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Consequences for Health and Function in Adult

Heart Transplant Recipients

Presentation outline

* How sick is the Patient at transplant?
« Patient survival

* Morbidity factors contributing to patient
outcomes

 Functional status and return to work
¢ Summary



Journal ot Thoracic Disease

Indications for Heart Transplant
How sick is the Patient at Transplant?

Indications for heart transplantation

The ACC/AHA guidelines include the following indications for cardiac transplantation

Refractory cardiogenic shock requiring intra-aortic balloon pump counterpulsation or left ventricular
assist device (LVAD);

Cardiogenic shock requiring continuous intravenous inotropic therapy (i.e., dobutamine, milrinone,
etc.);

Peak VO, (VO3 max) less than 10 mL/kg per min;
NYHA class of III or IV despite maximized medical and resynchronization therapy;

Recurrent life-threatening left ventricular arrhythmias despite an implantable cardiac defibrillator,
antiarrhythmic therapy, or catheter-based ablation;

End-stage congenital HF with no evidence of pulmonary hypertension;

Refractory angina without potential medical or surgical therapeutic options.

M Chadi Alraies MC and peter Eckman; J. Thorac Dis. 2014 Aug; 6(8): 1120-1128.



Adult Heart Transplants

Recipient Diagnosis

Diagnosis 1992-2000 2001-2009 2010-6/2018
(N=37,794) | (N=33,625) | (N=36,883)
Congenital Heart Disease 1.7% 2.7% 3.1%
Hypertrophic Cardiomyopathy 1.1% 2.7% 3.4%

Ischemic Cardiomyopathy

Non-Cardiomyopathy

Restrictive Cardiomyopathy

1.2%

2.3%

3.5%

Retransplant

2.6%

2.9%

2.8%




Adult Heart Transplants

% of Patients Bridged with Mechanical Circulatory Support*

60
(Transplants: January 2005 — December 2017)

% of Patients

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year of Transplant

* LVAD, RVAD, TAH, ECMO
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Adult Heart Transplants

Kaplan-Meier Survival by Recipient Sex

(Transplants: January 1992 — June 2017)

5% at 5 years

—=Male (N=79,336)
-—Female (N=22,659)

p<0.0001

Median survival (years):
Male=11.4; Female=12.2

Years

01 2 3 456 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 2

3 24 25



Adult Heart Transplants

Causes of Deaths: January 1995 — June 2018

Cause of Death 31 Days -1 Year 3-5 Years 5-10 Years >15 Years
(N=5,980) (N=3,630) (N=9,441) (N=5,695)

Infection, Non-CMV 1,904 (31.8%) 394 (10.9%) 1,023 (10.8%) 702 (12.3%)

Graft Failure 1,052 (17.6%) 884 (24.4%) 1,838 (19.5%) 944 (16.6%)
Acute Rejection 474 (7.9%) 171 (4.7%) 176 (1.9%) 29 (0.5%)

Cardiac Allograft Vasculopathy 190 (3.2%) 449 (12.4%) 1,153 (12.2%) 598 (10.5%)

— =

Malignancy (non-PTLD) 137 (2.3%) 712 (19.6%)) | 2,081 (22.0%) 1,103 (19.4%)

PTLD 57 (1.0%) 105 (2.9%) 305 (3.2%) 121 (2.1%)




Adult Heart Transplants (2012-6/2017)

Statistically Significant Risk Factors

For 1 Year Mortality For 5 Year Mortality Conditional
on Survival to 1 Year
* Recipientage  + Donor age * Recipient age - Donor age
(years) (years) (years) (years)
* Recipient * Ischemictime
creatinine (hours) * Recipient * Recipient
(mg/dL) creatinine (mg/dL) BMI (kg/m?)
* Recipient BMI * Recipient Recipi
e o . pient
(kg/m2) bilirubin (mg/dl) ||+ Recipient diabetes(30%)
. transpulmonary
. Donc_)r-recnplent gradient (mmHg) *+ Recipient &
predicted heagt donor cigarette
mass match (%) history (45%)




Cumulative Morbidity Rates in Survivors within 1, 5 and 10

Years Post Transplant: January 1995 — June 2017)

Within Total N with | Within Total N with Within Total N
Outcome known 5 Years known with known
1 Year - 10 Years -
— response response | ——— — response
Severe Renal Dysfunction’ 6.7% (N=39,544) 15.7% (N=22,462) 22.3% (N=9,195)
Creatinine > 2.5 mg/d| 5.1% 12.2% 14.3%
Chronic Dialysis 1.5% 2.9% 6.0%
Renal Transplant 0.1% 0.6% 2.0%
Diabetes? 20.0% (N=39,834) 33.8% (N=22,720) -
Cardiac Allograft Vasculopathy 7.7% (N=36,774) 29.0% (N=17,392) 46.8% (N=5,962)

1 Severe renal dysfunction = Creatinine > 2.5 mg/dl
(221 pmol/L), dialysis, or renal transplant
2 Data are not available 10 years post-transplant.




Adult Heart Transplants

Maintenance Immunosuppression at Year-1

(Follow-ups: January 2010 — June 2018)

100
N =17,490

(o]
o

(=2]
o

% of Patients

S
o

Cyclosporine Tacrolimus Sirolimus/ MMF/MPA  Azathioprine Prednisone
Everolimus

201 9 Analysis is limited to patients who
ISHLT + INTERNATIONAL SOCIETY FOR HEART AND LUNG TRANSPLANTATION were alive at the time of follow-up.

JHLT. 2019 Oct; 38(10): 1015-1066




Adult Heart Transplants

of Recipients Experiencing Treated Rejection during Year-1

by Transplant Era

p<0.0001
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Analysis is limited to patients who were alive at the time of the follow-up. | Treated rejection = Recipient was reported to

(1) have at least one acute rejection episode
b l_l l ' that was treated with an anti-rejection agent;

ISHLT + INTERNATIONAL SOCIETY FOR HEART AND LUNG TRANSPLANTATION or (2) have been hospitalized for rejection.

Nl | S BN LT, 2019 Oct; 38(10): 1015-1066



Adult Heart Transplants (2008-6/2013)

Risk Factors For 5 Year Mortality Conditional on Survival to 1 Year; 95%

Diagnasis - HCM vs NICM

Donor cause of death - Other vs Head trauma

Not hospitalized - Not hosp vs hosp

Prior cardiac surgery - Yes

Donor history cig use - Yes

Risk factor

Diagnosis - ICM vs NICM

Drug-treated infection prior to discharge - Yes

Recipient diabetes - Yes

Diagnosis - RCM vs NICM

Drug-treated rejection within 1 year - Yes
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Confidence Limits

HR

LCL UCL

pvalue N

1
Hazard ratio and 95% CI

0.608

0.755

0.819

1.122

1.171

1.181

1.256

1.296

1.394

1.569

0.432 0.856

0.610 0.934

0.732 0.915

1.002 1.256

1.025 1.339

1.062 1.314

1.107 1.425

1.142  1.471

1.088 1.785

1.379 1.784

<0.01

<0.01

<0.01

0.05

0.02

<0.01

<0.01

<0.01

<0.01

<0.01

491

1001
5497
4731
1687
5828
1888
2555

479

2057 4

(N = 17,019)
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% of Transplants

Adult Heart Transplants Length of Stay by Era:

80% Stay < 22 days
(Transplants: January 2005 — 6/2018)

@ 0-7 days m8-10 days m11-14 days ©15-21 days m22-28 days 029+ days

2014-6/2018



Adult Heart Transplants

Rehospitalization Post Transplant of Surviving Recipients

(Follow-ups: January 2005 — June 2018)

ﬁ

100%

80%

60%

40%
B No Hospitalization OHospitalized, Not Rejection/Not Infection
20% B Hospitalized, Rejection Only B Hospitalized, InfectionOnly |
O Hospitalized, Rejection + Infection
Y D | B . | Il .
Up to 1 Year (N=27,346) Between 2 and 3 Years Between 4 and 5 Years

(N=22,325) (N=19,387)

JHLT. 2019 Oct; 38(10): 1015-1066



Adult Heart Transplants Functional Status of Surviving Recipients by

Karnofsky Score

(Follow-ups: January 2010 — June 2018)

100%

80%

60%

40%

20%

0%
1 Year 3 Years 5 Years
(N=16,767) (N=13,431) (N=11,453)

2019

JHLT. 2019 Oct; 38(10): 1015-1066

O Moribund, fatal processes
progressing rapidly

@ Very sick, hospitalization necessary:
active treatment necessary

OSeverely disabled: hospitalization is
indicated, death not imminent

E Disabled: requires special care and
assistance

O Requires considerable assistance
and frequent medical care

B Requires occasional assistance but is
able to care for needs

B Cares for self: unable to carry on
normal activity or active work

@ Normal activity with effort: some
symptoms of disease

OAble to carry on normal activity:
minor symptoms of disease

B Normal, no complaints, no evidence
of disease
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20%
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Adult Heart Transplants

Surviving Recipients Working Post-Transplant
Age at Follow-up: 25-60 Years

(Follow-ups: January 2005 — June 2018)

1 Year (N=12,741) 3 Years (N=9,381) 5 Years (N=7,207)
2019

JHLT. 2019 Oct; 38(10): 1015-1066



Clinical Factors

Summary

Functional Severity at |
Transplant

Patient survival |§

Pre-transplant risk factors for |
disability and survival

Diagnosis leading to transplant |

Post-transplant risk factors for |
disability and survival

Functional Status by Karnofsky &
Score (% patients Normal
Activity)

Employment post-transplant g

Rehospitalization Post &
Transplant

Refractory heart failure: cardiogenic shock; requiring mechanical device; or
continuous inotropic support

NYHA class lll or IV despite maximum medical Rx and resynchronization
Recurrent life-threatening arrhythmia despite implantable defibrillator
End-stage congenital Heart disease

Median overall survival: 11.6 Years. Year-1 - 95%:; Year 5: 75%; Year 10: 50%

Donor: age, cigarette history; donor/recipient heart mass (mismatch); ischemic
time

Recipient: age, creatinine; diabetes; bilirubin; body mass index (BMI);
transpulmonary gradient

Ischemic Cardiomyopathy (32%); non-ischemic CM (51%)

Acute rejection; diabetes; BMI, renal dysfunction; cardiac transplant
vasculopathy (CAV); malignancy; infection

75% patients can carry out normal activity

30% patients are working by Year-1; 35% by Year-3; 40% by year-5

60-75% of patient will not be re-hospitalized
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