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PLAN

= Définir I’hypertension pulmonaire (HTP)
= Définir I’hypertension artérielle pulmonaire (HTAP)

= HTP dans la sclérodermie :
o HTAP
o MVO
o Pathologie du cceur gauche(dysfonction diastolique)
o Post-embolique
o PID

= HTAP/ScS : dépistage, DC, traitement, ...



Introduction & Définitions

» Lhypertension pulmonaire (HTP):

état hémodynamique et physiopathologique caractérisé par une élévation
persistante des pressions pulmonaires dans le lit vasculaire pulmonaire,
conséquence de plusieurs états pathologiques .

» HTP: définition hémodynamique

> Probabilité échographique de I’hypertension pulmonaire

> HTAP : Maladies a caractéristiques clinigues communes , des
atteintes pathologiques de la microcirculation pulmonaire similaires.
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2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung

Transplantation (ISHLT)

Authors/Task Force Members: Nazzareno Galie* (ESC Chairperson) (ltaly),

Marc Humbert* (ERS Chairperson) (France), Jean-Luc Vachiery® (Belgium),

Simon Gibbs (UK), Irene Lang (Austria), Adam Torbicki (Poland), Geérald Simonneau?
(France), Andrew Peacock® (UK), Anton Yonk Noordegraaf® (The Netherlands),
Maurice Beghetti® (Switzerland), Ardeschir Ghofrani* (Germany),

Miguel Angel Gomez Sanchez (Spain), Georg Hansmann® (Germany), Walter Klepetko®
(Austria), Patrizio Lancellotti (Belgium), Marco Matucci® (Italy), Theresa McDonagh
(UK), Luc A. Pierard (Belgium), Pedro T. Trindade (Switzerland), Maurizio Zompatori®
(Italy) and Marius Hoeper® (Germany)




Définition de I’hypertension pulmonaire

Definition Characteristics® Clinical group(s)®

P PAPm >25 mmHg at rest All

* Normale au repos
* PAPmM =14 £ 3 mmHg

« PAPmM anormale : 14 + 2DS = 20 mmHqg
« PAPmM 21 a 24 mmHg : pas de valeur pathologique
« Pas de définition a l'effort



Définition de I’hypertension pulmonaire

Definition
PH

Characteristics*

PAPm 225 mmHg

Clinical group(s)°

All

Pre-capillary PH

PAPm 225 mmHg
PAWP <|5 mmHg

|. Pulmonary arterial hypertension

3. PH due to lung diseases

4. Chronic thromboembolic PH

5. PH with unclear and/or multifactorial mechanisms

100

M.D. 39 ans

PAP = 136'69 (moyenne = 91 mmHg)

PAPO = 10 mmHg

Index cardiaque = 2,53 Vmin/m?

Résistances Pulmonaires Totales = 36 Ul/m’
Gradient (PAP diastolique - PAPO) = 59 mmHg




Définition de I’hypertension pulmonaire

Definition Characteristics® Clinical group(s)®

PH PAPm >25 mmHg All

Pre-capillary PH PAPm 225 mmHg |. Pulmonary arterial hypertension
PAWP <I5 mmHg 3. PH due to lung diseases

4. Chronic thromboembolic PH
5. PH with unclear and/or multifactorial mechanisms

Post-capillary PH PAPm 225 mmHg 2. PH due to left heart disease
PAWP >[5 mmHg 5. PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(Ipc-PH) PVR <3 WU

Combined post-capillary and pre-capillary PH DPG =7 mmHg and/or
(Cpc-PH) | PVR >3 WUs

o Cathétérisme cardiaque droit

* Conséquences

— Hypertrophie ventriculaire droite
— Insuffisance cardiaque droite
— Dyspnée, syncope, déces



Classification des Hypertensions Pulmonaires

1973 : OMS — HTAP primitive et HTAP secondaire a une affection identifiable
1998 : Symposium Mondial sur HTP de EVIAN — individualisation de groupes
2003 : Classification modifiee Symposium Mondial de VENIS

2009 : Classification de DANA POINT— 5 groupes +++/ESC/ERS reco

2013 : Classification de NICE : quelques modifications — ESC/ERS 2015



Classification des Hypertensions Pulmonaires

S PumoraryVypertamion e o bang s wrtor e

1.1 Idiopathic

1.2 Heritable
1.2.1 BMPR2 mutation
1.2.2 Other mutations

1.3 Drugs and toxins induced

3.1 Chronic obstructive pulmonary disease

3.2 Interstitial lung disease

3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern
3.4 Sleep-disordered breathing

| 4 Associated with: 3.5 Alveolar hypoventilation disorders
I.4.1 Connective tissue disease 3.6 Chronic exposure to h'gh altitude
|.4.2 Human immunodeficiency virus (HIV) infection 3.7 Developmental lung diseases (Web Table IlI)*

|.4.3 Portal hypertension
I.4.4 Congenital heart diseases (Table 5)
|.4.5 Schistosomiasis

4. Chronic thromboembolic pulmonary hypertension and other

pulmonary artery obstructions

E 4.1 Chronic thromboembolic pulmonary hypertension
I’. Pulmonary occlusive disease and/; Imonary I
haemangiom:ﬁn:- . HEOrPE capillary 4.2 Other pulmonary artery obstructions
T . 4.2.1 Angiosarcoma
I'.] ldiopathic 4.2.2 Other intravascular tumors
I”.2 Heritable

4.2.3 Arteritis
4.2.4 Congenital pulmonary arteries stenoses
4.2.5 Parasites (hydatidosis)

I".2.1 EIF2AK mutation
1.2.2 Other mutations
1.3 Drugs, toxins and radiation induced

1".4 Associated with: 5. Pulmonary hypertension with unclear and/or multifactorial
I".4.1 Connective tissue disease mechanisms
1".4.2 HIV infection

» - - 5.1 Haematological disorders: chronic haemolytic anaemia, myeloproliferative
1", Persistent pulmonary hypertension of the newborn disorders, splenectomy.

2. Pulmonary hypertension due to left heart disease 5.2 Systemic disorders, sarcoidosis, pulmonary histiocytosis,

2.1 Left ventricular systolic dysfunction =

2.2 Left ventricular diastolic dysfunction 5.3 Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid
2.3 Valvular disease disorders o . .

2.4 Congenital/acquired left heart inflow/outflow tract obstruction and congenital 5.4 Others: pulmonary tumoral thrombothic microangiopathy. fibrosing
cardiomyopathies mediastinitis, chronic renal failure (with/without dialysis), segmental

2.5 Congenital/acquired pulmonary veins stenosis pulmonary hypertension



Groupe 1 : Hypertensions Artérielle Puimonaire

I.1 ldiopathic
1.2 Heritable
1.2.1 BMPR2 mutation

Mean PAP > 25 mmHg
1.3 Drugs and toxins induced
| .4 Associated with:

|.2.2 Other mutations

|.4.1 Connective tissue disease

|.4.2 Human immunodeficiency virus (HIV) infection
|.4.3 Portal hypertension

|.4.4 Congenital heart diseases (Table 5)

|.4.5 Schistosomiasis

Définition de I'HTAP

PVR > 3 Wood units PAWP < 15 mmHg



HTAP/ScS : Intéret

— Complication gravissime / Pc



Le Pronostic HTAP/ScS

[PAH PAH-5cl 100% L .
(n=41)  (n=30) P -.,_1_1_1“L —
Right atrial pressure, 10109 112207 036 g 7% Tl o
mm Hg E “
Pulmonary artery systolic 50429  Thex24 0004 D 50% Lo
pressure, mm Hg g O
Pulmonary artery pressure, M4Ax19 4615 0002 x
m Hg o Logrank p-value = 0,002
Pulmonary capillary wedge 120£08 114207 039 |
pressure, mm Hg 0%
Cardiac index, liters/ 21+01  22+01 019 } > 3 s
minute/m- Time (years)
Pulmonary vascular resistance 22818 17515  0.026 Number at risk:
. , : PAH 41 39 21 18 7
index, Wood units PAH-Sdl 50 10 25 y 6

— Survie a 1 et 3 ans : 87,8% et 48,9% HTAP-SSc vs 95,1% et 83,6% HTAPi

Fisher et al Arthritis Rheum 2006



PAH-SSc patients have a particularly poor prognosis
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% 0.25 - Product-limit estimate curve
L?J Censored observations
0.00
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Patients at risk Time (years)
85 81 74 65 54 32

3-year survival in PAH-SSc patients was 56%?* compared with 73.7%?2 in IPAH patients

IPAH: Idiopathic PAH; SSc: Systemic Selerosis 1. Launay D, et al. Ann Rheum Dis 2013; 72:1940-6.
2. Benza RL, et al. Chest 2012; 142:448-56.



HTAP/ScS : Intéret

— S¢S : Connectivite qui se complique le plus d’HTAP



Les connectivites représentent la 1¢'¢ condition associée a la survenue

’ -
d une HTAP CongenitallHlfart Disease s 75 SSC
A CEEY - 15 SLE
Portal hypertension -
11%

9 MCTD
1 UCTD

1 PR+UCTD
1 Sjogren
1 MPA

Anorexigens
10%

HIV
(7

Coexisting RF
4%

ETOE] Idiopathic
4% 39%

Humbert M et al. AJRCCM 2006




Epidémiologie de ’'HTAP dans la ScS

= ScS est la connectivite qui se complique le plus d’HTAP :

Francais 15% 716%
American 25% 62%
Espagnole 15% 61%

Chinois 19% 9%



Epidémiologie de ’'HTAP dans la ScS

Prévalence de 'HTAP au cours de la ScS : tres variable

5 - 35 % : Populations etudiées / méthodes de diagnostic
[echo/KT] / critere echographique retenu

5-12 % : études basées sur le KT droit

— En Algérie : 6 % sur un dépistage échographique et confirmation par KT droit?

1Thése METHIA N.



Epidémiologie de ’'HTAP dans la ScS

Référence

Meéthodologie

Nombre
de
Patients

Tableau Comparatif

Profil de
ScS

Définition de ’HTAP

Prévalence

R E i
G Ungerer tude prospt.ectlve ScS proximale PAPmM = 20 mm Hg et pression capillaire moyenne
1983 monocentrique 49 ot CREST <12 mm H 16%
Etats-Unis!”®! 1973-1979 = =
PAPmMm > 25mm Hg et pression capillaire moyenne <12 mm
ET Koh RS e e ScS diffuse Hg au catheterlsm‘e ,t:ardlaque droit, Ol...l pression .systo.llque
. VD > 35mm Hg a I’échodoppler cardiaque ou dilatation
1996 monocentrique 344 ou . . . . . . . 4,90%
Canadal®!] 1978-1994 limitée ventriculaire droite, fuite pulmonaire ou tricuspide ou
mouvement paradoxal du septum a lI'’échodoppler
cardiaque

gol'\:;kerjee Etude prospective ScS diffuse

monocentrique 722 ou PAPmM >2 5 mm Hg ou > 30 a lI'effort Capillaire < 14 mm Hg 12%
Grande L

[84] 1998-2002 limitée
Bretagne
E i . .
Z(I)-‘Iaaschulla Etude observationnelle 599 S¢S (iljfuse PAPmM =25 mm Hg ou > 30 mm Hg a lI'effort, pression 8%
- - = 5 (o]
Erance!®”! transversale multicentrique limitée capillaire < 15mm Hg
. ScS diffuse

U ETC L 3L B UG 202 ou PAPmMm = 25 et pression capillaire moyenne < 15 mm Hg 6%

Algérie

descriptive

limitée




HTAP/ScS : Intéret

— Dépistage — Ameéliore le pronostic



Screening improves long-term outcomes in SSc patients

100% p=0.0037
_ 3% (95% Cl 1.47 -11.71)
304 |
a0 _
5 70 — 64%
e —
E;' 7o%%
© 60 - T Screened
E o0 4 1 PAH-%%%E
— =
= 40 319 ( )
® 30 _ —— 25% Routine
practice
20 17% | PAH-SSc
10 _ (n=16)
0
1 year 3 years D years 8 years

Cl: Confidence interval; HR: Hazard ratio; SSc: Systemic Sclerosis
Humbert M, et al. Arthritis Rheum 2011; 63:3522-30.

Follow-up (years)



Impact sur la survie a long terme du dépistage de 'HTAP

chez les patients sclérodermiques

100 o X
L

90 —

« Cohorte de patients sclérodermiques

70 —

g— » Dépistage par échocardiographie

50 i HR=4.15
i (C1 95% 1.47-11.71)

)

Survival rate (%

40 — 5 31%

* Confirmation par KT droit

17%

(95% CI 3-39%)
20 —

* Prise en charge thérapeutique laissée

A a I'appréciation du clinicien

Routine practice Detected SSc-PAH patients () S u iVi p ros p e ct if pe n d a nt 8 a n S

SSc-PAH patients

Figure 2: Eight-year survival from diagnosis of incident SSc-PAH patients diagnosed during routine clinical practice (n=16) and by a systematic
detection program (n=16).

Humbert Arthritis Rheum 2011



HTAP/ScS : Intéret

— Traitement



Groupe 1: Hypertension artérielle pulmonaire

-~
! y

i

« Dysfonction endothéliale _ _
« Trois mecanismes impliques f Vo
— Thrombose in situ
— Proliferation musculaire lisse et endothéliale

— Vasoconstriction




Physiopathologie de LHTAP

- Physiopathologie de I'HTAP incertaine ==) 3 voies principales impliquées :

Vessel lumen

x _Z Endothelin-1| e
A A clearance T8 e {
Ny - — \\
g recepitor g \
™D [ Arachidonic acid |
o == - —_— —
<~ N\ — N s _—
— Pro-endothelin-1] ™ /. - = 58 |L-arginine /4 ) S Z—
B—— ' Endothelial cells | : : S
. (ECEs].u . ,/( ) eNO /{ . e
————— e 13 & e
v — — . v
2 Endothelin-1 L Nitric oxide | [ Pros! lin
Selective Dual  oGC stvnidators e PDES Epoprostenol and _ — JProstacyding
ETRA: ETRAs ' -y inhibitors prostacydin derivatives s 1| receptor i
_________ - ! | onis |
' I N -
ol =) 1 :
—_—t e ! '
ET-8 - v
ET-A "
receptor ‘/| — ; v 1P
!
\ i receptor

Smooth muscle cells . v

[ 7Phospholipase C | — —1sGC) @s

\ | / = GTP_’ —>GMP AW—.—»AMP
_ Vasoconstriction o -

Proliferation ——

— . —



Dépistage et Diagnhostic de 'HTAP dans la ScS

» Comment dépister 'HTAP/ScS ?

» Comment confirmer 'HTAP ?

> Eliminer les DC différentiels



Dépistage et Diagnhostic de 'HTAP dans la ScS

e Clinique / Dyspnée NYHA
 Radiographie Thoracique, ECG : anomalies dans les formes évoluées
(Dc tardif)
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5th World Symposium on PH: Updated
Recommendations on Screening for PAH in SSc

Recommendations on screening of high-risk populations for PAH

Annual screening for PAH is recommended in asymptomatic patients with the SSc
spectrum of diseases

Screening should include a two-step approach using clinical assessment in the initial

stage, followed by echocardiography and consideration of RHC in patients with
abnormal findings™* ¢

Screening programs for patients with SSc should be part of a scientific protocol, or a
registry, whenever possible

Patients with SSc and other CTDs with clinical signs and symptoms of PH should be
evaluated by RHC

* Based on the DETECT study *There is a lack of data with DLCO 2 60%



Table 26 Recommendations for pulmonary arterial
hypertension associated with connective tissue disease

Recommendations Class® | Level®| Ref.©

In patients with PAH associated with

CTD, the same treatment algorithm as 1 46 DépiStage an n uel

for patients with IPAH is recommended
Resting echocardiography is ECHO
recommended as a screening test in

asymptomatic patients with 55c¢, " 46 DLCO

followed by annual screening with

echocardiography, DLCO and Biomarqueurs

biomarkers

FHC is recommended in all cases of

suspected PAH associated with CTD ! 46,327
Oral anticoagulation may be considered
on an individual basis and in the b 175,339

presence of thrombophilic

predisposition

CTD = connective tissue disease; DLCO = diffusing capacity of the lung for carbon
monoxide; IPAH = idiopathic pulmonary arterial hypertension; PAH = pulmonary
arterial hypertension; RHC = right heart catheterization; S5¢c = systemic sclerosis.
*Class of recornmendation.

“Level of evidence.

“Reference(s) supporting recommendations.




DETECT two-step decision tree for screening SSc patients

Step 1 Step 2

6 non-echo variables:
- FVC % pred./DLCO % pred.
- Anti-centromere antibodies

RHC

Step 1 total risk score plus 2 _ _
for diagnosis

: : echo variables:
- Telangiectasias . . of presence /
- Right atrium area
- NT-proBNP . absence
- TR velocity

- ECG: Right axis deviation - - of PAH

- Serum urate (uric acid)

| |
Is total risk score > 300? Is total risk score > 35?

m M

DLCO: Diffusing capacity of the Lungs for Carbon monoxide; ECG: Electrocardiogram;
FVC: Forced vital capacity; NT-proBNP: N-terminal prohormone brain natriuretic peptide;
RHC: Right heart catheterisation; SSe¢: Systemic Sclerosis; TR: Tricuspid regurgitation Coghlan JG, et al. Ann Rheum Dis 2014; 73:1340-9.



Dépistage et Diagnostic de 'HTAP dans la ScS

 Echo-Doppler cardiaque est 'examen de dépistage de référence

Identification des patients sclérodermiques Table 26 Recommendations for pulmonary arterial
arisque d’HTAP hypertension associated with connective tissue disease

Recommendations Class® | Level® Ref.<

In patients with PAH associated with
CTD, the same treatment algorithm as 1 46
for patients with IPAH is recommended

V=3 s

(gradient DD¥VD = 36 mm Hg) Resting echocardiography is

recommended as a screening test in

asymptomatic patients with 55c, 1 46
followed by annual screening with
Fprd : e cchocardiography, DLCO and
Cerrmsd it e biomarkers
RHC is recommended in all cases of
. . 1 46,327
Pac de @ io Dyspruie | suspected PAH associated with CTD
ou dysprige expliquée  expliquée par [Oral antic ocagulation may be considerad
PA une paire CAIse une Watre canse ) on an individual basis and in the
S S o’ - 1k 175,339
— ~——" presence of thrombophilic
Pas d,HI-AP Haut risque predisposition
Echogcaphice d"HTAP
‘ CTD = connective tissue disease; DLCO = diffusing capacity of the lung for carban
T, e s monoxide; IPAH = idiopathic pulmonary arterial hypertension; PAH = pulmonairy
Ca s £ | arterial hypertension; RHC = right heart catheterization; 55¢c = systemic sclerosis.

*Class of recommendation.
Level of evidence.
W Uitesse macdmale dha fhoc “Reference(s) supporting recommendations.
d marfisance tricaspidierae



Probabilité échocardiographique d’HTP

Peak tricuspid regurgitation  Presence of other ~ Echocardiographic probabily J§ ¢ The venericles” "*":'t'f:rm Qm;f:;“
velocity (mls) echo “PH signs™  of pulmonary hypertension

Right ventricle/left ventricle basal | Right ventricular outflow | Inferior cava diameter
. . . g .
B T e No - diameter ratio >|.0 Doppler acceleration 2| mm with decreased

time <105 m/sec and/or | inspiratory collapse (<50 %
)8 or not measurable Yes midsystolic notching with a sniff or <20 % with
o quiet inspiration)
19-34 No Flattening of the interventricular | Early diastolic pulmonary | Right atrial area
septum (left ventricular regurgitation velocity | (end-systole) >|8 em’
Yes eccentricity index >1.| in systole | >2.2 m/sec

and/or diastole).
Not required PA diameter >25 mm




Estimation Des Pressions Pulmonaires sur le flux d’IT

Insuffisance tricuspide estime (en
I'absence de sténose pulmonaire) la

1V 4.60 m/s ;
Fra 1180 R 1Y PAP systolique et non la PA moyenne
" 7643 mtg R %
Frq 11.19 kHZ

2;81.0‘:5‘2;':1,&.“ " ’ PAPS = 4(VmaX|T)z +POD

Frq 11.54 kH
1V 4.38 m/
p 76.82 mmHg
Frq 11.24 kH

| Y | il Alignement sur le flux d’IT: multiplier
j il les incidences ++

V max de l'lT

POD? 0-5-10-15 ou plus




Signes echographiques augmentant la probabilité

d’'une HTP associés a la VIT

e VD: rapport VD/VG >1
Index d’excentricité IEx >1.1

e AP :TAccP <105 m/s et/ou encoche mésosystolique

Velocité protodiastolique de I'lP > 2.2 m/s
TAP>25mm
e VCI >21 mm

ICVCI < 50% insp, < 20 % resp nle

e SOD> 18 cm?

Au moins 2 parametres de chacun des groupes (VD, AP, VCI & OD)




Probabilité écho d’HTP: chez qui faut-il faire un KT?

Alternative diagnosis should be
considered

Alternative diagnosis, echo follow-up,
should be considered

Intermediate
Further investigation of PH may be

Further investigation of PH

(including RHC®) is recommended ! KT droit

Echo follow-up should be
D . lla
considered

Further assessment of PH including

RHC should be considered® lia

Further investigation of PH*
including RHC is recommended




- Analyse des seuils de VIT dans le dépistage de 'HTAP

MNumber with
References Parameter cutoff suspected PH
undergoin RHC

RHC-proven

Dépistage
échocardiographique

PAH N (26)

Phung et alf. 51#] VTR > 2,73 or 2,5-2,72 m/s with symptoms a4 24 (55)
lansa et al. B2 VTR > 2,73 17 6 (35)
Clurzynskier/al 2201 VTR > 2,8 m/s at rest andfor > 1,58 m/s increase with 16 2 (12.5)
exercise Ll [ < .
Itterature :
Hachulla et al. &7} VTR > 3 m/s or 2,5-2 m/s with symptoms 33 14 (42)
20-67% HTAP firmé
6 (23%)+ 2 additi 1
Hachulla et al. #¥! VTR > 3 m/fs or 2,5-2 m/s with symptoms 26 ( )+ 2 a fHona

with exercise PH

Launay et ol. 182! VTR = 3,16 m/s 32 12 (38)

Hinchcliff et al. 52" VTR > 2,5 and DLCO < 55% predicted, FVC/DLCO = 1,6 87 49 (57)

VTR > 2,73 m/s or DLCO < 50% w/0o ILD or unexplained

Awvouac et al. %3] 206 42 (20)
dyspnea
VTR > 2,73 . DLCO < 50% i b f ILD.

Allanore et al. B! ’ m/s in absence o N 19 8(42)
unexplained dyspnea and r/o thromboembolic
VTR = 3,16, VIR 2,73-2,16 ith DLCO <= 50%

Rajaram et al. 523 - wi er 81 54 (67)
unexplained dyspnea
VTR 2,95 Tww te TTE d VTR =3

Ruiz-lrastorza et al. B2 . D63 (= @ s Has 3 0 {0)

{RAP S mm Hg)

Our Study VTR > 3 mys or 2,8-3 m/s with symptoms 22 12 (55)




e KT droit : Confirmation diagnostique

Table Il Recommendations for right heart
catheterization (A) and vasoreactivity testing (B)

Class® Level”

RHC is indicated in all patients with PAH to
confirm the diagnosis, to evaluate the severity,
and when PAH specific drug therapy is
considered

RHC should be performed for confirmation of
efficacy of PAH-specific drug therapy

RHC should be performed for confirmation of
clinical deterioration and as baseline for the
evaluation of the effect of treatment escalation
and/ocr combination therapy

Vasoreactivity testing is indicated in patients with
IPAH, heritable PAH, and PAH associated with
anorexigen use to detect patients who can be
treated with high doses of a CCB

lla C

lla C

Dépistage et
Diagnostic de I'HTAP
dans la ScS

HTP = PAPmM > 25 mm Hg




KT droit recommande

= Confirmer le diagnostic d’une hypertension pulmonaire

= Evaluer la sévérité de I’hypertension pulmonaire

= Eliminer une cardiopathie du coceur gauche (dysfonction diastolique)



Diagnostic : cathétérisme cardiaque droit

* Demeure 'examen de référence +++
* Mesure a l’état de base POD

— PAPs, PAPd, PAPm, B -
- PAPO {. | f" | :' 1', | }z: ;l. ;’.
- IC 100 AR AEUARER TR 41
- Sv02 AN

— Calcul des RPTI I

M.D. 39 ans
PAP = 136/69 (moyenne = 91 mmHg)
e Test au NO +++ , PAPO = 10 mmHg
; Index cardiaque = 2,53 I/min/m?
VAN P ../;:"."-’\."s;,-‘ TS Résistances Pulmonaires Totales = 36 Ul/m?
g L2 i Gradient (PAP diastolique - PAPO) = 59 mmHg



RHC must be performed in patients with suspected

PH to establish diagnosis

33 patients with suspicion of PAH on cardiac echoDoppler

|

33 right heart catheterizations

_ l T~

: Post-capillary PH No PAH
PAH confirmed
18 (54%) (PAWP >15) 12* (36%)
3 (10%) [Mukerjeet 13%)] [Mukerjee 24-35%)]

*6 with mPAP 220 mmHg

Hachulla E, et al. Arthritis Rheum 2005; 52:3792-800.
1. Mukerjee D, et al. Ann Rheum Dis 2003; 62:1088-93.



Confirmation de I’hypertension pulmonaire

Patients sélectionnés Seuils VIT HTP non confirmée KT

Notre étude 202 22 2,8-3 m/s 31.8% (7/22)
Hachulla 2005 599 33 2,5-3 m/s 36% (12/33)
Hachulla 2009 384 26 2,8-3 m/s 30% (8/26)

Schmid 2007 51 12 >3 m/s 41,6% (5/12)



Diagnostic difféerentiel de I'HTAP dans la ScS

= TDM thoracique / EFR : pneumopathie interstitille diffuse
(PID) =HTP-PID

PVOD: maladie veino-occlusive



Prise en Charge de 'HTAP

Table 26 Recommendations for pulmonary arterial
hy pertension associated with connective tissue disease

HTAP/ScS et HTAPI :

Recommendations Class® | Level® Ref.<

= Traitement |dentiqu6 In patients with PAH associated with : B

CTD, the same treatment algorithm as
for patients with IPAH is recommended

Resting echocardiography is
. PIUS Com plexe recommended as a screening test in
asymptomatic patients with 55c, 1
followed by annual screening with

[ ] Bénéfice mOindre p/p a I’HTAPi echocardiography. DLCC and

biomarkers

46

RHC is recommended in all cases of 1

suspected PAH associated with CTD 46,327

Orral anticoagulation may be considered
on an individual basis and in the

. 1lb
presence of thrombophilic
predisposition

175,339

CTD = connective tissue disease; DLCO = diffusing capacity of the lung for carbon
monoxide; IPAH = idiopathic pulmonary arterial hypertensian; PAH = pulmaonary
arterial hypertension; RHC = right heart catheterization; S5¢c = systemic sclerosis.
*Class of recommendation.

Level of evidence.

“Reference(s) supporting recommendations.



Prise en Charge de 'HTAP

Supervised exercise training (I-A) General measures and supportive therapy [ Oral anticoagulants:
Psycho-social support (I-C) IPAH, heritable PAH and PAH
Avoid strenuous physical activity * due to anorexigens (lla-C)

6) Expert Referral (-) DiureﬁE::-g;b—C)

Avoid pregnancy (I-C)
Influenza and pneumococcal Oxygen (I-C)

immunization (|-C) e Digoxin (llb-C)
Acute vasoreactivity test
(1-C for IPAH) (llb -C for APAH)

WHO-FC -1l | Sustained response NON VASOREACTIVE m

(WHO-FC I-1])

CCB (I-C) — + PAPm <40 mmHg

Continue CCB NO +|C stable ou augmente
v

INITIAL THERAPY WITH PAH APPROVED DRUGS




Les Mesures Générales

« Les patients doivent éviter les situations aggravantes

g

Activité physique excessive

Chirurgie

(en particulier : biopsie pulmonaire)

Grossesse



Prise en Charge de 'HTAP

Supervised exercise training (I-A) General measures and supportive therapy [ Oral anticoagulants:
Psycho-social support (I-C) IPAH, heritable PAH and PAH
Avoid strenuous physical activity * due to anorexigens (lla-C)

6) Expert Referral (-) DiureﬁE::-g;b—C)

Avoid pregnancy (I-C)
Influenza and pneumococcal Oxygen (I-C)

immunization (|-C) e Digoxin (llb-C)
Acute vasoreactivity test
(1-C for IPAH) (llb -C for APAH)

WHO-FC -1l | Sustained response NON VASOREACTIVE m

(WHO-FC I-1])

CCB (I-C) — + PAPm <40 mmHg

Continue CCB NO +|C stable ou augmente
v

INITIAL THERAPY WITH PAH APPROVED DRUGS




Recommandations:

www.escardio.org/guidelines

Recommendations for general measures Recommendations for supportive therapy

Statement Class® Level®
Statement Class® Level®
It is recommended to avoid pregnancy in patients | C e

with PAH Diuretic treatment is indicated in PAH patients I C
Immunization of PAH patients against influenza I - with signs of RV failure and fluid retention

and pneumococcal infection is recommended Continuous long-term O+ therapy is indicated in | C
Physically deconditioned PAH patients should be  lla B

PAH patients when arterial blood O, pressure

considered for supervised exercise , _
P is consistently less than 8 kPa (60 mmHg)*

rehabilitation

Psychosocial support should be considerad in la - Oral anticoagulant treatment should be lla C
patients with PAH considered in patients with IPAH, heritable

In-flight O administration should be considered  lla - PAH, and PAH due to use of anorexigens
for patients in WHO-FC lll and [V and those Oral anticoagulant treatment may be considered  Ilb -
with arterial blocod O4 pressure consistenthy . . _
less than 8 kPa (60 mmHg) in patients with APAH

Epidural anaesthesia instead of general anaesthesia  lla - Digoxin may be considered in patients with PAH  llb C
should be utilised, if possible, for elective who dcvc[gp atrial tach}.rarrh}.rthmiag to slow
SUrgery ventricular rate

Excessive physical activity that leads to distressing |l C
symptoms is not recommended in patients with Y e
FAH

“Level of evidence.
c : . : . .
AChce of nnandation. See also recommendations for PAH associated with congenital cardiac shunts

BlLevel of evidence {Tﬂbf& 25}
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Supervised exercise training (I-A) General measures and supportive therapy [ Oral anticoagulants:
Psycho-social support (I-C) IPAH, heritable PAH and PAH
Avoid strenuous physical activity * due to anorexigens (lla-C)

Réponse favorable < 1%

(I-C) ; APAH (llb-C)
Avoid pregnancy (I-C) Expert Reierral L8) Diuretics (I-C) HTAP/ScS

Influenza and pneumococcal Oxygen (I-C)

immunization (|-C) e Digoxin (llb-C)
Acute vasoreactivity test
(1-C for IPAH) (llb -C for APAH)

WHO-FC -1l | Sustained response NON VASOREACTIVE m

(WHO-FC I-1])

CCB (I-C) — + PAPm <40 mmHg

Continue CCB NO +|C stable ou augmente
v

INITIAL THERAPY WITH PAH APPROVED DRUGS




TRAITEMENT

Table Il Recommendations for vasoreactivity Adenosine should be considered for
testing performing vasoreactivity testing as an lla 87,88
altemative
Inhaled iloprost may be considered for
Recommendations Class® |Level®| Ref.c performing vasoreactivity testing as an b 8990
Vasoreactivity testing is indicated only in | 69 alternative
EXpert centres The use of oral or intravenous CCBs in
Vasoreactivity testing is recommended in acute vasoreactivity testing is not
patients with [PAH, HPAH and PAH recommended
associated with drugs use to detect | 84,85 Vasoreactivity testing to detect patients
patients who can be treated with high who can be safely treated with high doses
doses of a CCB of a CCBis not recommended in patients
A positive response to vasoreactivity with PAH other than IPAH, HPAH and
testing is defined as a reduction of mean PAH associated with drugs use and is not
PAP =10 mmHg to reach an absolute | 85,86 recommended in PH groups 2, 3,4 and 5
value of mean PAP <40 mmHg with an
increased or unchanged cardiac output _ _ _
CCB = calcium channel blocker; HPAH = heritable pulmonary arterial
Nitric oxide is recommended for | 85 8¢ hypertension; IPAH = idiopathic pulmonary arterial hypertension; PAP =
performing vasoreactivity testing ' pulmonary arterial pressure; PAH = pulmonary arterial hypertension.
*Class of recommendation.
Intravenous epoprostenol is bl avel of evidence.
recommended for performing I 85.86 “Reference(s) supporting recommendations.
vasoreactivity testing as an alternative




Objectifs Thérapeutiques
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= Améliorer les symptomes et les performances a I'effort
= Amélioration hémodynamique

= Allonger le délai d'aggravation clinique

= Améliorer la survie




TRT speécifique de 'HTAP

Cibles actuelles du traitement de 'HTAP
Correction de la dysfonction endothéliale

v ¥

Voie de I"'Endothéline Voie du Monoxyde d’Azote Voie de Ia Prostacycline

récepleurs

1 Proastacyclne  Dérivées de lafi W‘ “lo!*:
Enld/othﬁhno-‘l I onosxyda o Arate Pat.) Lm“" S R S S

= wasoconswriction - i vasodiatation
prolifération S (santu—prohferahon

Acide arochidonigue —» Pal

S ANIE. vasodiiatation
anmnti-proliféeration

D 'apres Humbert M ef al. N Engl J Med 2004
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INITIAL THERAPY WITH PAH APPROVED DRUGS

YELLOW: Morbidity and mortality as primary end-point in randomized controlied study or reduction in all-
cause mortality (prospectively defined)

*Level of evidence is based on the WHO-FC of the majority of the patients of the studies.

TApproved only: by the FDA (macitentan, riociguat, treprostinil inhaled); in New Zealand (iloprost i.v); in
Japan and S.Korea(beraprost).

+ Positive opinion for approval of the CHMP of EMA

Recommendation WHﬁ’FC WHﬁ(' = WH?\;FC
Ambrisentan Ambrisentan Epoprostenol i.v.
Bosentan Bosentan
Macitentan+1 | Epoprostencol i.v.

Riociguatt lloprost inhaled
Sildenafil Macitentanti
Tadalafil Riociguatt
Sildenafil
Tadalafil
Treprostinil s.c., inhaled T
lioprost i.v. ¥+ Ambrisentan, Bosentan
Treprostinil i.v. Hoprost inhaled and i.v¥

Macitentanti
Riociguatt
Sildenafil, Tadalafil

Treprostinil s.c_, i.v., Inhaled ¥
Beraprostiv
Initial Combination Therapy Initial Combination Therapy
l CONSIDER ELIGIBILTY
INADEQUATE CLINICAL | - FOR LUNG
; RESPONSE TRANSPLANTATION
Sequential combination therapy (I-A) l
ERAS
. INADEQUATE CLINICAL Referral for
o = ~— RESPONSE LUNG TRANSPLANTATION
/ on MAXIMAL THERAPY
Prostanoids -+ PDE-Si or (-C)
sGCS - AT Y s

[ BAS (11a-C) ]_.,-_----.-




General measures
i ™
Traatmant S e PAH confirmed by {Table 15}
b center y Supportve therapy
l {Table 17}

g ™
CCB Therapy Acute vasoreactivity test
(Table 18) Vasoreactive | {(IFAHHPAHTDPAH only) )
47 Mon-vasoreactive -l-
Low or intermediace risk High risk

(WHO FC IV
}

Inital comblination

including . PCA*
{Table 20)

Inadequate clinical respanse Consider referral for
{Takle |5) lung transplantation

|

Diouble or triple sequential combination
(Table 11)

Inadequate clinical respanse

{Table 15)

|

Conslider listing for lung transplantation®
(Table 21)

CCB = cakum chanred blockars; DPAH = drugdnduced PAH:HPAH = tertabk PAH; PAH = idopachic PAH:1y. = noawsnous FAH = pulmonary arcaril hypertarsion;
PZA = proscyd in araboguas WHCLFC =Worl Haakh Orgnizaton functional chss.

"Sarma YWHOLFC |1 patiancs may ba considersd high risk (seaTabk 135

Hnitial combiration with ambrsentan plus tadabfl has proven to be upenior o initl moncdhenpy with ambrimsizn or adiafil in debwying dinical falure.
*Inravenous spoprostenol shoul be priontsed as it hax reducad cha 3 months rea for moraliy In high risk PAH patients ako as monocharapy.

“Cionsidar ako balloon aril sapoomormy

Figure 1 Bddence based tremtment alparithm for pulmaonary arterial hypertension patients [for group 1 patients only: see deseription in the

Choix du traitement initial
dépend de la classe
fonctionnelle( lI-1V)

Efficacite des différentes
molécules HTAP/ScS:
bosentan,macitentan,silde
nafil,riociguat,treprostinil,
epoprostenol

Effets favorables moindre
P/P HTAPi

Co-morbidites ,
microangiopathie...

Approche multidisciplinaire




Sclérodermie systémique est la connectivite qui se complique le plus d’HTAP

Dépistage précoce ( ECHO, DLCO, Biomarqueurs ) amélioration du pronostic ++

Diagnostic différentiel PID, MVO...

Effficacite du traitement spécifique

Prise en charge muti-disciplinaire






