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Abstract

Cardiac tansplantation remains the ordgfinitive treatment for endtage heart failurdransplatation
rates are limitedy a shortage oflonor head. This shortage is magnified becausanyheartsare
discarded due to strict selection criteaiad concern for regulatory reprimand for less than optimal post
transplant outcon® There isno standardized approathdonor sekctiondespite proposals to liberalize
acceptancecriteriadd donorheartselectionconference was organized to facilitate discussiod

generaté ided®r future researchThe eventvas attended b§6 participantsfrom 41 centersvith
considerablexperience in cardiac donor selectibhere werestateof-the-art presentationsn donor
selectionwith subsguent brealout sessionsn standardizing the process and increasing utilization of
donorhearts Participants debatedhisconceptions andstablishedgreemenbn donorandrecipient risk
factorsfor donor selectionandidentified the components necessary for a future donor risk score. ldeas
for futureinitiativesincludemodification ofregulatory practices toonsiderextended criteridonors

when evaluating outcomesndprospective studies aimedidentifying the factordeading to non
acceptance of available donor heaisth agreemenon the most important donor and recipient risk
factors, it is anticipated that a consistapproach to donor selection will improve rates of heart

transplantation.

Introduction
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A conference took place on May 1, 2Gdt3he American Transplant Congréas$hiladelphia,
Pennsylvania, to provide a forum fordepthexpertdiscussion regarding donaranagement and donor
heart selectioffor transplantation. The conference, which wadorsedy the American Society of
Transplantatioywas attended b§6 participants many of whomhad published on the topic and
possessed vaslinical experience in heart transplantation (including cardiolegisirdiac surgeons
transplant coordinators amdgan procurement professionaege Appendix A). Participgsmcame frond1l

heart transplant centeasross the United States.

Prior to the eonference, opinions regarding curdemior selectiomnd managememptracticesvere
solicitedfrom transplant centesga an online survey. This survey includgdestionsaabout donor
managementiprotocols, perceived donor and recipient kitbréa selection criteriandgeneraklinical
practice regarding donor selectidmportant survey results includ@ost respondents believe that
oversized donors are needed for recipients with pulmonary hypertension, placepootance on height
for donor matching, and view undersizing a sasee donor heart to recipieby >30%as a
contraindicatiend:he most common criteria that would cause turndown of a donorihelade: bft
ventricular gjection fraction (LVER 50%, cold ischemiéime >4 fours, left ventricular hypertrophy
>1.3 cm anddonor age5years All responses receivdtbm 47 transplant centergnore centers

respondedto the survey than attended the meatiegummarized in Tablg.

Currently, donor heart selection is basedeweral factors including echocardiographic parameters,
hemodynamics, catheterization results, pressor requirements, intraoperatbraiarconsiderations,
multiorgan procurement, and pgabcurement function (as in ex vivo perfusion). Howetlegreexists
no standardized approatbwardsmanagement angdeighingof donorandrecipient risk factorsresulting
in considerable,variability between transplant certeddinical practice As a resultbetweencenter
comparisongnd researchollaborationdhave been difficult tamplement Therefore, te purpose of this
confeencewasstarinitiatehe process of standardization of donor selection for heart transplantation,

optimizeeveralloutcome andenable future collaborative research

Current Understanding of Donor Heart Selection

Donor RisksFactors: What's Important?

Donor characteristics do influence pastnsplant outcomes but there is contention disea@egree of risk
thatmany of these factors represeiiitaditionally the prevailingpinion Gugported by ISHLT registry
data (3) has been that increasing donor age is a risk factor for mortality after cardiac trtigpian

Currently,themedian donor age fattilized hears is 35 years in the UG) and 43 years in Europe
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(Eurotransfant annual report, 2013). The combination of older donor and older recipient portends a
higher risk of mortality and development of cardiac allograft vasculopathy (CAMn addition,use of
hearts fronolder donors focritically ill Status 1A candidates resultshigher mortality thamse of
younger donohearts butposttransplansurvivalremainsbetter than if these patients were twteceive
atransplant Two recentEuropean retrospective studies demonstrated sisutaivaloutcomes between

recipients ofyounger and older donbearts but increased risk of CAW recipients of the older hearts
2, 3.

The issue of left ventricular hypertrophy in donor selection is controversialnwiclear accepted
boundaries/omacceptabléevel ofwall thickness. While a singleenter study at Stanford found LV wall
thickness of'greater than 1.4 cm to be significantly associatedesiticedsurvival(4), others have found
thatmild and moderate LVH (up tb.7cm)hasno adverseféect on airvival (5). A subsequent analysis of
UNOS data showedo dfference in swival between groups with rnovH, mild (1.1-1.3cm) and
moderate to severe (>=1.4cityH (6). However, the combination of older age (3&&ard andthe
presence ofg\VH; awell as ischemic time >4tin thepresence of LVH was found to negatively impact

survival(6).

Examination ofinteractions between factomay provide important insights that explain some of the
conflicting results from studies describing individual risk factbisltiple studies reveal increasing donor
age as a predictor of mortality, but the combinatioaldérage and longer ischemic tayras well as age

and gendemismatch (female to mal@ppears particularly detrimentallting term outcomes. Aulti-
institutional study by Stehlik et.&7) employed multivariable logistic regression analysis to identify
donorassociated risk predicand important ietractions between these donor characteristics. The study
found thata history of hypertension and diabetes mellitus were risk factors forreaiientmortality in

male donorsbut not in female dwrs. There was also a significant interaction between donor age and
donorrecipientweight difference, with increased risk of death in those with increasing weight dieren
(undersizedidoner hearfponor andecipientgenderfurther modified the degree of rigkith ahigher

risk in femalesdonors when recipients were male.

As a result of these observatiotigg use ofa validated donor risk score taking these interactions into
account may provide the best risk predictioth&future. Two studiesSmits et al(8) using a Europan
database and Weiss et al. (9) using the UNOS datdeagmed and validatetbnorheart scorgthat
accurately reflected the likelihood dbnor hearticceptance and predicted letggm patient mortality.
A major criticism of both studés isthatrecipients supported witilCS were not includeth thaér modek.
A recent study by Johnston et @0)useda transplantisk scorespecificallyfor patients on mechanical

circulatory supportA 75-point scoring system encompassing 9 recipient and 4 donor variables was used
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to predict the dyear mortality of MCS patients if they were to undergo transplantattenstudy found
that several variables, such as renal function, recipient aget nefegtion, total bilirubin and
preoperative ventilatory support, are consistent withM@® patient risk factors. Variables unique to
MCS patients includ8MI, intensive care admission, and MCS typech a risk score may be useful for

determining orgamllocaton in MCS patients but requirésrther validation.

Recipient Risk Factorsin the Context ofDonor Heart Selection

Like donor risk factors, recipient factors in donor seleatieed to be considere@iraditionally, the
following recipient factors have influenced donor heart selection: age of the psittehwveight ratio,
pulmonary yascular resistance, presence and/or type of circulatory suppantiaodysensitization. In
every case, these factors are considered relative fwabpectivedonor.

The presence of piteansplant renal dysfunction in the recipient has eparted as &sk factor ISHLT
registry datalemonstratesreincreased podransplant 5 and 1@ear mortalityin recipientswith

increased prgransplant creatiningl).

Additional factors resulting in a higtisk recipient are presence atotal artificial heart,
biventricular/right ventricular assist devi(¢AD), those on temporary circulatory support or ventilator

prior to transplant, and those witlrecent history of dialysiél).

Balancing Donor and Recipient Risk in Donor Selection

Individual donor and recipient risk factors do not determine-fpassplant outcome. It is the complex

interactions among risk factafsat play a critical role in the outcome of heart transplantation.

Donor/recipient gender mismatch is of great interest since an ISHLT registry stuegdstinat male
recipients‘offemale donor hearts had the lowestdr actuarial survival and highest risk of CAV,
whereas Byear actuarial survival in female recipients was affected by donor gender {11
Interestingly, a study that combined gender and age found that donor gender had no effentabinsur
female or male recipients less than 45 yedge, but that female donors conferred a higher risk of
mortality:to male recipiestwho were over 45 years old 12

In regard to donor/recipiemiatching oversizing of donors for recipients with pulmonary hypertension is
controversial. An analysis &NOS data involving 15,284 transplants revealed no significant effect of
smaller weight ratio (<0.8) on the risk of short or long term mortality &tesplantation (18 However,

recipients with elevated pulmonary vascular resistance who received undersized heartséad wo
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survival. Furthermore, in the setting of high pulmonary vascular aesist male recipients who received
hearts from female donors had worse survival than those who received hearts from maleAdon
retrospective cohort study of 31,634 patients from the UNOS registry found thatveight alone did
not predict recipient podtansplant survival; instead, predicted total donor heart mass was a better
discriminator(14). In that study, a mismatch greater tharnlb0 below the recipnt's predicted donor

heart mass was associated with reduced survival.

Intraoperative'Risk Factors

There are many.ntraoperative risk factors that relate to donor managminemd implantation in the
recipientincludingischemictime, reperfusion, cardioplegélution and whether aMCS devices
present These intraoperative risk factors may increase the rigpkimfry graft dysfunction (PGD) which
remains asignificantcause of postransplant morbidity and mortalitgs it is associated with up to two
thirds of deaths in the first 3flays postransplant.

Otherintraoperative risk factor that has been linked witsttransplant outcomis the presence @in

MCS deviceatithe time of transplaation. Patients bridgedo transplant wittMCS alsorequire increased
cardiopulmenary bypagsne, andincreased inotrope use, which &rewnrisk factorsfor adverse
postoperative outcorsg15).In addition, more blood products for a coagulopathy are generally required
in thesecasesand there is an increased risk of vasoplegia. With increased blood prodrigtd, the
ventricle of the donor heart may dilate and fail; thus, many programs may algsinager donor heart

that can accommodate right ventricular stress.

Other SpecialtyConsiderations

Immunologic Risk Factors: Avoiding Hyperacute Rejection

Although overall rejection rates have declined substantially over the years eviawvant of mie
effective immunaosuppressioalmost5% of patients still experien@ithercellular or antibodymediated
rejectionwithin the first 30 days of transplaiyperacute rejection, although infrequent, remains a
concernfduedtits devastating consequeng&s). Pretransplant sensitization is a major risk factor for
early rejection. With the emergenceM€S asaneffective bridge to transplantation, the number of
sensitized patients awaiting heart transplant is on the rise with a third of the patigmismostrating
positive panel reactive antibodies at transp{d6).The challenge of treepatiensis thatsensitization

limits the donor poo{due to incompatible donors), prolongs time on the-istitand increases wdist
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mortality. After transplantadin, increased rejection may lead to graft loss or development of allograft
vasculopathy(17-19).

Extended Criteria Donor Hearts- Standardizing Definitions and Criteria for Use

The Extended Criteria DongECD) heart, while lacking a unified, formal definition, has traditionally

been defined bgeverarisk factors These risk factors includme or more of the following: donor age
greater thadO yearsa history of chest trauma, prolonged hospitalization, prolonged CPR or downtime, a
history of diabetes/tobac#llicit drug use, transient reversible hypotension, skemn high dose
catecholamine administration, and a sabgally smaller weight dona@ompared tdhe recipient. In

2001, a consenstied donor management algorithm specifying suitable hemodynamic and
echocardiographiparameter$or donor hearts was devised, and was incorporated into the UNOS critical

pathway(20).

There is considerable evidence tB&D heartshat may result in favorable pesansplant survival
continue tosbaliscardedA retrospective review of,872 potential organ donors in California from 2001
to 2008 showed.predictors of nase to be age >50 years, female sex, death attributable to
cerelvovascularaccident, hypertension, diabetes mellitus, a positive troponinlafisasntricular
dysfunction‘eftawentricular ejection fraction50%) regional wall motion abnormalities and left
ventricular:hypertrophy20). However, these characteristics seemed to have little effect on recipient

outcomes whesome otthesehearts were transplanted

Breakout Sessions from the Donor Selection Conference

Each breajout'sessiomroup included &dalancednix of cardiologists, cardiac surgeons, pathologists,
transplant coordinators, and organ procurement professionals. All points of conasngel as notable

points of contentionwere recorded and presented to a reconvened session of all conference participants.
Discussions took place undeur main thenes:

¢ |dentifying best practiceagarding donor selection and management
e Consideration ofisk in donor selection
e Donor scoring systemvhat to include

e Areas for further study
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Theme 1: Identifying best practicegegarding donor selection and management

There was considerable discussimmcommon practices in donor heart selectibhese practices include
the use of oversized donor hearts for pulmonary hypertension/female donor tecipaént, duration of
resuscitation.and amount of inotropic support offset by normal cardiac function and theyseiog
male donorthat'eutweighs all other risk factors for donor acceptance in mostaxdimese and other
key points fremrthiszdiscussion are summarized in T2ble

Theme 2:Consideration of risk in donor selection
Donor and recipient risk factors

Donor age wasniversallyviewed as the most important risk factor to consider in a bé&art along

with left ventricular functior{defined asjection fractiorbelow 50% that failed to improve after donor
resuscitationandthe presence dleft ventricularhypertrophy Thedistance fronatransplant center as
also considered to be very importaa,longer distances would increase the cold ischemic time, vghich

associated with poorer outcomes after transataont(21).

For most participants, recipient age was again one of the most important risk faatonsider, given the
worse outcomes demonstrated in recipientsyeds(22). Otherhigh priority recipientrisk factos
includedthe presence gfulmonary hypertensig congenital heart diseasad/orMCS, as well as redo
heart transplaation Some participants also felt that the severitgratorgan dysfunctioin the

recipient (i.e serum bilirubin, creatinine) and whether the patient was on mechanical ventilation pre
transplant should also be considered as higih Amyloid patients were also an area of contentamn,
there ison-goingdebateon whether ALamyloid patients should deansplanted, due to the systemic
nature of the disease.

Overall, it:was.agreed that these prioritizations of both donor and recipiefdaisks were necessary for
standardizingsthe approach to donor selection, and that these discussions wouldduktteetieer SRTR,

in the hope of contributing towards a donor selection risk score that incorporates ¢heseafad helps

to increase"donor acceptance ratksummary of donor and recipiemsk factorsand theifdevel of

importanee;’can be found in Tal3.
Regulatory oversight in donor selection

There was concern regarding the issue of regulatory oveesightow it impactglonor selectionAs
Khush et al. demonstrated in a recent paper, there has been a decrease over the last 2@ ysaa in th

available donor hear{23). This may be related to increased scrutiny of-rastsplant outcomes by
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national regulatory bodigse. UNOS Membership Professia Standards Committed)there is a
reduced observed to expected (GHivivalratio, atransplant centanay be warned/reprimanded, placed
on probationpr even closedn addition this couldresult in loss of Medicare certification, acould also

adversely affect ransplant center's contracts with medical insurance

The groupwvasconcernedhat thestatistical modelsisedfor risk adjustment may not fully adjust for all
donor andecipientcharacteristicgée.g. highly sensitized patiemifferent forms of MCS, prexisting
coronary,artery,diseas€jenters that perform a disprapionatenumberof high-risk transplants may be
penalized unfairly for “low” performance. Therefore, there désincentivefor centers to transplant
riskier doners orirecipientespecially in smaller centers where survival ratios cagrdeglyaffectedby
just one or twordeathRarticipants at this forum strongly felt that more data (for these unmeasured
characteristics, such as sensitization |eM&LS usg should bancorporated into the risk adjustment
models There could bedditional incentives fousinghigher risk donor$o counteract the conservative

approach that results righ discard rates.
Theme 3: Working towards auseful donor risk score

The donor heart selection process of matching the donor heart to the ideal recvolesi meticulous
review of both donor and recipient characteristics, as well as consideration of factbras ischemic

time and problems in special recipient populatisash as the risk of bleeding and prolonged operations
in candidates with durable mechanical circulatory support devibeseforethere wasagreementhat a
donor selection risk scoring system would be an extremely useful tool that would pretéseardized

approacttothe practice of donor selection.

Participants agreed thfatr such a score to be practicdle score would have to be calculated in real time
and displayedh.Unet/Donomet, theU.S organ allocatioplatform.A potential issue was the continually
evolving use.oMCS deviceand improving survival in waitlist patient$ierefore such a score would

have to be continually updatedth new data.

In addition to donor and recipient factorgjanor risk score might include waitlist mortalitisk of

primary graft.dysfunction (PGPposttransplanmortality (30 daysl and 3 yeajs as well as longer

term outcomes such as incidence of CANAitlist mortality, and the relative risk of not taking the heart
was also felt to be importatd assess the ralae benefit of transplantation, but the majority felt that the
score should be weighted towards the risks of donor use over the relative risk aiasose.

Additionally, projected quality of life podtansplant was proposed as a factor, but the majority felt that it

was too difficult to incorporatdzveryoneagreed that prospective validation of the score would have to
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occur based on observed outcontesmplementing its use, it was agreed that decision guidelines based
on score ranges would be needHae scorevould also bevaluablein clarifying criteria forECD based

on the quantified expected risk associated with the donor characteristics.

There wereregulatoryoocerns regarding theplementation of thecore:there was a fear that transplant
centers withrhigher risk scores mightgenalized. Some participantsuggeste@xcludinghigh risk
transplantdrom:outeome measureer allowing a percentage of high rigkansplantsOverall a scoing
systemhas great potential twecomea vital toolfor providinga standardized approatihthe pratice of

donor selection, whilalso potentially reducing the number of hearts discarded.

Theme 4: Suggestions forurther action/ studiesin donor selection

Furtheraction and research revolve around more refined donor heart functional studies)dadiogsto
donor heart nomse, utilization of donor biomarkers of outcome, donor management and optimal

strategies for.the use of extended criteria donor hed@hssefurther actios are summarized in Table

Summary of Donor Heart SelectionConference

The increasing success of cardiac transplantation as a treatment for heart failtmenigymitigated by

the relative ‘unavailability of donor organs, limiting transplantation rategiteeslong waitlist, a high
percentage of donor hearts are discarded due to strict yestanmtardized selection criteria. Thlignor

heart selectiogonferencevas therefore an attempt to discuss the current process of donor selection, with
the eventual aim of standardizing the process across transplant centers and incrdaatian udfl
availabledonorhearts.Through discussion, the participadebunied common misconceptions,
establishednagreemenbn a practical approach to threost important donor and recipient risictors

during donor selectiorand toidentify thecomponents necessary for a future donor selection risk.score
Furthermore, ideas for fure work were raised, includingodifying regulatory practices to include
consideration of highisk donors and candidates when evaluatiagsplant center outcomes, as well as

future prospective studies to identify the factors behind donor iearse.
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Table 1. Results of Pre-Conference Online Survey: 47 centers participating. Survey conducted January
2015 April 2015.

Survey respondent demographics:

o 47 different heart transplant centers represented

e 11 UNOS regions represented roughly equally

e Distribution between small (1-19/year), medium (20-39/year) and large (40+/year) centers in transpl
volume: 36%, 38%, 23% respectively

e Distribution between small (1-19/year), medium (20-39/year) and large (40+/year) centers in MCS il

volume: 9%, 36%, 53% respectively

On the issuewof sizing donor/recipient

o 58%believed that oversize donors are needed for recipients with pulmonary hypertension, 42% dis

e Among those who use oversize donors in this scenario, 46% prefer to oversize 10% by body weigh
54% prefer to oversize 20% by body weight

e 57% of respondents place most importance on height in donor to recipient ratio, while 43% place m
importance on weight

e 69%.0f respondents view undersizing a same sex donor heart to recipient by >30% as a contraindic
heart transplant, 31% do not view it as such.

e 30% of respondents view oversizing a same sex donor heart to recipient by >30% as a contraindice
heart transplant, 70% do not view it as such.

¢ Forifemale donor heart to male recipient, 46% would oversize the donor, 48% believe no oversizing

necessary,and 6% would accept an undersized heart.
On risk factors and their importance

e Asked to rank donor risk factors in order of their perceived importance, the 5 most important were h
function (LVEF), presence of LV wall motion abnormality, presence of hypertrophy, cold ischemic til
and.doener.age.

e Asked what level of left ventricular hypertrophy would cause them to reject a heart, assuming no otl
mitigating'circumstances, 21% chose >1.2cm, 45% chose >1.3cm, 21% chose >1.4cm and 13% ch
>T:5cm.

e Asked what expected ischemia time would cause them to reject a heart, assuming no other mitigati
circumstances, 34% said >4 hours, 34% said >5 hours, 30% said >6 hours and 2% said >7 hours.

o Asked what LVEF level would cause them to reject a heart, assuming no other mitigating circumsta
21% said <40%, 30% said <45%, and 49% said <50%.
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e Asked what an unacceptable downtime (administration of CPR duration) would be for acceptance o
donor heart, 20% said >20minutes, 38% said >30 minutes, 23% said >40 minutes, and 20% said >I
minutes.

e Asked to determine the threshold for acceptable right atrial pressure (RAP) (after donor optimizatiot
proceed:to transplantation, 30% said <10 mmHg, 59% said <15 mmHg, and 11% said <20 mmHg.

o 349% of respondents require donor hearts to be off inotropes to proceed to transplant, 66% do not re
this;

o Asked to specify the level of dependence on inotropes that would still result in acceptance of a don«
15%specified “no inotropes”, 34% specified a “minimal level of inotropes”, 47% specified a “mild level of
inotfopes” and 4% specified a “moderate level of inotropes”.

o Asked'o specify an upper donor age limit that respondents would consider ac@ptsaid age 45, 23%
said age 50, 42% said age 55, 19% said age 60, 9% said age 65, 2% said age 69 and 2% said age

o Asked to specify the acceptable age differential threshold for transplanting older donors into younge
recipients, 33% said >10 years, 50% said >20 years, 13% said >30 years, and 4% said >40 years.

o 38% of respondents routinely use older donors (>50 years) for older recipients (>60 years) at their |
62% do not.

e Asked to rank recipient risk factors in order of their perceived importance, the 5 most importdmnigtver
sensitization level, presence of complications associated with VAD, presence of temporary circulatc

support, mechanical ventilation pre-transplant, and congenital heart disease.
On donor managément strategies

e 53% of respondents normally request the use of thyroid hormone to optimize donor heart function, «
not.
o 22% ofrespondents normally request the use of corticosteroids to optimize donor heart function, 7€

not,

Abbreviations

UNOS- United Network for Organ Sharing
LVEF- Left Ventricular Ejection Fraction
LV - Left Ventricular

CPR- Cardiopulmonary Resuscitation

VAD- Ventricular Assist Device
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Table 2. Key points for donor selection: debunking myths.

e Oversizing is not necessarily needed for recipients with pulmonary hypertension, but undersizing shoulc
avoided®

e Oversizing is not necessarily needed for female donors to male recipients, and should be assessegt on
case basi§ ™

e LV mass index'should be considered in conjunction with height and wiight.

e Younger donor age and good graft function should be prioritized above all other risk factors.

e There is no unacceptable lengthG#R (‘downtime’) if echocardiographic function of the donor heart and ot
donor factors are favorabf@.

e Low dose inotrope use and use of vasopressors on the donor heart is acceptable to proceed toltismsple

norepinephring, epinephrine and/or multiple inotropes should be viewed with c&ution.
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Table 3. Risk Factors to be considered in donor selection- by tier of importance.

Donor Risk Factors

Recipient Risk Factors

MOST IMPORTANT

MOST IMPORTANT

Older Age
Left ventricular function
Presence ofiLVH

Cold Ischemic time/Distance from transplanting

center

High inotrope.use

Older age

Congenital heart disease as etiology of

heart failure

Severe organ dysfunction (as reflected b

elevated creatinine or total bilirubin)
Pulmonary Hypertension

Temporary circulatory support (RVAD,
Impella, ECMO), especially if complicate

IMPORTANT

IMPORTANT

Sex mismatch (female to male)
Pre-existing coronary artery disease

Malignancy as cause of death

Redo heart transplant

Sensitization level of patient

List of abbreviations:

LVH- Left Ventricular Hypertrophy; RVAD- Right Ventricular Assist Device; ECMO- Extra-

maakaakaalbiosbiotaetanakios
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Table 4. Priorities for further action and research.

Prospective study to identify clinical correlates of cardiac function in potential donors being evaluated for he

transplantation, with view to developing real-time scoring system

Additional analysis of factors leading to donor heart non-use, including specific analyses with regard to heau
refused by multiple programs that have a high Potential Transplant Recipient (PTR) sequence(imiRtbgress-

Survey studies to bettenderstand clinicians’ decision making regarding non-use, including considerations of

Discussions with"UNOS regarding potential interventions that would allow programs to utilize higher-risk dol

without penalization in the case of an adverse outcome (e.g. allowance for a certain number of high-risk trai

PO PR,

Translational research on donor biomarkers of outcomes

Studies to further.understand the use of thyroid hormone supplementation of the donor heart- e.g. retrospec

of the snecifics of tise bv OPOs

Standardization of anti-HLA antibody reporting: CPRA, MFI

Cost-effectiveness,analyses to determine optimal strategy in older patients; e.g. extended criteria donor he:

trancenlant vaENZAD ac destination theranv

Development of a standard definition of an extended criteria donor

Further studies involving Hepatitis C positive donors with negative nucleic acid testing for either naive or inf

recipients in the era of curative therapies

List of abbreviations:

UNOS- United Network for Organ Sharing

SRTR- Scientific Registry of Transplant Recipients
OPO- Organ Proeurement Organization

HLA- Humanslzeukocyte Antigen

CPRA- calculated Panel Reactive Antibody
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