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Améliorer la qualité et la durée de vie de patients 

avec une insuffisance respiratoire chronique grave 

Résultats de la transplantation pulmonaire, S. Quêtant, T. Rochat, C. Pison. RMR 2010; 27:921-938
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Talons d’Achille de la transplantation pulmonaire

0-20% à 1 an

- 4% / an

 Pénurie greffons, Dysfonction Primaire du Greffon

 Chronic Lung Allograft Dysfunction - CLAD

 BOS chez 50% à 5 ans

 2 formes: BOS, RAS

 30% des cause de décès après 1 year

 survie médiane, 1,5 an si début précoce
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Snyderman et al. Biotechnol. J. 2012;7:973-9 

Cohort Of Lung Tansplantation - COLT 
Systems prediction of Chronic Lung Allograft Dysfunction 

SysCLAD 

6



SysCLAD et COLT 
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A. Nieves ;  H. Dutau, JY. Gaubert, Ch. Picard, M. Reynaud-Gaubert, D. Boulate, A. Basire, J Bermudez, A. Charvet, B. Coiffard, F. Daviet, JL. Delamarre, JM. Forel, A. Fourdrain, 

C. Gautier, S. Giusiano, C. Guervilly, P. Habert, S. Hraiech, A. Labarrière, P. Mora, P. Pedini ; Nantes : P. Lacoste, C. Perigaud, J.C. Roussel, T. Senage, A Mugniot; I. Danner, A 

Tissot, C Bry, M. Penhouet, E. Eschapasse, D. Horeau-Langlard, FX Blanc; T. Lepoivre, M. Vourch, S. Brouard, R. Danger, M. Bernard, E. Godard, R. Valéro, K. Maugendre, E. 

Durand, N. Yeremenko, A. Foureau ; Le Plessis Robinson, Hôpital Marie Lannelongue, Paris: J. Le Pavec, G. Dauriat, P. Pradere, S. Feuillet, S. Dolidon, D. Fabre, E. Fadel, O. 

Mercier, S. Mussot; D Mitilian, A. Girault, L. Lamrani; Paris, Hôpital Bichat, Paris: Y. Castier, P. Mordant, P. Cerceau, A. Roussel ; E. Atchade-Thierry, S. Jean-Baptiste, S. 

Boudinet, A. Gouel, P. Montravers, A. Tran-Dinh, S. Tanaka, N. Zappella, A. Snauwert, P. Tashk, B. Lortat-Jacob ; T. Goletto, D. Mouren, M. Salpin, H. Mal, A. Marceau, J. 

Messika, G. Weisenburger, V. Bunel, L. Genet, S. Trigueiros; A. Bencherif, Y. Costa de Beauregard ; Strasbourg: P. Falcoz, A. Olland; C.A. Tacquard, G. Ajob, O. Collange, O. 

Helms, A. Roche; B. Renaud-Picard, R. Kessler, T. Degot, S. Hirschi, A. Schuller, A. Dory, M. Rahli, F. Toti, L. Kessler; J. Stauder; Suresnes: A. Chapelier, E.sage, C. Pricopi, M. 

Glorion, J.De Wolf ; M. Le Guen, V. Dumans-Nizard, N. Liu, S. Jacqmin, J. Fessler, M. Davignon, A.Paternot, C. Cerf, AG. Si Larbi, J. Devaquet, G.Tachon, B. Zuber, M. Neuville, 

E.Cuquemelle, F.Parquin ;  S. De Miranda, F. Gonin, T.Ngo, D. Usturoi, D. Grenet, A.M. Hamid, C. Picard, A. Roux, O. Brugiére, L.Beaumont-Azuar, S. Colin de Verdière, B. 

D’Urso, L. Temagoult, C.Bedoui A. Magnan, Q.Marquant, I.Schwartz, H.Salvator ;  S. Laroche, M. Delahousse, A.Hertig, A.Jalal Eddine, S. Hillaire, F.Mellot, A.Guth, AL. Brun, 

G.Gravel, E. Longchampt, J.Cohen, M. Vasse, E. Farfour, E.Cardot, E.Joly, Tiffany Pascreau ; Toulouse: I. Recoche, A. Le Borgne, M. Murris-Espin, P. Rabinel, L. Brouchet, L. 

Crognier, Olivier Mathe, F. Legenne, M. Barthes, B. Vilquin, A.-L. Costes.
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 COLT French cohort since 09-2009, 11 centres + Bruxelles

 Swiss Transplant  Cohort Study, STCS since 2008 in Lausanne- Genève, Zurich

 May-2014, 991 + 282: 1273 transplanted

422 reached year-3, or displayed CLAD before year-3, or died before year-3   

 Donors: day 0

 clinics

 HLA

 lung tissue

 Recipients: before Tx, day-0 Tx, M6-M12 post LTx

 Clinics - e.CRF

 Pollution by geolocalization

 Blood: HLA, transcriptomics x 2, proteomics x 2, miRNA x 1, 

lymphocytes subpopulations, exome sequencing

 BAL: microbiote  macrophages polarization, proteomics x 2

 Objective: to predict CLAD @ year-3, as soon as year-1

Méthodes et Objectifs
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CLAD

BOS RAS

Classification 

Chronic Lung Allograft Dysfunction

Confounding factors

10 adjudication meetings with 7 experts 
11



1. Clinicome 1st year

2. Pollution by geolocalization

3. Recipient exome genome sequencing

4. BAL / Plasma proteome

5. Immuno-monitoring, PBMC, HLA, DSA

6. Transcriptome and miRNA

7. Lung microbiote and macrophage polarization

Empreintes pour prédire un CLAD
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Clinicome, Ac anti-HLA comme prédicteurs à 3 ans
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Koutsokera A, Royer PJ, Antonietti JP, Fritz A, Benden C, Aubert JD, Tissot A, Botturi K, Roux A, Reynaud-Gaubert ML, et al. Development of a 

Multivariate Prediction Model for Early-Onset Bronchiolitis Obliterans Syndrome and Restrictive Allograft Syndrome in Lung Transplantation. Front 

Med (2017) 4:109. doi: 10.3389/fmed.2017.00109

BOS RAS

Variable OR (95% CI) p-value OR (95% CI) p-

value

Underlying diag. CF baseline baseline

COPD 1.61 (0.56, 4.61) 0.38 3.86 (1.04, 14.29) 0.04

ILD/IPF 2.44 (0.74, 8.04) 0.14 5.47 (1.48, 20.17) 0.01

Other 2.589 (0.85, 7.91) 0.09 0.23 (0.02, 2.40) 0.22

Immunosuppression Cyclosporin

baseline baseline

Tacrolimus 3.18 (0.70, 14.36) 0.13 0.67 (0.08, 5.59) 0.71

Induction treatment Basiliximab baseline baseline

None 0.54 (0.12, 2.51) 0.43 4.53 (0.89, 23.08) 0.07

rATG 3.10 (0.68, 14.12) 0.14 2.39 (0.31, 18.67) 0.41

Y1 DSAs II Yes

3.83 (1.46, 10.04) 0.006 6.97 (1.84, 26.38) 0.004



Stable

Bronchiolitis Obliterans Syndrome - BOS

RAS
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Koutsokera A, Royer PJ, Antonietti JP, Fritz A, Benden C, Aubert JD, Tissot A, Botturi K, Roux A, Reynaud-Gaubert ML, et al. Development of a 

Multivariate Prediction Model for Early-Onset Bronchiolitis Obliterans Syndrome and Restrictive Allograft Syndrome in Lung Transplantation. Front 

Med (2017) 4:109. doi: 10.3389/fmed.2017.00109

Clinicome, Ac anti-HLA comme prédicteurs à 3 ans



Chronic Effects of Air Pollution
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Chronic Effects of Air Pollution
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• BOS, double mono -, > 2 RA +, infection CMV +, SES –

• Décès, > 2 RA +

• PM10, pas de corrélation



Chronic Effects of Air Pollution
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18ajusté sur âge, sexe D/R, diagnostic, rural/urbain, chômage, quartier, éducation, SES
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Chronic Effects of Air Pollution

Ruttens et al. ERJ 2017; 49: 1-9
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Chronic Effects of Air Pollution

Ruttens et al. ERJ 2017; 49: 1-9
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Chronic Effects of Air Pollution

Ruttens et al. ERJ 2017; 49: 1-9
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Chronic Effects of Air Pollutionall-cause mortality 

road length – 200 buffer zone

CLAD road length 

– 200 buffer zone

CLAD PM10all-cause mortality PM10

< 736, 763-1075, 1075-1323, 1323-1667, >1667 < 736, 763-1075, 1075-1323, 1323-1667, >1667



Chronic Effects of Air Pollution

Benmerad et al. ERJ 2017; 49: 1-12 23



Chronic Effects of Air Pollution

24Benmerad et al. ERJ 2017; 49: 1-12



Chronic Effects of Air Pollution

25Benmerad et al. ERJ 2017; 49: 1-12

Model 0

Model 2

Model 1
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Chronic Effects of Air Pollution

Benmerad et al. ERJ 2017; 49: 1-12
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Chronic Effects of Air Pollution

Rice et al. AJRCCM 2015;191:656-64
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Chronic Effects of Air Pollution

Rice et al. AJRCCM 2015;191:656-64
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Chronic Effects of Air Pollution

Rice et al. AJRCCM 2015;191:656-64
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Chronic Effects of Air Pollution

Rice et al. AJRCCM 2015;191:656-64



32

Chronic Effects of Air 

Pollution Reduction

Downs et al. NEJM 2007;357:2338-47
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Chronic Effects of Air Pollution Reduction

Downs et al. NEJM 2007;357:2338-47
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Chronic Effects of Air Pollution Reduction

Downs et al. NEJM 2007;357:2338-47
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Chronic Effects of Air Pollution Reduction

Downs et al. NEJM 2007;357:2338-47


