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LUNG TRANSPLANTATION
Evaluation of requirements

* Lung Transplantation is the standard of care for
selected patients with advanced and disabling lung

disease.

— Spontaneous survival without transplantation < 12 months
— With all types of lung diseases (out of cancer)

— Patients less than 65 years old

 No epidemiological data avalaible on that
population (except for CF patients)



LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Statistics on LT Epidemiological data
from Chronic Respiratory Failure
cohorts
* France (2006)
204 + 37 (dead on Waiting List) = _ Long term Diseases
>240/an — National Cohort Registries (CF)
Patients listed in 2006 = 293 — National Mortality Registry

e Other Countries




LUNG TRANSPLANTATION

Evaluation of requirements : LT data

LT in France

NombreTP pmh:2006 « 3.3 pmh : 204/year

|

) . 4.3 — 5.0 pmh
L 260 — 310/year

 Deaths on waiting list :
10 — 25%

Expected Lung Transplantations : 285 — 380/year




LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Epidemiological data on Chronic Respiratory Failure

» Data from Long Term Diseases
« Data from National Cohort Registries

« Data from Population mortality Registry



LUNG TRANSPLANTATION

Evaluation of requirements : Cystic Fibrosis
INED (ONM) and Vaincre la Mucoviscidose

Good model.

Based on I’Observatoire National de la Mucoviscidose
- ONM 1999, 2000, 2001
- Patients with known FEV1

FEV1 < 30% = Main criteria of LT requirement

Data from the era 1999 - 2001 and expected projection to the
era 2002 — 2005 on the 2001 CF population.
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LUNG TRANSPLANTATION

Cystic Fibrosis in France : Population

effectifs
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LUNG TRANSPLANTATION

Evaluation of requirements : Cystic Fibrosis
INED (ONM) and Vaincre la Mucoviscidose

B Nb de patients
transplantables

VEMS <30%

2001 2002 2003 2004 2005
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LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Epidémiologic data on Chronic Respiratory Failure

» Data from Long Duration Diseases
« Data from National Cohort Registries

« Data from Population mortality Registry



LUNG TRANSPLANTATION PULMONAIRE

Evaluation of requirements from National
Mortality Statistics (1999)

« Statistics from Réseau Sante Social (RSS)
* Employment Ministry, InVS, CNAM, INSERM...

« 9 study topics including global and diseases mortality

* Mortality from Respiratory Diseases
* By sex
By age
« By Disease type (Cystic Fibrosis not included)
» By régions, départments




LUNG TRANSPLANTATION

Evaluation of requirements from National Mortality
Statistics (1999)

Deaths from respiratory cause (15-64 years)

2281
| Influenzae,
" Pneumonia
1 355

Deaths of non infectious cause

A/lglze\;
15 - 24yrs 25 -34 yrs 35-44 yrs 45 — 54 yrs 55-64 yrs
49 81 201 540 1055

(¢) 1
50‘4// 30% \ 15% \ 5% l

A
B 15 - 34yrs 35-44 yrs 45 - 54 yrs 55— 64 yrs
M

65 60 80 50

Total of non CF éligible patients for LT » : 250-260

SCORE




LUNG TRANSPLANTATION

Evaluation of requirements

The requirements for Lung Transplantation

in France might be of

350/year (3oo-400)




LUNG TRANSPLANTATION

1991 - 2014

in France

Activity
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LUNG TRANSPLANTATION

Evaluation of requirements

« The requirements for Lung Transplantation in France
might be of 350/year in 2006.

e Such an hypothesis depends on:

1- the confidence level in LT of the doctors, namely the
pneumologists.

2- Improvements of alternative therapeutics of chronic end-stage
respiratory failure.

3- The lung resources from the potential donors




LUNG TRANSPLANTATION

Survival rates

ISHLT 2014 (1990-2012) ABM 2014 (1985-2013)

Figure PCP5b. Courbe de survie du receveur pulmonaire selon la période de greffe
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LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Statistics on LT Epidemiological data on
Chronic Respiratory Failure

 France (2014
(2014) . Available Cohorts

340 + 46 (dead on Waiting List) =
— Long term Diseases

386/an — National Cohort Registries
(CF)

Patients listed in 2014 = 378 — National Mortality Registry

e Other Countries




LUNG TRANSPLANTATION

Evaluation of requirements : LT data

LT in France

« 5.0 pmh : 310/year

|

6.1 -9.0 pmh
380 - 560/year

Deaths on waiting list :
10 — 25%

Expected Lung Transplantations : 420 — 700/year




LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Epidémiologic data on Chronic Respiratory Failure

Data from Long Duration Diseases
« Data from National Cohort Registries

« Data from National Mortality Registry



CYSTIC FIBROSIS MORTALITY
France 2007-2010: 256 Deaths

127 post LT 129 without LT

25 on waiting list 104 non on WL for LT

11 unexpected without LT criteria 93 with LT criteria

14 LT refused 19 during

24 with by patient LT evaluation
Cl criteria

36 non referred

9 with 5 4 with 15 14 with 22

Cl criteria appropriate Cl criteria appropriate Cl criteria appropriate
candidates candidates candidates

67 CF patients should have been transplanted: 15-20/year | G—GSGGIE—_—



LUNG TRANSPLANTATION
Requirements for French CF Patients

LT performed

Required LT for CF patients (2007-2010)

1- 70-80 as performed
2 — 15-20 not performed

100 LT/year




LUNG TRANSPLANTATION
French and US Activity in 2013

Lung Diseases Age of LT patients

France: 310 LT

3,9%

0-17 " 18-29 "30-59 M60-64 M>65

USA: 1946 LT

France USA

H |ncidence TP CF M |ncidence TP non CF

28,3%

In France Lung Transplantation
for non CF patients
should increase from

0-17 " 18-34 W35-49 M50-64 M>65

In France LT should increase
215 to 350 to at least 400/year



LUNG TRANSPLANTATION
Evaluation of requirements : Methods

Epidemiological data on Chronic Respiratory Failure

Data from Long Duration Diseases
« Data from National Cohort Registries

« Data from National Mortality Registry



LUNG TRANSPLANTATION

Evaluation of requirements from National Mortality
Statistics (2013)

Deaths from respiratory cause (15-64 years)

8267
| Influenzae,
" Pneumonia,
1 Asthma
2495

Deaths of non infectious cause

A/W]n\;

15 — 24yrs 25 -34 yrs 35-44 yrs 45 — 54 yrs 55 -64 yrs

90 138 360 1200 3984
40% '
0‘/// 30% \ 15% \ 5% l
|: 15 - 34yrs 35-44 yrs 45 - 54 yrs 55— 64 yrs
90 110 180 200

Total of non CF« LT eligible patients » : 580

CepiDC INSERM




LUNG TRANSPLANTATION
Evaluation of requirements

Requirements for Lung Transplantation in France should be of:

550 LT (400-700) each year

and so ....what about the resources?



LUNG TRANSPLANTATION

Evaluation of the resources

Brain- dead Donors (BDD) Donors after circulatory death
Observed Potential donor (DACD)

Accepted organ donor * Uncontrolled cardiac death

Lung proposal * Controlled Cardiac death

Lung retrieval

Lung engraftment

Living Donors

Ex vivo Lung Perfusion
EVLP




ORGAN TRANSPLANTATION
Accepted Brain-dead donors in France (Abm 2013)

Retrieval rate
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Potential Increase :
500-600 donors

Taux de sujet en état de mort encéphalique recensés par région Taux de donneurs en état de mort encéphalique prélevés par région
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LUNG TRANSPLANTATION
Criteria of Lung Retrieval

e Age : 56— 70 yrs
e PaO,/FiO, :

e Age <56 yrs

e Pa0,/FiO, > 400
mmHg

e Non smoker

e Age > 70 yrs
e Pa0,/FiO, < 200
mmHg

200-400 mmHg

e Abnormal Chest
XR

e Aspiration

e Normal Chest X
ray

e No aspiration

ABM data



LUNG TRANSPLANTATION
France: Lung proposals

91,4% 94,5% 92,5% 89.4%

50.5% 55,6% 54,7%
(0]

36,3%

3,6% 2 6% 3, 7% 2 6% 4,3%
— ]

2009 2010 2011 2012 2013
® Donneur optimal DCE ®Donneur marginal

380 Extended criteria donor non proposed

AbM 2015

=== 40 - 50 potential LT



LUNG TRANSPLANTATION
Retrieved Lungs in France (Abm 2013)

Centers with >30 accepted donors

% Retrived Lungs

92,3%
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Potential LT: 50-75/year

65/:

Centers with 15-30 accepted donors
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LUNG TRANSPLANTATION
EX vivo Lung Perfusion

The NEW ENGLAND JOURNAL of MEDICINE

Normothermic Ex Vivo Lung Perfusion
in Clinical Lung Transplantation

Marcelo Cypel, M.D., Jonathan C. Yeung, M.D., Mingyao Liu, M.D.,
Masaki Anraku, M.D., Fengshi Chen, M.D., Ph.D., Wojtek Karolak, M.D.,
Masaaki Sato, M.D., Ph.D., Jane Laratta, R.N., Sassan Azad, C.RA.,
Mindy Madonik, C.C.P., Chung-Wai Chow, M.D., Cecilia Chaparro, M.D.,
Michael Hutcheon, M.D., Lianne G. Singer, M.D., Arthur S. Slutsky, M.D.,
Kazuhiro Yasufuku, M.D., Ph.D., Marc de Perrot, M.D., Andrew F. Pierre, M.D.,
Thomas K. Waddell, M.D., Ph.D., and Shaf Keshavjee, M.D.

99 Proposals

!

58 Selected Donors

o

53 EVLP

5 PreEVLP discarded

/\

45 LT (45%)

8 EVLP
Failure

France 2013
Around 400 « refused p

EVLP (15-20%): 60-80 potential LT

roposals »




LUNG TRANSPLANTATION
Donor after Circulatory Death

Lung Transplants from DACD
might represent at least 15%
of all the performed Lung

- Transplantations without any
decrease of the activity of

N lung transplantation with

’é

&
&
D

o #° X Brain-dead Donors

HLTBDD N T DACD

|

International data in 2013 In France: 70-80 LT from DACD




LUNG TRANSPLANTATION

What Requirements? What Resources?
International Comparisons 310LT (in 2013)
epidemiological data 230-260 potential DBD
60-80 potential EVLP Lungs
l 70-80 potential DDAC
950 (400-700) 700 (650-750)
Lung Transplantations/year | | Potential Lung Transplants




Thank you for your attention



