://nationaldmg.org), provide the necessary
framework that can enable multicenter data collection of
relevant physiologic endpoints.

Further, with increasing experience in designing donor in-
tervention studies, a clear delineation of metrics used to gauge
outcomes and standards of reporting will need to be formal-
ized to assure meaningful interpretation of results. For exam-
ple, the appropriate time frame for assessment of impact de-
livered to the deceased donor has been variable. It can be
argued that survival through 1 year should be used, as this
metric is standardly reported through the Scientific Registry
of Transplant Recipients to assess program performance.
However, intuitively, more distant time points make drawing
causal inference of a donor intervention increasingly con-
founded by other clinical events [43]. As such, several of the
donor-based trials reported in this review have chosen kidney
recipient DGF as their primary outcome measure as have nu-
merous pharmaceutical transplant recipient intervention trials.
Establishing a standard, either broadly applicable or individu-
alized for a particular study, will require continued discussion
and expert consensus, but remains imperative as donor re-
search becomes more formalized. Lastly, in addition to tradi-
tional outcomes, additional considerations such as the impact
of a donor intervention on the distribution of organs and
waitlist mortality are metrics that should be considered in de-
termining the overall utility of adopting specific interventions.

Conclusions

Deceased donor intervention provides an opportunity to
ameliorate graft injury and rescue organs that may other-
wise be discarded as well as improve post-transplant func-
tion in those which would otherwise be transplanted.
Although significant progress has been made in donor man-
agement over the past few years, there remains a dearth of
experience with conducting meaningful donor intervention
trials. Now that discussion of logistical, ethical, and regula-
tory challenges pertaining to donor intervention studies has
begun, it is likely that an increasing number of trials will be
underway and additional practical considerations as well as
limitations will surface. Given the promise that deceased
donor management holds for narrowing the supply and de-
mand gap of organs available for transplantation, maintain-
ing persistence in continuing to advance this evolving field
of research remains imperative.
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