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Adult Lung Transplants
Number of Transplants by Year and Procedure Type

NOTE: This figure includes only the adult lung 
transplants that are reported to the ISHLT Transplant 
Registry.  As such, this should not be construed as 
representing changes in the number of adult lung 
transplants performed worldwide.

2018
JHLT. 2018 Oct; 37(10): 1155-1206



Il trapianto di polmone in Italia – update 
2018



Adult Lung Transplants
Major Diagnoses by Year (Number)

2018
JHLT. 2018 Oct; 37(10): 1155-1206



Trapianti polmonari primari
dal 1991 al 2017 al Policlinico
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Adult Lung Transplants
Diagnosis Distribution by Location and Era

(Transplants: January 2004 – June 2017)
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1950 20171963 1983 1986

Primo trapianto 
polmonare nell’uomo

Trapianti
polmonari

sperimentali
Primo singolo
polmone con 

successo

Primo doppio polmone
con successo

1981

Primo 
cuore-polmone
con successo

> 4,000
Trapianti

Polmonari
nel mondo

STORIA DEL TRAPIANTO DI POLMONE – le 
principali tappe

!

41 trapianti, max sopravvivenza 10 mesi; sempre
deiscenza dell’anastomosi bronchiale

Introduzione 
della 

CICLOSPORINA



VALUTAZIONE PRE TRAPIANTO POLMONARE
Pneumologia 
Ospedaliera

Pneumologia 
Ambulatoriale Cardiologia Centro 

Fibrosi Cistica
Riabilitazione

Pz < 65 anni, pneumopatia candidabile

Invio Centro 
Trapianti

Centro trapianti 

CENTRO TX -
Compiti
-informare il paziente
-valutazione 
approfondita della 
malattia e delle 
comorbidità 

Paziente non candidabile

Paziente candidabile

Prematuro per 
l’inserimento in lista  
>> FOLLOW UP

Paziente già da
inserire in lista,
previ accertamenti

Decisione team trapianto + consenso paziente

Iscrizione in lista d’attesa di tx polmone



CANDIDATI AL LuTx – riferimento al centro 
iscrizione in lista d’attesa di LuTx
Indicazioni generali - Adulti con end stage lung disease con i seguenti criteri:
-Alto rischio di mortalità (> 50%) nei successivi 2 anni
-Alta probabilità (>80%) di sopravvivenza nei 90 giorni successivi a un eventuale trapianto
-Alta probabilità (>80%) di sopravvivenza a 5 anni da un eventuale trapianto in caso di 
adeguata funzione del graft polmonare. 

CONTROINDICAZIONI ASSOLUTE
-Neoplasia maligna attiva o recente
-Altra insufficienza d’organo non trattabile (es. cuore,
fegato, rene, SNC) a meno che non sia possibile il trapianto
combinato
-Acuzie in corso
-Diatesi emorragica non aggredibile
-Infezione cronica non controllata da microorganismi
resistenti
-Infezione tubercolare attiva
-Anomalie gravi della parete toracica tali da provocare sdr
restrittiva post tx
-Obesità grave (classe II o III)
-Mancata aderenza alle prescrizioni diagnosticoterapeutiche
-Comorbilità psichiatrica condizionante incapacità di
mantenere adeguata compliance
-Assenza di adeguato supporto sociale
-Impossibilità a riabilitazione allo sforzo/abuso di sostanze
stupefacenti

CONTROINDICAZIONI RELATIVE
-Età > 65 aa
-Obesità di classe I/malnutrizione
-Osteoporosi grave sintomatica
-Necessità prolungata di VM o Extracorporeal
life support
-Colonizzazione con microorganismi
multiresistenti (HBV, HCV, HIV, B.cepacia
complex – genomovar III escluso da quasi tutti i
centri - , micobatteri atipici)
-Malattia aterosclerotica non adeguamente
trattata
-TUTTE le condizioni mediche non
adeguatamente trattate (es. DM2, ipertensione,
CIC, MRGE), che invece meritano
un’ottimizzazione della loro gestione prima del
trapianto.



CRITERI DI INVIO AL CENTRO TX
•FEV1 < 30% o rapido declino nonostante tp ottimale (soprattutto nel sesso femminile), 
con infezione da germi MDR o con diabete
•Distanza percorsa al 6MWT < 400 metri
•Ipertensione polmonare in assenza di riacutizzazione ipossica 
•Peggioramento clinico con aumento del numero di riacutizzazioni (+/- necessità di NIV; 
incremento delle resistenze; scarso beneficio clinico dai cicli atb; malnutrizione; PNX; 
emottisi con necessità di embolizzazione)

CRITERI DI ISCRIZIONE IN LISTA D‘ATTESA 
• Insufficienza respiratoria cronica (pO2 < 60 +/- pCO2 > 50)
• Necessità di NIV 
• Ipertensione polmonare
• Necessità di frequenti ricoveri
• Rapido declino funzionale
• Classe WHO IV

ISHLT CONSENSUS

A consensus document for the selection of lung
transplant candidates: 2014—An update from the
Pulmonary Transplantation Council of the
International Society for Heart and Lung
Transplantation

David Weill, MD (Committee Chairs),a Christian Benden, MD (Committee
Members),c Paul A. Corris, MD (Committee Members),d John H. Dark, FRCS
(Committee Members),d R. Duane Davis, MD (Committee Members),e

Shaf Keshavjee, MD (Committee Members),f David J. Lederer, MD (Committee
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The appropriate selection of lung transplant recipients is an important determinant of outcomes. This
consensus document is an update of the recipient selection guidelines published in 2006.
The Pulmonary Council of the International Society for Heart and Lung Transplantation (ISHLT)
organized a Writing Committee of international experts to provide consensus opinion regarding the
appropriate timing of referral and listing of candidates for lung transplantation. A comprehensive search
of the medical literature was conducted with the assistance of a medical librarian. Writing Committee
members were assigned specific topics to research and discuss. The Chairs of the Writing Committee
were responsible for evaluating the completeness of the literature search, providing editorial support for
the manuscript, and organizing group discussions regarding its content.
The consensus document makes specific recommendations regarding the timing of referral and of listing
for lung transplantation. These recommendations include discussions not present in previous ISHLT
guidelines, including lung allocation scores, bridging to transplant with mechanical circulatory and
ventilator support, and expanded indications for lung transplantation.

http://www.jhltonline.org

1053-2498/$ - see front matter r 2015 International Society for Heart and Lung Transplantation. All rights reserved.
http://dx.doi.org/10.1016/j.healun.2014.06.014

E-mail address: dweill@stanford.edu

Reprint requests: Dr David Weill, 300 Pasteur Dr, Stanford, CA 94305.
Telephone: þ650-725-7329. Fax: þ650-725-5489.

In the absence of high-grade evidence to support decision making, these consensus guidelines remain
part of a continuum of expert opinion based on available studies and personal experience. Some
positions are immutable. Although transplant is rightly a treatment of last resort for end-stage lung
disease, early referral allows proper evaluation and thorough patient education. Subsequent waiting list
activation implies a tacit agreement that transplant offers a significant individual survival advantage. It is
both the challenge and the responsibility of the transplant community globally to ensure organ allocation
maximizes the potential benefits of a scarce resource, thereby achieving that advantage.
J Heart Lung Transplant 2015;34:1–15
r 2015 International Society for Heart and Lung Transplantation. All rights reserved.

The International Society for Heart and Lung Trans-
plantation (ISHLT) has developed 2 previous editions of
International Guidelines for the Selection of Lung Trans-
plant Candidates. Published in 1998 and 2006,1,2 these
guidelines represented the best and most current information
present at the time relevant to the appropriate selection of
patients being evaluated for lung transplantation. Given the
continued evolution of the field, the Pulmonary Trans-
plantation Council presents a Third Edition of the
Consensus Report for the Selection of Lung Transplant
Candidates.

The goal of this current edition is to assist physicians,
both those who refer candidates and those who work in the
lung transplant field, in properly identifying patients who
are the most likely to benefit from lung transplantation.
Although physicians caring for patients with advanced lung
disease outside of a transplant center do not make the final
decision regarding listing a patient for transplant, it is
imperative that physicians involved with these sorts of
patients become familiar with the criteria for lung transplant
referral and listing.

Referral for transplant and placement on the waiting list
are 2 distinct processes, but there is general agreement that
referral to a lung transplant program should occur early in
patients who have a lung disease that is amenable to
transplantation. None of the parameters listed in this
document informing on the timing of referral or listing
should be used in isolation. Instead, the entire clinical
situation of the patient should be considered. However, early
referral does give the transplant program maximal flexibility
in performing the formal evaluation and in making the
second more important step—placing the patient on the
active waiting list.

The decision to place a patient on the active waiting list is
a critical one, particularly the timing of the decision, given
that a patient should not be exposed to the risk of the
transplant surgery until all other viable treatment options are
exhausted. Listing a patient for a lung transplant is an
explicit acknowledgement that a patient has a limited life
expectancy without a transplant and an expectation that the
risk-to-benefit ratio favors lung transplantation rather than
conventional medical treatment. We also discuss the concept
of removing patients from the waiting list, either temporarily
or permanently, when circumstances are noted to have
changed the overall risk-to-benefit ratio for the patient and/
or do not represent appropriate donor lung use. A predict-
ably futile or poor outcome transplant is not an appropriate

use of a precious resource. As be discussed further later on,
the listing decision involves numerous factors that require
an understanding not only of the clinical course of the
patient but also of local factors influencing the expected wait
times at a specific center.

This report discusses general indications and contra-
indications (relative and absolute) and disease-specific
selection criteria, some of which are unchanged from
previous selection guidelines. As in previous editions, the
current report largely represents a consensus of expert
opinion and does not meet the true definition of “guide-
lines,” as defined by the ISHLT. However, an effort has
been made to include a discussion of areas supported by
robust scientific data. In light of the evolving nature of the
field, important areas of emphasis of this edition include
factors influencing recipient selection that were not present
in previous recipient selection editions, such as lung
allocation changes, pediatric lung transplantation, the use
of mechanical ventilation and circulation support for
bridging potential transplant recipients and ex vivo perfu-
sion for better assessment and recruitment of donor lungs,
and the broadening of selection criteria (especially with
regard to age, comorbidities, retransplantation, and recipient
infectious disease issues). The presence of pre-existing
recipient infections and their impact on post-transplant
outcomes is an evolving area of study, and there is a paucity
of data on which to rely. In this context, it is ultimately the
prerogative and responsibility of individual centers to
determine whether a patient with a particular type of
infection is deemed a suitable candidate at a specific
program and, if a candidate, what clinical parameters are
most heavily considered. Transplantation should occur at
centers experienced in the treatment and management of
these infections.

How to use this document

The decision to place a patient on the waiting list for a lung
transplant is complex, reflecting consideration not only of
clinical and psychosocial characteristics of the individual
patient but also program-specific factors and regional
considerations (e.g., the influence of a lung allocation
system). The referral of a patient to a transplant center
should not be interpreted by the patient, referring physician,
or the program as an automatic endorsement of listing that
individual, either at the time of referral or at some point in
the future. Instead, referral should simply imply that a
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patient has met the minimum clinical characteristics that
might warrant transplant consideration. Recognizing this,
this document to the extent possible attempts to separate the
referral decision and the listing decision.

Given that the level of the evidence informing decisions
about recipient selection is largely based on expert opinion
and that this document represents a consensus of that expert
opinion, the recommendations contained herein should not
be considered definitive. Further, the Committee does not
believe it is appropriate to consider its recommendations to
be interpreted as a standard of care by physicians, patients,
or third-party payers or in legal proceedings. The selection
of appropriate lung transplant candidates is too multifaceted
to lend itself well to strict, proscriptive guidelines and
instead should be the result of a process that carefully
considers the unique aspects of each patient and each
transplant program.

Methods

At the ISHLT Annual Scientific Meeting in 2012, the Pulmonary
Transplantation Council of the ISHLT proposed revising the
recipient selection criteria, which were last updated in 2006. The
Council leadership solicited interest in participating in the
formulation of this document. A Writing Committee was proposed
and approved by the Standards and Guidelines Committee in late
2012. The Writing Committee reflected the diverse nature of the
Pulmonary Transplantation Council with regard to geographic
distribution and level of experience. The ISHLT Board of Directors
approved the project in early 2013.

A comprehensive search of the medical literature was
conducted with the assistance of a medical librarian. The search
included articles published in English from 1980 through 2013.
The search terms included (Patient Selection [mesh] or select* [ti]
or scor* [ti] or registry [ti] or candidat* [ti] or allocat* [ti] or
“patient selection” [tiab] or recruit* [ti] or “patient recruitment”
[tiab] or “subject recruitment” [tiab] or “subject selection” [tiab])
and (“lung transplantation” [mesh] or “lung transplant” [tiab] or
“lung transplants” [tiab] or “lung transplantation” [tiab] or (lung*
[ti] and transplan* [ti])) and English [lang] not (letter [pt] or
editorial [pt]).

Writing Committee members were assigned specific topics to
research and discuss. The Chairs of the Writing Committee were
responsible for evaluating the completeness of the literature search,
providing editorial support for the manuscript, and organizing
group discussions regarding its content. Each member of the
Writing Committee had an opportunity to review the entire
document and provide input before completion of the final
manuscript.

Given that this document is a consensus document rather than a
guideline, grading of levels of evidence and recommendations was
not undertaken. Instead, as noted previously, a comprehensive
literature search and consensus expert opinion have been
presented. In all instances, the Writing Committee adhered to the
ISHLT Standards and Guidelines Document Development Protocol
(update January 2013).

General candidacy considerations

Lung transplantation should be considered for adults with
chronic, end-stage lung disease who meet all the following

general criteria:

1. High (450%) risk of death from lung disease within
2 years if lung transplantation is not performed.

2. High (480%) likelihood of surviving at least 90 days
after lung transplantation.

3. High (480%) likelihood of 5-year post-transplant
survival from a general medical perspective provided
that there is adequate graft function.

Contraindications

Because lung transplantation is a complex therapy with a
significant risk of perioperative morbidity and mortality, it is
important to consider the overall sum of contraindications
and comorbidities. The following lists are not intended to
include all possible clinical scenarios but rather to highlight
common areas of concern.

Absolute contraindications
! Lung transplantation should not be offered to adults with a
recent history of malignancy. A 2-year disease-free interval
combined with a low predicted risk of recurrence after lung
transplantation may be reasonable, for instance, in non-
melanoma localized skin cancer that has been treated
appropriately. However, a 5-year disease-free interval is
prudent in most cases, particularly for patients with a
history of hematologic malignancy, sarcoma, melanoma,
or cancers of the breast, bladder, or kidney. Unfortunately,
for a portion of patients with a history of cancer, the risk of
recurrence may remain too high to proceed with lung
transplantation even after a 5-year disease-free interval.

! Untreatable significant dysfunction of another major
organ system (e.g., heart, liver, kidney, or brain) unless
combined organ transplantation can be performed.

! Uncorrected atherosclerotic disease with suspected or
confirmed end-organ ischemia or dysfunction and/or
coronary artery disease not amenable to revascularization.

! Acute medical instability, including, but not limited to,
acute sepsis, myocardial infarction, and liver failure.

! Uncorrectable bleeding diathesis.
! Chronic infection with highly virulent and/or resistant
microbes that are poorly controlled pre-transplant.

! Evidence of active Mycobacterium tuberculosis infection.
! Significant chest wall or spinal deformity expected to
cause severe restriction after transplantation.

! Class II or III obesity (body mass index [BMI] Z35.0
kg/m2).

! Current non-adherence to medical therapy or a history of
repeated or prolonged episodes of non-adherence to
medical therapy that are perceived to increase the risk of
non-adherence after transplantation.

! Psychiatric or psychologic conditions associated with the
inability to cooperate with the medical/allied health care
team and/or adhere with complex medical therapy.

! Absence of an adequate or reliable social support system.
! Severely limited functional status with poor rehabilitation
potential.
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CANDIDATI AL LuTx – Fibrosi cistica

!

ATTENZIONE! Cautela speciale nella 
valutazione di pazienti infetti da:
- NTM
- B.cepacia complex



CANDIDATI AL LuTx – La “Finestra 
trapiantologica”

!

- L’iscrizione in lista d’attesa richiede tempo
- La permanenza in lista d’attesa può essere lunga
- I pazienti possono morire in lista d’attesa



Listing



La lista d’attesa del 2017
• Età 33 (24; 51) anni
• Sesso 32 maschi (47%)
• ECMO bridge 2 (5%) 



Trapianti a Milano 1991 >> 2017



Trapianti  a Milano nel 2017 -
indicazioni



Principali indicazioni divise per anno (numeri assoluti)
Milano, 1991 >> 2017 – 220 LuTx

FC 57%
ILD (IPF, altre ILD, CTD) 26%
BPCO 3%



INDUCTION

LTx Time after LTx

MAINTENANCE

Anti-rejection

IMUNE SYSTEM

Vos R, Standard immunosuppressive regimens: CNI is still the cornerstone, ERS School on LuTx, Istanbul, 4-6 February 2016

La terapia post trapianto

1) INDUCTION
2) MANTENAINCE
3) ACUTE AND CHRONIC REJECTION



Protezione contro infezioni e tumori
Bassa tossicità

Azione anti-rigetto
Alta efficacia 

PROTEZIONE 
DEL GRAFT

Terapia immunosoppressiva - RAZIONALE

Successful outcomes following lung transplantation depend on our ability to 
pharmacologically manipulate the immune system to prevent rejection of the lung allograft.

Heeger PS, Dinavahi R. Transplant immunology for non- immunologist. Mount Sinai J Med. 2012;79(3):376–87. 



Il ruolo delle profilassi antimicrobica …

PROFILASSI:
-ANTIPCP
- ANTIVIRALE 

- antiCMV: Valganciclovir vs. Ig 
antiCMV e.v.

-ANTIFUNGINA
- gli azoli…
- la terapia inalatoria



Vaccinazioni …



COMPLICANZE
Ø PGD – primary graft dysfunction (nelle prime 72 ore)
Ø INFEZIONI

• Respiratorie
• Extrarespiratorie

Ø RIGETTO
• Acuto
• Cronico

Ø TUMORI
• PTLD – post transplant lymphoproliferative disorders
• Cutanei
• Altri tumori

Ø ALTRE COMPLICANZE: 
• Ipertensione arteriosa
• Diabete mellito
• Neurotossicità centrale e periferica
• Insufficienza renale
• Iperlipidemia
• Osteoporosi
• Epatotossicità
• Ipovisus e cataratta
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Adult Lung Transplants
Functional Status of Surviving Recipients 

(Follow-ups: January 2009 – June 2017)



Adult Lung Transplants
Kaplan-Meier Survival by Transplant Type

Median survival (years):
Primary: 6.2; Conditional = 8.3  
Retransplant: 3.1; Conditional = 6.4

p<0.0001

(Transplants: January 1990 – June 2016)
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Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis

All pair-wise 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: 7.0; CF: 9.5; COPD: 5.9; IIP: 
5.2;  ILD-not IIP: 6.3; IPAH: 6.3.

(Transplants: January 1990 – June 2016)
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Sopravvivenza per indicazione – Milano 
condizionata alla procedura bilaterale



Conditional on Survival to 14 days

Adult Lung Transplants
Freedom from Bronchiolitis Obliterans Syndrome

(Transplants: January 1994 – June 2016)
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2017
JHLT. 2017 Oct; 36(10): 1037-1079

Adult Lung Transplants 
Relative Incidence of Leading Causes of Death

(Deaths: January 1990 – June 2016)



Airway colonisation in CF

> 90% of CF LuTx recipients are infected with PA



Changing lungs… is not enough!

Rate of re-infection of the graft after LuTx is about 80%



Determinanti multifattoriali non aderenza

World Health Organization 2003



Dubbi/ansi
e

30,4%

Comfort/pratici
tà

34%

Autogestione
23,8%

C
arenze inform

ative
6,8%

Cause non aderenza riferiti dal paziente LuTx
Insicuro sullo schema terapeutico 

(3%)
Insicuro su come assumere i farmaci 

(3,8%)

Troppe pastiglie 
(18%)

Troppe volte al 
giorno (16%)

Salto quando mi sento 
bene (3%)

Preoccupato effetti 
collaterali (3,4%)

Salto quando viaggio 
(3,4%)

Costi (3,4%)

Distratto da routine quotidiana 
(11%)

Dimenticanza (6,8%)

Non convinto efficacia (19,8%)

Salto se 
depresso (4,2%)

Terminate scorte (4,2%)

Drick N, et al. Clin Transplantation 2018; 32:e13214



… ne vale la pena?

I pazienti ritratti nelle foto mostrate hanno prestato il loro consenso all’utilizzo di queste specifiche 
immagini per questa presentazione. 



!

Le foto che mancano: 
- TUTTO il personale infermieristico della sala operatoria e 
della della degenza dell’U.O. Chirurgia Toracica
- TUTTO il personale medico e infermieristico della U.O. 
Anestesia e Rianimazione Vecla
- Gli innumerevoli consulenti che stressiamo di continuo

#pneumilovechirurghi #pneumiloveSAR


