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1. Pulmonar Hipertenziya
Kongresi

Pulmonar Arterial
Hipertenziyasinda Istifade
Olunan Darmanlar

Dr. Cihangir Kaymaz, FACC

Saghk Bilimleri Univers:itesi Turkiye, Hamidiye Tip Fakultesi,
Kosuyolu YIEAH, Kardiyoloji, Istanbul




“Adamliar icinde tek oluram men
Uzanir gunum de ge¢ aksam olur,
Men tek olan zaman
Fikirlerimin her biri yanimda bir adam

olur. ”



NIH Formiliine Gore 3 dekad once IPAH Sagkalimi

Median Sagkalim

Eriskinde 2.8 yil Cocukta 10 ay

Sagkalim (%)
J

20

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Takip (yillar)

D'Alonzo GE, et al . Survival in patients with primary pulmonary hypertension: Results from a national prospective registry. Ann Intern Med 1991;115:343-9



PAH Meta-analizi

PAH-6zgll Tedavi vs Konvansiyonel Tedavi
Tum nedenlere bagh olim

PAH tedavisinde
Gecikilen her ay

icin % 1.1
mortalite

Galie N, et al. Eur Heart J 2009



‘C [ I/K/D-PAH tanisi diisiiniilen hastalarda vasoreaktivite testi ] 5
algoritmalari ve cevapli olanlarda tedavi .

[ PH Merkezine Sevk ]
|

I Sag Kalp Kateterizayonu ve Vasoreativite testi ( Sinif 1) ]

Kardiyak output azalisi olmadan, oPAB ‘ in baslangica gore > 10 mm

diserek, <40 mm Hg ye inmesi

l l

( 3 - 6 ay sonra yeniden degerlendir ]

ot wil )
WHO I / 1l, BNP < 50 ng/l veya NT-pro-BNP < 300 mg/Il , normal Q PAH
veya normale yakin istirahat hemodinamik bulgulari tedavilerine
basla

[ Tedaviye devam ve 6 — 12 ayda bir yeniden degerlendirme }




Q Hemodinamikler
ESC/ERS 4’lu risk strata modeline gore,

dusuk riskli hastalarda ek bir degeri yok

Mypartonsion Association

PVR

Disease progression

Improvement Worsening




World Symposia on Pulmonary
Hypertension Assockation

Echocardiography
(according to centre
expertise, cMRI can be
considered instead of { RV dimension

echocardiography)

Kotulesme

fTR}

} TAPSE/sPAP
$RA area

t TAPSE/sPAP

4 IVC diameter 4 IVC diameter

In grey: risk determinants with a less well-defined role as treatment goals



Prognoz belirleyicileri
(tahmini 1-yilik
mortalite)

Sag KY bulgulari

Semptomlaron ve
klinik belirtilerin
ilerleyisi

Senko

WHO-FS

6DYM
KPET

Biomarkerlar: BNP
veya NT-proBNP

Ekokardiyografi

cMRI

Hemodinamikler

Diislik risk (< 5 %)

Orta risk (5 - 20 %)

Yok

Yavas

Nadiren

165-440

Peak VO2 11-15 mL/min/kg (35-65
pred.) VE/VCO2 slope 36-44

BNP 50-800 ng/L, NT-proBNP 300-11

ng/L

RA area 18-26 cm2 TAPSE/sPAP 0.19
mm/ mmHg , Perikardial efuzyon mi

RV EF 37-54%, SVI 26—40 mL/m2,

RV ESVI 42-54 mL/m2

RAP 8-14 mmHg ,Cl 2.0-2.4 L/min/m
SVI 31-38 mL/m2, SvO2 60-65 %

Yiiksek risk (> 20 %) c

@

EUROPEAN
SOCIETY OF
CARDICLOGY™

EU MO EAN
ES LA TORY
ML ELY

TAPSE/sPAP <0.19
mm/mmHg Perikardial efuzyon orta veya
ileri

ni

i

RVEF<37%,SVI<26 mL/m2,
RV ESVI > 54 mL/m

SVI< 31 mL/m2



'G Tablo 18. Basitlestirilmis dortliu strata risk belirleme @ @

[[[[[[[[[
5 r

yaklasimi (COMPERA 2.0 ) pra
Prognoz Orta-dusuk risk Orta-yuksek risk Yuksek risk
belirleyicileri
Puanlama 2 3
WHO-FS _ i
6DYM, m 320 - 440 165 - 319
BNP ng/L veya 50 - 199 200 - 800
NT-proBNP,2 ng/L 300 - 649 650 - 1100




Cassandra Caresizligi

Cassandra, Frederick Sandys 1863-1864 Ulster Museum



Sag ventrikult geri kazanmak ( Reverse Remodeling ) icin
En Az % 40 PVR Azalisi Gerekiyor !

1,00

Probability of RVRR

,00—

T T T T I
-100 -80 -60 -40 -20 (8] 20 40

Badagliacca R, figure from Sanz J, J Am Coll Cardiol. 2019;73:1463-1482



PDGF-R

TI Endothelin 1

Selective Dual
ERA ERA

PDGFr ETAr ETBr

Fosfolipase C

Vasokonstrictor
Proliferative




PDGF-R

TI Endothelin 1

Selective Dual
ERA ERA

PDGFr ETAr ETBr

Fosfolipase C

Vasokonstrictor
Proliferative

sGC stim

PDESI

sGC

GTP

VIPr

J

PDES
cGMP

GMP

Vasodilator
Antiproliferative




PDGF-R

TI Endothelin 1

Selective Dual \‘ :
ERA ERA
sGC stim

PDGFr ETAr ETBr

Fosfolipase C

Vasokonstrictor
Proliferative

’/ Prostacyclin

VIP Epoprostenol  Prostacyclin Res
Prostacyclins agonists
PDESI
VIPr U

J IPr

AMP < cAMP ~ ATP

sGC PDE5

GTP  c¢GMP  GMP Vasodilator
Antiproliferative




Activin /

PDGF — . BMP
.
PDGF-R ©_ Prostacyclin = pathway
TKI Endothelin 1 . .
¥ Epoprostenol  Prostacyclin Res ERIR -
) N WAL Prostacyclins agonists Activin signalling
—— inhibitors (scavenge)
ERA ERA
sGC stim PDESI VP \J Activin
‘ ’ r
U V IPr .
PDGFr ETAr  ETBr o BMPRII and ALK 1,2,3,6
ostolipase
sGC PDES5S

: Rebalances pro-/
Vasokonstrictor GTP  ¢cGMP  GMP Vasodilator antiproliferative
Proliferative Antiproliferative | | signalling




IV Epoprostenol ileri evre PAH hastalarinda
mortalite zzalisi sagladigi kanitlanmis tek ilactir.

Mortalite azahsi % 70

OR Events

Events :

Meta-analiz (2013)

OR Events Events

Study (95% CI) Treatment Control . Study (95% Cl) Treatment Control
Rubin : : Rubin : 0.35
< 030 : * : /11 3/12

(1990) . (003,343 Y11 312 i(1000) : (0.04,286) Y .
Barst : Barst - 0.11
(1995) : @ 0%'005 g3 0/41  8/40 i (1995) * : (0.03,046) /41 8/40
Badesch : 0.77 : Badesch - 0.77
(2000) +E (0.20, 3.03) 4/56 5/55 & (2000) +E (0.20, 3.00) 4/56 5/55
Overall : Overall \ 0.32
(l-squared = .. i@ S g2 5/108  16/107 } (-squared = ‘ (013,077) /108 16/107
41.4%, p=0.182) y - : 46.6%, p=0.153) =

| ' | | I

0.00256 1 390 0.0255 1 39.3
Conventional Epoprostenol Conventional Epoprostenol
worse worse worse worse

Mantel-Haenszel z=2.35p =0.019
Heterogeneity p = 0.182

RR =70%

Peto z=252 p=0.012
Heterogeneity p = 0.153

RR = 68%

Galié N, et al. ] Am Coll Cardiol 2013;62:D60-72.



GRIPHON

= 100 ~100-
2 2
- -\_\‘_\ Selexipag + ERA+ PDE-5i  w
$ 80- & 80- Selexipag + ERA + PDE-5i
> >
o Risk o
g hisi <
& 60+ el S60
s % 64 Placebo + ERA + PDE-5i 3
= (p<0.0001) s \
3 40 g 40 Placebo + ERA + PDE-5
2 2
o= c
2 20- s 20-
© . © »
o FC I paﬂents o FC I patlents
0 1 1 L] 1 L) 0 ) ) L) ) )
0 6 12 18 24 30 0 6 12 18 24 30
Time (months) Time (months)
Placebo 60 52 40 23 12 7 Placebo 133 104 77 46 31 19
Selexipag 55 46 36 29 14 13 Selexipag 122 92 68 47 28 17

*HR adjusted for baseline 6MWD; *As measured by a composite primary morbidity-mortality endpoint.
Results were driven by a decrease in PAH worsening and do not apply to mortality on its own.

Coghlan JG, et al. Am J Cardiovasc Drugs 2018; 18:37-47.



GRIPHON Calismasinda Erken Kombinasyon ( < 6 ay)
Hastanin Klinik Seyrini Olumlu Etkiliyor

<6ay > 6 ay
Selexipag time from diagnosis < 6 months —— Selexipag time from diagnosis > 6 months
. 1007 — Placebo time from diagnosis < 6 months ,Joo'"'“?!—_.ﬁ —— Placebo time from diagnosis > 6 months
P X s S
£ 80- =L e
g g ]
Q @ L T e
& 607 £ gy ! S
2 5
£ 40- 2 40-
3 3
2 201 2 204
% HR (95% CIl) < 6 months: 0.45 (0.33-0.63) % HR (95% CI) > 6 months: 0.70 (0.54-0.91)
. 0 T T T T T a 0 T T r T T
0 6 12 18 24 30 0 6 12 18 24 30
. . Months since randomization : - Months since randomization
Patients at risk: Patients at risk:
Selexipag 207 161 133 95 68 32 Selexipag 367 294 228 151 103 69
Placebo 197 138 108 63 39 23  Placebo 385 295 239 157 110 65

Gaine S, et al. Presented at ATS 2019 (Poster number 101)



AMBITION : FS Il evresinde Amb+Tad kombinasyonu ile
monoterapiye kiyasla klinik yarar daha da belirginlesiyor.

Time to Clinical Failure, FC Il

Risk reduction: 42%

Time to Clinical Failure, FC Il

Combination therapy

Pooled monotherapy

0576 “—y
201 95%Cl (0.388, 0.855)

, “ven Combination therapy
~ 80 e 80
g 60: 9 60-

|

b b
- -
s ¢ 5

. >
Yol R0 w 1w

95%Cl (0.071, 0.629)
1 Risk reduction: 79% .
0 Ll L) L) L) L) Al L)

0 24 48 T2 % 10 14 168 "
b ik Time (weeks)

7% § 57 4 n 2 10 2 Combintion herapy P

m 66 51 3% % 15 s 3 Pooled monotherapy “

White et al. Respiratory Research (2019) 20:208 https://doi.org/10.1186/s12931-019-1180-1

8 T2 9% 120 144 168
Time (weeks)

12 %8 n 49 %
104 n 52 K 16



Kaplan-Meier Sagkalim ve transplantsiz sagkalim ongoriulerinde
Baslangicta ucli_kombinasyon, ikili veya tekli tedavi stratejilerine gore daha ustuin.

10 86 % (0.74 — 0.97) -
l p<{);001
08
% 43 % (0.33 — 0.54) p001
5 08
(]
$ 04 43 % (0.38 — 0. .
0 p=085
02
p<0.001 (log fank test)
00
0 1t 2 3 4 5 6 7 8 9 10
Patients, at risk (n) Years
Triecombo 77 76 59 5 4 0 26 2 17 10 6
Duslcombo /7551 418 299 225 169 15 79 46 24 12 7

Monotherapy ] 984 786 630

84 369 284 210 161

Transplant-free survival

Patients, at risk (n)

10

08

06

04

02

0.0

ol |

Boucly A, et al. Am J Resp Crit Care Med 2021, 204 ( 7); 843-54.

p=0.03
p=0.013
2
p=0.28
p=0.038 (log rank test)
o 1 2 3 4 5 6 17 8 9 10

% 59 5 40 30 26 2 17 10 6

Dual combo _m 551 418
984

209 226 169 15 79 46 24 12 7

786 630 484 369 284 210 161 123 8 61



1.0 B i
.001 :
pf\O‘ p=0.003
0.8 =
5 0.8
COMPERA 3 COMPERA 3
e — | 0'6 <0m1 . 2 06 p<0-001
Yiksek- @ e Orta-risk 3 °
. © =
risk status L. status 8 04 o
o p=0.025
0.2 _ﬁ‘ 0.2
p<0.001 (log rank test) p=0.41
- : g p<0.001 (log rank test)
Y0 1 2 3 4 5 6 7 9 10 =2 3 4 5 6 7 8 9 10
Patients, at risk (n) Years Patients, at risk (n) Years
Triplecombo 7 38 27 24 17 13 12 10 9 3 1 Triplecombo 1 38 32 28 23 17 14 12 8 5 3 0
Dualcombo 7 113 71 48 33 24 16 8 3 1 1 Dual combo —I1 382 301 214 160 122 83 59 38 21 10 6
Monotherapy 11 92 69 49 38 30 19 10 8 3 3 Monotherapy —71 714 560 454 340 257 199 144 113 86 61 46
c = w
0.8
g
COMPERA £ ¢
S o
Duslik-risk =
3 04
status =
0.2
p=0.41 (log rank test)
9993 = 5 6 7 8 9 10

Patients, at risk (n)

Dual combo —_I'1 56
Monotherapy 11 178 157 127 106 82

46 37

Years

16 12 5 1 1 (o)
66 56 40 31 21 12

Boucly A, et al. Am J Resp Crit Care Med 2021, 204 ( 7); 843-54.



10 yilhk sagkalim , PGI2 iceren li¢cli kombinasyon ile PGI2 iceren ikili
kombinasyona veya PGI2 monoterapisine kiyasla anlamli olarak yuiksek.

N

0.8

0.6

0.4

Overall survival

0.2

p=0.005 (log rank test)

—— |

p=0.65

Iv/sc Prostasiklin iceren baslangictan iglii
kombinasyon en giiclu tedavi secenegi

0.0 0 ]

Patients, at risk (n)

—I"1 Triple combo incl. PGl 76 59
—I"1 Dual combo incl. PGl 41 34
- g PGl, Monotherapy 31 26

2

52
30
25

3

25
23

4 5 6 7 8 9 10
Years

30 26 22 17 10
18 15 12 9 8
19 15 13 9 9 8

Boucly A, et al. Am J Resp Crit Care Med 2021, 204 ( 7); 843-54.



OPTIMA :
PAH ’ da Upfront Masitentan ve Tadalafil Kombinasyonu

- Baslangica gore 16. haftada ortalama deqgisim . .
Degisken siangica g (9695 % CI ) g3

PVR (Wood U) - % 47 P < .0001
Geometrik ort. oran =0.53; 95% CI, 0.47-0.59;

KI (L/ dak / m? ) +0.91 (95% Cl, 0.71-1.11) P <.0001

Ort PAB ( mmHg ) - (.83 (95% ClI, —11.71to =3.94) P = .0002

6DYM (m) +35.8m P <.0008

NT-proBNP - 68 % P < 0001

(Geometrik ort. oran =0.32; 95% CI, 0.23-0.44)

“OPTIMA PAH’da upfront ikili kombinasyonun
hemodinamik tararini ortaya koyan ilk calismadir.”

Sitbon O et al. Eur Respir J 2020



FIGURE 2 Change From Baseline to Week 26 in RVSV and PVR in the Final Analysis Set (n = 71)

60 - RVSV artisi 1 PVR azalisi
50 - . .
3 . Baslangicta Macitentan + PDE-5i
_E 40- o
§§ sl |1 en anlaml diizelmeyi saglamis.
= 8 = , ° F 3 .
% % 20 -+ " E * Overall = ‘; 15 1
=9 . + treatment effect: 53
= £ 10 - T 3 12.0 mL g2 .
— ¥ (N s 1|° |es%cL:84,158) 85 .
s & [ PPN — I I B — R (B T —— B e
E5 : 53 |
> 82 ’ S = : Overall
+ 10 - . E
o & ' o > ) treatment effect:
2 . g : 0.62
& 20 - = {99% CL: 0.56, 0.69)
-30 -
-40 0

Macitentan Initiated:
« In Treatment Naive Patients
» In Patients Receiving Stable Background PDE-5i

Th e R E PA I R St u d y ¢ In Treatment Naive Patients as Initial Combination With a PDE-5i

Noordegraaf AV, et al. JACC Cardiol Img. 2022 Feb, 15 (2) 240-253




TRITON: Multicenter, double-blind, randomized, placebo-controlled, phase 3b study

n=123 Macitentan Tadalafil Selexipag
10 mg o.d. 40 mg o.d. 200-1,600 ug b.i.d.
Macitentan Tadalafil Placebo

N;;"t'ilgn‘ii:gv?f'fg‘l’;lggﬁgpye:xggia‘{e n=124 10 mg o.d. 40 mg o.d. 200-1,600 pg b.i.d.

hypertension (PAH)

Initial Initial Treatment Secondary Endpoints (Exploratory Analyses)
triple double effect

41% reduction in risk of disease
progression with initial triple oral vs

Primary Endpoint initial double oral combination therapy
Pulmonary No ~ 1004
vascular -54% -52% difference = =
resistance S 80-
L
VS
& 60
Secondary Endpoints (Exploratory Analyses) g
- 40—
6-Minute g
di;vtgyl(ce +35m +56m No K 204 Hazard Ratio: 0.59;
difference = o 95% Cl: 0.32, 1.09
i Bas'eline We'ek Mo'nth Mc;nth Mo'nth Mc:nth
NT-proBNP -74% -75% 26 12 18 24 30
s |n1itial triple oral s [nitial double oral

Chin, KM, et al. J Am Coll Cardiol 2021;78:1393-140.
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Kardiyopulmoner ko-morbiditeler |
bulunmayan hastalar

Baseline Risk
( 3 strata )

Baslangicta
ERA + PDE5iI ve i.v. veya
s.c. PCA(Sinifll a)

Duzenli takip degerlendirmeleri

——



EUROPEAN EUROIEAN
SOCIETY OF AESPIRATORY
CARDICLOGY™ SOCIETY

Kardiyopulmoner ko-morbiditeler
bulunmayan hastalar

Baseline Risk
I ( 3 strata

Baslangicta
ERA + PDE5iI ve i.v. veya
s.c. PCA(Sinifll a)

Baslangicta
ERA + PDES5i tedavisi
(Sinif 1)

L ——
Duzenli takip degerlendirmeleri

———— - ————— e —— -—— —~ -—




c Tablo 9 - Kardiyopulmoner ko-morbiditeleri bulunmayan @ D
idiopatik, kalitsal veya ilacglarla iliskili pulmoner arteryel o
hipertansiyon hastalarinda baslangi¢ oral kombinasyon

tedavileri onerileri

Oneriler Sinif®  Diizey ©
Ambrisentan ve tadalafil ile baslangic kombinasyon B
tedavisi onerilir 6420423

Macitentan ve tadalafil ile baslangic kombinasyon B
tedavisi onerilir 240

Diger ERA lar ve PDES5i leri ile baslangic kombinasyon lla B
tedavisi dluisintilmelidir =

Macitentan, tadalafil ve selexipag ile ticli baslangic B

kombinasyon tedavisi onerilmez:



Determinants of Intermediate—low risk Intermediate—high risk High risk

prognosis

Points assigned 2 3 EUROPEAN LUROIEAN
' zg;g&ogt. RESPIRATORY
| WHO-FC _ n ek

6MWD, m 320-440 165-319

BNP ng/L or 50-199 200-800

NT-proBNP,? ng/L 300-649 650-1100

Risk ( 4 strata )

Baslangi¢ tedavisini
strdir ( Sinif 1)




Determinants of Low risk Intermediate—low risk Intermediate-high risk High risk
prognosis
EUROIEAN
AESPIRATORY
- SOCIETY

i f EUROPEAN
Points assigned 2 N . cociETYOF
| CARDICLOGY
| WHO-FC ]
6MWD, m 320-440 165-319
BNP ng/L or 50-199 200 - 800
NT-proBNP,? ng/L

300- 649 650—-1100

Risk ( 4 strata )

Baslangic tedavisini PRA ekle ,
surdiir ( Sinif 1) (Sinif lla)

\




EUROPEAN
SOCIETY OF
CARDICLOGY™

Points assigned 2 3

Determinants of Low risk Intermediate—low risk Intermediate—high risk High risk
prognosis
\.,

: WHO-FC n

| 6MWD, m 320-440 165-319
BNP ng/L or 50-199 200-800
NT-proBNP,? ng/L

300 - 649 650-1100

Orta-yuksek
veya yuksek

-~ I.v. veya s.c. PCA
Baslangi¢ tedavisini ' ve/veya AC nakli
(Sinif 11a) icin degerlendirme
T ) | ‘ J \ ( S|n|f Il a )

strdir ( Sinif 1)
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Tablo 15- Bag dokusu hastaliklariyla iliskili
pulmoner hipertansiyon igin oneriler

Oneriler Sinif-  Kanit
diizeyi »

BDH ile iliskili PAH icin, IPAH hastalarindaki C

tedavi algoritmalari aynen onerilir.




Efficacy and Safety of Pulmonary Vasodilators in the
Patients with Eisenmenger Syndrome: A Meta-analysis of
Randomized Controlled Trials

Eisenmenger hastalarinda PAH tedavileriyle
% 65 Mortalite Azalisi

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M- Fixed, 9% C| M-H. Fixed, 9% C|
Galie, N 2006 0 37 0 17 Not estimable
Gatzoulis, M. A 2019 1T 114 0 12 37% 297[0.12,73.77)
LIU,Y 2015 0 38 1T 41 105%  0.35[0.01,8.87] "
Mukhopadhyay, S 2011 0 14 0 14 Not estimable
Sun, Y. J 2013 - 68 11 53 858%  0.24[0.07,0.80] .
Total (95% Cl) 211 237 100.0%  0.35[0.13,0.95] 4‘
Total events 5 12
Heterogeneity: Chi = 2.09, df = 2 (P = 0.35); 1= 4% 0102 Di 1 ! 110 5=n
Test for overall effect: 2= 2.05 (P =0.04) Favours [experimental] Favours [control]

Hou Y, et al. Pulm Circ 2021, March, DOI: 10.1177/20458940211015823




@ Tablo 19 — Eriskin dogumsal kalp hastaligi ile iliskili #%

EUROPEAN

e pulmoner arteryel hipertansion icin oneriler

SR il

Oneriler Sinif  Kanit

diizeyi
Bosentan semptomatik Eisenmenger sendromu hastalarinda eksersiz B
kapasitesini artirmak icin onerilir >4

Eisenmenger sendromu da dahil, eriskin DKH hastalarinda , diger ERA Il a C
lar, PDES5i leri, riociguat, prostasiklin analoglari ve prostasiklin reseptor
agonistleri disunilmelidir

Duzeltilmis defekt sonrasi erigkin DKH hastlahigi bulunan disiik ve orta || g C
riskteki hastalarda PAH icin onay almis ilaglarla baslangicta oral

kombinasyon tedavileri , yiiksek riskli hastalarda ise i.v./s.c. Prostasiklin

analoglari iceren baslangicta kombinasyon tedavileri diistiiniilmelidir

Eisenmenger sendromu dahil, eriskin DKH hastalarinda, tedavi Il a C
hedeflerini yakalayamama durumunda, ardisik kombinasyon tedavileri
distintlmeldir



Tablo 11- Vazoreaktiviteye yanitsiz idiopatik, kalitsal veya ilaglarla @
iliskili pulmoner arteryel hipertansiyonu olan ve kardiyopulmoner S

ko-morbiditeleri bulunan hastalarda tedavi onerileri®

Oneriler

Baslangic tedavisi onerileri

Kardiyopulmoner ko-morbiditeleri bulunan IPAH/KPAH/DPAH
hastalarinda baslangicta bir PDE5i veya bir ERA ile tekli tedavi
disunulmelidir

Takip sirasinda tedavi kararlari icin oneriler

Kardiyopulmoner ko-morbiditeleri bulunan ve ERA veya PDES5i
tekli tedavisi altindayken orta veya yuiksek duzeyde olim riski
tasiyan IPAH/KPAH/DPAH hastalarinda ilave PAH tedavisi bireysel
temelde disuniilebilir ©

Sinif 2 Dﬁbzey

lla C
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ORIGINAL RESEARCH

Randomized Trial of Macitentan/Tadalafil s
Single-Tablet Combination Therapy for
Pulmonary Arterial Hypertension

Ekkehard Griinig, MD,* Pavel Jansa, MD, PuD,"” Fenling Fan, MD, PuD," Jakob A. Hauser, MD, PuD,*
Matthieu Pannaux, MSc,” Adele Morganti, MSc,' Hany Rofael, MD, PuD,* Kelly M. Chin, MD, MSCS"



CENTRAL ILLUSTRATION Combination of Macitentan and Tadalafil in a Single Tablet: A Randomized Phase 3 Trial
in Pulmonary Arterial Hypertension (The A DUE Study)

Single-tablet combination therapy with macitentan and tadalafil vs monotherapy
in patients with pulmonary arterial hypertension

A DUE: Multicenter, randomized, controlled, double-blind, Phase 3, adaptive study

ERA + PDESi is the -
foundation of PAH treatment* Study Design

Efficacy and Safety Results

Primary endpoint: Change in PVR from baseline
to week 16 (% from baseline, geometric means)

PDES5i é
i M/TFDC_M Macitentan

Adults with PAH i *
/ WHOFClHlorill y Treatment Effect
* ’ i (n 70) (n =2) Greater
-1871 reduction
Maatentan Tadalafll Tadalafll , from base.l:ne
10 mg 20mg 20mg Study Groups | 29%
| |
I

M/TFDC_T Tadalafil
(n= 86)# (n 44)
M/T FDC_M M/TFDC.T Greater
reduction
P P ¢44°/o from baseline
naive or
prior ERA-treated |prior PDESi-treated 28%"*T
vs Vs

LAk
)

Macitentan/tadalafil fixed-dose Macitentan Tadalafil Marked hemodynamic improvement in
combination (M/T FDC) monotherapy monotherapy the M/T FDCarms
10 mg 40 mg
Simplified treatment approach in -
a once-daily single tablet ot

ok The M/T FDC was well tolerated: safety profile
prior ERA-treated |prior PDESi-treated consistent with macitentan and tadalafil
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ORIGINAL ARTICLE

Phase 3 Trial of Sotatercept for Treatment
of Pulmonary Arterial Hypertension

M.M. Hoeper, D.B. Badesch, H.A. Ghofrani, J.S.R. Gibbs, M. Gomberg-Maitland,

V.V. MclLaughlin, |.R. Preston, R. Souza, A.B. Waxman, E. Griinig, G. Kopec,
G. Meyer, K.M. Olsson, S. Rosenkranz, Y. Xu, B. Miller, M. Fowler, J. Butler,

J. Koglin, ). de Oliveira Pena, and M. Humbert, for the STELLAR Trial Investigators*

Sotatercept Placebo Total
Characteristic (N=163) (N=160) (N=323)
Background therapy for pulmonary arterial hypertension — no. (%) |
Prostacyclin infusion therapy** 65 (39.9) 64 (40.0) 129 (39.9)
Monotherapy 9 (5.5) 4 (2.5) 13 (4.0)
Double therapy 56 (34.4) 56 (35.0) 112 (34.7)
Triple therapy 98 (60.1) 100 (62.5) 198 (61.3)

Hoeper M, et al. NEJM 2023; 388:1478-1490, DOI: 10.1056/NEJM0a2213558



Primer EP; 24 haftada 6DYM degisimi

-  Sotatercept & Mean 7% Imputed median -~ Imputed median
(prespecified analysis) (post hoc analysis)
—  Placebo @ Mean O Imputed median “ Imputed median
(prespecified analysis) (post hoc analysis)
60 —

SC sotatercept 3- haftada bir

W b W0
© ©0 O
| S

Change from Baseline (m)
P

10—
O -
—~10- Placebo
—-20-1— Y Y Y . . Y v N
o 3 6 9 12 15 18 21 24

Weeks after Randomization

No. at Risk
Sotatercept 163 B b g 154 AT
Placebo 160 154 5% | 147

Hoeper M, et al. NEJM 2023; 388:1478-1490, DOI: 10.1056/NEJM0a2213558



Multicomponent improvement

level, and WHO functional class — no./total no.
Percentage of patients (95% Cl)
Pulmonary vascular resistance — dyn-sec-cm™
Median change estimate (95% Cl) from baseline at wk 247
Hodges—Lehmann location shift from placebo estimate (95% Cl)i
NT-proBNP — pg/ml
Median change estimate (95% Cl) from baseline at wk 247
Hodges—Lehmann location shift from placebo estimate (95% Cl)i
WHO functional class
Patients with improvement at wk 24 from baseline — no. /total no.
Percentage of patients (95% Cl)
Time to first occurrence of death or nonfatal clinical worsening event
Hazard ratio (95% CI)§
French risk scoref{

Patients with a low-risk score with the use of the simplified French
model at wk 24 — no. /total no.

Percentage of patients (95% Cl)
PAH-SYMPACT Physical Impacts domain scoreqY
Median change estimate (95% Cl) from baseline at week 247
Hodges—Lehmann location shift from placebo estimate (95% Cl) i
PAH-SYMPACT Cardiopulmonary Symptoms domain scoreq
Median change estimate (95% Cl) from baseline at week 247
Hodges—Lehmann location shift from placebo estimate (95% Cl)i
PAH-SYMPACT Cognitive/Emotional Impacts domain score§
Median change estimate (95% Cl) from baseline at week 247
Hodges—Lehmann location shift from placebo estimate (95% Cl)i

Se kO N d er E nd-pOi ntle r Hoeper M, et al. NEJM 2023; 388:1478-1490,

Patients who met all three criteria for 6-min walk distance, NT-proBNP

63/162| 16/159]
38.9 (31.3 to 46.9) ** 10.1 (5.9 to 15.8)
-165.1 (-176.0 to ~152.0 32.8 (26.5 to 40.0)

-234.6 (-288.4 to -180.8){9

-230.3 (-236.0 to -223.0) 58.6 (46.0 to 67.0)
-441.6 (-573.5 to -309.6){9

48/1639* 22/159)|
29.4 (22.6 to 37.1) 13.8 (8.9 t0 20.2)
64/162| 29/159)|
39.5 (31.9 to 47.5)q** 18.2 (12.6 to 25.1)
-0.13 (~0.15 to 0.00) 0.01 (0.00 to 0.13)

-0.26 (-0.49 to -0.04)9 | |

-0.12 (-0.14 to -0.08) -0.01 (~0.03 to 0.00)
-0.13 (-0.26 to -0.01)q| |

0.00 (0.00 to 0.00) 0.00 (0.00 to 0.00)
-0.16 (-0.40 to 0.08)



Effects of sotatercept on haemodynamics and right heart function: analysis of STELLAR trial

Rogerio Souza , David B. Badesch, H. Ardeschir Ghofrani, J. Simon R. Gibbs, Mardi Gomberg-Maitland, Vallerie V. McLaughlin, loana R. Preston, Aaron B.

Waxman , Ekkehard Grlinig, Grzegorz Kopeé, Gisela Meyer, Karen M. Olsson, Stephan Rosenkranz, Jianxin Lin, Amy O. Johnson-Levonas, Janethe de Oliveira
Pena, Marc Humbert and Marius M. Hoeper
European Respiratory Journal 2023 62: 2301107; DOI: 10.1183/13993003.01107-202

Pathological remodelling in PAH

mPAP PA compliance RV work mRAP NT-proBNP
Pulmonary arteries = 8- 0.0001 ‘ - <0.0001 %
» Thickening of the E 3 0.8 ,-L| .QE’ 0.0 LJ:‘I 1 p 500 T
intima/media T (T — — il= - f:r_|
« Narrowed lumen ﬁ ' T;o 0.6+ b 0.5 0 0
oo Ke) “U.o™ oo T
-5 ¥ R
= 2 o
EE E 04- EE £ -1- € -500- |
a5 3 S -1.0- e E = -+
reep! R A - E 0.21 a0 -2+ ~10004
& L [:l'1 8 _Jp<0.0001 p<0.0001
S T . 0.0+ — O -154+ y 34 h -15004— T
Placebo Sotatercept Placebo Sotatercept Placebo Sotatercept Placebo Sotatercept Placebo Sotatercept
O e
- - \:\_—f/
O TAPSE/sPAP Change from baseline in Plecabo Sotatercept
ECHO parameters
0.154 _p<0.0001
— RVESA/LVESA (95% CI) 0.04 (-0.06, 0.15) -0.27 (-0.37,-0.17)
2 0,10 - Difference (35% Cl); p-value -0.32 {-0.46, -0.17); p<0.0001
to O
Jé'- RVA-ED, cm? (95% Cl) 0.86 (-0.08, 1.80) -4.45 (-5.37,-3.54)
:'::r:“d g 0.057 Difference (95% Clj; p-value -5.31 (-6.60, ~4.02); p<0.0001
- MRAP elevated = 0.00 RVA-ES, cm2 (95% CI) 0.26 (-0.53, 1.05) -4.13 (-4.90, -3.37)
/' «Enlarged RV £ o - pm e
+ Tricuspid Difference (95% Cl); p-value -4.39 {-5.47, -3.31); p<0.0001
regurgitation ~0.05=— T

Placebo Sotatercept

/' TRG, mmHg (95% CI)

Difference (95% Cl); p-value

-0.46 (-3.84,2.92)
-16.54 {-21.58, -11.50); p<0.0001

-17.00 (-20.87, -13.13)




Inhale platelet-derived growth factor receptor , colony stimulating factor 1 receptor,
ve mast veya stem cell growth factor receptor kinase inhibitor

N R, W

Mast cell -
Macrophage ; 8 T e

Inflammatory
e mediators and
= proteases

Fibroblast

Endothelial cell
S
]r BEMPR2 § CSF1R ‘r PDGFR ‘]l) c-KIT
L. Increase/ Decrease/
Seralutinib i~ activation o inhibition

Anna Galkin, European Respiratory Journal 2022 60: 2102356; DOI: 10.1183/13993003.02356-2021



Seralutinib in adults with pulmonary arterial hypertension
(TORREY): a randomised, double-blind, placebo-controlled

phase 2 trial

Robert P Frantz, Vallerie V McLaughlin, Sandeep Sahay, Pilar Escribano Subias, Ronald L Zolty, Raymond L Benza, Richard N Channick,
Kelly M Chin, Anna R Hemnes, Luke S Howard, Olivier Sitbon, Jean-Luc Vachiéry, Roham T Zamanian, Matt Cravets, Robert F Roscigno,
David Mottola, Robin Osterhout, Jean-Marie Bruey, Erin Elman, Cindy-ann Tompkins, Ed Parsley, Richard Aranda, Lawrence S Zisman,
Hossein-Ardeschir Ghofrani, on behalf of the TORREY Study Investigators®

_ _ Number of background therapies
Faz 2, randomize, cok-merkezli ( 40

One 2 (5%) 1(2%)
hastane) , cok-uluslu, ¢ift-kor , plasebo Two 16 (38%) 18 (41%)
kontrollu caligma. PAH hastalar 1:1 | Three 24 (57%) 25 (57%) |
olarak, inhale seralutinib (60 mg x2 Prostacyclin-prostacyclin receptor agonist use
/gln, 2 hafta, sonra 90 mg x2 /gln) | Parenteral 19 (45%) 19 (43%) |
veya plaseboya randomize. Oral 10 (24%) 10 (23%)

Lancet Respir Med 2024; 12: 523-34 Published Online May 2, 2024 https://doi.org/10.1016/ S2213-2600(24)00072-9



Least squares mean (95% Cl) change in
pulmonary vascular resistance (dyne-s/cm?)

24 Haftada PVR azaligi : Seralutinib vs placebo
B ¢
Least squares mean -66-9 -136-8 Least squares mean -49-0 -168-4
difference (95% Cl) (-183:3t049:5) (-269-1to-4-5) difference (95% Cl) (-1623to 64-4) (-301-7to -35-0)
p value 0-26 0-04 p value 0-40 0-01
200 - Placebo (n=42) 200 - 72-8 (-22-4t0168-1)
[ Seralutinib (n=44) —~
150 467 (-34-4t0127-8) c E 1504
3 =8
100 c & 100
£
ST S g
= 5
0-----pessssssscpasashesanr - -~ -~ 37
c P
C
S £
-100 60 g g ~HE SET
(-91-4t0 79-3) 7 & oo (C00510638)
-150- 2 2 -62:3(-151-0t0 26.5)
WAL =3 -200 955 (-190-2 to -0-8)
i ~901(-194-5t0 14:3) = -
250 : : : ; - n=25 ' n=24 | n=17 ' n=20 '
n=20 n=30 n=22 n=14 “ e A e J
S N % N /
REVEAL 2.0 risk score <6 REVEAL 2.0 risk score =6
WHO Functional Class Il WHO Functional Class Il

Lancet Respir Med 2024; 12: 523—-34 Published Online May 2, 2024 https://doi.org/10.1016/ S2213-2600(24)00072-9



American Journal of Respiratory and Critical Care Medicine 2024;209:A1011

Interim Results From the Phase 1B and Phase 2 TORREY Open-label
Extension Study of Seralutinib in Pulmonary Arterial Hypertension (PAH)

0. Sitbon 3, S. Sahay 2, P. Escribano Subias % R.L. Zolty ° J.F. Kingrey ° B. Penn !’ I. Sobol 2, N. Sood 4 R.L. Benza

8 R.N. Channlck” K.M. Chin '8 Show All...
https //doi.org/10.1164/ajrccm- cc}nference 2024.209.1 MeetingAbstracts.A1011

Median change in pulmonary vascular

resistance between week 24 and week 72:

Continued

seralutinib - -47.5 dyne*s/cm’
group

Placebo-to-

seralutinib -47 dyne*s/cm?
group

Healio™®
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World Syrmg 1o on Pulmonary
Mypartonsion Associatior

Baslangi¢c asamasinda

Yuksek risk yok Yuksek risk

ERA + PDE-5i kombinasyonu
- 1

v

Takibin 3. — 4. ayinda ilk risk degerlendirmesi
ve siklikla tekrarlama

risk degerlendirmesi

Chin KM, et al. Eur Respir J 2024



o Prognoz belirleyicileri
Puanlama

WHO-FS

6DYM, m

World Symposio on Pulmonary
Mypartension Association

BNP ng/L veya

NT-proBNP,? ng/L

Baslangi¢ tedavisine
devam et

Chin KM, et al. Eur Respir J 2024

Diisiik risk

Orta-diisiik risk
2
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300 - 649

Orta-yiiksek risk
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Yiiksek risk




G Prognoz belirleyicileri
Puanlama

WHO-FS

A st e Pat 6DYM, m

BNP ng/L veya

NT-proBNP,? ng/L

Diisiik risk

Orta-diisiik risk
2
320 - 440
50 -199
300 - 649

Baslangi¢ tedavisine
devam et PDE-5I ni sGCS tedavisiyle
degistirmeyi disiinebilirisin

Activin-signalling inhibitor ,
oral veya inhale prostasiklin
pathway ajani (PPA) ekle

Chin KM, et al. Eur Respir J 2024

Orta-yiiksek risk
3
]
165 -319
200 - 800
650 — 1100

Yiiksek risk




® Prognoz belirleyicileri Diisiik risk Orta-diisiik risk Orta-yiiksek risk Yiiksek risk
Puanlama 2 3
WHO-FS _ 1l
. SO ST 6DYM, m 320-440 165 -319
A BNP ng/L veya 50 - 199 200 - 800
NT-proBNP,? ng/L 300 — 649 650 - 1100

Orta-yuksek risk

i.v./ s.c. prostasiklin
pathway ajani (PPA) veya
activin-signalling inhibitor

ekle

Activin-signalling inhibitor ,
oral veya inhale prostasiklin
pathway ajani (PPA) ekle

Baslangi¢ tedavisine
devam et PDE-5I ni sGCS tedavisiyle
degistirmeyi disiinebilirisin

Chin KM, et al. Eur Respir J 2024



Baslangi¢ tedavisine
devam et

Activin-signalling inhibitor ,
oral veya inhale prostasiklin
pathway ajani (PPA) ekle.

PDE-5I ni sGCS tedavisiyle

degistirmeyi duistiinebilirisin.

Chin KM, et al. Eur Respir J 2024

Prognoz belirleyicileri Diisiik risk Orta-diisiik risk Orta-yiiksek risk Yiiksek risk
Puanlama 3

WHO-FS ]

6DYM, m 320 - 440 165 -319

BNP ng/L veya 50 - 199 200 - 800

NT-proBNP,? ng/L 300 — 649 650 - 1100

Orta-yiksek risk

i.v./ s.c. prostasiklin
pathway ajani (PPA) veya
activin-signalling inhibitor

ekle

i.v./ s.c. prostasiklin
pathway ajani (PPA) ekle
( eger ilk tercih degise )
veya activin-signalling
inhibitor ekle




Prognoz belirleyicileri Diisiik risk Orta-diisiik risk Orta-yiiksek risk Yiiksek risk
Puanlama 3
WHO-FS 1l
i 6DYM, m 320-440 165 -319
T BNP ng/L veya 50 - 199 200 - 800
NT-proBNP,? ng/L 300 — 649 650 - 1100

Baslangi¢ tedavisine
devam et

Activin-signalling inhibitor ,
oral veya inhale prostasiklin
pathway ajani (PPA) ekle.

PDE-5I ni sGCS tedavisiyle

degistirmeyi duistiinebilirisin.

Orta-yuksek risk

i.v./ s.c. prostasiklin
pathway ajani (PPA) veya
activin-signalling inhibitor

ekle

Chin KM, et al. Eur Respir J 2024

i.v./ s.c. prostasiklin
pathway ajani (PPA) ekle
( eger ilk tercih degise )
veya activin-signalling
inhibitor ekle

Direncli orta-yiiksek veya yiiksek risk

Maksimal tedavi : 4 ilagla, i.v./ s.c. prostasiklin pathway
ajani (PPA), ERA, PDE-5i veya sGCS, activin-signalling
inhibitor
AC transplant icin degerlendirme




Tirkiye PH Veritabani
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Serimizde ikili kombinasyonlar

BOS+SiL BO:;;AD
AL 20% / " BOS+TREP
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— 0
SiL+ inh ILO TREP N — | — 6%
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0% |||II .
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i 24%
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1% ; :
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Macitentan iceren ikili kombinasyonlar % 46




Serimizde Uclt kombinasyonlar

MAC+SiL+SEL MAC+TAD+SEL

8% 28%
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PH Sagkalimi ve Olaysiz Sagkalimi

Uc ayri doneme gore

(2016 oncesi , 2016-19 ve 2019 sonrasi )
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PH Sagkalimi ve Olaysiz Sagkalim
Uc ayri doneme gore

(2016 Oncesi , 2016-19 ve 2019 sonrasi )
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Significant Trend for Mortality Reduction in PH

LMY YO ¥
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T os Hazard ratio = 0.76 (95 9% CI; 0.59 - 0.98),
p-value = 0.039
0.€
0.4

A significant trend for decrease in mortality (p=0.039)(median FU 623 days, max:7034 days)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
years



Trends for Mortality Reduction
iIn PH Groups and PAH subgroups

You
PH Groups

- Group |

Group Il

e Group 1

p value for year 0.004 (adjusted by PH group)
Interaction p-value between year and PH group 0.682
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| Masterclass | |

Pulmoner Hipertansiyonda Prostasiklin Yolagini
Hedefleyen Tedaviler

9-12 Ocak 2025

Hilton Garden Inn Mardin
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Wave : Pearls from a world-wide master =/*%
at 20" anniversary of baloon pulmonary ;
angioplasty (BPA) Odyssey

%1 January 10, 12.30 - 13.20 Hearing the sound of Great Kanagawa

I. What does my crystal ball see for BPA in
CTEPH/ CTEPD ?. Hiromi Matsubara
12.30-12.45

.~ Il. My_experience on prostacyclin
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Venous |
Thromboembolism
Summit
February 14-16, 2025
Radisson Spa Tuzla, Istanbul

“Raising the bar in the managament of the
VTE spectrum: Seeking for an
ultradisciplinary PERT team-work”™
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Back-up slidelar






@3 Anahtar noktalar .

Bir parametre tedavi kararlarinda belirleyici olmasi i¢in su
uc sarti saglamahidir ;

1) Prognostik deger tasimall,

2) PH ciddiyeti ve /lveya sag ventrikul disfonksiyonunu
yansitmali,

3) Tedaviler boyunca modifiye edilmeye yatkin olmall.

- Kalp goruntulemesinden (Echo or cMRI) elde edilmig belirli parametereler
ve invaziv hemodinamik bulgular bu sartlari karsilayabilir ve WHO-FS,
6DYM ve BNP/NT-proBNP parametrelerinin kisithiliklarini agabiliriler.
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RV Genislemesi Ge¢ Donemdeki Klinik
Bozulmayi Ongorebiliyor.

RV Hacmi End-diastolik B RV Hacmi End-sistolik
200- _— 200
: i
150+ 2 150-
iy
100~ S = 100-
H——-—'. o D E " ._H
50+ S0+ - = —8 >
0 L] 1 1 L) L] o 1] 1 L 1 ]
R 3O % <2 o @ B L. o2 S
Follow-up time (years) Follow-up time (years)
@ Stable

« Klinik Stabilite Uzun Donem Seyrin Garantisi Degildir.
« Sinsi RV bozulmasi buytk oranda devam etmektedir.

Van de Veerdonk MC, Chest 2015



Baslangicta kombinasyon tedavisinin PAH hastalarinda hemodinamik
parametrelere etkisi : Sistematik review ve meta-analiz

o/ -
Study TE seTE Ort. PVR aza||$| MD 95%-Cl Weight
Triple therapy including parenteral prostanoids =0 :

Badagllacca et al. 2018 (1) 051 0.08 e 0.51 [-0.66:-0.35] 6.5%
Badagliacca et al. 2018 (2) -047 0.12 - -0.47 [-0.70; -0.23] 2.9%
Badagliacca et al. 2021 -0.36 0.09 — -0.36 [-0.55; -0.18] 4.7%
Chin et al. 2021 (1) 0.54 0.04 — -0.54 [-0.61:-0.47] 30.5%
Chin et al. 2021 (2) -0.52 0.04 e -0.52 [-0.61:-0.44] 21.6%
Hassoun et al. 2015 -0.51 0.19 < -0.51 [-0.88; -0.14] 1.1%
Kemp et al. 2012 -048 0.10 — -0.48 [-0.67; -0.28] 4.0%
Sitbon et al. 2016 -045 0.06 — -0.45 [-0.57; -0.32] 9.9%
Sitbon et al. 2020 -046 0.10 — -0.46 [-0.66; -0.26] 3.8%
Sulica et al. 2019 -0.39 0.18 -0.39 [-0.74; -0.04] 1.3%
van de Veerdonk et al. 2017 -0.54 0.14 g -0.54 [-0.80; -0.27] 2.2%

A A
1

Zhang etal. 2014 026 0.29 : -0.26 [-0.83; 0.32] _0.5%
Random effects model “ -0.50 [-0.54; -0.46] 89.0%
Triple therapy including parenteral prostanoids = 1

D'Alto et al 2019 -0.66 0.08 —8— -0.66 [-0.81; -0.52] 7.1%
Sitbon et aI 2014 -0.67 0.10 —8—=- -0.67 [-0.87;-0.47] 3.9%
Random effects model e [ -0.67 [-0.79; -0.55] 11.0% |
Random effects model = -0.52 [-0.56; -0.48] 100.0%
Heterogeneity: 1 = 0%, = 0,p =049 ! ! ! ! ! !

Residual heterogeneity: 1° = 0%, p = 0.92 -08 -06 -04 -02 0 02 04

Test for subgroup differences: yj =6.55 df =1 (p =0.01)

Farmakis IT, et al. ERJ Open Res 2022; in press (https://doi.org/10.1183/23120541.00313- 2022).
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(.jneriler Sinif= Kanit

diizeyi »
llag veya toksinlerle iliskili PAH kuskusu olan hastalarda, C
neden olan ajan , mimkiunse hemen, kesilmelidir

Orta-/ yiiksek riskli PAH tanisiyla gelen hastalarda PAH lla C
tedavisine hemen baslanmasi diustinulmelidir

Dusuk riskli PAH bulunan hastalarda kuskulu ila¢ veya lib C
toksin kesildikten 3 - 4 ay sonra yeniden degerlendirilme

gerekli olup, hemodinaminin duizelmeyisi halinde, PAH

tedavisi dusunulebilir
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Sonuc¢ olarak;
 PAH hastalarinda Ort PAB ve PVR degerlerinde

tatminkar azalislar RV-PA eslesmesini (coupling)
yeniden saglayabilmek icin hayati onem tasir.

 Bunun yolu ise , riske gore, en bastan ikili, gereginde
parenteral prostasiklin iceren Uclu kombinasyonlar,
ve erken ardisik kombinasyonlar ile pro-aktif

yaklagsimlardan gecmektedir.



Q Bilgi eksiklikleri ve gelecekteki yonelimler (l)

« Akut vasodilator cevabi olan hastalarda, daha sonra vasodilator cevap
kaybedildiginde, kalsiyum kanal blokerlerine devam, doz azaltma veya
kesme konusu belirsiz kalmistir.



Q Bilgi eksiklikleri ve gelecekteki yonelimler ()

« Akut vasodilator cevabi olan hastalarda, daha sonra vasodilator cevap
kaybedildiginde, kalsiyum kanal blokerlerine devam, doz azaltma veya
kesme konusu belirsiz kalmistir.

« Ortalama PAP 21-24 mmHg , PVR 2-3 WU olan veya eksersiz PAH bulunan
hastalarda, klinik trial verisi olmadigi icin, tedavileri belirsizdir.



@5 Bilgi eksiklikleri ve gelecekteki yonelimler (l)

« Akut vasodilator cevabi olan hastalarda, daha sonra vasodilator cevap
kaybedildiginde, kalsiyum kanal blokerlerine devam, doz azaltma veya
kesme konusu belirsiz kalmisgtir.

« Ortalama PAP 21-24 mmHg , PVR 2-3 WU olan veya eksersiz PAH bulunan
hastalarda, klinik trial verisi olmadigi icin, tedavileri belirsizdir.

« Kombinasyon tedavisinin monoterapiden daha etkili oldugu bilinmesine
ragmen, ardisik kombinasyon tedavisine gecis zamanini, sirasini ve optimal
tedavi hedeflerini ortaya koyacak calismalar henuz yoktur.



Q Bilgi eksiklikleri ve gelecekteki yonelimler (l)

Akut vasodilator cevabi olan hastalarda, daha sonra vasodilatér cevap
kaybedildiginde, kalsiyum kanal blokerlerine devam, doz azaltma veya
kesme konusu belirsiz kalmisgtir.

Ortalama PAP 21-24 mmHg , PVR 2-3 WU olan veya eksersiz PAH bulunan
hastalarda, klinik trial verisi olmadigi icin, tedavileri belirsizdir.
Kombinasyon tedavisinin monoterapiden daha etkili oldugu bilinmesine
ragmen, ardisik kombinasyon tedavisine gecis zamanini, sirasini ve optimal
tedavi hedeflerini ortaya koyacak calismalar henuz yoktur.

Yuksek kaliteli gozlemsel veriler klinik trial verilerini desteklemek icgin ,
Ozellikle yeni tedavilerin guvenligini degerlendirmekte kullanilabilir.

Kayit calismalar1 fenotiplemeyi gelistirmek icin ve farkl tedaviler goren
hastalari kapsayacak bicimde yapilmalidir.



@f Bilgi eksiklikleri ve gelecekteki yonelimler (I)

Akut vasodilator cevabi olan hastalarda, daha sonra vasodilatér cevap
kaybedildiginde, kalsiyum kanal blokerlerine devam, doz azaltma veya
kesme konusu belirsiz kalmisgtir.

Ortalama PAP 21-24 mmHg , PVR 2-3 WU olan veya eksersiz PAH bulunan
hastalarda, klinik trial verisi olmadigi icin, tedavileri belirsizdir.
Kombinasyon tedavisinin monoterapiden daha etkili oldugu bilinmesine
ragmen, ardisik kombinasyon tedavisine gecis zamanini, sirasini ve optimal
tedavi hedeflerini ortaya koyacak calismalar henuz yoktur.

Yuksek kaliteli gozlemsel veriler klinik trial verilerini desteklemek icgin ,
Ozellikle yeni tedavilerin guvenligini degerlendirmekte kullanilabilir.

Kayit calismalar1 fenotiplemeyi gelistirmek icin ve farkl tedaviler goren
hastalari kapsayacak bicimde yapilmalidir.

1.v. /s.c. prostasiklin pathway ajanlari iceren tedaviler arasinda gecis
yapilirken ozel dikkat sarfedilmelidir.



Q Bilgi eksiklikleri ve gelecekteki yonelimler (ll)

 Kilinik risk parametrelerinde erken donemdeki olumlu gidisata ragmen, sag
ventriktlde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.



Q Bilgi eksiklikleri ve gelecekteki yonelimler (ll)

 Klinik risk parametrelerinde erken donemdeki olumlu gidisata ragmen, sag
ventriktlde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.

 Bozulmayi ve tedavide eklenen ilaclara cevabi gosteren guvenilir
parametrelerin belirlenmesi arastiriimasi gereken onemli bir konudur.
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 Klinik risk parametrelerinde erken donemdeki olumlu gidisata ragmen, sag
ventrikulde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.

 Bozulmayi ve tedavide eklenen ilaclara cevabi gosteren guvenilir
parametrelerin belirlenmesi arastiriimasi gereken onemli bir konudur.

- Baslangicta veya takipte yuksek risk tasiyan hastalarda erken donemde
parenteral prostasiklin tedavilerine bagslanmasi i¢in ikna edici olunmalidir.



Q Bilgl eksiklikleri ve gelecekteki yonelimler (ll)

Klinik risk parametrelerinde erken donemdeki olumlu gidigsata ragmen, sag
ventrikulde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.
Bozulmayi ve tedavide eklenen ilaglara cevabi gosteren guvenilir
parametrelerin belirlenmesi arastiriimasi gereken onemli bir konudur.
Baslangicta veya takipte yuksek risk tasiyan hastalarda erken donemde
parenteral prostasiklin tedavilerine bagslanmasi i¢in ikna edici olunmalidir.
PAH tanisi sirasinda daha yasli olan ve sagkalimda iyilesme gozlenen
hastalarda, yeni gelisen veya daha onceden varolan ko-morbid durumlarla
PAH tedavilerine cevap arasindaki iligkiler incelenmelidir.
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Klinik risk parametrelerinde erken donemdeki olumlu gidigsata ragmen, sag
ventrikulde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.
Bozulmayi ve tedavide eklenen ilaglara cevabi gosteren guvenilir
parametrelerin belirlenmesi arastiriimasi gereken onemli bir konudur.
Baslangicta veya takipte yuksek risk tasiyan hastalarda erken donemde
parenteral prostasiklin tedavilerine bagslanmasi i¢in ikna edici olunmalidir.
PAH tanisi sirasinda daha yasli olan ve sagkalimda iyilesme gozlenen
hastalarda, yeni gelisen veya daha onceden varolan ko-morbid durumlarla
PAH tedavilerine cevap arasindaki iligkiler incelenmelidir.

PortoPH, santi duzeltilmemis konjenital kalp hastaligi, sistozomyasis ile
iligkili PAH ve PVOD/PCH gibi alt gruplar yeterince calisiimamlhistir..



Q Bilgl eksiklikleri ve gelecekteki yonelimler (ll)

Klinik risk parametrelerinde erken donemdeki olumlu gidigsata ragmen, sag
ventrikulde ilerleyici ve sinsi bozulma onemli bir sorun olarak kalmaktadir.
Bozulmayi ve tedavide eklenen ilaglara cevabi gosteren guvenilir
parametrelerin belirlenmesi arastiriimasi gereken onemli bir konudur.
Baslangicta veya takipte yuksek risk tasiyan hastalarda erken donemde
parenteral prostasiklin tedavilerine bagslanmasi i¢in ikna edici olunmalidir.
PAH tanisi sirasinda daha yasl olan ve sagkalimda iyilesme gozlenen
hastalarda, yeni gelisen veya daha onceden varolan ko-morbid durumlarla
PAH tedavilerine cevap arasindaki iligkiler incelenmelidir.

PortoPH, santi duzeltilmemis konjenital kalp hastaligi, sistozomyasis ile
iligkili PAH ve PVOD/PCH gibi alt gruplar yeterince calisiimamlhistir..
Sagliga ayrilacak kaynaklar kisitli bolgelerde en uygun PAH tedavilerinin
ne olacagi arastiriimamistir ve PAH tedavilerine tum dunyada erisebilme
kritik bir ihtiyactir.
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HR2 (95% CI) For Between-group Comparison of Fatal and Non-fatal
Clinical Worsening EventsP by Comorbidity Subgroup

* In the overall study population, not categorized
by comorbidity subgroup, treatment with

sotatercept led to an 81.1% reduction in the risk Overall Population

of fatal and non-fatal outcomes relative to CHD, No
placebo after a median follow-up of 32.7 weeks CHD, Yes
(HR 0.163, P<0.001) Diabetes, No
« The HRs were well below 1.0 for most Diabetes, Yes
comorbidity subgroups, indicating prolonged HTN, No
event-free survival with sotatercept vs placebo; HTN, Yes
however, the P-values did not reach statistical Obesity, No
significance (Pz0.051) for participants with a Obesity, Yes
baseline medical history of CHD, HTN, obesity, No Comorbidities
and the 23 comorbidity cohort 1-2 Comorbidities
» The HR estimate for the diabetes cohort was >3 Comorbidities

above 1.0 and non-significant (HR 1.043,
P=0.967)

Favors Sotatercept «—» Favors Placebo  Grup genelinde

Fatal / non-fatal

»

° olay riskinde azalma % 81.1
E |

.

—e :

"

H— Ancak, ko-morbidite alt
o gruplarinin hig birinde bu
* b,
. | azalmalar anlaml degil
>

— |

1 T T 7 T 7T 7T " T 7T 71
0 1 3 4 5 6 7 8 9 10

HR (95% Cl)

IHR (sotaierceptplacebo) was derived from Cox proporional hazard model with freaiment group as the covariaie and sfrafied bythe randomizadon faciors; "Composiie ouicome measurement assessing first occurrence of death or non-fatal dinical worsaning
event (e, worsening-relaied ksing for lung or heartlung transplant, need fo inilaie rescue therapy with an approved PAH therapy or the need o increase the dose of infusion prostacydin therapy by =10%, need for afrial sepiosiomy, PAH-spedific hospitalizason
(=24 hr}, and deferioraion of PAH therapy. Between-group difierence in fme fo first occurrence of death or non-fatal dinical worsening event (week) was assessed using log rank fest comparison for the between-group difierence.



Placebo baseline  Placeboweek 24  Placebo least Seralutinib Seralutinib Seralutinib least | Seralutinib vs placebo least
mean (SD), n=42 mean (SD), n=42 squares mean baselinemean  week 24 mean squares mean squares mean difference

change (95%Cl), (SD), n=44 (SD), n=44 change (95% Cl), | (95% Cl); p value
n=42 n:44

Pulmonary vascular resistance, 6613 (2545)*  684-2(41-48)* 212 675-8 (36-23)*  596:2 (40-40)* -74-9 I-96-1 (-183-5t0 -8.8);

dyne-s/cm® (-37-4t0 79-8) (-139:7t0o -102) | p=0-03

Pulmonary arterial systolic pressure, ~ 81.9 (16-63) 83-9(16-78) 1.74 84-8 (17-85) 77-7 (16-90)t -5-24 -6-98 (-12.77to -1:19);

mm Hg (-2-881t0 6:36) (-1016to -0-32)tf] p=0-02

Pulmonary arterial diastolic 34-1(6:93) 359 (7-24) 1.95 35:3(9-54) 32.7 (10-52)t -1-47 -3-43 (-6-21t0 -0-64);

pressure, mm Hg (-0-29 to 4-20) (-3-861t00-91)f p=0-02

Mean pulmonary arterial pressure, 50-0 (9:58) 51-9(9:68) 2:12 51-9 (11-71) 477 (11.54)t -2-58 -4-70 (-8-20to -1-19);

mm Hg (-0-70t0 4-93) (-5-59t00-42)t | p=0-01

Pulmonary arterial wedge pressure 10-8 (2-87) 12:0(3-94) 1.04 110 (2-82) 11.7 (2:61)t 0-54 -0-50 (-1:96 to 0-96);

or left ventricular end-diastolic (-0-10t0 2-19) (-0-67t0 1.76)t p=0-50

pressure, mm Hg

Cardiac output, L/min 4-865(0-985)  4-948(1-029) -0.146 5-033 (1.037) 5190 (1-153)t 0-055 0201 (~0-204 to 0-605);
(-0-474 t0 0-182) (-0-290t0 0-400)f p=0-33

Stroke volume, mL 66-167 (13126)  64-877(15-447) -4-570 67374 (14-735)  69-890(15-470)t -0.779 3792 (-1-606 to 9:190);
(-8-965 to ~0-175) (-5387t03-830)t p=0-17

Pulmonary arterial compliance, 1-455 (0-408) 1450 (0.524) -0-021 1436 (0-454)  1.682(0-665)f 0195 0-216 (0-009 to 0-423);

mL/mm Hg (-0-190 to 0-148) (0-017t0 0-373)t  p=0:04

Mean right atrial pressure, mm Hg 0-85 8-8(2:99) 79 (2:66)t -0-14 -0-99 (-2:35t0 0-37);

(-0-21t01.91)

(-129to 1.01)t

Pulmonary vascular resistance results reported using imputed values for six patients missing right heart catheterisations in the seralutinib group at week 24. All other results are reported without the imputation
of the six patients who were missing right heart catheterisations at week 24. *SE reported for pulmonary vascular resistance instead of SD due to estimation from the multiple imputation procedure. tn=38.

Table 2: Analyses of right heart catheterisation: change from baseline to week 24 (intention-to-treat population)

Lancet Respir Med 2024; 12: 523-34 Published Online May 2, 2024 https://doi.org/10.1016/ S2213-2600(24)00072-9




Sotatercept yeni ve sinifinin ilk
molekiilii olan bir fizyon proteinidir.
insan I1gG1 Fc béliimiiyle birlesmis

olan activin receptor type IIA

extracellular bolimiinu hedef alir.

Sotatercept, TGF-B superfamily
uyeleri icin bir ligand tuzag gibi ¢calisir
ve c¢ogalmayi uyaran activin growth
differentiation factor yolagi ve
buylimeyi engelleyen BMP yolagi

arasinda dengeyi saglar.

Pulmonary arterial hypertension
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TABLE 1 Key clinical trials with approved pulmonary arterial hypertension (PAH) medications since the 6th World Symposium on Pulmonary

Hypertension in 2018

Aetiology Groups Weeks Primary Primary Positive Other end-points
Subjects n n end-point end-point results primary met
{959 Ci) end-point
Initial combination therapy (all or majority)
TRITON [9] PAH Macitentan, tadalafil, 26 PVR GMR: 0.96 (0.86-1.07) No NA
247 selexipag versus
macitentan, tadalafil,
placebo |
A DUE [10] PAH Macitentan + tadalafil 16 PVR GMR: macitentan + Yes NT-proBNP
187 FDC versus macitentan tadalafil versus I:
or tadalafil” macitentan:
0.71 (0.61-0.82)
GMR: macitenan +
tadalafil versus tadalafil:
0.72 (0.64-0.8)
Sequential combination therapy I
FREEDOM-EV [11] PAH Oral treprostinil versus NA TTCW HR: 0.74 (0.56-0.97) Yes FC, Borg
630 placebo dyspnoea score,
NT-proBNP
Novel therapies
PULSAR [7, 12] PAH Sotatercept 0.3 mg, 24 PVR LSM: 0.3 mg —145.8 Yes SMWD,
106 0.7 mg, placebo (—241.0-—50.6), 0.7 mg NT-proBNP
—239.5 (—329.3-—149.7)}
STELLAR [8] PAH Sotatercept versus 24 Walk HLE: 40.8 (27.5-54.1) m I Yes NT-proBNP, FC,
323 placebo TTCW, others
Specific subgroups
PORTICO [13] PoPH Macitentan versus 12 PVR GMR: 0.65 (0.0.59-0.72) Yes mPAP, cardiac
85 placebo : index
MAESTRO [14] Eisenmenger Macitentan versus 16 Walk —4.7 (—22.8-13.5) m o NA
syndrome placebo
226
New end-points
REPLACE [15] PAH Open-label riociguat 24 Clinical OR: 2.78 (1.53-5.06) Yes Clinical
226 versus continued improvement worsening events
PDE-5i
TRACE [16] PAH Selexipag versus 24 Actigraphy 3 primary end-points, no NA
108 placebo difference (time, steps)
AFFILIATE [17] PAH Sildenafil 5, 20, 80 mg NA Mortality S mg Mortality 80 mg versus vYes" 80 mg superior to
385 three times daily versus 80 mg S mg: HR 0.51 (99.7% ClI S mg for TTCW,

(noninferioritv)

0.22-1.21)

eMWD



TABLE 4 Key randomised trials of prostacyclin pathway agents, riociguat and sotatercept in studies of patients on background endothelin-1

antagonists and/or phosphodiesterase-5 inhibitors

Study [reference]  Subjects Blinded Duration Background Primary Primary Positive Other key
drug n weeks medical end-point end-point primary positive
treatments % results (95% CI)  end-point end-points
0 1 2 3
GRIPHON [28] 1156 Yes ~T1 201 47 33 0 TTCW HR 0.60 Yes 6MWD,
selexipag (0.46-0.78) NT-proBNP
STELLAR [8] 323 Yes 24 0| 4 35 61 6MWD HLE 40.8 Yes 6MWD, PVR,
sotatercept (27.5-54.1) m NT-proBNP, FC,
TTCW, others
TRIUMPH [33] 235 Yes 12 0 J100 0 O 6MWD HLE 20.0 Yes 6MWD,
inhaled (8.0-32.8) m NT-proBNP, QoL
treprostinil
FREEDOM-EV [11] 690 Yes ~52 0jJ100 0 O TTCW HR 0.74 Yes NT-proBNP, FC
treprostinil p.o. (0.56-0.97)
REPLACE [15] 226 No 24 0129 71 0 Clinical OR 2.78 Yes 6MWD, FC
riociguat improvement (1.53-5.06)

TTCW: time to clinical worsening; HR: hazard ratio; 6MWD: 6-min walk distance; NT-proBNP: N-terminal pro-brain natriuretic peptide; HLE: Hodges-
Lehmann estimate; PVR: pulmonary vascular resistance; FC: functional class; QoL: quality of life.
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yaklasimi (COMPERA 2.0 ) pra
Prognoz Orta-dusuk risk Orta-yuksek risk Yuksek risk
belirleyicileri
Puanlama 2 3
WHO-FS _ i
6DYM, m 320 - 440 165 - 319
BNP ng/L veya 50 - 199 200 - 800
NT-proBNP,2 ng/L 300 - 649 650 - 1100
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TABLE 4 Indications for referral and listing for transplantation
Indications for referral for transplantation

High-risk category at diagnosis

Intermediate—-high-, or high-risk category during follow-up

Low risk not achieved after initiation of parenteral pulmonary vasodilator therapy

Disease progression or first episode of acute decompensation despite optimal medical therapy
Significant RV dysfunction despite optimal medical therapy

Evidence of secondary organ dysfunction as a sequela of PAH, developing potentially life-threatening
complications First episode of haemoptysis

Refractory symptomatic hypoxaemia (for congenital intracardiac shunts)

Consideration of higher risk categories such as scleroderma and heritable PAH

Diagnosis of PVOD or PCH

Underlying COPD, ILD or combined pulmonary fibrosis/emphysema

Indications to list for transplantation

High-risk category despite optimal medical therapy

Persistent intermediate—high risk despite optimal medical therapy with significant RV dysfunction

Recurrent hospitalisation for RV failure despite optimal medical therapy

Life-threatening haemoptysis

Liver or kidney dysfunction# In some instances, persistent severe impairment in quality of life can be considered as
an indication for transplantation

Diagnosis of PVOD or PCH that has failed a trial of conventional PAH therapy

Diagnosis of underlying ILD, COPD or combined pulmonary fibrosis/emphysema combined with severe RV
dysfunction despite optimal management

Anticipated programme waitlist times Savale L, et al. Eur Respir J 2024; in press: 2401193 [DOI: 10.1183/ 13993003.01193-2024]
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Preserved systemic blood pressure Preserved systemic blood pressure Low systemic blood pressure
No hypoperfusion Hypoperfusion Hypoperfusion
A
v ! !
Loop diuretics Loop diuretics Loop diuretics
l and consider inotropes and consider vasopressors * inotropes
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Persistent congestion

,

Increase diuretic doses
and/or combine diuretics +——

RRT?

Low systemic blood pressure
Persistent congestion

Persistent hypoperfusion

Organ damage

ECLS - urgent transplantation

OR palliative care

Savale L, et al. Eur RespirJ 2024; in press: 2401193 [DOI: 10.1183/ 13993003.01193-2024]
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L Tablo 17- Portal hipertansiyonla iligkili @
pulmoner hipertansiyon igin dneriler =

Onetriler Sinif*  Kanit

Portal hipertansiyonla iliskili PAH bulunan hastalarda,

altta yatan KC hastaligi ve KC nakli endikasyonu da goz lla C
onuinde tutularak, baslangic monoterapisi ve geregi

halinde ardisik kombinasyon dusuniilmelidir

Portal hipertansiyon ve siniflanamayan PH (yuiksek ort
PAB, yiiksek kardiyak output ve normal PVR) bulunan
hastalarda PAH i¢in onay almis ilaglar onerilmez
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