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The HF Stats

� 5.8 million subjects (> 20 y/o) in the USA have HF

� In y 2030 > 8 million subjects in USA with HF 

� > 910,000 patients diagnosed each year. 

� 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

AHA/ACC  heart failure guidelines

AHA Heart disease and stroke statistics 2016



OPTN/SRTR Annual Data Report 2014





Adult and Pediatric Heart Transplants
Number of Transplants by Year and Location
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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 
the number of heart transplants performed worldwide.

JHLT. 2014 Oct; 33(10): 996-1008

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



OPTN

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 
Era 1:  

7/12/06-
7/11/07

Post-Policy 
Era 2: 

7/12/07-
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)

N
% of 

donors
N

% of 
donors

N
% of 

donors
N

% of 
donors

N
% of 

donors
N

% of 
donors

Donors 5190 100.0 5348 100.0 5425 100.0 5340 100.0 5260 100.0 4239 100.0

Donors 

with heart 

recovered
2058 39.7 2247 42.0 2221 40.9 2148 40.2 2180 41.4 1853 43.7

Donors 

with heart 

trans-

planted

2028 39.1 2223 41.6 2195 40.5 2133 39.9 2162 41.1 1845 43.5



Variability in donor utilization

� OPO performance

� Aggressiveness of transplant centers

� Donor age



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

Kilic at al; J Thorac Dis 2014;6(8):1097-1104

The shortcoming in transplantation

remains the relatively stable organ supply in the face 

of rising organ demands.



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 rejection

neoplasia or CRF



Traditional Donor Criteria



When accepting ECD

Appropriate

donor selection and management has become paramount

in maintaining and optimizing outcomes following heart

transplantation.!

Kilic at al; J Thorac Dis 2014;6(8):1097-1104





Recommendations to Improve the Yield of

Donor Evaluation

• Extracardiac Factors

– Age

– Size

– Hep B+

• Structural Abnormalities

– LVH

– Valvular and Cong. Abn.

• CAOD

• Cardiac Enzymes

• ECHO Evaluations

• Improved Donor Mgt.

• Potentially creating an 

alternate recipient list



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



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.



AGE
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Adult Heart Transplants
Kaplan-Meier Survival by Donor Age Group

(Transplants: January 1982 – June 2013)
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All pair-wise comparisons were 
significant at p < 0.05 except 0-10 
vs. 11-39 and 0-10 vs. 40-59.

JHLT. 2014 Oct; 33(10): 996-1008
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JHLT. 2015 Oct; 34(10): 1244-1254



Adult and Pediatric Heart Transplants
Median Donor Age by Location
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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



ECHO

• Every door should have one !

• LVH

• Ventricular function

• Valve dysfunction



Wall Thickness



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 AI, 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.



CAOD

• 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. J Thorac

Cardiovasc Surg 2003;126:821-5.



30 Day Mortality :

NDCAS and DCAS1 : 

12.2% and 13.2%

DCAS 2/3  : 

61%



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.



Adult Heart Transplants
Kaplan-Meier Survival by Donor/Recipient Gender

(Transplants: January 1982 – June 2013)
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Median survival (years):
Male/Male=10.8; Male/Female=11.0; 
Female/Male=9.6; Female/Female=11.4

All pair-wise comparisons with Female/Male 

were significant at p < 0.0001. No other pair-wise 

comparisons were significant at p < 0.05.

JHLT. 2014 Oct; 33(10): 996-1008

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



Donor Recipient Compatibility 

cont.

• Do not undersize > 30 %in Pts w Pulm. HTN or 

F to M

• Not to oversize > 30 % in Pts w LVADs, recent 

AMI, Redo sternotomy



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.
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Expanding Donor Criteria



Reasons not to use the organs

• Age > 50

• Female sex

• CVA

• HTN, DM

• LV Disfunction

• Wall motion Abnormality

• Elevated Troponin

Circ Heart Fail. 2013 Mar;6(2):300-9. doi: 

10.1161/CIRCHEARTFAILURE.112.000165. Epub 2013 Feb 7.

Donor predictors of allograft use and recipient outcomes after heart 

transplantation.

Khush KK1, Menza R, Nguyen J, Zaroff JG, Goldstein BA.



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. 



Hep “C” +

• OR 2.2  ( 1.1 – 4.0 ) for mortality     p < 0.05

• Centers abandon the use of high risk social 

behavior patients

– Incarceration

– Tatoos

– Alternative lifestyle 

– Substance abuse

Circ Heart Fail. 2013 Mar;6(2):300-9. doi: 

10.1161/CIRCHEARTFAILURE.112.000165. Epub 2013 Feb 7.

Donor predictors of allograft use and recipient outcomes after heart 

transplantation.

Khush KK1, Menza R, Nguyen J, Zaroff JG, Goldstein BA.



Cocaine use

• UNOS Database study

– Cocaine use by Donor 

• Does not alter mortality

• Does not increase incidence of Vasculopathy

• Brieke A, Krishnamani R, Rocha MJ, et al. Influence of donor 

cocaine use on outcome after cardiac transplantation: analysis of 

the United Network for Organ Sharing Thoracic Registry. J Heart 

Lung Transplant 2008;27:1350-2. 



Increased Troponin

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



Compromised LV Function 

• Needs optimization of pre TX management

• Stress ECHO

• Awaiting - to improved function if feasible

Kono T, Nishina T, Morita H, et al. Usefulness of low-dose 

dobutamine stress echocardiography for evaluating reversibility of 
brain death-induced myocardial dysfunction. Am J Cardiol
1999;84:578-82. 



Stunned Donor’s heart





Ex vivo heart Perfusion





Corrected Structural Defects in 

Cardiac Donors



10 year Experience with ECD

454 patient transplanted

84 patients received heart from ECD
Pts were older ( 66.6 y/o vs 53.2 y/o )
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



Alternate list



• 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

Marc D. Samsky (Circ Heart Fail. 2013;6:1230-1238.) 

Conclusion



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




