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NUMBER OF HEART TRANSPLANTS
REPORTED BY YEAR

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
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AVERAGE CENTER VOLUME

Heart Transplants: January 1, 2003 - June 30, 2010
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HEART TRANSPLANTS:
Donor Age by Year of Transplant
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AGE DISTRIBUTION OF HEART TRANSPLANT
RECIPIENTS BY ERA
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HEART TRANSPLANTATION
Kaplan-Meier Survival (1/1982-6/2009)

Half-life = 11.0 years
Conditional Half-life = 14.0 years

Survival (%)
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HEART TRANSPLANTATION

Adult Recipients

ISHLT 2011
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ADULT HEART TRANSPLANTATION

Donor and Recipient Characteristics

(N=39,812) (N=27,387)

Recipient amiodarone use (US 22.6%* 29.4% <0.0001
only)

Recipient/donor cigarette history -/ 37.5%* 46.9%**/ 23.6% -/ <0.0001
Recipient/donor hypertension 34.6%*/ 10.8%* 40.9%/ 12.4% <0.0001/ <0.0001

Continuous factors are expressed as median
2011 =+ standard deviation (5"-95t percentiles)
* Based on 4/1994-2001 transplants.

" J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 ** Based on 7/2004-6/2010 transplants.

ADULT HEART TRANSPLANTATION

Donor and Recipient Characteristics

1992-2001 2002-6/2010 alue
(N=39,812) (N=27,387)
Recipient Peripheral Vascular 3.9%* 3.0% <0.000.
Disease

ostrsosm e | [
o [ T mee
[ own [T eee

Pulmonary vascular resistance 21 *22(04-6.0)* 21+*20(0.3-5.6) <0.0001
(Wood units)

Continuous factors are expressed as median * standard deviation (5th-95th percentiles)
* Based on 4/1994-2001 transplants.

** Based on US 2002-6/2004 transplants and non US
2002 - 6/2010 transplants

*** Based on US 7/2004-6/2010 transplants. Until mid-
011 2004 PRA was collected in US as a single
percentage. After this date, PRA was collected
J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 separately for Class | and Class I.
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ADULT HEART TRANSPLANTATION

Donor and Recipient Characteristics

(N=39,812) (
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ADULT HEART TRANSPLANTATION

Donor and Recipient Characteristics

(N=39
T I R
i I N
reported)
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7
* Based on 4/1994-2001 transplants.

** Based on 5/1995-2001 transplants.

*** Based on 11/1999-2001 transplants.
J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 =% Based on 2005-6/2010 transplants.

(Cont'd)

ISHLT




ADULT HEART TRANSPLANTS
DONOR AGE DISTRIBUTION BY LOCATION

Transplants between January 2000 and June 2010

O 0-10 years W11-17 years [ 18-34 years
W 35-49 years @D 50-59 years 060+ years
100%

80%

% of Donors

North America Other

Mean/median donor age:
Europe = 38.3/40.0
2011 North America = 31.7/29.0
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ADULT HEART TRANSPLANTS
RECIPIENT AGE DISTRIBUTION BY LOCATION

Transplants between January 2000 and June 2010

years [@20-29years 030-39years [40-49years
years 0 60-69 years 0 70+ years

100%

% of Transplants

Europe North America Other
ISH LT Mean/median recipient age:
Europe =50.1/53.0
2011 North America = 51.8/55.0

Other = 48.3/51.0
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era
(Transplants: 1/1982 — 6/2009)

1982-1991 vs. 1992-2001: p = 0.8460
1982-1991 vs. 2002-6/2009: p < 0.0001
1992-2001 vs. 2002-6/2009: p < 0.0001

—1982-1991 (N=20,504)
—1992-2001 (N=36,879)

Survival (%)

2002-6/2009 (N=22,477)
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ADULT HEART TRANSPLANTATION

Conditional Kaplan-Meier Survival by Era
(Transplants: 1/1982 — 6/2009)

1982-1991 vs. 1992-2001: p = 0.0002
1982-1991 vs. 2002-6/2009: p = 0.0013
1992-2001 vs. 2002-6/2009: p = 0.2327

—1982-1991 (N=16,059)

Survival (%)

—1992-2001 (N=29,287)
2002-6/2009 (N=16,686)

HALF-LIFE 1982-1991: 13.9 years; 1992-2001: 13.2 years; 2002-6/2009: NA

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132



ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Age Group
(Transplants: 1/1982-6/2009)

— 18-29 (N=5,580) —30-39 (N=7,898)
40-49 (N=17,714) 50-59 (N=30,967)
—60-69 (N=17,187) 70+ (N=514)

SUTIVEIRCH)

All pair-wise comparisons are
statistically significant at p < 0.02
except 18-29 vs. 40-49 (p=0.2807)

HALF-LIFE 18-29: 12.3 years; 30-39: 13.2 years; 40-49: 11.7 years; 50-59: 10.5 years;
60-69: 9.5 years; 70+: 7.5 years

9 10 11 12 13 14 15 16 17 18 19 20
Years

2011
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Age Group
(Transplants: 1/2002-6/2009)

All pair-wise comparisons are statistically significant at p < 0.05
except 18-29 vs. 60-69; 18-29 vs. 70+, 30-39 vs. 40-49; 30-39 vs. 50-
" 59 and 60-69 vs. 70+

Survival (%)

—18-29 (N=1,860)  — 30-39 (N=2,223)
40-49 (N=4,214) 50-59 (N=7,902)
—60-69 (N=6,010) 70+ (N=268)
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Diagnosis (Transplants: 1/1982-6/2009)
—— Cardiomyopathy (N =35,912) Coronary artery disease (N = 34,220)

—— Congenital diagnosis (N=1,511) — Retransplant (N = 1,628)
—Valvular (N =2,788) ——Other (N=351)

Valvular: 12.1 years; Other: 11.8 years

Survival (%)

All pair-wise comparisons with coronary artery disease and retransplant ~
are significant at p = 0.001 except CAD vs. other (p=0.1541). All other pair
wise comparisons were not statistically significant.
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Years

2011
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Diagnosis

Conditional on Survival to 1 Year (Transplants: 1/1982-6/2009)
100

HALF-LIFE Cardiomyopathy: 14.7 years; CAD: 12.2 years;
18.7 years; Retransplant:
Valvular: 16.3 years

S{TAIVERCH)]

All pair-wise comparisons are significant at p < 0.05

— Cardiomyopathy (N=28,336) Coronary artery disease (N=26,762)[ — ~ ~
—— Congenital diagnosis (N=1,085) ——Retransplant (N=1,071)
—Valvular (N=2,122)

9 10 11 12 13 14 15 16 17 18 19 20

Years

. 2011
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era (Transplants: 1/1982 — 6/2009)
Diagnosis: Cardiomyopathy

1982-1991 vs. 1992-2001: p = 0.1518
1982-1991 vs. 2002-6/2009: p < 0.0001
1992-2001 vs. 2002-6/2009: p < 0.0001

—1982-1991 (N=8,564)
—1992-2001 (N=16,147)

Survival (%)

2002-6/2009 (N=11,201)
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era (Transplants: 1/1982 — 6/2009)
Diagnosis: Coronary Artery Disease

1982-1991 vs. 1992-2001: p = 0.3916
1982-1991 vs. 2002-6/2009: p < 0.0001
1992-2001 vs. 2002-6/2009: p < 0.0001

(o2}
o

—1982-1991 (N=8,937)
—1992-2001 (N=16,486)
2002-6/2009 (N=8,797)

Survival (%)
8

HALF-LIFE 1982-1991: 9.3 years; 1992-2001: 9.9 years; 2002-6/2009: NA
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era (Transplants: 1/1982 — 6/2009)
Diagnosis: Congenital

No comparisons are significant at 0.05

—1982-1991 (N=249)
—1992-2001 (N=675)

Survival (%)

2002-6/2009 (N=587)

HALF-LIFE 1982-1991: 15.3 years; 1992-2001: 12.4 years; 2002-6/2009: NA
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era (Transplants: 1/1982 — 6/2009)
Diagnosis: Retransplant

—1982-1991 (N=389)
—1992-2001 (N=696)
2002-6/2009 (N=543)

All comparisons are significant at p <0.001

Survival (%)

HALF-LIFE 1982-1991: 1.9 years; 1992-2001: 6.2 years; 2002-6/2009: NA
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Era (Transplants: 1/1982 — 6/2009)
Diagnosis: Valvular

No comparisons are significant at p < 0.05

except 1982-1991 vs. 1992-2001 (p = 0.0041)

—1982-1991 (N=845)
—1992-2001 (N=1,296)

Survival (%)

2002-6/2009 (N=647)

HALF-LIFE 1982-1991: 13.7 years; 1992-2001: 11.5 years; 2002-6/2009: NA
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ADULT HEART TRANSPLANTATION

Kaplan-Meier Survival by Diagnosis (Transplants: 1/2002-6/2009)

— Cardiomyopathy (N=11,201) Coronary artery disease (N=8,797)
—— Congenital Diagnosis (N=587) — Retransplant (N=543)
— Valvular (N=647)

Survival (%)

All pair-wise comparisons are significant at p < 0.05 except valvular vs. congenital,
valvular vs. retransplant and congenital vs. retransplant

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132
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ADULT HEART TRANSPLANTATION
Kaplan-Meier Survival by Diagnosis Conditional on Survival to 1 Year
(Transplants: 1/2002-6/2009)

100

No comparisons are significant at p < 0.05 except
Congenital vs. Retransplant p=0.0209

Survival (%)

—— Cardiomyopathy (N=8,404) Coronary artery disease (N=6,644)
—— Congenital Diagnosis (N=402) ——Retransplant (N=394)
— Valvular (N=457) —— Other (N=141)
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ADULT HEART TRANSPLANTS (2/2004-6/2009)
Risk Factors for 1 Year Mortality

) 0 )
VARIABLE Relative .o  95% Confidence
Risk Interval

Temporary circulatory support* 3.32 <.0001 2.46 -4.48

Diagnosis: Congenital vs. cardiomyopathy 2.23 <.0001 1.67 -2.97
Temporary continuous flow device 2.10 0.0204 1.12 -3.92
Total artificial heart 1.82 0.0365 1.04 -3.20
Recipient history of dialysis 1.72 <.0001 1.35-2.19
Recipient on ventilator at time of transplant 1.59 0.0006 1.22 -2.07
Previous transplant 151 0.0046 1.14 -2.01
Chronic continuous flow device 1.48 0.0008 1.18-1.87
Chronic pulsatile flow device 1401 1.34 0.0022 1.11 -1.62

Prior transfusion 2056 1.26 0.0032 1.08 -1.46

Recipient with infection requiring IV drug therapy
within 2 weeks prior to transplant
Donor cause of death: anoxia vs. head trauma 1146 1.22 0.0275 1.02 -1.45

Diagnosis: coronary artery disease vs.
cardiomyopathy

Ventricular remodeling 1348 0.80 0.0177 0.66 -0.96
, Balloon pump 578 0.71 0.0062 0.55-0.91

* Temporary circulatory support includes ECMO and
2011 temporary pulsatile flow devices.

1021 1.23 0.019 1.03 -1.46

4257 1.19 0.0126 1.04 -1.36

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 (N:10,271)
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ADULT HEART TRANSPLANTS (12/2004-6/2009)

Borderline Significant Risk Factors for 1 Year Mortality

. 5 :
VARIABLE Relative pvalue 9% Confidence
\ Risk Interval

Donor cause of death: CNS tumor vs.

105 1.56 0.0651 0.97 -2.52
head trauma

Transplant year: 1996 vs. 2008/2009 1926 1.18 0.0609 0.99 -1.40

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 (N:10,271)

ADULT HEART TRANSPLANTS (1/2004-6/2009)
Risk Factors for 1 Year Mortality

Continuous Factors (see figures)

Recipient age Ischemia time
Recipient height Bilirubin
Recipient weight Serum creatinine

Donor age PRA

Donor weight Pulmonary capillary wedge
pressure

Transplant center volume e
Recipient PVR

2011
Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits

Relative Risk of 1 Year Mortality

Recipient Age

40 45 50 55 60 65 70
Recipient Age

2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)

Relative Risk of 1 Year Mortality with 95% Confidence Limits
Donor Age

Relative Risk of 1 Year Mortality

2.5
2
15

1

30 35 40
Donor Age

2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Recipient Height

Relative Risk of 1 Year Mortality

p < 0.0001
0
155 160 165 170 175 180 185 190

Recipient height (cm)

*The risk associated with recipient height should be
considered in conjunction with the risk associated
ISH LT 2011 with recipient weight and donor weight.
J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 (N—10,271)

ADULT HEART TRANSPLANTS (1/2004-6/2009)

Relative Risk of 1 Year Mortality with 95% Confidence Limits
Recipient Weight

Relative Risk of 1 Year Mortality
N
a1

(@]

90 100 110 120 130
Recipient Weight (kg)

*The risk associated with recipient weight should
be considered in conjunction with the risk
2011 associated with recipient height and donor weight.

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 (N:10,271)
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Donor Weight

Relative Risk of 1 Year Mortality

90 100 110 120 130
Donor Weight (kg)

*The risk associated with donor weight should be
considered in conjunction with the risk associated
2011 with recipient height and recipient weight.
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Ischemia Time

Relative Risk of 1 Year Mortality

p < 0.0001
0
30 60 90 120 150 180 210 240 270 300 330 360

Ischemia Time (minutes)

2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Center Volume

Relative Risk of 1 Year Mortality

p = 0.0378
0
5 10 15 20 25 30 3 40 45 50 55 60 65 70

Center Volume (cases per year)

ISHLT 2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Pre-Transplant Bilirubin

p < 0.0001

Relative Risk of 1 Year Mortality

15 2 25
Recipient Bilirubin (mg/dl)

: 2011
~ JHeart Lung Transplant. 2011 Oct; 30 (10): 1071-1132 (N:10,271)
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
Pre-Transplant Creatinine
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p < 0.0001

15

Recipient Creatinine (mg/dl)

’ 2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits
PRA Class Il (%)
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ADULT HEART TRANSPLANTS (1/2004-6/2009)

Relative Risk of 1 Year Mortality with 95% Confidence Limits
Pulmonary Capillary Wedge Pressure
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Relative Risk of 1 Year Mortality
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20
Wedge Pressure (mm Hg)

2011
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Relative Risk of 1 Year Mortality with 95% Confidence Limits

Recipient PVR

=
w

Relative Risk of 1 Year Mortality
[
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ADULT HEART TRANSPLANTS (1/2004-6/2009)
Factors Not Significant for 1 Year Mortality

Recipient Factors: Prior malignancy, hospitalized, prior
pregnancy, balloon pump, diabetes, gender

Donor Factors: Clinical infection, history of diabetes,
gender, history of hypertension, cause of death, history
of malignancy

Transplant Factors: HLA mismatch, CMV mismatch,
prior transplant

J Heart Lung Transplant. 2011 Oct; 30 (10): 1071-1132
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