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Avépac, 47 eTWV, KATVLOTAC
ATOMLKO OLVOLLVNOTLKO: M 0téLOCNUELWTO
Eloayetal o€ MVEUUOVOAOYLKN KALVIKNA AGYW coBapnc OLLOTITUGNG

CT OwpaKo¢: XwPLic EVPHHATA OTTO TO TIVEUHOVLKO TTAPEYXU O
BpoyXooKomnon: apvntin

Napanéunetot Adyw naboAoyikol urtepnxoypodnHatoc KapdLag
TVR=4,7 m/sec, SPAP= 90mmHg, TAPSE= 17mm






Triplex kapOIag

TVR=4,7 m/sec, SPAP= 90mmHg, TAPSE= 17mm, S=10cm/sec










NYHA Il 1ate
6MWT=500m
BNP: 55 ng/I

PFT’s

FEV1: 2,78L (86%)
FVC: 3,44L (92%)
FEV1/FVC: 81%
DLCO: 75%

AvoooAoylkac/KoAAayovikac EAeyxoc : (-)
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Right Heart Catheterization

2016
RAP 2
PAP 66/29/
PAWP 4
CcoO 4,4
Cl 2,6
PVR
SvO2 77

Test ayyelodpaotikotnTog Ue eVvOOPAEBLO EMOMPOOTEVOAN: apvNTLKO

mmHg

mmHg (S/D/M)

mmHg

|/min
|/min/m?2
Wood Units
%















Systemic vascular
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Bronchopulmonary
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Bronchial
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vascular plexus

Bronchial
haemorrhage

Eur Respir J 2016; 48: 1668—-1681
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H OgpatTeUTIKN TTPOCEYYIO TOU A0BEV ME TTVEUMOVIKN
APTNPIOKKN UTTEPTOOT) YiVETAI JE BAoN:

1. Tn WHO-FC kai Tnv 6AetrTn dokKipacia Badiong
2. To utrgpnyxoypaPnua KapdIag
3. Tig AINOOUVAUIKES TTOPAMETPOUS ATTO TOV OEEIO KAPOIOKO KAOeTNPIOOHO

4. Tnv agioAdynon Tou KivOUVOU HE OUVOUAOHO TTOAAWYV TTAPANETPWV
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Risk assessment in pulmonary arterial hypertension

Clinical signs of right heart failure

High risk >10%

Absent Present

Progression of symptoms

Slow Rapid

Syncope

Ovccasional syncope® Repeated syncope-

WHO functional class

I v

MWD

>440 m 165—440 m <|65m

Cardiopulmonary exercise testing

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <11 mlimin/kg
(>65% pred)) 11-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

MT-proBNP plasma levels

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

Imaging {echocardiography, CMR imaging)

RA area 18-26 cm?
Mo or minimal, pericardial
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm?
Mo pericardial effusion

Haesmodynamics

RAP <8 mmHg RAP 814 mmHg RAP =14 mmHg
Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?

SvO,; >65% SvO; 60-65% Sv0, <60%

ESC/ERS PH guidelines 2015



Risk assessment in pulmonary arterial hypertension

Clinical signs of right heart failure

High risk >10%

Absent Present

Progression of symptoms

v Slow Rapid

Syncope

Ovccasional syncope® Repeated syncope-

WHO functional class

I v

MWD

LI
=~+1um'\, 165440 m <165 m

Cardiopulmonary exercise testing

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <11 mlimin/kg
(>65% pred)) 11-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

MT-proBNP plasma levels

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

Imaging {echocardiography, CMR imaging)

RA area 18-26 cm?
Mo or minimal, perica
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm?
Mo pericardial effusion

Haesmodynamics

RAP <8 mmHg ,\’ RAP 814 mmHg RAP =14 mmHg
Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?

SvO,; >65% SvO; 60-65% Sv0, <60%

ESC/ERS PH guidelines 2015



Evidence based treatment algorithm for PAH patients

General measures
"
PAH confirmed by (Tshia IE)
l (Table 17)
"
Fioute vasoreactivity test
(IPAHHFAH/DFAH only)
r,
—— Mon-vasoreactve -l-
Low or intermediate risk High risk
—  [WHO FC Il — (WHO FC IV)*
I R l
Initial Initial oral
monotherapy combination
|
Patient already Inadequate clinical response Consider referral for
on treatmment (Table I5) : lung transplantation

Inadequate clinical response
(Tabde 15)

PH guidelines 2015



Ambition study: upfront combination therapy with
ambrisentan/ tadalafil reduced the risk of morbidity/mortality

100

Event-Free (%)
(91 ~
S &

N
.

3 year 67.6%

D -

----~

1 year 75.5% -9 -~ =
: % S s
2 year 63.2% B it v bk
: 3 year 56.1%
50% Risk
o : Reduction
— Combination therapy : HR:0.502
- : 95% CI(0.348, 0.724)
= = Pooled monotherapy : p=0.0002

Number at risk:

Combination: 2953
Pooled monotherapy: 247

24 48 72 96 120 144 168 192
Time (weeks)

229 186 145 106 71 36 4
209 155 108 T 49 25 5

N. Galie, et al. N Engl J Med 2015;373:834-44



Ambition study: upfront combination therapy with
ambrisentan/ tadalafil

Combination Pooled
Therapy Monotherapy favors combination favors monotherapy
Subgroup n Events n Events Hazard Ratio (95% Cl) - >
' )
IPAH/HPAH 134 25(19%) 145 46 (32%) 0.535 (0.329, 0.871) + —e—1
]
‘
]
| APAH 119  21(18%) 102 31(30%) 0.453 (0.259, 0.790) —e— ! )
; N
WHO FC Il 76 4 (5%) 79 17 (22%) 0.211 (0.071, 0.629) o 1 :
]
:
]
\WHO FC 1 177 42 (24%) 168 60 (36%) 0.576 (0.388, 0.855) I—.—l: )
1
]
Age < 57 years 124 13 (10%) 120 31(26%) 0.367 (0.192, 0.701) b © .
"
]
Age >= 57 years 129 33 (26%) 127 46 (36%) 0.581 (0.371, 0.910) ——
]
'
]
BL 6MWD < 363.7 m 129 35 (27%) 121 51 (42%) 0.537 (0.349, 0.827) | e ey | :
:
BL6MWD >=363.7m 124  11(9%) 126 26 (21%) 0.380 (0.187, 0.769) B @ . !
:
]
North America 116 22(19%) 112 34 (30%) 0.505 (0.295, 0.866) —aa— E
"
]
Rest of World 137 24 (18%) 135 43(32%) 0.506 (0.307, 0.834) —— !
E
Female 188 32 (17%) 200 61(31%) 0.473 (0.308, 0.726) ——
]
"
L]
Male 65 14 (22%) 47 16 (34%) 0.581 (0.283, 1.194) I o —
]

N. Galie, et al. N Engl J Med 2015;373:834-44

0125 025 05 1
Hazard Ratio (95% CI)



Right Heart Catheterization

2016
RAP 2
PAP 66/29/
PAWP 4
CcoO 4,4
Cl 2,6
PVR
SvO2 77

Test ayyelodpaotikotnTog Ue eVvOOPAEBLO EMOMPOOTEVOAN: apvNTLKO

mmHg

mmHg (S/D/M)

mmHg

|/min
|/min/m?2
Wood Units
%



Right Heart Catheterization

2016 2017
RAP 2 4
PAP 66/29/ 63/29/
PAWP 4 7
co 4,4 6,4
Cl 2,6 3,7
PVR
SvO2 77 77

Test ayyelodpaotikotnTog Ue eVvOOPAEBLO EMOMPOOTEVOAN: apvNTLKO

mmHg

mmHg (S/D/M)

mmHg

|/min
|/min/m?2

Wood Units
%



Risk assessment in pulmonary arterial hypertension

Clinical signs of right heart failure

High risk >10%

Absent Present

Progression of symptoms

v Slow Rapid

Syncope

Ovccasional syncope® Repeated syncope-

WHO functional class

I v

MWD

LI
=~+1um'\, 165440 m <165 m

Cardiopulmonary exercise testing

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <11 mlimin/kg
(>65% pred)) 11-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

MT-proBNP plasma levels

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

Imaging {echocardiography, CMR imaging)

RA area 18-26 cm?
Mo or minimal, perica
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm?
Mo pericardial effusion

Haesmodynamics

RAP <8 mmHg ,\’ RAP 814 mmHg RAP =14 mmHg
Cl 22.5 l/min/m? Cl 2.0-2.4 l/min/m? Cl <2.0 l/min/m?

SvO,; >65% SvO; 60-65% Sv0, <60%

ESC/ERS PH guidelines 2015



Risk assessment in pulmonary arterial hypertension

High risk >10%

Clinical signs of right heart failure Absent Present

v Slow Rapid

Progression of symptoms

Syncope Ovccasional syncope® Repeated syncope-
WHO functional class Ln \I ] v
sMWD H-'I'Dm‘, 165440 m <|65m

Peak VO; >15 mlimin/kg PeakVO; Peak VO <11 mlimin'kg
Cardiopulmonary exercise testing (=65% pred.) 1 1-15 mliminfkg (35-65% pred.) (<35% pred.)

VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

MT-proBNP plasma levels

RA area 18-26 cm?
Mo or minimal, perica
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm®

Imaging {echocardiography, CMR imaging) I

RAP <8 mmHg ,\’ RAP 814 mmHg RAP =14 mmHg
Hasmodynamics Cl 22.5 /min/m? Cl 2.0-2.4 limin/m? Cl <2.0 /min/m?
vy >65% SviO, 60-65% Sv0O, <60%

ESC/ERS PH guidelines 2015



Griphon study: Selexipag for the Treatment of PAH

Patient demographics: Background PAH medications

Total number of patients: 1156

None

0,204 ERA monotherapy

PDE-5i monotherapy

® ERA and PDE-5i in
combination

0,147

0,324

Sitbon O, et al. New Engl J Med 2015; 373:2522-33.



Griphon study: Time to first morbidity or mortality

event (primary endpoint)

100 ey

i) 80 . i

c | T,

Q i,

>

0 .

S 60 _ Selexipag

=

o

£ 40-  Placebo

3

w

8 20- .

= selexipag vs placebo

o

O T T T T T T
0 §) 12 18 24 30 36
Months

No. at risk
Placebo 582 433 347 220 ) 88 28
Selexipag 574 455 361 246 171 101 40

Sitbon O, et al. New Engl J Med 2015; 373:2522-33.



Triplex kapdi1ag

TVR=3,8 m/sec, SPAP=60mmHg, TAPSE=23mm, S=15cm/sec




Right Heart Catheterization

2016 2017 2019
RAP p 4 2 mmHg
PAP 66/29/ 63/29/ 57/22/ mmHg (S/D/M)
PAWP 4 7 5 mmHg
CcoO 4,4 6,4 6,2 |/min
Cl 2,6 3,7 3,6 |/min/m?
PVR Wood Units
SvO2 77 77 79 %

Test ayyelodpaotikotnTog Ue eVvOOPAEBLO EMOMPOOTEVOAN: apvNTLKO






Risk assessment in pulmonary arterial hypertension

High risk >10%

Clinical signs of right heart failure Absent Present

v Slow Rapid

Progression of symptoms

Syncope Ovccasional syncope® Repeated syncope-
WHO functional class Ln \I ] v
sMWD H-'I'Dm‘, 165440 m <|65m

Peak VO; >15 mlimin/kg PeakVO; Peak VO <11 mlimin'kg
Cardiopulmonary exercise testing (=65% pred.) 1 1-15 mliminfkg (35-65% pred.) (<35% pred.)

VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

MT-proBNP plasma levels

RA area 18-26 cm?
Mo or minimal, perica
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm®

Imaging {echocardiography, CMR imaging) I

RAP <8 mmHg ,\’ RAP 814 mmHg RAP =14 mmHg
Hasmodynamics Cl 22.5 /min/m? Cl 2.0-2.4 limin/m? Cl <2.0 /min/m?
vy >65% SviO, 60-65% Sv0O, <60%

ESC/ERS PH guidelines 2015



Risk assessment in pulmonary arterial hypertension

Clinical signs of right heart failure

High risk >10%

Absent Present

Progression of symptoms

Slow Rapid

Syncope

Ovccasional syncope® Repeated syncope-
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I v

MWD

LI
=~+1um'\, 165440 m <165 m
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Peak VO, >15 ml/min/kg Peak VO, Peak VO, <11 mlimin/kg
(>65% pred)) 11-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

MT-proBNP plasma levels

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

Imaging {echocardiography, CMR imaging)

RA area 18-26 cm?
Mo or minimal, pericardial
effusion
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Pericardial effusion

RA area <18 cm?
Mo pericardial effusion

Haesmodynamics
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ESC/ERS PH guidelines 2015



Risk assessment in pulmonary arterial hypertension

/

High risk >10%

Clinical signs of right heart failure Absent Present

Progression of symptoms

Slow Rapid

Syncope Ovccasional syncope® Repeated syncope-
WHO functional class I v
sMWD >440 m 165440 m <|65m

Peak VO; >15 mlimin/kg PeakVO; Peak VO <11 mlimin'kg
Cardiopulmonary exercise testing (=65% pred.) 1 1-15 mliminfkg (35-65% pred.) (<35% pred.)

VENCO; slope <36 VEVCO; slope 36-44.9 VE/VCO; 245

BNP <50 ng/l BNP 50-300 ng/l BNP >300 ng/l
NT-proBNP <300 ng/ml NT-proBNP 300-1400 ng/l NT-proBNP >1400 ngf

MT-proBNP plasma levels

RA area 18-26 cm?
Mo or minimal, pericardial
effusion

RA area >26 cm®
Pericardial effusion

RA area <18 cm®

Imaging {echocardiography, CMR imaging) I

RAP <8 mmHg RAP 814 mmHg RAP =14 mmHg
Hasmodynamics Cl 22.5 /min/m? Cl 2.0-2.4 limin/m? Cl <2.0 /min/m?
Sw(, =65% SviO, 60-65% Sv0O, <60%

PH guidelines 2015



H apXIkn OepaTTEUTIKA TTPOCEYYION OTN TTALIOWN@IA TWV aoOevwv
ME TTVEUMOVIKR OPTNPIOKKR UTTEPTAOT EIVAI:

1. MovoOepartreia pe ERA
2. MovoOepaTtreia pe PDE-5i/sGC stimulator
3. ZuvouaoTikN OepaTtreia ue ERA kai PDE-5i/sGC stimulator

4. TuvouaoTIKN OepaTtreia TTou TTEPIAGUBAveEl L.V, TTpooTAVOEIOR



H apXIkn OepaTTEUTIKA TTPOCEYYION OTN TTALIOWN@IA TWV aoOevwv
ME TTVEUMOVIKR OPTNPIOKKR UTTEPTAOT EIVAI:

1. MovoOepartreia pe ERA
2. MovoOepaTtreia pe PDE-5i/sGC stimulator
3. ZuvduaoTiKN Bepatreia ye ERA kai PDE-5i/sGC stimulator

4. TuvouaoTIKN OepaTtreia TTou TTEPIAGUBAveEl L.V, TTpooTAVOEIOR



Treatment algorithm for PAH patients

Treatment- naie
patient

PAH confirmed by
EXpErt centre

General measuresa
Supportive therapyb

Acute vasoreactivity test

Wasoreactive

CCH therapyc

=1
e ]

[IPAH/HPAH/OPAH only)

|

Mon-vasoreactive

!

Fesidual rofs for iInkial
monoheragy (bl 2P

Initial oral
combination!

High rishd

Initial combination
including Lv PCA?

After 3—& months of treatment

—

Consider referral
for lung
transplantation

After 3—& months of treatment

-
Maximal madical theragy' . e
and listing for lung transplantation Intermediate or

!
|

# Intermediate orl i ——J

w
Triple sequental
Structured follovw-up® combinationh

“Proceedings of the 6th World Symposium on PH” Eur RespirJ 2018



Initial management of pulmonary arterial hypertension in the current era

Patients n

1
1
1
1
1
1
1
1
1
1
|
1
|
1
1
1
1
1
1
1
1
|
|
I
1
|
I
1
1
1
1
1
1
1

Combination including
ERA+PDE-5i/sGC stimulator Gombinatien ineluding

Monotherapy l.v. prostanoids

<+—— High risk ———»

Sean Gaine & Vallerie McLaughlin Eur Respir Rev 2017



Timeline of approval of therapies for pulmonary arterial hypertension

sGC stimulator
IP receptor agonists

Riociguat

2000 2005 2010 2015

\ Sildenafil \ Selexipag

: Tadalafil
Epoprostenol (i.v.) Treprostinil (s.c.) Treprostinil (oral)#
Iloprost (inh) Treprostinil (inh]#

Treprostinil (i.v.)

Sean Gaine & Vallerie McLaughlin Eur Respir Rev 2017



Evolution of treatment strategies

Sequential Initial Risk-

Monotherapy combo combo oriented

15—
1998 2003 2008 2013 2015 2018

Year



