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Reconnaitreune hemoptysie !

V En faveur
V Rouge vif
V Aéré
V Pendant une expectoration

crachoir

V En cas de doute
V Examen cavité buccale
V Recherche efforts de vomissements, méléna
V Examen ORL




ldentifier une urgence

E Détresse respiratoire O Quantité
AFR O Terrain (IRC)
A Sa02 O Troubles de
E Evolution imprévisible ! f OKSY2addl :

/

SmL 125 mL 500 mL



Initier le traitement symptomatique

| 2NNBOUAZ2Y RQdzy
Déchocage trouble de
(scope et VVP) f QOKSY2aidl a .
6
Prévenirun
senior
Traitement

Oxygénotherapie Surveillance spécifique
(crachoi)




Savolirdemander un bilan initial
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T D M Hémostase
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OF RETOUR AU CINEMA !
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486 patients en rétrospectif
Early< 48h

Delayed> 48h
MondoniM et al, BM@PulmMed 2019

Intérét de la fibroscopie précoce ?

161
patients

118 (74%)| 125 (78%)| 89 (55%) | 7 (4%)

Verre dépolimultilobe 93 (78,8%)

Txde

concorance 100% 8/9 (89%) 42% | 47% | 41%

Corrélation FIBRO / Scanner sur la localisation du saignement
- Verre dépoli (lobe le plus atteint) = 0,751

- Lésion specifique = 0,448

p =0,001

SeonHJ et al, BM@ulimMed 2016



@M= Intérét de la fibroscopie precoce ?

OF RETOUR AU CINEMA !

Fig. 1 A 52-year-old woman with hemoptysis and multifocal bronchiectases. a-¢ Continuous chest computed tomography scans with a lung window
setting show multifocal ground glass attenuations (GGAs, black arrows in a-¢) in the lingular segment of the left upper lobe (LUL), the right middle lobe
(RML), and the left lower lobe (LLL) with combined mild bronchiectasis in the RML (white arrow in b) and LLL (white arrow in ¢). The most prominent GGA
site is the left lower lobe. d Selective left bronchial arteriogram shows tortuous and dilated left bronchial arteries with abnormal parenchymal staining of
Lcor\trasr media in the LLL

Fig. 3 A 53-year-old man with hemoptysis and old inflammatory lesions. a—¢c Continuous high-resolution computed tomography scans showing old
inflammatory lesions with traction bronchiectases and cicatricial volume loss in both the upper lobes and combined peribronchial consolidations (star
in b) in the apicoposterior segment of the left upper lobe (LUL). Multifocal ground glass attenuations (GGAs, arrows in a—c) are seen in the LUL and
right middle lobe (RML). The most prominent GGA site is the lingular segment of the LUL (arrows in ) SeonHJ et al, BM@ulmMed 2016




&R Intérét de la fibroscopie précoce ?

DE RETOUR AU CINEMA!

ltnr

20 1 Al 66,2

43,8
Total cohort Mild Moderate/Sev

m Delayed

Fig. 2 Assessment of hemoptysis etiology and timing of emdcswpin examination

486 patients en rétrospectif
Early< 48h

Delayed> 48h
MondoniM et al, BM@PulmMed 2019

Méta-analyse 14 études /2960 patients
Détection des cancers du poumon chez les hémoptysies

h Qa I KAZ ¢tal, Respiration 2022

S Sensiie | spécifote

Fibroscopie 0,84 1,00
(IC 95% 0,78,88) (IC 95% 0,99,00)
Scanner 0,99 0,99

(IC 95% 0,97,00)  (IC 95% 0,99,00)

257 cancers parmi les 2960 patients
254 avaient un scanner initial :
E 4 TDM négatifs (1,6%)
E 1 fibro diagnostic (0,4%)



&R Intérét de la fibroscopie précoce ?

OE RETOUR AU CINEMA !

aSaal3sa adz2NJ f QSyR2a 02 L.

E Pas de supériorité / TDM thoracique
E localisation du saignement
E étiologie du saignement

E Pas de bénéfice au diagnostic étiologique



Place du TDM dans les hemoptysies

Localisation Mécanisme
Peu de Cause Pronostic

Accessible contre-
indications




Interet du scanner a la phase aigue de
{f QKSY2LJieaAsS

Boxed text 1: Major causes of hemoptysis.
Bronchiectasis, tumors, tuberculosis (acute and

late complications) and cryptogenic causes account CTd i . Id
_ - for over 80% of the causes of hemoptysis. 1Iadnosi e
Multidetector CT-Angiography (MDCTA) A — Tumors g Sy

T Malignant: lung cancer metastases

[ | | ] Benign: carcinoid tumor
Identification Bleedi B — Bronchiectasis
of the Fee. me BA network Etiology C — Infections
bleeding site vessels Tuberculosis, atypical Mycobacter infection
I I Chronic pulmonary aspergillosis , ,
| ] a— Invasive aspergillosis
MUCIA - MIP (5 to 10mm) in the three planes Necrotizing pneumonias M eth Resu Itats
No Yes signs of PA - VRT (10 to 30mm) frontal and Lung abscesses
involvement | | metelpianes D — Vascular Seonet al, 2016 R- 77,6%
[ ] Pulmonary arterial aneurysms
Bronchoscopy Yes No a—_— Pulmonary sequestration 161
Arteriovenous malformation
Traumatic pulmonary artery pseudoaneurysm (Swan
e . pulmonary artery p | Chalumeau et aR013 P-87 86%
Embolization Ganz)
. P‘_A ) of systemic E — Vasculitis .
Embolization arteries NBSA Granulomatosis with polyangiitis (formerly Wegener's Kh al || et al’ 2010 R - 899%

disease)
Behcet'’s disease and Hughes-Stovin syndrome 200
Takayashu’s disease

Figure 1. Interpretation algorithm and expected results of mul- F — Trauma

tidetector CT-angiography. MDCTA: multidetector CT-angiography; Post-traumatic hematoma

MIP: maximum intensity projection; VRT: volume rendering  Post-traumatic fistula

Pulmonary erosion from a rib fragment
G — Cardiovascular abnormalities
Eisenmenger’s syndrome

Mitral stenosis

Aortobronchial fistula

H — Bronchial circulation abnormality

Khalil a et al, Diagnostic antterventionnalimaging2015 ' pieutafoy’s syndrome

Bronchial artery hemangioma

technique; PA: pulmonary artery; BA: bronchial artery; NBSA: non-
bronchial systemic artery.



Place du TDM dans les hémoptysies
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Place du TDM dans les hémoptysies
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Interet du scanner a la phase aigue de
t QKSY2LJieaAS Y

Lobar involvement

35,
30.
25.

Number of patients 20,
15.

104
s¢”
ok

|l te2
 |m3te6

Mild

Khalil a et al, Diagnostic amtterventionnalimaging2015

Moderate

Haemoptysis severity

Massive

LJN.



Interet du scanner a la phase aigue de
{f QKSY2LJieaAsS
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Hypervascularisatiohronchique

Distal bronchial arterial capillary netwark

Distal bronchial venous capillary netwark

Pre-capillary
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Interét du scanner a la phase aigue de
{f QKSY2LJieaAsS

Série 272 patients avec hémoptysie sévere
E 189 embolisations
E 13 patients (4,8%)

E 3 signes TDM
E Anévrisme AP
E Pseudoanévrisme
E.NyOKS !'t RIya f.
Khalil a et alChest2008

05% des cas

5% des cas




Severe Hemoptysis Associated with Bacterial Pulmonary

Infection: Clinical Features, Significance of Parenchymal
Necrosis, and Outcome

Treatment and outcome All patients Absence of necrosis® Presence of necrosis® p value
Subjects, n 65 31 34
Mechanical ventilation, n (%) 14 (22) 4 10 0.11
Vasopressors, n (%) 13 (20) 4 9 0.17
ICU length of stay 5.0 [3.0-8.5] 4.0 [2.0-6.0] 6.5 [3.0-12.2] 0.09
ICU mortality 6 (9) I 5 0.11
Endovascular treatment, n 35 9 26
Bronchial artery embolization, n (%) 26 (74) 9 (100) 15 (58) 0.03
Pulmonary artery occlusion, n (%) 14 (40) 0 (0) 14 (54) 0.004
Multiple procedures®, n (%) 11 (31) 0 (0) 11 (42) 0.02
Endovascular treatment failure, n (%) 7 (20) 0 (0) 7(27) 0.08
Emergent surgery to control bleeding, n (%) 6 (17) 0 (0) 6 (23) 0.11

Carteauet al.Lung 2017
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Epidémiologie :

2012 2011 2010 2009 2008
Patients n 9702549 9571372 9440401 9416344 9154 441
Prevalence 17485 (0.2) 16526 (0.2) 15960 (0.2) 16360 (0.2) 15241 (0.2)
Age years 53+18 53+18 52+18 52+18 5218
Male % 68.9 68.8 69.9 69.1 69.5
Incidence 16713 (0.2) 15818 (0.2) 15196 (0.2) 15666 (0.2) 14559 (0.2)
Age years 63+18 62+18 62+18 62+18 52417
Male % 68.9 68.7 69.9 69.0 69.5

AS5dINBS Y2eSyyS RORREUSAGIf Aal A2y vy

A 9% [710%] des patients hospitalisés sont admis en
réanimation

Etude multicentrique rétrospective
Janvier 2008 Decembre 2012
Hoépitaux publics et privés en France

A Mortalitét H, 1 anet3 ans: 9,2%, 21,6% et 27% Données PMSI (code R042)

AbdumalalkC.EurRespirdJ2015 46:503511



Epidémiologie :
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FIGURE 1 Seasonal variations in the incidence of haemoptysis. Incidence of haemoptysis according to the month of
discharge between 2008 and 2012.

AbdumalakC.EurRespirJ2015 46:503511



Epidéemiologie :

AbdumalakC.EurRespid 2015

FartoukhM et al, Respiratio2012




Epidemiologie

Associated diagnosis# 2012 2011 2010 2009 2008
Cryptogenic haemoptysis 48.9 49 .4 20.0 21.0 22.0
Respiratory infections 23.1 22.4 21.8 22.1 20.6
Bronchopulmonary cancer 17.8 18.0 17.8 16.7 16.9
Anticoagulant treatment 9.5 8.3 7.4 7.2 2.7
Bronchiectasis/cystic fibrosis 6.9 7.0 6.9 6.8 6.8
Pulmonary oedema/mitral stenosis 4.6 4.1 4.1 4.1 3.6
Anticoagulant accident 4.0 3.7 3.3 3.0 2.3
Pulmonary embolism 2.8 2.6 2.9 2.4 2.4
Lung tuberculosis 2.9 2.7 2.9 3.0 3.4
Aspergillosis 1.2 1.3 1.0 0.8 0.9
Thoracic trauma 0.7 0.8 0.7 0.6 0.5
Systemic disease 0.2 0.2 0.2 0.2 0.2
Vascular malformation 0.2 0.1 0.2 0.2 0.2
Bronchial benign tumour 0.1 0.2 0.2 0.2 0.2
Tracheal/bronchial foreign body 0.1 0.1 0.1 0.1 0.1
Pulmonary haemosiderosis 0.1 0.1 0.1 0.1 0.1
Bronchial endometriosis 0.01 0.01 0.01 0.02 0.01




Epidéemiologie :

FartoukhM et al, Respiratio2012



Référence

Période

Patients

Epidéemiologie :

Cancer

Infections

Tuberculose

Aspergillose Cryptogénique

AbdumalakC.EurRespird 2015




Epidémiologie formes séveres

Etiology

I B Bronchiectasis I B Tumor

M Tuberculosis M Cystic fibrosis

Pulmonary artery pseudoaneurysms m Aspergilloma

Karlaftiet al, Journof personalizedned 2023



PRONOSTIC DES HEMOPTYSIES

_ Score dd-artoukh
Pronostic FartoukhM. Respiratior2012

- Z 9 Score de-LASHCc
Imme d lat * Vannilnter Emergmed2017




PRONOSTIC DES HEMOPTYSIES

i Nombre 1.0 [ Observed mortality
Variable .
de points 08 —e— Predicted mortality /
Terrain Alcool 1 |
NS
Cancer 2 5 067 7Z
Cause , =
Aspergillone 2 £ 041
. Mécanisme artériel 1 =
Mécanisme : 0.2 - —
pulmonaire —
Retentissement v dzFr RN} yid&a NI F 1 0.0 +—o=—t=t—L L — L
. . . . , : T .. 0 1 2 3 4 5 6 7
respiratoire Ventilation mécanique initials 2 |
Score, poin
Score 0-1 2 >2

Faible risque Risque intermédiaire Risque élevé
(mortalité 1%) (mortalité 12%) (mortalité 25%)

(n =499, décédés = 5) (n =98 décédés= 12) (n =113, décédés = 28)




PRONOSTIC DES HEMOPTYSIES

Table 3 Relationship between baseline clinical variables and primary outcome: derivation of scores for each variable

Univariate analysis Multivariate analysis FLHASCc
n=197auxurgences : :
Odds ratio (95% CI) p Odds ratio (95% CI)
Systolic blood pressure <100 mmHg 6.4 (1.3-30.6) 0.036* 9.7 (1.8-53.3)
Pure blood vs “blood-streaking sputum™ 3.3 (1.3-8.2) 0.011* 2.8 (1.0-7.9)
Antithrombotic therapy 2.6 (1.1-6.2) 0.048*
Malignancy** 2.6 (1.0-6.6) 0.054* 2.5 (0.9-6.7)
>2 episodes in 24 h 2.5 (0.9-6.3) 0.090* 3.0 (1.1-8.3)
History of haemoptysis-related disease 2.1 (0.9-5.0) 0.101*
Age >60 years 1.9 (0.8-5.1) 0.182*
Cigarette smoking 1.9 (0.8-4.6) 0.186*
Oxygen saturation/Fi0, lower than 300 [7] 1.8 (0.7-5.1) 0.244
Female gender 1.5 (0.6-3.9) 0.489

Heart rate (beat per minute) lower than 100 0.4 (0.1-3.6) 0.501




PRONOSTIC DES HEMOPTYSIES
Les DDB sontlles de moins pronostic ?

TABLE 1 Haemoptysis aetiologies related to symptom severity and diagnostic tests prescribed for the assessment of aetiology

and their diagnostic yield

Disease N=606

Total

Mild

Moderate

Severe

Pulmonary malignancy
Lung cancer
Pulmonary metastasis

Pneumonia/lung abscess

m) Bronchiectasis

116 (19.1; 95%
Cl 16.2-22.5)
106

10

113 (18.6; 95%
Cl 15.7-21.9)
90 (14.9; 95% ClI
12.2-17.9)

67/116 (57.8; 95%
Cl 48.7-66.4)
63/106 (59.4; 95%
Cl 49.9-68.3)
4/10 (40.0; 95% CI

16.8-68.7)
94/113 (83.2; 95%

Cl 75.2-89.0)
58/90 (64.4; 95%

Cl 54.2-73.6)

441116 (37.9; 95%
Cl 29.6-47.0)
39/106 (36.8; 95%
Cl 28.2-46.3)
5/10 (50.0; 95% ClI

23.7-76.3]
19/113 [16.8;

5/116 (4.3; 95%
Cl 1.9-9.7]
4/106 (3.8; 95%
Cl 1.5-9.3]
1/10 (10.0; 95%
Cl 1.8-40.4)
0/113 (0.0; 95%

.0-24.8)
30/90 (33.3; 95%
Cl 24.5-43.6)

Cl 0.0-3.
2/90 (2.2; 95% CI
0.6-7.7)




PRONOSTIC DES HEMOPTYSIES
es DDB sontlles de moins pronostic ?

ITihle 1 Demographic and clinical variables predictive of mortality in patients with haemoptysis
K

e ——— e —
DR (955 CI) p-ﬂhIE OR (95% CI) p—\lﬂLlE

Age (dasses)

A0 yEErs P asf

A0-54 years 03 [-50) aBSs

55— 70 years 33 [04-264) a5

= 70 yEas o5 (1.3-705) anz SO0E-32T) Q.10
Se malka 23 [13-4.1} Q005 1.3 [02-T4) 076
Haemoptysts severty

Mld Fiek 3ef

Moderats 19012-30} am

Savena D5 (0145} as1
Srmaking history

= 10 patyears 35 (1L.B-&7) < 000N 0.5 0L1-3.5) 245

= 3] ek years 19(1.1-34} anz2
MNumber of recunrences 02 [0.1-07) anae v (12-2.3) 0.46
sevarity of raqurrences

hld Feef 3ef

Moderats 35 (1.2-108) anz2

Savena TRE(A-T35) anz2
Antiplatelet tharapy 13 [D.E-2.1} a37
Anticoagulant theragoy 15 [0.E-23} azs
Antiplatelet -+ anticoagulant tharapy 13 [D.E-2.1} 0z4
Preumoniz/iung abscess 0.7 (0.3-13} az0
Malignancy (primary and metastatic) 15.6 (9.2-H55) < 00 38.2 (4.2-347 5} 0.0001
Bronchiectass 0.1 [OL0=05) Q004 03 (Q0-3.N a3y
ACLDE Dronchits
Cryphogenic hasmoptysts 03 [0.1-1.1} ang

451/606 patients (cohorte prospective 18 mois) avec bilan étiologique



PRONOSTIC DES HEMOPTYSIES

Pronostic
immediat ?

E Pas de scanner thoracique systématique

E Pas de validation prospective sur des cohortes indépend:

Etl &4 RQSGdZRS RQSOI f dz GA2Yy
ces scores



PRONOSTIC DES HEMOPTYSIES

Pronostic
immediat ?

y

E Sang pur

E Nb de quadrants : nb de lobe au TDM6VD ?
E Volume

Ebo RQSLIAAZRS k22 dzNJ

E Cryptogéniqueversus le reste ?



TRAITEMENT DES HEMOPTYSIES

Oxygénatiori Ventilation Vasoconstricteurs
mecanique (TER)

| 2NNBOGA2Y

f QKSY2aual as Nébulisations




TRAITEMENT DES HEMOPTYSIES

° Embolisatiordesartéres
bronchiques ° Chirurgie de résection

L
ﬂ bSOS&aaAldS RQdzy LX I G0SI dz 0
E Transfert (SAMU)




TRAITEMENT DES HEMOPTYSIES

Embolisation des arteres

bronchiques
Chirurgie thoracique Oxygenation

Surveillancescopée '

‘ Protection desroiesaériennes

| 2NNBOGA2Y RQ
Vasopresseurs f QOKSY23adl a

Agents hémostatiques

yf S RS
Hémostase per
fibroscopique

dzy
S



TRAITEMENT DES HEMOPTYSIES

E Chirurgie thoracique

® .

@



TRAITEMENT DES HEMOPTYSIES

< _ _ _ V Place restreinte dans la prise en charge initiale
E Chirurgie thoracique E 3 études / 3 pays sur des périodes comparables

® .
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TRAITEMENT DES HEMOPTYSIES

V Place restreinte dans la prise en charge initiale
E 3 études / 3 pays sur des périodes comparables

‘ V 111 patients /813 a Tenon (ZhirRQSYo6t SS= y 1 | LI
‘ E 48chirSy dzZNASY OS Y ™ mhirk®t@rdéa» 1aéces I
O

E Chirurgie thoracique

@



TRAITEMENT DES HEMOPTYSIES

V Place restreinte dans la prise en charge initiale

E Chirurgie thoracique E 3 études / 3 pays sur des périodes comparables
VvV 111 patlents /813 a Tenon (:Mher QSYot SST y1 I LI
‘ E 48chirSy dzZNASY OS Y ™ mhirk®t@rdéa» 1aéces I
O

% V 457523 hémoptysies dont 2671 résections (0,58%)
E Mortalité résection hémoptysie > mortalité résection hors hémoptysi

Hémoptysie Autre indication

Pneumonectomie 15,5% 9,7%
Lobectomie 6,6% 3,0%




TRAITEMENT DES HEMOPTYSIES

V Place restreinte dans la prise en charge initiale

E Chirurgie thoracique E 3 études / 3 pays sur des périodes comparables
VvV 111 patlents /813 a Tenon (:Mher QSYot SST y1 I LI
‘ E 48chirSy dzZNASY OS Y ™ mhirk®t@rdéa» 1aéces I
O

% V 457523 hémoptysies dont 2671 résections (0,58%)
E Mortalité résection hémoptysie > mortalité résection hors hémoptysi

Hémoptysie Autre indication
Pneumonectomie 15,5% 9,7%
Lobectomie 6,6% 3,0%

Vindg LI GASY (%) vérdult 74 paRefits QEB9Mm
- E mortalité hospitaliére 15% vs 0%
E complications 30% vs 18%



TRAITEMENT DES HEMOPTYSIES

E Embolisation des arteres  V Technique «écente»
bronchi ques E Technique de référencear nette amélioration du pronostic

o, @

@



TRAITEMENT DES HEMOPTYSIES

E Embolisation des arteres  V Technique «écente» _ |
bronchi ques E Technique de référencear nette amélioration du pronostic

V +2 A S RraisféndidBavec un premier temps
‘ RQIF2 NI 23N} LIKAS
Q O




TRAITEMENT DES HEMOPTYSIES

E Embolisation des artéres  V Technique sécente» etd |
bronchi ques E Technique de reféerencear nette amélioration du pronostic

V+2AS Raisténdpid® SO dzy LINBYASNI (S
‘ V Principes
V Microcathéterstable
® V Embolisation periphériqubypersélectivg2010)

Vit NRPINBEA U0SOKYAIldzSa YI GSNRSH
spheres/NR/diameétres

@



E Embolisation des artéres
bronchiques

o

TRAITEMENT DES HEMOPTYSIES

V Technique «écente»
E Technique de référencear nette amélioration du pronostic

V+2AS Raisténdpid® SO dzy LINBYASNI (S

V Principes
V Microcathéterstable
V Embolisation periphériqubypersélectivg2010)
Vit NRINEA (GSOKYAIldzSa YI 0SNASH
spheres/NR/diameétres

V Rapport bénéfice/risqueE trés favorable
V Moins de recours a la chirurgie
V Succes immédiat : 70 a 99% selon les séries
V Récidives : 10% a 57% selon les séries
V Complications mineures :35%
V Complications neurologiques majeures : 0;:4%%



E Embolisation des artéres
bronchiques

o

TRAITEMENT DES HEMOPTYSIES

V Technique «écente»
E Technique de référencear nette amélioration du pronostic

V+2AS Raisténpid® SO dzy LINBYASNI (S

V Principes
V Microcathéterstable
V Embolisation péeriphériqubypersélectivg2010)
Vit NRINEA (GSOKYAIldzSa YI 0SNASH
spheres/NR/diamétres

V Rapport bénéfice/risqueE trés favorable
V Moins de recours a la chirurgie
V Succes immédiat : 70 a 99% selon les séries
V Récidives : 10% a 57% selon les séries
V Complications mineures :35%
V Complications neurologiques majeures : 0;4%%

V Beénéfice sur la survie chez les patients ventilés: OR 0,39{(¥,3p



TRAITEMENT DES HEMOPTYSIES

E Embolisation des artéres  V Technique «écente»

bronchi ques E Technique de référencear nette amélioration du pronostic
V Bilan pre AEB
‘ E Absencede recommandations
Q @

@



TRAITEMENT DES HEMOPTYSIES

E Embolisation des artéres  V Technique «écente»

bronchi ques E Technique de référencear nette amélioration du pronostic
V Bilan pre AEB
E Absencale recommandations
E Place du scanner injecté :
O V meilleur taux succes apres 70 ans

V C NB O 2 dahgiographief p@monaire (+efficient)
V C recours a lachirurgieE Apport du scanner injecté dans
f Q2NASY GFGA2Y GKSNI LISdziAlj dzS

@



E Embolisation des artéres
bronchiques

o

TRAITEMENT DES HEMOPTYSIES

V Technique «écente»
E Technique de reférencear nette amélioration du pronostic

V Bilan pre AEB
E Absencede recommandations
E Place du scanner injecté :
V meilleur taux succes apres 70 ans
V C NB O 2 dahgiographief p@monaire (+efficient)
V C recours a lahirurgieE Apport du scanner injecté dans
f Q2NASY GFGA2Y GKSNI LISdziAlj dzS

V Série pro 87 patients stratégie avec/sans le scanner injecté
V Cause identifiée hémoptysie 86% vs 70% (p=0,007)
V Changement de stratégie thérapeutiques 19/87 (21,8%)



TRAITEMENT DES HEMOPTYSIES

E Embolisation des arteres  V Technique «écente»
bronchi ques E Technique de reférencear nette amélioration du pronostic

V Bilan pre AEB
E Absencale recommandations
E Place du scanner injecté :
O V meillgu[taux succes apres 70 ans
V C NB O 2 dahgiogrdphief pdmonaire (+efficient)
V C recours a lahirurgieE Apport du scanner injecté dans

f Q2NASY GFGA2Y GKSNI LISdziAlj dzS

V Série pro 87 patients stratégie avec/sans le scanner injecté
V Cause identifiée hémoptysie 86% vs 70% (p=0,007)
V Changement de stratégie thérapeutiques 19/87 (21,8%)

N
Table 3
Treatment proposed after bedside evaluation and treatment received after bedside and MDCTA evaluations.
Initial treatment proposed after bedside evaluation O C h Iru rg e
Medical BAE BAE+PAD BAE + surgery Total
Treatment received after bedside and MDCTA Medical 20 2 22
evaluations BAE 12 48 1 1 62
PAO 1 2 3

Total 33 52 1 1 87
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E Embolisation des artéres

bronchiques

o, @

Severe Hemoptysis Associated with Bacterial Pulmonary
Infection: Clinical Features, Significance of Parenchymal

Necrosis, and Outcome

Treatment and outcome All patients Absence of necrosis® Presence of necrosis® p value
Subjects, n 65 31 34
Mechanical ventilation, n (%) 14 (22) 4 10 0.11
Vasopressors, n (%) 13 (20) 4 9 0.17
ICU length of stay 5.0 [3.0-8.5] 4.0 [2.0-6.0] 6.5 [3.0-12.2] 0.09
ICU mortality 6 (9) I 5 0.11
Endovascular treatment, n 35 9 26
Bronchial artery embolization, n (%) 26 (74) 9 (100) 15 (58) 0.03
Pulmonary artery occlusion, n (%) 14 (40) 0 (0) 14 (54) 0.004
Multiple procedures®, n (%) 11 (31) 0 (0) 11 (42) 0.02
Endovascular treatment failure, n (%) 7 (20) 0 () 7(27) 0.08
Emergent surgery to control bleeding, n (%) 6 (17) 0 (0) 6 (23) 0.11

Carteawet al.Lung 2017
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E Embolisation des artéres  V Technique «écente»
bronchi ques E Technique de reférencear nette amélioration du pronostic

Table 4 Risk factors associated with failure of the BAE procedure
Independent variables Level of variables Uncorrected After correction
OR?® (95%Cl) P OR*(95%Cl) P

. Comaorbidities Yes vs Mo A4041(1.144-14271) 0030 F269(1 557-33.074) ao1o
Treated with pituitary hormone Yes s No 4.849(1.292-18.199) 0019 4452(1.059-18717) 0.042
Angiographic dilation & thickening Yesvs Mo 0.093(0.026-0.337) 0000 0.068(0.015-0.300) 0.000
Materials® Other materials vs coil only 0.236(0.063-0.886) 0032 - -

# Since the univariate analysis of "comorbidities, treated with pituitary hormone, angiographic dilation & thickening, and materials” indicated sigrificant difference,
multivariate logistic analysis was performed, and independent variable was screened by stepwise regression

b This variable was excluded from multifactor comrection. Comorbidities, treated with pituitary hormone, and angiographic dilation & thickening were adjusted

Table 5 Risk factors associated with recurrence of hernoptysis after BAE

Independent variables Level of variables Uncorrected After correction

HR (95%CI) P HR *{95%CI) P
Treated with pituitary hormone Mo vs Yes 2.278(1.058-4.904) 0.035 2.057(0.948-4.462) 0068
Arterio-arterial or arteriovenous fistula Yesvs Mo 23211.108-4.863) 0026 2.103(0.997-4.436) 0051

* Since the univariate analysis of “treated with pituitary hormene” and “arterio-arterial or arteriovenous fistula” indicated significant difference, they were further
corrected by COX multivariate analysis. “Treated with pituitary hormone” and "arterio-arterial or arteriovenous fistula®were adjusted
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E Embolisation des artéres
bronchiques (DDB)

I Table 4 Demographic and clinical variables predictive of recurrence in patients with haemoptysis I

T T ROV 2 analysis

OR(95% C1) p-value OR (95% 1) pvalue

Aie (yaas)
Q ‘ - sbs s o 50 patients AEB, 14 récidives

O B DDB non associée a la

0.2 (0613} 051

i::::\;;tr:r heamoptyst . réC| d |Ve

e
Moderata 1.2 [0B-2.0) 039
Savena 12 (0B-2.104 035
smaking histony
= 10 Pk years 0.7 04-1.1} 0.os
= 3 pacifvears 09 [05-1.15) 074
Antiplatedet tharapy 09 [05-15] il
Antiooagulant tharapy 1.1 [D6~23) 07
Antiplstelet + antiooagulant tharapy 1.006-1.6) 03B
0

Preumaoniatung abscess 0.7 [04-13)
I I '

Bronchiectasis

[ TEIHLE ..% 3=Ta) e
Cryptogenic heamoptyss 1040521} 094

451/606 patients (cohorte prospective 18
mois) avec bilan étiologique
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right bronchial artery

left bronchial artery

combined right and left bronchial trunk

right intercostal arteries

. left intercostal arteries

right internal mammary artery
left internal mammary artery
right subclavian artery

left subclavian artery

right internal thoracic artery
left internal thoracic artery
left external thoracic artery
right external thoracic artery
gastric artery

left inferior phrenic artery
right inferior phrenic artery | 0.001

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

0.291

84%

{: The ratio of responsible bronchial arteries.

336 BAE chez 344 patients (99 DDB 28%)
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E Embolisation des arteres
. Table 2. Radiological and angiographic findings and results from
brOnChIqueS (DDB) the first series of BAE

Patients (N = 106)

‘ Radiological findings
Lung lobes with BE, n 2.9+1.4

. Bilateral lung lesions, 1 (%) 75 (70.8)
Angiographic findings, #n (%)
Hypervascularization 106 (100)
Systemic-pulmonary shunt 62 (58.5)
Results of BAE, n (%)
Technical success 94 (88.7)
Technical failure 12 (11.3)
Embolized arteries, n (%)
BAs alone 69 (65.1)
BAs + NBSAs 37 (34.9)
Embolized arteries, # 2 44+1.4
Complications of BAE, n (%) 20 (18.9)
Mild vascular injuries 9(8.5)
Chest/back pain 4 (3.8)
Contrast agent allergy 3(2.8)
Fever (=38°C) 2(1.9)
Pneumonia 1(0.9)
Mediastinal haematoma 1(0.9)
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E Embolisation des artéres
bronchiques (DDB)

Table 3. Results of univariate Cox analysis of predictive factors for recurrence

Patients Hazard ratio p value
(N =106) (95% confidence interval)
BAE results
Technical success 94 0.15 (0.073-0.83) 0.029
Technical failure 12
Median age
Age among patients of the recurrence group 64.0 (44-85) 1 0.10
Age among patients of the non-recurrence group  69.0 (22-84) 0.96 (0.94-1.00)
Bacterial colonization status
Colonization (-) 42 0.95 (0.38-2.40) 0.91
Colonization (+) 64 1
Bronchiectatic lobes, n
<2 lobes 47 0.86 (0.35-2.18) 0.75
>3 lobes 59 1
Embolized vessels
BAs alone 69 0.75 (0.30-1.95) 0.54
Bas + NSBAs 37 1

BAE, bronchial artery embolization; BAs, bronchial arteries; NBSAs, non-bronchial systemic arteries.

Table 4. Results of the multivariate Cox proportional hazards model

p value Hazard ratio
(95% confidence interval)
Technical success (Ref = technical failure) 0.013 0.22 (0.073-0.83)
Age 0.030 0.96 (0.93-1.00)

Série de 27 muco : 10 (37%) onteu + 2 AEB !
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. Warlables Level HE 5% C1 FPValue
b r O n C h I q u e S ( D D B ) Duration of bronchicctasis, y 0595 0981 - 1008 | 0449
Duration of hemoptysis, ¥ 1010 0.9% - 1.023 = 0.15%
24-h sputum valume Few vs Minimal 1277 0876 - 1863  E— 0.204
Medium vs Minimal 1498 1.023 —2.194 —_— . (038 *
Massive vs Minimal 1985 1253 —3.145 o 0,003 **
Isolation of Paeruginosa Yesws No 1501 1.130—1.995 —a— 0005 *+=
Number of bronchiectatic lobes =3 vg <3 1,896 1.290—-3.087 L 0,003 **
Bronenicctatic type Cystic vs Cylindrical 0812 0494 — 133 [——Sb— 412
. Mixed vs Cylindrical 0.6 0573 -1318 | —S—— 508
Bronchoznerial ratio 1-3 times vs 1-2times 1118 0.75% — L.649 — . 574

imes vs =2 times 1381 0977 - 1.95] — . 0.068

Emphysema Yes vs No 0,795 0.561-1.122 —— 0150
Abnormal inferior phrenic arteries Yesvs No 0580 0760 — 1265 —— L87%
Abnormul AbBAs on CTA Yes v Mo 1452 1094 - 1926 —_— (010 *
05 o s 30 is E 1
B
Variables Level HR @5% C1 FValue
Age, ¥ 1020 1,003 =1.037 -] 0018 *
Duration of bronchiectasis, v 0993 0972—1.014 = 0.489
Duration of hemaptysis, v 1015 0995 —1.035 L] 0137
2dah sputum valume, mL Few vs Minimal 11438 0.627—2.09% —h— 0.655
Medium vs Minimal 1Al 0764 — 2602 —_— 0.272
Massive vs Minimal 1442 0695 — 2086 = 0,325
Isolation of Paeruginosa Yes vs No 2869 1RRE—4.360 = <0001 #*==
MNumber of bronchieclatic lobes ER R ] 1071 0.597—1.923 —— 0.817
Bronchoarterial ratio I=3 times vs =2 times 1512 (865 — 2,671 . 0135
=% times vs |2 times 1412 0.836— 2385 —a— 0,197
Atelectasis Yes va No L1438 0.766—1.71% —a— 0.504
Abnormal inferior phrenic arteries Yes vs No 1128 0.766— 1.662 —— 0541
Abnormal AbBAs on CTA Yes vs Mo 1392 1.052—2.407 —a— Q28 =

05 X0 L3 235 35 4.5

Fig. 3 The multivariate Cox proportional hazards regression of recurrent hernoptysis. A Risk factors of recurrent hemoptysis in the model. B Risk
factors of recurrent severe hemoptysis in the model. The figure presents the HRs and the 95% C|. AbBAs aberrant bronchial arteries, CTA computed
tnmanranhy anainamanhy
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Embolisation des
arteres bronchiques

E Question de recherche quelle est la
‘ meilleure stratégieR Q 9?2 Conservative
O ou maximaliste?

V Comparison of a non-standardized bronchial artery embolization
Strategywith a Maximaliststandardizedoronchial Artery embolization
strategyin the Treatmentof SevereHemoptysis(SMATSH)

V Main objective : to show a reduction in hemoptysisrecurrencerate
after a standardizedoronchialarterio-embolizationcomparedto a non-
standardized bronchial arterio-embolization procedure (standard of
care)

V Méthodologie dmoderne complete steppedwedge cluster
randomizeddesignwith 8 time periods of 18 weeks (including the
baseline) 2 clustersswitchingfrom control to treatment at eachstep

V LettreR QA v i &WPHRCDA2 retenue !!!
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“Comparison of a non-standardized bronchial artery embolization
Strategy with a Maximalist standardized bronchial Artery
embolization strategy in the Treatment of Severe Hemoptysis”
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SMATSH projet

Admission Inclusion Suivi J30
pour hémoptysie ) CJRecurrence rate of hemoptysis
réa Pneumo, Réa, RI
CJS : sadaty
USIR / USIP
Il ndi cation d@2 e mmkplisatiangt i on Suivi J@0
retenue

recurrence rate of hemopty

Criteres communs




HEMOPTYSIES : PERSPECTIVES DE RECH

- Active hemoptysis as main diagnosis

- Hemoptysis < 7 days

- Patients over 18 years

- Admitted to hospital

- MDCTA available within 24 first hours of

Inclusion criteria

hospitalization

- Indication for embolization of bronchial arteries E:Qgg;nts of

- Acute respiratory failure and/or immediate need for
mechanical ventilation Total number of participants to be included 756

- Expectorate blood > 100 mL

Exclusion criteria - MDCTA angiography showing bleeding from Number of centres 16

pulmonary arteries

- Cystic fibrosis Enrolment period (months) 45

- Pregnant or breastfeeding women

- Know allergy to iodinate contrast media -

- Participation in another interventional study Number of participants/centre 47,25
involving human participants or being in the
exclusion period at the end of a previous study Number of participants/centre/month 1,05
involving human participants, if applicable

- History of previous BAE

- Congenital heart disease

- Patient on AME (state medical aid) (unless
exemption from affiliation)

- Patient under tutorship, curatorship, or legal
protection
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bronchiques 50 -
42
40 |
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a 20 |
@
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7
A

<100 100-200 200-300 300-400 400-500 =500

Volume on ICU admission, ml
MNo first-line bronch teriography  mFirstline bronchial arteriography
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E Embolisation des artéres = EssaiArthémys:
bronchiques

o

@

V Randomisation traitement medical vs EAB
V Moyenne abondance >100 et < 200cc /72h

V Nongravelldr & RS *a3X RS GN}yaftdzairzy

Vilada RS YSOFYA&aYS | NEpSrllloret
V Pas de patient avec comorbidités cardaspitoriesévere

Récidivel30 17 (44,7%) 4 (11,8%)
Récidivel90 18 (47,4%) 5 (14,7%)
Complication H 0 4(11,8%)

Réadmissions 9/35 (25,7%) 2132 (6,3%)

0,002
0,003
0,045
0,032

679 patientsscreenés73 inclus en 4 ans !

A 563 exclus ! Dont 142 <100mL ; 286 > 200mL

L.



TRAITEMENT DES HEMOPTYSIES

E VasopresseursAgents
hémostatiques

V Vasopresseurterlipressine
Q V 2 mg IVL puis 1 mg toutes les 4 a 6 heures
Q V plusieurs limites

® V CIl chez AOMI et cardiopathie ischémique

VwAaldzS RQSOKSO RS f

E Traitements systémiques

VbA@SI dz R SamohINB-dzd SX

@
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E VasopresseursAgents
hémostatiques

V Vasopresseurterlipressine
Q V 2 mg IVL puis 1 mg toutes les 4 a 6 heures
Q V plusieurs limites
® V Cl chez AOMI et cardiopathie ischémique
VwAaldzS RQSOKSO RS f
VbAGBSI dz R SamobdNB=dzd GoX
V Antifibrinolytique: AcideTranexamique

E Traitements systémiques

Plasminogéene

©

|

Plasmine



TRAITEMENT DES HEMOPTYSIES

E VasopresseursAgents
hémostatiques

V Vasopresseurterlipressine
Q V 2 mg IVL puis 1 mg toutes les 4 a 6 heures
Q V plusieurs limites
® V CIl chez AOMI et cardiopathie ischémique
VwAaldzS RQSOKSO RS f
VbAGDSE dz R SamobdNBrdzd GoX

V Antifibrinolytigue: AcideTranexamique

E Traitements systémiques

Volume hémoptysie X @FENRFoOoES X Modéré a sévere (260120 mL)
Administration IVIPO IV (1gx3/jour)

Q Duréedd QKSY2LJiedaAs Diminuée avec AT Pas de différence
Evolution hémoptysie (volume/débit)y t I & RQSFTFS Diminution dande groupe AT dés J2
RecoursAEB ? 38% versus 16%

Effets secondaire ? 0
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E VasopresseursAgents g Traitements nébulisés

hemostatiques V Vasopresseur ferlipressine
V Casegeports (1mgx3/jour)
Q V Données pharmacocinétiques
. Table 3. — Plasma leve! (pg:ml™) of endobronchially and

intravenously applied glypressin (GLYP, 1 mg) measured
by using the cross-reaction of glypressin with a vaso-
pressin antibody. The difference between both groups
and the plasma level increase within each group are
significant (p<0.001), (meantsem)

endobronchial GLYP  intravenous GLYP

(n=15) (n=8)
before GLYP 51 T2
2 min GLYP 57+8 14294+464

4 min GLYP 89+11 113054305
6 min GLYP 111£13 98041323
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EVasopresseursagents g Traitements nébulisés
hémostatiques . . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essal monocentrique en double aveugle
Q V p 22dz2NB RQ!'¢ pnn Y3 E ok
@

Patients admitted with
hemoptysis
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EVasopresseursagents g Traitements nébulisés
hémostatiques . . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essal monocentrique en double aveugle
Q V p 22dz2NB RQ!'¢ pnn Y3 E ok
@

!

° 1



TRAITEMENT DES HEMOPTYSIES

EVasopresseursAgents g Traitements nébulisés
hémostatiques

Q V Antifibrinolytique: AcideTranexamique

V 1 essai monocentrique en double aveugle

V p 22dz2NBE RQ!'¢ pnn Y3 E oK:
O WandO et al,Chest2018

Traitements modifiant Placebo

| 6 h®most ase

ACG® 6 (24%) 2 (9%)
AAG 8 (32%) 11 (50%)
Total 14 (56%) 13 (53%)
Volume hémoptysie (moy + 51+ 47 mL 35+ 29 mL
EC)
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EVasopresseursagents g Traitements nébulisés
hémostatiques e - . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essai monocentrique randomisé en ouvert
V o 22dz2NBE RQ! ¢néluyersus WHIV lBéme K
O dose

V CJP : cessation du saignement a 30 minutes
5 (0-15)

=10

Q Mocs B oo 1

40 (72,7%) 28 (50,9%) P=0,0019
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EVasopresseursagents g Traitements nébulisés
hémostatiques . . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essai monocentrique randomisé en ouvert

V o 22dz2NBR RQ! ¢néluwmersusAHIV Béme K
O dose

V CJP : cessation du saignement a 30 minutes

500 °
E 400
R
2
I
o
E 300
I
®
€
3
£ 200
<
100 1
[ ]
[ ]
i ;
0 X k3
IV TA Nebulized TA

[ Pretreatment (24 h) [l Treatment, 30 min Treatment, 6 h
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EVasopresseursagents g Traitements nébulisés
hémostatiques e - . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essai monocentrigue randomisé en ouvert
Q V o 22dz2NBR RQ! ¢néluwmersusAHIV Béme K
@ dose
V CJP : cessation du saignement a 30 minutes
GopinathB et al,Chest2023

0 (0-20) 0 (05) 0,011

A 12h 40 (06:100) 10 (020) | 0,0008

‘ O 20 (060) 5(015)  |0,002
: A24h 80 (0:100) 10 (670) | 0,005
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EVasopresseursagents g Traitements nébulisés
hémostatiques e - . . .
Q V Antifibrinolytique: AcideTranexamique

V 1 essai monocentrique randomisé en ouvert

V o 22dz2NBR RQ! ¢néluwmersusAHIV Béme K
O dose

V CJP : cessation du saignement a 30 minutes

21 (47,7%) 13 (25,5%) | 0,024

@
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TRAITEMENT DES HEMOPTYSIES

hémostatiques

@

: AD TXA

E Traitements instillés

W Bleeding stopped

Badovinaet al, Chest2023

V AT versus adrénaline per endoscopique ?

§ ‘

AD TXA AD T.
VAS N (no. of
(severity of applications
bleeding) needed for

bleeding control)
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E VasopresseursAgents g Trajtements instillés

hémostatiques o _
V AT versus adrénaline per endoscopique ?
Q A Bleeding control by first-line therapy by VAS sever ity
—) —)
Q ®

No. of apglications needed for bleeding control
H

o alall

Tw
AD XA

Badovinaet al, Ches2023 [ W Bieeding controled

‘ w m
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E Acide tranexamique E Effectof TA ormortality in patientswith

haemoptysis anationwidestudy
e . 9O

52,543 hospitalised patients diagnosed with haemoptysis from July
2010 to March 2017

24,004 patients excluded
13,937 no record of emergency admission
8,875 second or subsequent admission
508 died on the day of admission
342 <18 years of age
342 discharged on the day of admission

28,539 study cohort
17,049 tranexamic acid group
11,490 control group

l

9,933 matched tranexamic 9,933 matched control group
acid group

Fig. 1 Flowchart of patient selection
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E Acide tranexamique E Effectof TA ormortality in patientswith

o (O

haemoptysis anationwidestudy

Table 2 Comparison of crude outcomes between the two groups

Control (n=11,490) Tranexamic acid (n=17,049) p value

Primary outcome

In-hospital mortality 1379 (12.0%) 1290 (7.6%) <0001
Secondary outcomes

Length of hospital stay, days 19+43 15417 <0001

Discharged to home 9398 (81.8%) 14,583 (85.5%) < 0.001

Total health care cost for the admission, USD 7686+ 11,009 6715+£8524 < 0.001

Thromboembolism 256 (2.2%) 313 (1.8%) 0.02

Seizure 9 (0.0%) 8 (0.0%) 0.29

Categorical variables are expressed as the number (%), and continuous variables are presented as the mean + standard deviation. Student's t tests were used for
continuous variables, and chi-square tests were conducted for categorical variables
USD United States dollars
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E Traitement interventionnelendobronchique?

V' Occlusion de la bronche souche droite par une sondeatmrtya ballonnet / lumiere du
fibroscope

\/ Occlusion bronchique segmentaire par un cathéteFdgarty4F & 1 mm;80 cm de long) /
lumiere du fibroscope

V' Occlusion bronchique segmentaire ou sous segmentaire par un cadmééeielpulmonaire/ a
cOte du fibroscope

V' Occlusion bronchique par un cathéter double canal a ballonnet (lumiere du fibroscope)
double canal: ballonnanflatable(valve détachable) et vasoconstricteur local
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Treatment strategy

Short-term
recurrence

Patients Immediate
n control

Studies Bleeding severity

Balloon tamponade

Hiebert et al. [84] (1974) hemoptysis with hemody- 1 1 (100%)

namic collapse

Freitag et al. [86] (1994) =100 ml of blood loss 27 26/27 (96%)
Kato et al. [87] (1996) 1,500 ml in 10 h 1
Jolliet et al. [88] (1992) 600 ml/12 h, 300 ml/6 h,
100 ml/3 h
Endobronchial Brandes et al. [89] (2008) Hb drop from 10 to
stent placement
Endobronchial Dutau et al. [90] (2006)
spigot

Oxidized regener-
ated cellulose

6 patients (mild-mod-
erate bleeding days 3-6)

Laser
photocoagulation

1/1 (100%) no recurrence at 8 days

0/1; not effective

ecurrent hemoptysis 3 3 (100%) 1 patient (8 weeks),

1 patient (25 weeks),

1 patient dead 8 weeks
not accurately de-

scribed

Hetzel et al. [96] (1991) recurrent hemoptysis 16/24 (67%)

Argon plasma

Keller et al. [99] (2001) recurrent massive hemop- 1 1 (100%) no

coagulation tysis
Morice et al. [100] (2001) >200 ml/24 h in 6, >50— 29 29/29 (100%) no
200 ml/24 h in 23
Electrocautery Homasson [104] (1997)  not specified 56 42/56 (75%)
Sutedja et al. [105] (1994) not specified 4 4/4 (100%) no recurrence at

4 weeks
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Insuffisance respiratoire oul
e rosp ASMD
aigué
Radiologie interventionnelle
(AEBS ou VOP selon
mécanisme)
Chirurgie urgente si possible
aprés contrdle de I'hémoptysie
ASMD - mécanisme artériel pulmonaire
- lésion localisée et/ou & haut
. risque de récidive
<100 ml 100 — 200 ml > 200 ml
Comorbidités
Cause et mécanisme
L} :
| Surveillance R R A Radiologie
Mesures médicales interventionnelle
| I I
Traitement étiologique Traitement étiologique
|
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Patient presents with massive hemoptysis

¢

IV, Cardiac Monitoring
History and Physical
Laboratory Studies
CXR
Notify Consultants

v

Is the patient
oxygenating,

hemodynamically
stable and protecting
— — their airway?

Nebulized TXA,
Correct Coagulopathy,
Consider IV TXA

L» CT Angiography =

No
_Intubate with 8.0 or
larger ETT ’
Nebulized TXA,
Correct Coagulopathy,
Consider IV TXA
Yes

Stable for imaging? ==

No
Reassess

Lung isolation, bedside

Bleeding source bronchoscopy, ]
identified bleeding lung
positioned down
No Yes

Medical management Bleeding controlled

Bronchial Artery Embolization Bleeding not controlled I
in ICU -

or > Surgery
Therapeutic Bronchoscopy

—_——— ——— — — —



Points clés

V Evolution peu prévisible
V Méfiance chez les patients avec réserve
respiratoire réduite

VENALFYIES RQ2NJ Y wt
RQKSY2aidl as




Points clés

V Role central du scanner avec injection

Vwl LILINEOKSNI £ S LI GASYU

V Traitements inhalés ?
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Points clés: recherche

V Physiopathologie

V Traitement medical de premiere ligne
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