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LUNG TRANSPLANTATION

WHEN? HOW? WHERE?



Transplantation is now a generally accepted
therapy for the management of a wide range of
severe lung disorders

Evidence supporting improved quality of life and 
survival benefit for transplant recipients

LUNG TRANSPLANTATION



J Heart Lung Transplant 2015;34:1–15

TIMING OF LISTING



AF M, 48 y-old (1969), B group, 49 Kg x 180 cm

1979 ASD O Secundum 10 y-old

1993 ASD closure (sternotomy)
2002 PH center (PA 98/42/63 IC 2.6)

2003 sildenafil

2007 ambrisentan (PA 104/24/53, IC 3.9)

2012 FA, Giant PA, LCMS compression: BMS of LM

2014 SOB NYHA III

2016 mPA 47, CI 3,2, 6MWT 465m: 

Indication to URGENT transplant LISTING

PUSHING THE LIMITS



CHEST X-RAY



LUNG CT SCAN

Septal shift

Right Ventricle

Left Ventricle



LUNG CT SCAN

Right PA Pulmonary Artery

Left PA

LM stent



• HEART AND LUNG TX
•DOMINO-TX

• LUNG TRANSPLANT

PULMONARY HYPERTENSION
TYPES OF TRANSPLANT



IN THE PAST

CONCERNS about RV dysfunction

NOWADAYS 

only in case of severe LV dysfunction

systolic or DYASTOLIC LV dysfunction

HEART AND LUNG
TRANSPLANTATION



POST-LTX
RIGHT VENTRICLE REMODELING

PRE-TRAPLANT SIX MONTHS AFTER TX



•EISENMENGER SYNDROME due to congenital heart disease not 

amenable for conservative correction

•PRIMARY PH with severe LV dysfunction

• LUNG DISEASE with end-stage cardiac disease

INDICATIONS
HEART AND LUNG TRANSPLANTATION



Yacoub M: 1987

PPH recipient: HLTx

DOMINO TRANSPLANTATION

Use the heart of the recipient of a H-L Tx suffering from PH as a 
graft for a recipient with end-stage heart disease with secondary 
pulmonary hypertension due to heart disease



• Optimization of donors’ pool

• Potential reduction of waiting list time and mortality

• More difficult clinical management

• High risk of V/O mismatch (IRI and BOS)

• Emergency strategy only

SINGLE LUNG TRANSPLANTATION
PULMONARY HYPERTENSION



NEJM April 2011J Heart Lung Transplant 2019;38:939−948



NEJM April 2011J Heart Lung Transplant 2019;38:939−948



Lower risk of IRI / PGD

Absence of V/O mismatch

Two grafts for one patient

BILATERAL LUNG TRANSPLANTATION
PULMONARY HYPERTENSION



NEJM April 2011J Heart Lung Transplant 2019;38:939−948

BILATERAL LUNG TRANSPLANTATION
PULMONARY HYPERTENSION 

DUE TO PARECHYMAL DISEASE
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A1ATD (N=3,257) CF (N=9,428) COPD (N=19,159)

IIP (N=15,574) ILD-not IIP (N=3,336) IPAH (N=1,944)

Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis

All pairwise comparisons were significant at p < 
0.05 except A1ATD vs. ILD-non IIP, A1ATD vs. IPAH, 
COPD vs. ILD-non IIP, and ILD-non IIP vs. IPAH.

Median survival (years):
A1ATD: 7.1; CF: 9.9; COPD: 6.0; 
IIP: 5.2; ILD-not IIP: 6.7; IPAH: 7.0

(Transplants: January 1992 – June 2017)

2019
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A1ATD (N=2,869) CF (N=8,544)

COPD (N=17,433) IIP (N=13,619)

ILD-not IIP (N=2,946) IPAH (N=1,542)

Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis Conditional on 

Survival to 3 Months

Median survival (years): A1ATD: 8.4; CF: 11.2; 
COPD: 6.7; IIP: 6.3; ILD-not IIP: 7.6; IPAH: 10.6

All pairwise comparisons were significant at p < 0.05 except A1ATD 
vs. ILD-non IIP and CF vs. IPAH.

(Transplants: January 1992 – June 2017)

2019
citation



NEJM April 2011European Journal of Cardio-Thoracic Surgery 53 (2018) 178–185
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TURIN LUNG TRANSPLANT 
PROGRAMME

From January 1993 to August 2019: 365 Lung Transplants

EVLP programme



NEJM April 2011



From January 2008 to June 2018: 195 Lung Transplants

Vascular

IPF

COPD

CF

Other

40 pts
20%

72 pts
37%

60 pts
31% 9 pts 5%

11pts 7%

TURIN LUNG TRANSPLANT 
PROGRAMME



From January 2008 to June 2018: 195 Lung Transplants

Age at transplant 49 ± 15 (11-69) years

Male sex 123 (62%) pts

Waiting time on the waiting list 256 ± 329 (1-2402) days

Mechanical ventilation before transplant 18 (9%) pts

ECMO before transplant 14 (7%) pts

Urgent LTx 23 (12%) pts

Ex vivo lung perfusion 32 (16%) pts

Bilateral lung transplantion 157 (80%) pts

Mean ischemic time 376 ± 184 (376-1380) min

TURIN LUNG TRANSPLANT 
PROGRAMME



NEED OF ECMO AFTER LTX

ECMO 
after LTx (n=25)

No ECMO 
after LTx (n=170)

p value

sPAP 51 ± 20 mmHg 39 ± 13 mmHg < 0.01

mPAP 36 ± 16 mmHg 25 ± 9 mmHg < 0.01

Need for CPB during transplant 17 (68%) pts 43 (25%) pts < 0.01

Mechanical ventilation before TX 6 (24%) pts 12 (7%) pts < 0.01

ECMO before transplant 6 (24%) pts 8 (5%) pts < 0.01

Urgent LTx 7 (28%) pts 16 (9%) pts < 0.01

Donor age 49 ± 10 years 43 ± 14 years < 0.01

TURIN LUNG TRANSPLANT 
PROGRAMME



ECMO 
after LTx (n=25)

No ECMO 
after LTx (n=170)

p

Number of transfused RBC units* 5 [IQR 2 - 11] 1 [IQR 0 - 3] < 0.01

Length of ICU stay* 28 days [IQR 9 - 43.5] 6 days [IQR 3 - 15] < 0.01

Length of mechanical ventilation* 8.2 days [IQR 3.0 - 24.5] 1 day [IQR 0.8 -3] < 0.01

In-hospital mortality 11 (44%) 13 (7.6%) < 0.01

* median

TURIN LUNG TRANSPLANT 
PROGRAMME



INDEPENDENT RISK FACTORS FOR POST-TX ECMO

RR 7.8

RR 1.6

RR 3.1

RR 3.3

**

**

**

** p<0.05

TURIN LUNG TRANSPLANT 
PROGRAMME



LONG TERM SURVIVAL OF 
LUNG TRANSPLANTED PTS 

WITH OR WITHOUT PH 
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Cattedra di Cardiochirurgia
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