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L' hypertension pulmonaire post embolique , qu’est ce que c'est?

0,1 a 9% des patients 2 ans apres une EP
5 nouveaux cas/ an/ millions d’habitants
maladie sous diagnostiquée?

Mortalité proche de I'HTAP, 50% a 5 ans
Qualite de vie mediocre en rapport avec I'hypoxie et la dysfonction VD

Des possibilités thérapeutiques complementaires

Stratégies de désobstruction: Chirurgie, cathéterisme interventionnel
Médicaments : Riociguat (+ERA?)
La prise en charge holistique: réentrainement a l'effort, psy...



Symptoms, signs, history suggestive of CTEPH

-
Echocardiographic probability of PH (Table 8)
e ————

High or intermediate probability of PH
— A—

Yes VI/Q scan® No
Mismatched perfusion defects?

e

CTEPH possible CTEPH ruled out

Refer to PH/ICTEPH
expert centre

l

CT pulmonary angiography
Right heart catheterization
+/- Pulmonary angiography

Work-up for PH/'PAH
(Figure 1)

CT = computed thomog
VIQ = ventilation/perfusion. C g .
*CT pulmonary angiography alone may miss diagnosis of chronic thromboembolic pulmonary hypertension. £S5 C/ERS Guidelines 2015 - ESCardio.org

boembolic pulmonary hypertension; PAH = pulmonary arterial hypertension; PH = pulmonary hypertension;



Centre de Reference National pour la
thrombose pulmonaire chronique
Bicetre - CCMLannelongue

Dia: X.Jais



L'’Angioplastie pulmonaire: une alternative?

Pourquoi developper I'angioplastie?

p=<0.0001 (log-rank test)
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0.004 Patients at risk at the end of the time period

404 382 374 366 361 355 336
275 246 228 214 200 188 164

24 30 36 42

Months from Diagnosis

®—9—® Operated, N=404
&—4a—24 Non-operated, N=275

Mayer E, Jenkins D, Lindner J, et al. JThorac Cardiovasc Surg 2011; 141: 702—710.
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Refined Balloon Pulmonary Angioplasty for Inoperable
Patients with Chronic Thromboembolic
Pulmonary Hypertension

Hiroki Mizoguchi, MD; Aiko Ogawa, MD, PhD; Mitsuru Munemasa, MD, PhD;
Hiroshi Mikouchi, MD, PhD; Hiroshi Ito, MD, PhD; Hiromi Matsubara, MD, PhD

Table 1. Clinical and Hemodynamic Data Before and
After BPA

Before BPA (n=68)  After BPA (n=67) P Value

WHO functional class 3(0/0/4919) 2 (11/53/3/0) <0.01
(IVTILV)

Oxygen inhalation (L/min) 3.0+14 1.3+1.0 <0.01

MWD, m 206+108 26883 <0.01

BNP, pg/mL 130+444 35455 <0.01

sPAP, mm Hg 81.3+16.9 £23+119 <001

dPAP, mmHg 24.3+7 1 13448 <0.01

mPAP, mm Hg | 45.4:08 24.0+6.4 00 |

RAP, mmHg 8.1+4.4 1.9+15 <0.01

Cl, L/min/m? 22407 1.2+0.6 <0.01

PVR, dyne sec/cm? | 042367 927+151 <0.01 | RAP -65%

Values other than WHO functional class are expressed as mean+SD. WHO
functional class is presentad as the median and number of patients in each class.

CANAIT indinntne © i s weally dictannn: DDA Raalloan redmansare anainnlaocho-




Refined Balloon Pulmonary Angioplasty for Inoperable
Patients with Chronic Thromboembolic
Pulmonary Hypertension

Hiroki Mizoguchi, MD; Aiko Ogawa, MD, PhD; Mitsuru Munemasa, MD, PhD;
Hiroshi Mikouchi, MD, PhD; Hiroshi Ito, MD, PhD; Hiromi Matsubara, MD, PhD
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0 y=-1.4%-8. A =0.245 Figure 3. Correlation between the number of

o001 opened segments and the decrease in mean pulmo-
nary arterial pressure. The relationships of reduction
in mean pulmonary arterial pressure (A) and absolute
change in mean pulmonary artenal pressure (B)

with the number of segments of pulmonary arteries
treated by balloon pulmonary angioplasty are shown.
Values reflect the number of segments opened in

all of the sessions, and the changes in pulmonary
arterial pressure indicate changes from baseline to
the last session. The more segments were dilated,
60 the larger the decrease in mean pulmonary arterial

0 2 4 6 8 10 12 14 16 18 pressure.
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CTEPH et angioplastie pulmonaire

Patients présentant un CPC

NYHA>2 et consentants

Lésions inaccessibles a la chirurgie

Haut risque chirurgical

Fonction rénale « correcte »




CTEPH et angioplastie pulmonaire

Quelles lesions?




CTEPH et angioplastie pulmonaire

Quelles lésions ?

Sugiyama M, Fukuda T, OgoT et al. 2014 Jul;32(7):375-82 Jpn J Radiol
Images Dr. Ueda, Dr. Ogo-Ohta, Department of Pathology,NCVC



CTEPH et angioplastie pulmonaire

Les lésions favorables pour I'angioplastie
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Les occlusions

sont le plus souvent
accessibles

a I'angioplastie...
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Certaines occlusions sont moins favorables...
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Comment?

Procédure au Cath Lab
2 opérateurs

sous AL , veine fémorale 6F
sous AVK : INR entre 2 et 3, bolus HNF 12000 Ul
avec ou sans traitement spécifique

Gaine Flexor 7ocm, 6F , JR4
Guide 0,014

Ballons monorailde @2 a 8 mm

Durée 1h30 a 2 heures

Surveillance USIC pendant 24h

Sortie J2 post procédure




CTEPH et angioplastie pulmonaire

Procédures itératives (2-6) d'angioplastie pulmonaire au ballon
sur les sténoses et les obstructions segmentaires et sous segmentaires
Selon I'hémodynamique, le patient, la tolérance

1ere proc




monaire










Atteinte distale....




L'OCT pour sensibiliser I'atteinte distale et mesurer la taille de I'artere




Un outil pour quantifier I'obstruction
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Résultats préliminaires — Grenoble

62 Patients

270 procédures 2 a 8 procédures/patient

Age moyen 62 ans (37-89)




CTEPH et angioplastie pulmonaire

ANGIOPLASTIE A GRENOBLE EN 2015

2 opérateurs: H.Bouvaist — cardiologue, F.Thony - radiologue

Nb patients/ Nb de procedures

120 7

100

80 T

40 1

B\ N\

20 7

-

pYok b} pYok ) 2014 2015




CTEPH et angioplastie pulmonaire

Reésultats preliminaires — 52 patients

0/4/34/14 18/28/6/0

281+/- 130m 356+/-120m

PAPmM en mmHg 45+/-9 24+[-6

|C L/min/m2

RAP (uiWood)
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Reésultats preliminaires — 52 patients

Hémoptysie mineures 15%
Nécessité d’Embolisations o)
«Oedeme » de reperfusion 2/52

Aggravation de la fonctionrénale o

Déces 0/52

Irradiation PDS 220 +/- 100 Gy.cm2



Angioplastie pulmonaire, les résultats

Ou en est on en 2016 ?

Table 1. Recent studies of balloon pulmonary angioplasty

Publication year

N

Follow-up, years

Severe reperfusion oedema, %
Pulmonary artery perforation, %

Peri-procedural mortality, %

Sugimura Kataoka Mizoguchi  Andreassen Fukui Inami Taniguchi
etal.[10] etal.[11] etal.[12] etal.[13] etal.[14"] etal [15°] etal. [16]

2012 2012 2012 2013 2014 2014 2014
29 68 68 29
0.5 2.2 2 1
2 6 7 3.5
3.4 7 0.9 Not stated
3.4 1.5 1.5 3.4

T. Ogo. Curr Opin Pulm Med. 2015 Sep;21(5):425-31



Angioplastie pulmonaire, les résultats

Ballo on pulmonary angioplasty for inoperable chronic thromboembolic pulmonary hypertension Ogo

Table 2. Recent haemodynamic results from balloon pulmonary angioplasty

PVR, dyn/s/cm >
n Before BPA After BPA BPA effect in PVR

Sugimura et al. [10] 12 627 +£236 310+73 ~54%
Mizoguchi et al. [12] 68 942 + 367 327+ 151 —65%
Andreassen et al. [13] 20 704 +320 4724288 —33%
Fukui et al. [14"] 20 889+ 365 490 + 201 —45%
Taniguchi et al. [16] 29 763+ 308 284+ 128 —63%

Data are presented as mean + standard deviation unless otherwise noted. BPA, balloon pulmonary angioplasty; PVR, pulmonary vascular resistance.

T. Ogo. Curr Opin Pulm Med. 2015 Sep;21(5):425-31



Diagnosis confirmed by
CTEPH expert center

v

Lifelong anticoagulation

Operability assessment
by a multidisciplinary CTEPH team

Technically operable [ Technically non-operable J
Acceptable Non-acceptable
risk/benefit ratio risk/benefit ratio® .
Targeted medical
l therapy

Pulmonary o Persistent
endarterectomy & symptomatic PH

Consider BPA in
expert center®

Consider lung Persistent severe
transplantation symptomatic PH

BPA = balloon pulmonary angioplasty; CTEPH = chronic thromboembolic pulmonary hypertension; PH = pulmonary hypertension.
*Technically operable patients with non-acceptable risk/benefit ratio can be considered also for BPA.

®In some centers medical therapy and BPA are initiated concurrently. ESC /E RS G Uid el ine S 2015 - ESCa rd iO. Org




L’arsenal thérapeutique pour ’'HTP PE en 2016

Surgical PEA in deep hypothermia
circulatory arrest is recommended for
patients with CTEPH

La chirurgie

Riociguat is recommended in +
symptomatic patients who have been

classified as having persistent/recurrent
CTEPH after surgical treatment or Les Médicaments
inoperable CTEPH by a CTEPH team R
including at least one experienced PEA B speC|f|ques

surgeon = anticoagulants

Off-label use of drugs approved for PAH
may be considered in symptomatic
patients who have been classified as
having inoperable CTEPH by a CTEPH
team including at least one experienced
PEA surgeon

Interventional BPA may be considered in L"Ang ioplastie
patients who are technically

non-operable or carry an unfavourable

risk:benefit ratio for PEA +

Psychosocial support is recommended in
PAH patients

Réentrainement a 'effort

Supervised exercise training should be
considered in physically deconditioned

e ESC/ERS Guidelines 2015 - ESCardio.org




«Comparison of 2 treatment options (Riociguat versus balloon pulmonary Angioplasty) in
non-operable Chronic thromboEmbolic pulmonary hypertension»
RACE - PHRC national 2014

22 centres de compétence - Reseau HTAP France

Staff médico-chirurgical du centre national de référence pour la Thrombose Chronique

Bras contréle — Chirurgie Patients inopérables
160 patients 124 patients

v N\

Riociguat Angioplastie
62 pts CCML/Grenoble -62pts

-

Cross over

v N\

Angioplastie Riociguat



« Take Home Message »

Ne pas faire perdre la chance de la chirurgie, seul traitement curatif !

- Pour l'angioplastie
Balance bénéfice risque pour chaque patient et chaque Iésion

Amélioration significative de I'état fonctionnel et de
I’hémodynamique — Objectif personnalisé +++

Validation de la technique +++ , learning curve

Anticiper les complications — imagerie++, opérateurs, stand by

Avancer vers une personnalisation de la prise en charge ?







