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2nd HEART TRANSPLANT in ITALY (11/1986)
The longest heart transplanted patient alive in Europe

“normal” life



0

25

50

75

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Su
rv

iv
al

 (%
)

Years

Adult and Pediatric Heart Transplants
Kaplan-Meier Survival

Median survival = 11.1 years;
Median survival conditional on surviving to 1 year = 13.7 years

N = 132,494

(Transplants: January 1982 – June 2016)
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1967: the FIRST Heart Transplant
THE RECIPIENT

53 y-old

Man

Smoker

CAD, diabetic, 
peripheral vascular
disease

25 y-old

Woman

THE DONOR

NO INFORMATION ON

• Haemodynamics
• Immunological status
• BMI mismatch
• Gender mismatch
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1982-1991 (N=21,482)

1992-2001 (N=40,097)

2002-2008 (N=26,046)

2009-6/2016 (N=30,824)

Adult Heart Transplants
Kaplan-Meier Survival by Era 

Median survival (years):
1982-1991=8.6; 1992-2001=10.5; 2002-2008=12.4; 
2009-6/2016=NA

All pair-wise comparisons were 
significant at p < 0.0001.

(Transplants: January 1982 – June 2016)

2018
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VAD IMPLANTATION PER YEAR

JAMA Cardiol. 2018;3(7):650-658



MCS vs HTX



J Heart Lung Transplant 2017;36:1080–1086 



Eighth Annual INTERMACS Report

J Heart Lung Transplant 2017;36:1080–1086



HEART TRANSPLANTATION
Patients on the waiting list (known)

VENTRICULAR ASSIST DEVICE
BTC unknown patients
BTT unstable patients
DT patients with contraindication for HTx

DIFFERENT TARGET OF PATIENTS





NUMBERS AND QUALITY OF GRAFTS

UNSTABLE PATIENTS

PULMONARY HYPERTENSION

LIMITS OF HEART TRANSPLANTATION



Adult and Pediatric Heart Transplants
Median Donor Age by Location
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2017 129 46% 278
2016 123 46% 266
2015 115 47% 246
2014 81 35% 227
2013 68 31% 219
2012 75 32% 231
2011 76 27% 268
2010 71 26% 273
2009 65 18% 355
2008 53 16% 326



URGENT HEART TRANSPLANT 
IN ITALY
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NO WAITING LIST: 

VAD “unlimited” resource
Programmable procedure 
Restore optimal perfusion

OPTIMIZATION OF GRAFTS

MCS AND UNSTABLE PATIENTS



Patient Profile/Status: INTERMACS Levels

1. Critical cardiogenic shock (“crash and burn”)

2. Progressive decline (“sliding fast”)

3. Stable but inotrope dependent (stable but dependent)

4. Recurrent advanced HF (“frequent flyer”)

5. Exertion intolerant 

6. Exertion limited (“walking wounded”)

7. Advanced NYHA III

DIFFERENT CLINICAL SCENARIOS





Short-term VAD

Long-term VAD

BRIDGE TO DECISION
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ADULT HEART TRANSPLANTS (2002-6/2007)
Risk Factors For 5 Year Mortality with 95% Confidence Limits

Conditional on Survival to 1 Year  

Transpulmonary Pressure Gradient
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p = 0.0025

JHLT. 2013 Oct; 32(10): 951-964

2013



Pulmonary Hypertension

ESC Heart Fail. 2018 Aug; 5(4): 695–702.



Eur J Cardio-Thoracic Surg 43 (2013) 1237–1242



Heterotopic Heart Transplant: 
Biological Circulatory Assistance

INDICATIONS
• Pulmonary Hypertension
• Size mismatch
• Marginal graft



From: Implant Strategies Change Over Time and Impact Outcomes: Insights From the INTERMACS 
(Interagency Registry for Mechanically Assisted Circulatory Support)

Device Strategies Over Time
(A) BTT; (B) BTC: likely; (C) BTC: moderate; (D) BTC: unlikely; (E) DT.
Strategies have been grouped according to original intent. BTC: likely = BTC and likely to be transplanted; BTC: moderate = BTC 
and moderately likely to be transplanted; BTC: unlikely = BTC and unlikely to be transplanted; other abbreviations as in Figure 2.

Figure Legend: 

JCHF. 2013;1(5):369-378. doi:10.1016/j.jchf.2013.05.006JCHF. 2013;1(5):369-378. doi:10.1016/j.jchf.2013.05.006

BRIDGE TO TRANSPLANT
(intention to treat)

BRIDGE TO CANDIDACY UNLIKELY
(intention to treat)



Adult Heart Transplants
% of Patients Bridged with Mechanical Circulatory Support* by Year and 

Device Type
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Pulsatile flow (N=1,229) Continuous flow (N=7,018)
ECMO (N=189) No Inotropes/No LVAD (N=7,484)
Inotropes/No LVAD (N=8,575)

Circulatory Support Use

Adult Heart Transplants
Kaplan-Meier Survival by Pre-Transplant Mechanical

No pair-wise comparisons were significant at p < 0.05 except all 
comparisons with ECMO and Inotropes/No LVAD vs. Pulsatile flow.

(Transplants: January 2005 – June 2016)
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Months after Device Implant
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INTERMACS: Survival Curves



Eighth Annual INTERMACS Report

J Heart Lung Transplant 2017;36:1080–1086



Second Annual TERMACS Report

J Heart Lung Transplant 2018;37:685–691



European Journal of Cardio-Thoracic Surgery 53 (2018) 309–316 



1. COME IL VAD PUO’ “AIUTARE” IL TRAPIANTO

2. IMPATTO DEL VAD SULLA TRAPIANTABILITA’

3. TRAPIANTO DOPO VAD

VAD e TRAPIANTO DI CUORE



NUMERO DI ORGANI

PAZIENTE INSTABILE

IPERTENSIONE POLMONARE

LIMITI DEL TRAPIANTO DI CUORE



Eur J Cardio-Thoracic Surg 43 (2013) 1237–1242



1. COME IL VAD PUO’ “AIUTARE” IL TRAPIANTO

2. IMPATTO DEL VAD SULLA TRAPIANTABILITA’

3. TRAPIANTO DOPO VAD

VAD e TRAPIANTO DI CUORE



Adult Heart Transplants
% of Patients Bridged with Mechanical Circulatory Support* by Year and 

Device Type

0

10

20

30

40

50

2005 2006 2007 2008 2009 2010 2011 2012

%
 o

f 
p

at
ie

n
ts

Year

ECMO VAD+ECMO

TAH LVAD+RVAD

RVAD LVAD

* LVAD, RVAD, TAH, ECMO2014
JHLT. 2014 Oct; 33(10): 996-1008





European Journal of Cardio-Thoracic Surgery 0 (2017) 1–8



J Heart Lung Transplant 2017;36:1080–1086 
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DONORS’ AGE



Patient Profile/Status: INTERMACS Levels
1. Critical cardiogenic shock (“crash and burn”)

2. Progressive decline (“sliding fast”)
3. Stable but inotrope dependent (stable but dependent)

4. Recurrent advanced HF (“frequent flyer”)

5. Exertion intolerant 

6. Exertion limited (“walking wounded”)

7. Advanced NYHA III

INTERMACS: Patient Selection

SHORT TERM VAD

LONG TERM VAD

HTX



MCS Strategy: 
BRIDGE to LIFE

Acute setting Chronic setting

Short term VAD Long term VAD

Bridge to Decision Bridge to Recovery

Emergency Htx
Long-term VAD

?unknown patients? !known patients!

Dynamic strategy
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Adult (N=118,449)
Pediatric (N=13,698)

Adult and Pediatric Heart Transplants
Kaplan-Meier Survival by Age Group 

Median survival (years): 
Adult=10.8; Conditional=13.4; 
Pediatric=16.5; Conditional=21.4

p<0.0001

(Transplants: January 1982 – June 2016)
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