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The HF Stats

6.5 million hospital days each year.
Annual number of hospitalizations

> 1 million as primary diagnosis

> 3million as primary or secondary diagnosis.
Re-hospitalization rates post-discharge

25% within one month

50% within 6 month

The estimated direct and indirect cost of HF in the United States
for 2012 was $30.7 billion

The University of Texas ]
Medical School ar Houston AHA/ACC heart failure guidelines
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Patients on list on Dec 31 each year
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Waiting list candidates as of today 5:33pm

All . 121,445
Kidney 100,434
Pancreas

Kidney/Pancreas

Liver

Intestine

Heart

Lung
Heart/Lung

+ All candidates will be less than the sum due to candidates waiting for multiple organs
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Adult and Pediatric Heart Transplants
Number of Transplants by Year and Location

Other
= Europe
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NOTE: This figure includes only the heart transplants
that are reported to the ISHLT Transplant Registry. As
such, the presented data may not mirror the changes in
C'E WAL Ly ool the number of heart transplants performed worldwide.

h JHLT. 2015 Oct; 34(10): 1244-1254




HEART UTILIZATION

Non-DCD donors younger than 55 years

Donor Recovery Date

Pre-Policy
Era -2:
7/12/04-
7/11/05

Pre-Policy
Era -1:
7/12/05-
7/11/06

Post-Policy
Era1:
7/12/06-
7/11/07

Post-Policy
Era 2:
avioe
7/11/08

Post-Policy
Era 3:
7/12/08-
7/11/09

Post-Policy
Era 4:
7/12/09-
5/11/10
(Partial Year)

% of
donors

% of
donors

% of
donors

% of
donors

% of
donors

% of
donors

100.0

100.0

100.0

100.0

100.0

100.0
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with heart
recovered

Donors
with heart
trans-
planted
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Variability in donor utilization

OPO performance
Aggressiveness of transplant centers

Donor age
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The shortcoming in transplantation
remains the relatively stable organ supply in the face
of rising organ demands.

The lack of readily available organs in

addition to increased scrutiny over quality and
outcomes in health care, has led the Centers for
Medicare and Medicaid Services (CMS) to raise the
standards for individual institutional outcomes to
match national mortality and graft survival outcomes

s Kilic at al; J Thorac Dis 2014;6(8):1097-1104 MEWM
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European Journal of Cardio-thor

Impact of donor quality on cutcome of heart transplantation

Alberto Forni, Giovanni Battista Luciani *_, Bartolomeo Chiominto, Mara Pilati,
Alessandro Mazzucco, Giuseppe Faggian

s of Verona, OCM Piazzale Stefani 1, Verona 37

Abstract

Objecti
clinical outs der than 60 years of age led us to allocate suboptimal donors for younger recipients as
erience retrospecti ; 50 as to assess the impact of donor quality on heart transplantation. Methods: Among 181
patients who underwent heart transplantation between January 2000 and February 200 %) aged 61—70 years and
106 patients (5% =1 ge betw 18 and 60 years. According to the recipient’s a were classified into four groups. The
younger recipients (106 patients) had er optimal donors (70 patients, up 1) or marginal donors (36 patients, group 2). The older
recipients (75 patients) had either marginal grafts (64 patients, group 3) or optimal grafts (11 patients, group 4). Sex distribution, cause of
end-stage heart failure, preoperat pulmonary hypertens 5| r mean follo
show any statistical ificant differenc
ear actuarial su sal rates were n group 2. a
i wur groups did not show any statistical difference in terms of
eedo from g i L t ventricular failure (P =0.3), acute re .2), neoplasia
{P=10.5) and ch C res e (P ). Older recipients of marginal donors (group 3) had slightly higher prevalence permanent
pacemaker implants: eight permanent pacemakers versus two in group 2, and none ingroup 1 and group 4 (P =0.4). Conclusions: Our results
suggest that extended donor acceptance criteria may not compromise clinical outcome after heart transplantation. Further follow-up is
warranted.
i 2010 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

Keywi Heart transplantatio i ardiac donor r Acu "

181 heart transplant pts

Divided into younger and older recipients, who received either optimal or ECD hearts

No differences in freedom from graft failure, RV failure, acute rejection, chronic rejectic
neoplasia or CRF

The University of Texas ;
Medical School ar Houston
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Traditional Donor Criteria

Table 2 Traditional cardiac donor selection eriteria (adapted from Sabiston & Spencer surgery of the chest, 8% ed. Sellke FW, del Nido
PJ, Swanson 5], et @l eds. Philadelphia: Saunders Elsevier, 2010)

Traditional cardiac donor selection criteria

Age <55 years old
No history of chest trauma or cardiac disease
Mo prolonged hypotension or hypoxemia
Appropriate hemodynamics
Mean arterial pressure =60 mmHg
Central venous pressure 8 to 12 mmHg
Inotropic support less than 10 mg/kg/min (dopamine or dobutamine)
Mormal electrocardiogram
Normal echocardiogram
Mormal cardiac angiography (if indicated by donor age and history)
Negative serology (hepatitis B surface antigen, hepatitis C virus and human immunodeficiency virus)

R The Univrsicy of Texas ;
Y Medical School at Houston
UT*PHYSICIANS Heart & Vascular Institute

Texns Medical Center




When accepting ECD

Appropriate

donor selection and management has become paramount
In maintaining and optimizing outcomes following heart
transplantation.!

Mokl Scho ot Hopon Kilic at al: J Thorac Dis 2014:6(8):1097-1104 M.EMSPM
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Clinical Investigation and Reports

Consensus Conference Report

Maximizing Use of Organs Recovered From the Cadaver Donor: Cardiac
Recommendations: March 28—29, 2001, Crystal City, Va

Jonathan G. Zaroff, MD, Conference Co—Chair; Bruce B. Rosengard, MD,
Conference Co—Chair; William F. Armstrong, MD; Wayne D. Babrock, BSM;
Anthony D"Alessandro, MD; G. William Dec, MD; Miloo M. Edwards, MD;
Robert 5. Higgins, MD; Valluvan Jeevanandum, MD; Myron Kauffman, MD;
James K. Kirklin, MD; Stephen B Large, MD; Daniel Marelli, MD;

Tammie 5. Peterson, RM; W. Steves Ring, MD; Robert C. Robbins, MD;
Stuart D. Russell, MD; David 0. Taylor, MD; Adrian Van Bakel, MD;

John Wallwork, ME; James B. Young, MD

BAuthor Affiliations
Correspondence to Jonathan G. Zaroff, MD, UCSF Madical Center, 505 Parnassus

Ao, Moffitt Suite 1176, 5an Francisoo, CA 94143-0124. E-mail
zaroffEmedicine_ ucsf.edu
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Recommendations to Improve the Yield of
Donor Evaluation

e Extracardiac Factors
— Age
— Size
— Hep B+
e Structural Abnormalities
— LVH
— Valvular and Cong. Abn.

The University of Texas
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CAOD

Cardiac Enzymes
ECHO Evaluations
Improved Donor Mgt.

Potentially creating an
alternate recipient list

MERSOANN




Extended Donor Criteria

Age > 60

ECHO abnormalities

Prolonged ischemic time

Donor / Recipient size mismatch > 30 %
+ Blood/Urine/Sputum cultures
Hepatitis B and/or C

Significant pressor/inotrope requirements
Donor Substance abuse

Long Standing DM

CAOD

Structural cardiac abnormalities

The University of Texas ;
Medical School at Houston
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Age

* Early days < 35 y/o donors
* Today - 50% Donors - age 18 -35

* odds ratio for mortality based on donor age

50- 59 years old: OR 1.8 (1.4-2.0);
40-49 years old: OR 1.7 (1.3-1.7);
30-39 years old: OR 1.3 (1.1-1.5)
all with P<0.05

Hong KN, Iribarne A, Worku B, et al. Predicting mortality after heart transplant using pretransplant donor and recipient
risk factors. Ann Thorac Surg 2011;92:520-7; discussion 527.

The University of Texas ;
Medical School ar Houston
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Effect of Donor Age on Long-Term
Survival Following Cardiac
Transplantation

Veli K. Topkara, M.D., Faisal H. Cheema, M.D., Satish Kesavaramanujam, M.D.,
Michelle L. Mercando, B.A., Catherine S. Forster, B.A., Michael Argenziano, M.D.,
Barry C. Esrig, M.D., Mehmet C. Oz, M.D., and Yoshifumi Naka, M.D.

Department of Cardiothoracic Surgery, Columbia University College of Physicians and
Surgeons, New York, New York

AssTRacT  Background and Aim: The current shortage of donor hearts has forced the criteria of organ
procurement to be extended, leading to increased use of older donor hearts to bridge the gap between
demand and availability. Our objective was to analyze the effect of donor age on outcomes after cnrdmc
transplantation. Methods: We r spectively studied 864 pati who cardiac tr
atNew York Presbyterian Hospital - Columbia University between 1992 and 2002. Patients were divided into
two groups; donor age < 40 years (Group A, n = 600) and donor age =40 years (Group B, n = 264). Results:
Characteristics including gender, body mass index, and cytomegalovirus (CMV) status were significantly
different between the two donnr age groups Race, CMV status, toxoplasmosis status, left ventricular assist
device prior to tr | and retr ion were similar in both the recipient groups.
whlle age, gender, and BMI were dlﬂerem Early mortality was lower in Group A, 5%, versus 9.5% in Group B.
iate analysis I ient female gender [odd ratio (OR) = 1.71), retransplantation {OR = 1.63),
and increased donor age (OR = 1.02) as significant predictors of poor survival in the recipient population.
Actuarial survival at 1year (86.7% vs 81%), 5 years 175% s 65%), and 10 years (56% vs 42%) was significantly
different as well with a log rank p = 0.002. Conch : These findi ggest that increased donor age
is an independent predictor of long-term survival. However, the shortage of organs makes it difficult to
follow strict guidelines when placing hearts; therefore, decisions need to be made on a relative basis. 00!
10.1111/1.1540-8191.2006.00189.x [/ Card Surg 2006,21.125-129)

The University of Texas
Medical School at Houston
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CARDIO-THORACIC
SURGERY

ELSEVIER European Journal of Cardio-thoracic Surgery 40 (2011) e55-e61 ———————]
www.elsevier.com/ locate/ ejcts

Orthotopic heart transplantation with donors greater than or equal to 60
years of age: a single-center experience™
Giuseppe Bruschi®, Tiziano Colombo, Fabrizio Oliva, Nuccia Morici, Luca Botta,
Aldo Cannata, Maria Frigerio, Luigi Martinelli

Cardiology & Cardiac Surgery Department, Miguarda Ca' Granda Hospital, Milan, Italy
Received 30 August 2010; received in revised form 2 February 2011; accepted 4 February 2011; Available online 29 March 2011

Abstract

Objectives: Heart transplantation s the best therapeutic option for patients suffering from end-stage heart failure, but donor organ
availability still represents a major problem. This had led to a shift toward extended donor criteria. The aim of the present study is to analyze the
short- and long-term results of heart transplantation in patients with donor age > 60 years. Methods: Since November 1985, 890 patients have
been transplanted at our center. We consider, for the present study, only primary adult heart transplantations performed after 1990, totaling 761
patients, mean age at transplantation 49.8 years, and 616 patients being male (81%). We compare the short- and long-term results of patients
transplanted with donors younger than 60 years or =60 years. Results: Since 1990, at our center, 711 patients have been heart transplanted with a
donor younger than 60 years, while 50 patients received a heart from a donor older than 60 years. No differences have been reported in the
etiology of cardiomyopathy, previous surgery, or mean ischemic time. Patients transplanted with donors =60 years of age were significantly older
compared to the younger donors” group. Donor cause of death was a cerebrovascular accident in 82% of donors =60 years versus 41% in younger
donors. Patients’ heart transplanted with donors =60 years had a higher incidence of acute graft failure with a hospital mortality of 32% (16
patients) significantly higher compared with 10.2% for the other group. No differences were noticed in the incidence of renal failure, acute
rejection treated, coronary allograft vasculopathy, and neoplasm during long-term follow-up. Conclusions: It was possible to expand the cardiac
donor pool by accepting allografts from donors =60 years of age in selected cases by performing a coronary angiogram. A meticulous donor
evaluation and a careful risk assessment between the risk of death on the waiting list and probable increased hospital mortality are needed.
0 2011 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

Keywords: Heart trarsplantation; Donors heart




ult Heart Transplants -
Risk Factors For 1 Year Mortality with 95% Confidence Limits
Donor Age

p < 0.0001
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Adult Heart Transplants

Kaplan-Meier Survival by Donor Age Group
(Transplants: January 1982 — June 2013)

Median survival (years):
0-10=10.6; 11-39=11.2; 40-59=9.4; 60+=6.4

All pair-wise comparisons were
significant at p < 0.05 except 0-10
vs. 11-39 and 0-10 vs. 40-59.
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Adult and Pediatric Heart Transplants

Median Donor Age by Location

- Europe - North America
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Donor Heart Function

St/p CPR

Head Trauma and low EF

Thoracic Trauma

High Inotropic/vasoactive support

Nonspecific ST changes
Elevated CPKK-MB or Troponin

The University of Texas

Medical School at Houston
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ECHO

* Every door should have one |

e LVH
e Ventricular function
* Valve dysfunction

The University of Texas
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Wall Thickness

Outcome in Cardiac Recipients of Donor Hearts
With Increased Left Ventricular Wall Thickness

The ongoing shortage of donors for cardiac trans-
plantation has led to a trend toward acceptance of
donor hearts with some structural abnormalities in-
cluding left ven lar hypertrophy. To evaluate the
outcome in recipients of donor hearts with increased
left ventricular wall thickness [LVWT), we retrospec-
ively analyzed data for 157 cardiac donors and respec-

e recipients from January 2001 to December 2004,
There were 47 recipients of donor heart with increased
LVWT 1.2 em, which constituted the study group and
110 recipients of a donor heart with normal LVWT
1.2 em that formed the control group. At 1.5 year:
recipient survival was lower [(50% vs. 82% 0.0053)
and incidence of allograft vasculopathy was higher
(50% vs. 22%, p = 0.05) in recipients of donor heart with
LVWT = 1.4 om as compared to LVWT .4 cm. By Cox
regression, donor LVWT = 1.4 cm [p = 0.003), recipient
preoperative ventricular assist device (VAD) support
{p = 0.04) and bypass time > 150 min (p = 0.05) were
predictors of reduced survival. Our results suggest Methods
careful consideration of donor hearts with echocardio-
graphic evidence of increased LVWT in the absence of Data abstraction
hypovolemia, because they may be associated with \
poorer outcomes; such hearts should potentially be re-
served only for the most desperately ill recipients.

The University of Texas
Medical School ar Houston
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Cardiac function - Inotrops

A multi-institutional retrospective study of 512 patients showed that the donor use of norepinephrine
infusion did not negatively affect early survival (1)

High doses of inotrops should be carefully evaluated in combination with other risk factors (such as older age and
longer ischemic times) (2).

1) Fiorelli Al, Branco JN, Dinkhuysen JJ, et al. Risk factor analysis of late survival after heart transplantation according to donor
profile: a multi-institutional retrospective study of 512 transplants. Transplant Proc 2012;44:2469-72

2 ) Stoica SC, Satchithananda DK, Charman S, et al. Swan-Ganz catheter assessment of donor hearts: outcome of organs with
borderline hemodynamics. J Heart Lung Transplant 2002;21:615-22.

The University of Texas ;
Medical School at Houston
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CAOD

e Although it is usually accepted not to use donors with multi-
vessel coronary arterial disease for transplantation, several
centers have reported with modest success in the use of
single - or two vessel affected donor hearts (1-3).

1) Pinto CS, Prieto D, Antunes MJ. Coronary artery bypass graft surgery during heart transplantation. Interact Cardiovasc Thorac Surg
2013;16:224-5.

2) Grauhan O, Siniawski H, Dandel M, et al. Coronary atherosclerosis of the donor heart--impact on early graft failure. Eur J Cardiothorac Surg
2007;32:634-8.

3) Marelli D, Laks H, Bresson S, et al. Results after transplantation using donor hearts with preexisting coronary artery disease. ) Thorac
Cardiovasc Surg 2003;126:821-5.

The University of Texas ;
Medical School at Houston
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ELSE\rlER European Journal of Cardio-thoracic Surgery 32 (2007) 634—638

Coronary atherosclerosis of the donor heart — impact on
early graft failure

Onnen Grauhan ™, Henryk Siniawski, Michael Dandel, Hans Lehmkuhl,
Christoph Knosalla, Miralem Pasic, Yu-Guo Weng, Roland Hetzer

German Heart Institute, Berlin, Germany

Received 26 July 2006; received in revised form 28 June 2007; accepted 2 July 2007; Available online 15 August 2007

Abstract

Objective: Due to the shortage of donor hearts, the criteria for organ acceptability have been considerably extended and donor grafts with
coronary atherosclerosis are among those offered. This study evaluated whether and to what degree pre-existing coronary atherosclerosis may be
acceptable. Methods: A total of 1253 consecutive HTx recipients were investigated retrospectively for donor-transmitted coronary athero-
sclerosis (DCAS). Donor-transmitted coronary atherosclerosis was defined as focal atherosclerosis with stenosis of at least 50%. Inclusion criteria
were absence of pre-HTx angiogram but performance of angiogram or autopsy within 6 months after heart transplantation. Kaplan—Meier analysis
and log-rank test were used. Results: Eighty-five out of 1253 (6.8%) cases were excluded, since coronary evaluation was not performed within &
months (n = 45) or hearts had undergone pre-transplant angiography (n = 40). In 1086 patients no donor-transmitted coronary atherosclerosis was
found (MDCAS group) and in 82 patients (7%) donor-transmitted coronary atherosclerosis was diagnosed by angiography (n = 49) or autopsy
(n = 33). Single-vessel donor-transmitted coronary atherosclerosis was found in 53/82 patients (DCAS1 group) and double- or triple-vessel donor-
transmitted coronary atherosclerosis in 26/82 patients (DCAS2/3 group). Three of the 82 patients with donor-transmitted coronary athero-
sclerosis were excluded since the autopsy report was unclear regarding degree of atherosclerosis. Early after heart transplantation the 30-day
mortality in the NDCAS and DCAS1 groups was 12. ersus 13.2% whereas in the DCAS2/3 group it was 61. Beyond the first year the annual
decrease with and without donor-transmitted coronary atherosclerosis (single-vessel disease) is comparable. Conclusions: Donor screening
without coronary angiogram overlooks significant atherosclerotic lesions in a considerable number of cases (7.0%). Therefore, angiographic donor
screening should be performed. Donor grafts with single-vessel coronary atherosclerosis may be accepted as marginal hearts; however, in our
opinion, revascularisation (CABG, PTCA) should be considered. Grafts with two- or even three-vessel coronary atherosclerosis seem to have a
serious risk for early graft failure. Beyond the first year the outcome of healthy grafts and grafts with donor-transmitted coronary atherosclerosis
seems to be comparable.

) 2007 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

The University of Texas
Medical School ar Houston
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30 Day Mortality :

NDCAS and DCAS1 :
12.2% and 13.2%
DCAS 2/3 :

61%

Heart & Vascular Institute
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Donor Recipient Compatibility

The downside of gender mismatch is observed
more in male recipients from female donors
and is correlated with both frequency and
severity of graft rejection (1).

1) Welp H, Spieker T, Erren M, et al. Sex mismatch in heart transplantation is associated with increased number of severe rejection episodes
and shorter long-term survival Transplant Proc 2009;41:2579-84.

The Universit v of Texas ]
Medical ‘:l,.lru.xi! at Houston
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Adult Heart Transplants

Kaplan-Meier Survival by Donor/Recipient Gender
(Transplants: January 1982 — June 2013)

- Male/Male (N=54,672) - Male/Female (N=8,689)

Female/Male (N=17,497) — Female/Female (N=10,453) |

All pair-wise comparisons with Female/Male
were significant at p < 0.0001. No other pair-wise
comparisons were significant at p < 0.05.
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Donor Recipient Compatibility
cont.

e Do not undersize > 30 %in Pts w Pulm. HTN or
Fto M

* Not to oversize > 30 % in Pts w LVADSs, recent
AMI, Redo sternotomy

The University of Texas

Medical School at Houston
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Ischemic Time

 ischemia time was shown to be an
independent risk factor for survival with an

Odds Ratio of 1.7 (1.0-2.8) in patients with an

ischemic time >6 hours and an OR of 1.4 (1.3-
1.6) in patients with an ischemic time
between 4-6 hours (p<0.05 for both) (1).

1) Hong KN, Iribarne A, Worku B, et al. Who is the high risk recipient? Predicting mortality after heart transplant using pretransplant donor
and recipient risk factors. Ann Thorac Surg 2011;92:520-7; discussion 527.

The University of Texas ;
Medical School ar Houston
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ult Heart Transplants -
Risk Factors For 1 Year Mortality with 95% Confidence Limits
Ischemia time
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Published in final edited form as:
Circ Heart Fail. 2013 March ; 6(2): 300-309. do1:10.1161/CIRCHEARTFAILURE.112.000165.

Donor Predictors of Allograft Utilization and Recipient Outcomes
after Heart Transplantation

Kiran K. Khush, MD, MAS', Rebecca Menza, ACNP, MS2, John Nguyen, RN3, Jonathan G.
Zaroff, MD#, and Benjamin A. Goldstein, PhD?

'Division of Cardiovascular Medicine, Department of Medicine, Stanford University School of
Medicine, Palo Alto, CA 2Graduate School of Nursing, Midwifery, and Health, Victoria University
of Wellington, New Zealand 3California Transplant Donor Network, Oakland, CA “Kaiser Northern
California Division of Research, Oakland, CA *Quantitative Sciences Unit, Department of
Medicine, Stanford University School of Medicine, Palo Alto, CA

Abstract

Background—Despite a national organ donor shortage and a growing population of patients
with end-stage heart disease, the acceptance rate of donor hearts for transplantation is low. We
sought to identify donor predictors of allograft non-utilization, and to determine whether these
predictors are in fact associated with adverse recipient post-transplant outcomes.

Methods and Results—We studied a cohort of 1,872 potential organ donors managed by the
California Transplant Donor Network from 2001-2008. Forty five percent of available allografts
were accepted for heart transplantation. Donor predictors of allograft non-utilization included
age>50 years, female sex, death due to cerebrovascular accident, hypertension, diabetes, a positive
troponin assay, left ventricular dysfunction and regional wall motion abnormalities, and left
ventricular hypertrophy. For hearts that were transplanted, only donor cause of death was
associated with prolonged recipient hospitalization post-transplant, and only donor diabetes was
predictive of increased recipient mortality.

Conclusions—While there are many donor predictors of allograft discard in the current era,
these characteristics appear to have little effect on recipient outcomes when the hearts are
transplanted. Our results suggest that more liberal use of cardiac allografts with relative
contraindications may be warranted.

Heart & Vasc
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Reasons not to use the organs

Age > 50

Female sex

CVA

HTN, DM

LV Disfunction

Wall motion Abnormality
Elevated Troponin

; 2013 Mar;6(2):300-9. doi: ;
M:d-lr:-\l ‘:dum! at Houston 10.1161/CIRCHEARTFAILURE.112.000165. Epub 2013 Feb 7.
Donor predictors of allograft use and recipient outcomes after heart
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In 2004, the United Network for Organ
Sharing (UNOS) added the label “high risk”
for any organ donor who met the Center for
Disease Control (CDC) criteria for high
infectious risk behavior. It is our experience
that this has led to the refusal of otherwise
high quality grafts by families and medical
professionals.

609

CDC “High Risk” Donor Status Does Not Significantly Effect Patient
Outcome in Pediatric Heart Transplantation

R. Sahulee,! J.J. Savia,? 1.D. Lytrivi,! J.W. Rossano.? ! Pediatrics, Icahn
School of Medicine at Mount Sinai, New York, NY: *Pediatrics, The
Children’s Hospital of Philadelphia, Philadelphia, PA.

The University of Texas ;
Medical School ar Houston
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Hep IICH +

* OR2.2 (1.1-4.0) for mortality p<0.05

e Centers abandon the use of high risk social
behavior patients
— Incarceration
— Tatoos
— Alternative lifestyle
— Substance abuse

The Universic v of Texas 2013 Mar;6(2):300-9. doi: f
Medical ‘:dum! at Houston 10.1161/CIRCHEARTFAILURE.112.000165. Epub 2013 Feb 7.
Donor predictors of allograft use and recipient outcomes after heart
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Cocaine use

 UNOS Database study

— Cocaine use by Donor

e Does not alter mortality
e Does not increase incidence of Vasculopathy

The University of Texas . Brieke A, Krishnamani R, Rocha MJ, et al. Influence of donor
Medical School at Houston . . . q
cocaine use on outcome after cardiac transplantation: analysis of
Heart & Vascular Institute

UT*PHYSICIANS the United Network for Organ Sharing Thoracic Registry. J Heart cular Instit
Lung Transplant 2008;27:1350-2. i




Increased Troponin

Donor Cardiac Troponin | Levels Do Not Predict Recipient Survival
After Cardiac Transplantation

Kiran K. Khush, MD,* Re

Background:

Methods:

Results:

Conclusions:

The University of Texas
Medical School ar Houston
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nt outcomes.
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263 donors
139 accepted for Tx

43 with elevated troponin

most (77%) with levels < 10 micro g/liter
Trend for longer LOS, however

No diff. in need for MS or 30 day and 1
yr mortality
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Compromised LV Function

Needs optimization of pre TX management
* Stress ECHO
* Awaiting - to improved function if feasible

e Kono T, Nishina T, Morita H, et al. Usefulness of low-dose MEWM
cal ehnod at Hlouston ) . . .
dobutamine stress echocardiography for evaluating reversibility of

UT*PHYSICIANS brain death-induced myocardial dysfunction. Am J Cardiol Heart & Vascular Institute
1999;84:578-82.




Stunned Donor’s heart

Research Article

Donor Heart Utilization following Cardiopulmonary Arrest
and Resuscitation: Influence of Donor Characteristics and Wait
Times in Transplant Regions

Mohammed Quader, Luke Wolfe, Gundars Katlaps, and Vigneshwar Kasirajan
Departme
ponden
d 5 May 2014; Accepted 20 June 2014; Publishe
ditor: Parmjeet Randhawa
14 Mohammed Quader et al. This is an open a article distributed under the Creative Commons Attribution

1its unre d use, distribution, and repro on in any vided the or work is properly

. Procurement of he
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al transplant
nor hearts procured for transplan ors favori eart procurement i
duration, and traumatic head injury. Heart pr gion but not

The University of Texas
Medical School ar Houston
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Bombardini et al Cardiovascular Ukrasound 2013, 1127
hrepe//www.cardiovascularukrasound com/content'1 1/1/27

CARDIOVASCULAR
ULTRASOUND

Transplant of stunned donor hearts\ rescued by
pharmacological stress echocardiography: a
“proof of concept” report

Tonino Bombardini®, Sonia Gherardi’, Omella Leone®, Rosa Sicari' and Eugenio Picano’

Abstract

Background: Due to the shortage of donor hearts, the criteria for acceptance have been considerably expande
Hearts with regional or global left ventricular dysfunction are excluded from donation, but stress echo might be
useful to identify patients with reversible wall motion abnormalities, potentially eligible for donation.

Methods: Six marginal candidate donors (mean age, 40 £ 13 years; three men) were enrolled. Resting
echocardiography showed in all subjec LV ejection fracti 45% (mean 51 + 5%), but multiple risk factors
were present. All donors had either global or discrete wall motion abnormalities: Wall Mot score Index (WMS
rest = 133 + 025, Stress echocardiography was performed with the dipyridamole high dose of 084 mg/kg give
over 6 min

Results: The stress echo results were abnormal in three donors (WMSI rest = 1.51 £ 0.19 vs peak = 1

These hearts were excluded from donation and cardiac pathology verification was available in two cases of
confirmed LV myocardial fibrosis and/or severe ary stenosis. The remaining three hearts improved during
stress (WMSI rest = +0.13 vs peak and were transplanted uneventfully. Recipients (three mali
mean age 53 + 4 years) underwent post-TX coronary angiography, IVUS and endomyocardial bioy . No recipi
had primary graft failure, and al showed normal coronary angiography and normal LV function (EF = 57 + 6%;
WMSI= 1 £ 0) at 1-month post-TX. The recipients were alive at 12-month median follow-up,

Conclusions: Dipyridamole stress echo performed in brain-dead potential donors with LV resting global or disci
wall motion abnormalities identifies hearts with severe morphologic abnormalities excluded from donation (wit!
fixed response during stress echo) from hearts eligible for donation, showing improvement in regional wall mot
during stress (viability response) and normal function and coronary anatomy following transpla on.

Keywords: Heart transplant, Heart donor shortage, Stress echocardiography, Reversible wall motion abnormalitic
Early graft failure

The Universi
Medical School at Houston
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Heart transplantation outcomes from cardiac

arrest-resuscitated donors

Mohammed A. Quader, MD, Luke G. Wolfe, MS, and Vigneshwar Kasirajan, MD

From the Division of Cardiothoracic Surgery, Virginia Commonwealth University, Richmond, Virginia.

KEYWORDS:

heart transplantation;
cardiopulmonary
Tesuscitation;

BACKGROUND: The aim of this study was to compare the outcomes of heart tmansplantation from
cardiopulmonary-resuscitated donors (CPR™) w0 those who received hearts from donors who did not
require cardiopulmonary resuscitation (CPR ).

METHODS: This investigation was a retrospective amalysis of UNOS adult heart transplantation donor
and recipient data from May 1994 through July 2012. Discrete variables were compared using the chi
square test. Continuous variables were compared using the r-test. Patient and graft survival rates were

donor selection;
nt survival;
risk factor; calculated using the actuarial method and compared using oxon’s test.
ischemic RESULTS: Of the 29.242 adult heart transplantations performed in USA during the study period, 1,396
preconditioning patients (4.7%) received hearts from CPR™ donors. The patients in the CPR™ group were younger (25.5 =
15 years vs 28.5 * 14 years; p = 0.0001) and more likely to be female (31% vs 27%; p = 0.001)
Mean duration of CPR in these donors was 20 minutes. UNOS RBsting status at the time of transplantation
was Stas 1A for 54.3% of those in the CPR™ group and 46.9% in the CPR™ group (p < 0.0001). More
recipients were hospitalized and were in the intensive care unit at transplantation in the CPR™ group (5
vs 51%; p = (L0D0B). Recipient surviv ays, 1 year and 5 years was 95.2%, 88.2% and 72.9% in
CPR™ group, and 94 8 o and 74.4% in the CPR™ group, respectively. Similarly, graft survival at
30 days, 1 and 5 years was 94 87.6% and 71.9% in the CPR™ donor hearts, and 94.4%, 87.3%
and 73.2% in the CPR™ donor hearts, respectively.
CONCLUSIONS: This large, multicenter adult heart transplant database from across the USA did not show
inferior outcomes in recipients of heart transplantation from selected CPR™ donors. Recipient and graft
survival were similar over 5 years of follow-up.
J Heart Lu ransplant 201 1090-1095
Published by svier Ine.




Ex vivo heart Perfusion

Heart and Lung
Transplantal

ELSEVIER

ORIGINAL PRE-CLINICAL SCIENCE —
CARDIO-THORACIC
SURGERY

A cardioprotective preservation strategy employing ex vivo
heart perfusion facilitates successful transplant of donor

hearts after cardiocirculatory death

ELSEVIER European Journal of Cardio thoracic Surgery 34 (2008) 318-325 ]
wwweelsevier. com/ locate/ejcts

Review
Preserving and evaluating hearts with ex vivo machine

Christopher W. White, MD,** Ayyaz Ali, D, PhD.° Devin Hasanally, BSc.” Bo Xiang, DMD.* perfusion: an avenue to improve early graft

Yun Li, MD,° Paul Mundt, BSc,® Matthew Lytwyn, BSc,” Simon Colah, MSc " Julianne Klein, MDE‘ performance and expand the donor pool”™

Amir Ravandi, MD, PhD,*" Rakesh C. Arora, MD, PhD,*” Trevor W. Lee, **= """ ) o B = )
Stephen Large, MD,° Ganghong Tian, MD, PhD,% and Darren H. Freed, Michael J. Collins, Sina L. Moainie, Bartley P. Griffith, Robert 5. Poston
INTERNATIONAL Division of Cardlac Surgery, Department of Surgery, University of Maryland Medical Center, N4W94 22 5. Greene St.,
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o g s i Summary
Normothermic donor heart perfus'on' current clinical Cardiac transplanttion remains the first choice for the surgical treatment of end stage heart failure. An inadequate supply of donor grafts that.

KEYWORDS: BACKGROUND: Ex vivo heart perfusion (EVHP) has been propose experiem:e and the future meet existing criterfa has limited the application of this therapy to suitable candidates and increased interest in extended criteria donors.
Ex vivo heart perfu- of donor hearts afier cardiocirculatory death (DCD) and incresse the & . ) Although cold storage (CS) i  time-tested method for the preservation of hearts during the ex vivo transport interval, its disadvantages are
sion; o dlinical EVHP may exacerbate myocardial injury and impair funct Simon Messer,” Abbas Ardehali® and Steven Tsui highlighted in hearts from the extended criteria donor. In contrast, transport of high-risk hearts using hypothermic machine perfusion (HP)
heart transplantation; 10 determine if a cardioproective EVHP strategy that diminates my provides continuous support of aerobic metabolism and ongoing washout of metabolic byproducts. Perhaps more importantly, monitoring the
donation after cardio- kalemia cardioplegia and minimizes cold ischemia could facilitate s Transplant Lini, wth Hospital, Cambr organ’s response to this intervention provides insight into the viability of a heart initially deemed a5 extended criteriz. Obviosly, ex vivo MP
circulatory death; METHODS: Ancsthetized pigs sustained a hypoxic cardisc ar 2 Division of Cardiothoracic Surgery, Dapartme Y =n School of Medicne at UCLA, Las CA, UsA introduces challenges, such as ensuring homogeneous tissue perfusion and avoiding myocardial edema. Though numerous groups have
DCD standoff period. Strategy | hearts (S1. n = 9) underwent initial experimented with this technology, the best perfusate and perfusion parameters needed to achieve optimal results remain unclear. In the
ischemia-reperfusion cardioplegia, normothermic EVHP, and trnsplanttion afier a present review, we outline the benefits of ex vivo MP with particular attention to how the challenges can be addressed in order to achieve
inju (current EVHP strategy). Strategy 2 hearts (52, n = 8) unde the most consistent results in a large animal model of the ideal heart donor. We provide evidence that MP can be used to restscitate and evaluate
adenosine-lidocaine denosine-lidocaine cardiopl EVHP, and tran hearts from animal and human extended eriteria donors, including the non-heart beating donor, which we feel is the most compelling argument
candioplegia perfusion (cardioprotective EVHP strategy). for why this technology is likety to impact the donor pool.

RESULTS: At compledion of EVHP, 52 hearrs exhiited loss wel (0 2008 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All ights resened.

[51] ghour. p = 0.008) and less toponind relcase ino the cor

63 = 15 [S1) ng/ml; p = 0.014). Mass spectrometry analysi:

transplant myocardium revealed less oxidative stress in S2 hearts. x 2 = o

imonary bypess, posttransglane symolic (ae-doad recruitsble o transplant. Following the first successful heart transplant in 1967, more than 100 000 he

p ry bypass, po ¥ (e PR

109 [S1},p = 0043y and diastolc (iovolumic relaxation constar transplants have been carried out worldwide. These procedures have mostly relied

= 0.020) function were supericr in S2 hearts. Correspondence on old ischaemic preservation of the donor heart becuse this simple technique

CONCLUSION:  In this experimental model of DCD, an EVHP stral Steven Tst, Direc tor of Transplan tation is incxpensive and rdatively reliable. However, the well-known limitations of cold

adenosinelidocaine cardioplegia and continuous myocardial pert Fapworth &

improves shorttemn post-transplant function compared with 1l «

hyperkalemic cardioplegia before organ procurement and tanspla

J Heart Lung Transplant 2013;32:734-743 .

© 2013 Intemational Society for Heart and Lung Trinsplantatior e-mail: steven, tsil papwe A ical advantages of normothermic donor heart perfusion have

for over a century, the technology to transport donor hearts in
this state has only been developed within the last decade. The Organ Care §
CS) which is designed and manufactured by TransMedics Inc. is currently

only commercially available d with this capability. This arti

Keywords Abstract

R ey Keywords: Non-heart beating donor; Myocardial viabilty; Machine perfusion; Heart transplantation; Myocardial preservation

ischacmic preservation imposes signi ficant logistical challenges to heart transplan-
tation which put a caling on the immediate on this life-saving therapy,
and limits the number of donor hearts that can be safely transplanted annually.

history of normothermic heart perfus ¢ clinical expe
the TransMedics OCS to date. We have also attempted to speculate on the future
possibilitics of this innovative and exciting technology

The University of Texas
Medical School at Houston
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International EXPAND Heart Pivotal Trial (EXPANDHeart)

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov Identifier:
NCT02323321

First received: December 18, 2014
Last updated: October 15, 2015
Last verified: October 2015
Information provided by {Responsible Party): Hiztory of Changes

Transhledics

Verified October 2015 by TransMedics

Sponsor:
Transhadics
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P Purpose

To evaluate the effectivensss of the CS™ Heart to recruit, preserve and assess donor hearis that may not meet current standard donor heart acceptance criteriz (s identified above) for transplantation to potentially improve doner heart utilization for transplantation

Condition Intervention Phase
Heart Transplant Dewice: Pregervation of Hearts for Transplantation Phase 3
Study Type:  Interventicnal
Study Design:  Endpoint Classification: Efficacy Study
Intervention Model: Single Group Assignment

Iasking: Open Label
Primary Purpose: Treatment

Cfficial Title:  Intemational Trial to Evaluate the Safety and Effectivensss of The Portable Crgan Care System {OCS™) Heart For Preserving and Assessing Expanded Cnteria Donor Hearts for Transplaniation (EXPAND Heart Trial)
Resource links provided by NLM:

MedlinePlus related topics: Heart Transplantafion

Further study details as provided by TransMedics:

The University of Texas
Medical School at Houston
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orrected Structural Defects in
Cardiac Donors

oot 10,1510/ 60w, 2010, 240168
IMTERACTIVE
CARCHOWASCOULAR AND
THORACIC SURGERY
Interactive Cardiovascular and Thoraclo Surgery 11 {2040} 504-502 —
WAL BCVES. Mg

Case report - Transplantation

Intentional and successful use of a marginal donor heart with
surgically-corrected interventricular communication

Guillaume Lebreton®, Matteo Pozzi, Cosimo D'Alessandro, Pascal Leprince
Department of Cardfac Surgery, PItie-Salpétriere Hospital, Parls, France

Recetved B April 2010 recetved In revised farm 13 June 2010; accepted 15 June 2010

Abstract

‘we describe a case of heart transplantation (HTX) performed using a heart from a 20-year-old denor who underwent surgical closure of a
ventricular septal defect during childhood. Our 2é-year-old patient was successfully discharged to a rehabilitation centre on day 20 post-
transplantation. To our knowledge, this is the first report of an HTX performed with a ‘redo’ donor heart with previous surgical correction
of a congenital heart defect. The widespread use of HTX as a therapeutic option 15 currently limited by the increase in number of patients
listed annually for this procedure. The concomitant lack of organ donors has led to the concept of ‘marginal donor” to broaden the classic
standard criteria of donor suitability, but these extended criteria do not consider the possibility of using hearts that have undergone
surglcal correction of simple congenital heart derects. There has been a considerable increase in the grown-up congenital heart disease
population over the past 20 years. we discuss the Teasibiity of using these hearts for transplantation and consider the bmitations and
precautions of such practice.
© 2010 Published by Europoan Association for Cardio-Thoracic Surgery. All rights reserved.

Keywords: Heart transplantation; Marginal donor; Congenital heart defect; Surgical cormection
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10 year Experience with ECD

Original Article

Ten-Year Experience With Extended Criteria

Cardiac Transplantation 454 patien’[ transplanted

MD; Chetan B. Patl, MD2; Astieigh Oven, 84 patients received heart from ECD
A e M Mg oo Feg Pts were older ( 66.6 y/o vs 53.2 y/0)
Had more frequent DM ( 46.4% vs 24.6% )
and CKD
At 1 year:
Standard criteria Tx was 89% vs ECD was 86%
At 5 yrs 77% vs 66% respectively

0% versus 86%; E 5 (77% versus 66%; .035) yea E ; € moc at 1 listing crite
creatinine (h. 05 pe / fi b # 3 0.001) was a significant predicto

Conclusions—E i epis Bz e Age and renal dysfuncti
are importan nina 0 s H 0 (Circ Heart Fail. 2013;6:1230-1238.

Key Words: heart failure ® survival m transplantation
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Alternate list

sum Opin Cardial. 2004 Mar;19(2):182-5.
Cardiac transplantation: the alternate list and expansion of the donor pool.
:"E| L |‘:'E|23'=" JEWE E-

+ Author information

Abstract

PURPOSE OF REVIEW: Advances in immunosuppression and surgical techniques hawve allowed cardiac transplantation to become a viable option
and the treatment of choice for select patients with end-stage heart failure. The success of the procedure has, however, led to a discrepancy between
the number of donors svailable and the number of patients swaiting cardiac fransplantation. As wsit timmes for heart transplant recipients increase,
nonstandard donor hearis are increasingly being wused for higher risk recipsents and crtically ill (Status [} patienis. We review the development of two
recipient lists as a way fo provide cardiac transplantation as an option fo recipients who would be otherais= inefigible, and defermine its impact on
expanding the donor pool. Cther methods of expanding the donor pool are also reviewsd.

RECENT FINDINGS: The altermate list appears o be successful in offering transplantation to patients (mostly older patisnts) who would not normally
be eligible for this life-saving procedure. The altermate list {by changing donor organ acceptance criteria} and ongoing programs to increase organ
donation hawve helped to expand the domor pool.

SUMMARY: The donor organ shortage will continee as an increasingly older population develops end-stage organ disease. Expanding the donor pool
by = variety of methods will be essential to extend the lives of these patients.

The University of Texas ;
Medical School at Houston d
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Conclusion

ECD is an acceptable alternative for advanced
heart failure therapy in select patients.

* Age and renal dysfunction are important
determinants of long-term survival and post-
transplant morbidity

M St Hovson Marc D. Samsky (Circ Heart Fail. 2013;6:1230-1238.) MEWM
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Conclusion cont..d

No easy answers to improving and increasing
donor heart availability

Requires continued concerted effort by all
stakeholders

Policy makers
OPOs

Donor hospitals
Transplant centers
General public

MERSOANN
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