LE SYNDROME D’EMPHYSEME ET
FIBROSE PULMONAIRES COMBINES
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OBSERVATION

 Décembre 1987 :
- patient de 59 ans, fumeur (66 paquets x années)
- dyspnee depuis 2 ans

- rales crépitants a 1'auscultation















OBSERVATION (suite)

» Exploration fonctionnelle :
VEMS/CVF :62 %  CVF : 81 % th CPT : 80 % th
KCO : 28 % th Pa0?2 : 6,8 kPa

¢ 12.02.1988 : « cet homme préesente un syndrome curieux
associant des signes de fibrose et d’emphyseme »

* Biopsie pulmonaire (29.02.1988) :

pneumopathie interstitielle commune et emphyseme
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g alveohitis (histologically proven in lour) with severe breathless-

patients are described with cryptogenic fibrosin

nNcss and [ow gas transier (median DECO 324%. range 9-2 10 35°3%. Yo predicted) im wiiom Iung VOIUumcs were
preserved [median VC 98-7. range 67-5 131:1%: median TLC 92-5. range 88:1 to 121-2. (% predicted)], and in

whom there was no evidence of airflow obstruction [median FEV /FVC 84-6. range 68—116 (% predicted)]. All




EMPHYSEME DANS LA FIBROSE
PULMONAIRE IDIOPATHIQUE

Schwartz et al (1991)
Wells et al (1997)
Doherty et al (1997)

CAS CLINIQUE

Hiwatani et al, 1993
Aquino et al, 1994
Tonell1 et al, 1997



SYNDROME DE FIBROSE DES BASES —
EMPHYSEME DES SOMMETS PULMONAIRES
ASSOCIES

C. Youakim, V. Cottin, R. Frognier, J.Y. Bayle,
J.F. Cordier
(15 cas — 6° CPLF, janvier 2002)

Rev Mal Respir 2002 ; 19 (hors série) : 1S9
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CLINICAL FORUM

Combined pulmonary fibrosis and

emphysema: a distinct underrecognised

V. Cottin*, H. Nunes®, P-Y. Brillet’, P. Delaval’, G. Devouassoux’, |. Tillie-Leblond’,
D. Israel-Biet**, I. Court-Fortune®#, D. Valeyre”, J-F. Cordier* and the Groupe
' Pulmonaires

(GERM“O”P)



CARACTERISTIQUES DES PATIENTS

60 hommes, 1 femme

* Age moyen : 60 ans (36-84)

* Fumeurs (19) ou ex-fumeurs (42)

* Tabagisme moyen : 46 paquets X annees
(57 pour les fumeurs)



DONNEES CLINIQUES

Dyspnée : 100 %
NYHA grade I : 16 %; grade I : 38 % ;

grade III : 38 % ; grade IV : 8 %

Toux (48 %) ; expectoration (36 %)
Hippocratisme digital : 43 %
Crepitants (87 %) ; sibilances (13 %)



LIRSl Pulmonary function tests in patients with
combined pulmonary fibrosis and emphysema

Patients tested n

FVC % pred

FEV1 % pred

Post-bronchodilator

improvement in FEV1 L

FEV1/FVC %

FEF25-75% % pred

TLC % pred

RV % pred

TL,co % pred

Kco % pred

Pa,0, at rest (supine posilion)
kPa

Pa,c0, at rest (supine position)
kPa

Alveolar-arterial Pa,0, difference
(room air) kPa

Pa,0, at exercise—Pa,0, at rest
(supine position) kPa

6-min walking distance m

Decrease in SP,0, during 6-min
walking test %




1y:\:{ Rk Computed tomography (CT) findings

CT finding

Fibrotic changes
Honeycombing
Reticular opacities

Traction bronchiectasis

Emphysema
Centrilobular emphysema
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TROIS PROFILS TOMODENSITOMETRIQUES
(Brillet PY et al, 2009)

PREMIER PROFIL
 Emphyseme généralisé
« Zone de transition emphyseme-fibrose

SECOND PROFIL

 Emphyseme sous-pleural (paraseptal) prédominant

» Augmentation de taille des bulles de haut en bas (confluence) ;
bulles a parois épaisses des bases et fibrose alentour

TROISIEME PROFIL
 Emphyseme des sommets
* Fibrose des bases
 Atteintes seéparées



TYPE HISTOPATHOLOGIQUE
DE FIBROSE

8 cas avec analyse histopathologique

* Pneumopathie interstitielle commune, 35 ;
pneumopathie interstitielle desquamative, 1 ;
pneumopathie organisce, 1 ; inclassable, 1




HYPERTENSION ARTERIELLE
PULMONAIRE (HTAP)

* PAP systolique > 45 mm Hg
- 477 % lors du diagnostic
- 55 % au cours de I'évolution

 Cathéeterisme (6 patients)
PAP moyenne 40 mm Hg



PRONOSTIC

e Survie a 5 ans : 54,6 %

 Médiane de survie : 6,1 ans
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DIMINUTION DE SURVIE ASSOCIEE A L’HTAP
(Mejia M et al, 2009)

 Emphyseme chez 31/110 patients (28) avec fibrose
pulmonaire et emphyseme

« Patients avec emphyseme et fibrose :
— désaturation plus ¢levée au repos et a 1’effort
— score de fibrose plus ¢leve
— PAPs plus ¢élevée
— mediane de survie plus basse (25 vs 34 mois ; p=0,01)

e Deux plus importantes variables de mortalité
— CVF <50 % pred
— PAPs > 75 mmHg



REDUCTION ISOLEE DU TRANSFERT DU CO
(Aduen et al, 2007)

Exploration fonctionnelle de 38 095 patients de la Mayo
Clinic
Cas avec TLCO <70 % Th avec volumes pulmonaires

normaux : 179, dont 27 avec TDM et échographie
cardiaque

13 avec emphyseme (TDM), dont 11 avec un processus
restrictif associé

Emphyseme et fibrose combinés chez 6 patients (22 %)

Cas avec emphyseme : tabagisme plus ¢éleve, TLCO plus
abaiss¢, HTAP plus fréquente (PAPs : 62 + 31 vs 37 £9)



ETIOLOGIES OF SEVERE CO DIFFUSION
COEFFICIENT REDUCTION
(Kiakouama L et al, 2010, submitted)

* All consecutive pulmonary function tests at Louis
Pradel Hospital between January 1,2003 and

December 31, 2008, with at least 1 KCO
measurement < 40 % of pred

* 5,576 successive patients of whom 201 (3.6 %) had
KCO <40 of pred.




Final diagnosis in 195 patients with severe carbon monoxide diffusion coefficient impairment

Diagnosis No. of Including
patients (%) no. with
precapillary
PH (%)

Chronic obstructive pulmonary disease with emphysema 90 (46%) 26 (29%)
Interstitial lung disease 55 (28%) 29 (53%)

Combined pulmonary fibrosis and emphysema 31 (16%) 15 (48%)

Precapillary pulmonary hypertension 15 (8%) 15 (100%)

Other 4 (2%) 1 (25%)

TOTAL 195 86 (44%)




Final diagnosis in 195 patients with severe carbon monoxide diffusion coefficient impairment

Diagnosis No. of Including
patients (%) no. with
precapillary
PH (%)

Chronic obstructive pulmonary disease with emphysema 90 (46%) 26 (29%)
Alpha-1-antitrypsin deficiency 12 (6%) 2 (17%)
Interstitial lung disease 55 (28%) 29 (53%)
Combined pulmonary fibrosis and emphysema 31 (16%) 15 (48%)
Precapillary pulmonary hypertension 15 (8%) 15 (100%)

Other 4 (2%) 1 (25%)

TOTAL 195 86 (44%)




Final diagnosis in 195 patients with severe carbon monoxide diffusion coefficient impairment

Diagnosis No. of Including
patients (%) no. with
precapillary
PH (%)

Chronic obstructive pulmonary disease with emphysema 90 (46%) 26 (29%)

Interstitial lung disease 55 (28%)
Idiopathic pulmonary fibrosis 10 (5%) 5(50%)
Other idiopathic interstitial pneumonia 8 (4%) 7 (87%)
Lymphangioleiomyomatosis 9 (5%) 3(33%)
Hypersensitivity pneumonitis 7 (4%) 3 (43%)
Pulmonary Langerhans cell histiocytosis 3(50%)
Associated with connective tissue disease’ 4 (67%)
Sarcoidosis 3 (2% 3 (100%)
Other interstitial lung disease’ 1(17%)

Combined pulmonary fibrosis and emphysema 31 (16%) 15 (48%)

Precapillary pulmonary hypertension 15 (8%) 15 (100%)

Other 4 (2%) 1(25%)

TOTAL 195 86 (44%)

1 . . . , .
Systemic sclerosis. 5 patients: systemic lupus erythematosus. 1 patient

“Autoimmune alveolar proteinosis, 2 patients; diffuse lung involvement with Waldenstrom
disease. 1 patient; granulomatosis with systemic vasculitis, 1 patient; idiopathic bronchiolitis, 1
patient; interstitial lung disease associated with small vessel vasculitis, 1 patient




Final diagnosis in 195 patients with severe carbon monoxide diffusion coefficient impairment

Diagnosis No. of Including
patients (%) no. with
precapillary

PH (%)

Chronic obstructive pulmonary disease with emphysema 90 (46%) 26 (29%)
Interstitial lung disease 55 (28%) 29 (53%)
Combined pulmonary fibrosis and emphysema 31 (16%) 15 (48%)
Precapillary pulmonary hypertension 15 (8%) 15 (100%)
Pulmonary arterial hypertension* 12 (6%) 12 (100%)
Chronic thromboembolic pulmonary disease 3 (2%) 3 (100%)

Other 4 (2%) 1 (25%)

TOTAL 195 86 (44%)

"Idiopathic, 10 patients; associated with systemic sclerosis, 1 patient; associated with congenital
heart disease, 1 patient




Final diagnosis in 195 patients with severe carbon monoxide diffusion coefficient impairment

Diagnosis No. of Including
patients (%) no. with
precapillary

PH (%)

Chronic obstructive pulmonary disease with emphysema 90 (46%) 26 (29%)
Interstitial lung disease 55 (28%) 29 (53%)
Combined pulmonary fibrosis and emphysema 31 (16%) 15 (48%)
Precapillary pulmonary hypertension 15 (8%) 15 (100%)

Other’ 4 (2%) 1 (25%)

TOTAL 195 86 (44%)

Cystic lung disease of undetermined cause, 1 patient; tuberculosis sequelae, | patient; graft
versus host disease, | patient; post-capillary pulmonary hypertension, 1 patient.
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Pulmonary hypertension in patients with

combined pulmonary fibrosis and
emphysema syndrome

V. Cottin*/, J. Le Pavec™/, G. Prévot’, H. Mal’, M. Humbert”, G. Simonneau”,
J-F. Cordier* and GERM‘“O”P’
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Variables

Current/ex/never-smokers n
Smoking history pack-yrs
NYHA class |

NYHA class |l

EMWD m
EMWT Sp.0; at end of test

FVC % pred

FEV1 % pred

RV % pred
DL.cO % pred

Pao; at rest kPa
Pa,0; at rest mmHg
Pac0O; at rest kPa

Paco, at rest mmHg




Haemodynamic data at the time of diagnosis of
pulmonary hypertension in patients with
combined pulmonary fibrosis and emphysema
syndrome

Variables

fc beats-min™ 78+ 15 (50-112)
Pra mmHg 7+4 (0-18)

Diastolic Ppa mmHg 26 +6 (15-40)
Systolic Ppa mmHg 64 +14 (39-90)

r

17132878

CO L-min™’

PVRi dyn's-cm™-m™ 047 + 401 (360-1912)
SV,0z % 6549 (47-86)

Data are presented as mean +5sD (range). fC: cardiac frequency; Pra: right atria
pressure; Ppa: pulmonary arterial pressure; Ppaw: pulmonary arterial wedge
pressure; CO: cardiac output; Cl: cardiac index; PVR: pulmonary vascular
resistance; PVRI: pulmonary vascular resistance index; Sv.0.: venous oxygen

saturation.
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CPFE ET CANCER
(Kitugachi Y et al, 2009)

» Scérie de 47 patients, comparee a une scrie de 82 patients
avec BPCO-emphyseme dominant

« Tabagisme a 58,7 et 59,4 paquets x années respectivement

e Cancer bronchique :

CPFE BPCO
Total 22 (46,8%) 6(73%)  p<0.01
Epidermoide 12 (54,5 %) 3 (50,0 %)
Adénocarcinome 7 (31,8 %) 3 (50 %)

Autres R) R)



CAS CLINIQUE

 Patiente de 28 ans
e Tabagisme : 5 a 6 cigarettes/jour pendant 10 ans (< 5 PA)

Cannabis, 1 a 2 joints hebdomadaires, pendant environ 5-
6 ans

* Sclérodermie limitée découverte a 1’age de 15 ans

e Syndrome de Raynaud, ulcérations pulpaires des doigts,
reflux gastro-oesophagien génant

* Dyspnée legere
» Rales crépitants fins des 2 bases pulmonaires :



EXPLORATION FONCTIONNELLE RESPIRATOIRE

CVF : 3,65 L (99 % Th)
VEMS/CV : 65 % (78 % Th)

VEMS : 2,39 L — 2,88 L (+ 20 %)

CPT: 108 % Th

VR/CPT : 116 % Th

DLCO : 47 % Th ; KCO : 46 % Th (84 % Th en 1998)



GAZOMETRIE
Pa02 repos : 13,8 kPa
PaO2 effort (50 w, 10 mn) : 10,2 kPa

ECHO CEUR
PAPs : 30 mmHg

LBA
Macrophages 86 % ; lymphocytes 10 % ; neutrophiles 4 %

AUTO-ANTICORPS
Anticorps antinucléaires : 1/5120

Anticorps anti-U1RNP : positifs

































COMBINED PULMONARY FIBROSIS
AND EMPHYSEMA SYNDROME IN
CONNECTIVE TISSUE DISEASE

(Cottin V et al, 2011, In press)




Classification of connective tissue disease

Connective tissue disease Patients (%)

Rheumatoid arthritis 18 (53%)

Systemic sclerosis 10 (29%))
Diffuse cutaneous 3 (9%)
Limited cutaneous 7 (20%)

Mixed connective tissue disease 2 (6%)

Overlapping connective tissue disease 2 (6%)

Sjogren’s syndrome 1 (3%)

Polymyositis 1 (3%)




Table 2. Characteristics of and pulmonary function test results for patients with CPFE in the context of CTD, patients with idiopathic CPFE, and
patients with ILD and CTD without emphysema*

CPFE and CTD CPFE without CTD
(this series) (from ref. 1) ILD and CTD

No. of men/no. of women 23/11 60/1T

..\:_:.L._}L.‘]].\ 57+ 11 {_‘1‘{_“—:;.' 5+ 10 (36—

Smoking status, no. of patients 10/20/4 19/42/0

Current/former/never
L—\'u:u'x of smoking

3(7-100) 46 = 27

\ , 7 predicted 24 (40-146) 90 + 18
BN 1'1|L'L1i;'IL'L| 7 20(39-118)
EV 15
17
]

5—120)
235)
3—123)
94 )
14—132)
35—188)

P:
F l
F 3
3 [\t % (19-98) 13 (30
35 ~11.1| lung capacity, % predicted 17
Residual volume, % predicted 87 = 32 (33-189) + 37
DLco, % predicted 5 = 16 (22-92)

Kco, % predicted ) = 13 (37-94)

Pao- at rest, kPa O =+13 (T." 12.7) 8.4+ 1.9 (4.6— J 3.3)

21
A
3
.

(53-125)

(
[
(s
&
(-

Paco, at rest, kPa 5.1 = 0.6 (3.9-6.0) 49+ 0.7 (3.0-7.3)

6-minute walk distance, meters 373 138 (0-528) 336 139 (50—548) 408 = 125 (190—654)

Spo, after 6-minute walk test, % 88 = 7 (73-97) 85 £ 6(74—96) 87+ 7(71-97)

Decrease in Spo. during | = 6(—19-6) 0+ 6(=20-0) } = 7 (—28-0)
6-minute walk test, %

Composite physiologic index 11 = 14 (14-65) 16 12 (17—66) 43 + 16 (7—72)

Except where indicated otherwise, values are the mean = SD (range). Patients in the group with interstitial lung disease (ILD) and connective
tissue disease (CTD) were matched with the patients in the present series for a diagnosis of CTD. FVC = forced vital capacity; FEV, = forced
expiratory \nlm‘n'- in 1 second; DLco = diffusing capacity for carbon monoxide; Kco = single-breath transfer coefficient of the lung for carbon
munumh, Spo, putp}m] il oxygen saturation.

" P < 0.001 versus combined pulmonary fibrosis and emphysema (CPFE) and connective tissue discase (CTD).
P t!.H! versus CPFE and CTD
§ P < 0.05 versus CPFE and CTD.
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# at risk 32 17 13




THE SYNDROME OF COMBINED PULMONARY
FIBROSIS AND EMPHYSEMA
(Cottin V et Cordier JF, 2009)

Association de symptomes et manifestations cliniques, dont la probabilité
de chacun d’étre présent est augmentée par la présence des autres

Tabagisme

Dypsnée souvent severe

Spirometrie subnormale

Réduction sévere du transfert du CO
Hypoxeémie d’exercice

Imagerie caractéristique (emphyseme centrolobulaire et/ou
paraseptal, et opacites interstitielles évocatrices de fibrose)

Frequence ¢levée d’hypertension pulmonaire
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