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TERAPEUTICKY ALGORITMUS
V 90. LETECH

The kingdom of the near-dead. The shortened unnatural
life history of primary pulmonary hypertension.

Robin ED.

Chest 1987;92(2):330-334.




PREZiVANiI NELECENYCH PACIENTU S PPH
(NIH REGISTR, USA)

1981-1985, 187 pacientu s PPH, PAMP 60,Cl 2.3

1R 68 %
100 3R 48 %
5R 34 %

Median 2.8 R

Procento preZivsich

D’Alonzo et al. Ann Internal Med 1991:115:343
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Survival in Patients With Idiopathic, Familial, and
Anorexigen-Associated Pulmonary Arterial Hypertension in
the Modern Management Era

56 incident + 298 prevalent patients
Better survival: female gender, 1 CO, 1 6MWD

100
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] 60+ R S
E fass ——
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20 — Predicted (NIH Registry)
0 | | |
0 12 24 36

combined analysis population
Humbert M, et al. Circulation 2010;122:156—63.
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1. inicialne kombinacni lécba



@* Guidelines for the diagnosis and treatment
of pulmonary hypertension

{ vasomeactive | [ NONvAsOReACTIVE |
v ‘
WHO-FC 11| | INITIALTHERAPY
CCB (I-C) Recommendation- | - - WHO-FC
\ Evidence | v
\ A | Ambrisentan, | Ambrisentan, Bosentan, | Epoprostenol iy.
Y | Bosentan Sitaxentan, Sildenafil

‘ | Sildenafil Epoprostenol iy,
lHoprost inhaled

Sustained response

(WHO-FC I-11) | Tadalafitf Tadalait}
| Treprostini s.c., inhaled}
{ Sitaxentan loprost i.v, Teprostinil Lv. | Ambrisentan, Bosentan,
v M | Sitaxentan, Sidenafil, Tadalafitf,
lloprost inhaled, and i.v.
YFS NO Tmprostinil 5.C., 1w, Inhaledt

v Initial Combination Therapy

Continue CCB

Sequential combination therapy (l1a-B) §

ERA
+ / \ +
BAS “'C] and/or / \

L lantati
unstr%\(f;_sg)am"°" Prostanoids ¢ o PDE-SI

Galie N et al. Eur Heart J (2009) 30 (20): 2493-2537



Initial Use of Ambrisentan plus Tadalafil
in Pulmonar}f Arterial Hypertension

- (:-l" frani, M ‘] _|' eper, V.V. McLaughlir
i

inig, R.J. Ouaiz,
ILI ller, II—I‘ 3
)N Investigators™

Kombinace: AMB + TAD

Randomizace 2:1:1

Monoterapie: AMB + PBO

AMB: ambrisentan _
TAD: tadalafil Monoterapie: TAD + PBO i

PBO: placebo 105 udalosti
TTCW

N Engl J Med 2015;373:834-44



Initial Use of Ambrisentan plus Tadalafil
in Pulmonary Arterial Hypertension

-A. Ghofrani, M.M. Hoeper, V.V. McLaughlin,
U, J.-L. Vachiery, E. Griinig, R.J. Oudiz,
, R.J. White, C. Blair, H. Gi

J. Rubin, for the AMBITION Investigators*

Combination Therapy vs. Pooled Monotherapy
100

. Combination therapy

60— .
Pooled monotherapy
40—

apd Hazard ratio, 0.50 (95% CI, 0.35-0.72)
P<=0.001

L
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| | | |
24 48 72 96

Weeks

Mo. at Risk

ombination therapy 253 220 186 145 106 71 36
Pooled monotherapy 247 209 155 108 77 49 25

N Engl J Med 2015;373:834-44




VYSLEDKY

AMBITION — Ambrisentan + Tadalafil Upfront Combionation

Redukce rizika klinickeho zhorseni
pfi kombinacni IéCbé proti monoterapii 0 50 %
NYHA Il 78 %, NYHA Il 42.4 %
(HR 0.502 95% CI: 0.348, 0.724; p=0.0002)

Kombinacni IéCba byla ucCinnegjsi nez kazda z variant
monoterapie (p<0.01)

Terapeuticky efekt souvisel zejména s redukci
hospitalizaci

N Engl J Med 2015;373:834-44



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

General measures

Treatment nalve ki PAH confirmed by (Table 16)
potiost S CRfca Supportive therapy
(Table 17)
CCB Therapy N ( Acute vasoreactivity test
(Table 18) Necaiatioe k (IPAH/HPAH/DPAH only)
li Non-vasoreactive L
Low or intermediate risk High risk
17 (WHO FC li-i)® (WHO FC V)
l |

Initial oral
combination®

(Table 20)

Eur Respir J 2015, 46(4):903-75



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

Initial combination
including i.v. PCA*
(Table 20)

Consider referral for
lung transplantation

Inadequate clinical response
(Table 15)

}

Consider listing for lung transplantation®
(Table 12)

Eur Respir J 2015, 46(4):903-75



REZIDUALNI INDIKACE MONOTERAPIE PAH

Vazoresponderi s neuplnou normalizaci
symptomu a hemodynamiky pfri IéCbe CCB

Dlouhodobe leCeni monoterapii (>5-10let),
stabilni, perzistujici jako nizkorizikovi

Pri léCbé monoterapii stabilni a perzistujici jako
nizkorizikovi nemocni s PoPH,
HIV-PAH, CHD-PAH

Podezreni na PVOD, stabilni pri IéCbe monoterapii

Nedostupnost kombinacni lIeéCby



An international physician survey of pulmonary arterial
hypertension management

loana R. Preston,' Barbara Hinzmann,” Sabina Heinz,' Henning Gall,' David Jenkins,’ Nick H. Kim,® Irene Lang’

"Pulmonary, Critical Care and Sleep Division, Tufts Medical Center, Tufis University School of Medicine, Boston, Massachusetts, USA&; "Global Market
Research, Bayer Pharma, Bedin, Germary; ‘Ipsos Healthcare, London, United Kingdorn; *Universily of Giessen and Marburg Lung Center (GMLE), member
of the German Center of Lung Research (DEL), Giessen, Germany; “Mational Pulmonary Endarterectomy Senvice, Departrment of Cardiothoracic Surpery,
Papwarth Hospital, Cambridge, United Kinpdom; “Division of Pulmonary and Critical Care Medicine, University of Califarnia, San Diego, La Jolla, California, LISA;
‘Mlgemeines Krankenbaus der Stadl Wien, Vienna, Ausiria

Cerven az fijen 2012, 560 Iékafli (Evropa 278, USA 160, Argentina 53, Japonsko 69
2618 pacientu s PAH

Bez katetrizace pfi diagnoze:

Evropa 7%—-21%, USA 21%, Japonsko 19%, Argentina 51%)

oot rmpy Cual commbinarbicin Triple or greabar combbinaton
Prostanaics ll Phesphodiesterase S inhibitors

Endathelin recaplor ariagonsis
i 4

Patients (%)

a7

AT

21 258 18

Europe United States Argentina Japan
(= 1,388) {m = BOO) {n = 225) {n= 207}

" United States ~ Argenting Japan
(= B0} (h=2&5) {n=20T)

Pulm Circ 2016;6(3):338-346




2. casna diagnostika a lécba



PAH V CESKE REPUBLICE

2000-2016 (n

N*  Primér Median 5'_95'. Min—Max
percentil

|diopaticka + Familiarni PAH

2000-2007
2008-2016

115 27 13 2-112 0-240
320 21 11 1-65 0-229

Asociovana se systémovymi onemocnénimi pojiva

2000-2007
2008-2016

17 53 18 2-207 2-207
40 14 10 0-57 0-74

Doba trvani symptomu (mésice)

250

200

150

100

50

|diopaticka + Familiarni
PAH

Mann-Whitneyho test: P-hodnota = 0,028

L

* Znamé datum diagnézy a datum prvnich symptomu

Asociovana se systémovymi
onemocnénimi pojiva

Mann-Whitneyho test: P-hodnota = 0,002

‘|’ 95. percentil

75. percentil

Median

l 25. percentil
5. percentil

1

2000-2007 2008-2016
Rok diagnozy

2000-2007 2008-2016
Rok diagndzy



Pravdépodobnost umrti

PAH V CESKE REPUBLICE

0,84

0,6

0,44

0,24

0,0

2000-2016 (n

[] Idiopaticka + Familiarni PAH

[] celkem 1,0
[ Asociovana se systémovymi onemocnénimi pojiva
B Asociovana s vrozenymi srdeénimi vadami
0,84
=
= LogRank: P-hodnota < 0,001
S
06
(@)
c
o]
@)
L®)
8_ 0,4
)
o
>
o
o 0,24
0,0+
I I [ I 1 I I I I I 1
12 24 36 48 60 0 12 24 36 48 60
Cas od diagndzy (mésice) Cas od diagnézy (mésice)
Idiopaticka a As. se systémovymi  As. s vrozenymi
Celkem R N N .
Familiarni PAH onem. pojiva srde¢nimi vadami
6 mésicu 5,4 (3,9-7,0) 6 mésicu 6,0 (3,9-8,2) 8,4 (2,0-14,8) 1,8 (0,0-3,7)
1 rok 11,8 (9,5-14,0) 1 rok 12,6 (9,5-15,7) 16,9 (8,2-25,7) 4,1(1,1-7,1)
2 roky 21,6 (18,7-24,5) 2 roky 23,8 (19,8-27,9) 28,6 (18,0-39,2) 7,1(3,2-11,0)
3roky 32,3 (28,9-35,7) 3 roky 35,3 (30,6-40,0) 43,7 (31,9-55,5) 12,7 (7,6-17,7)
4 roky 39,4 (35,8-43,0) 4 roky 44,3 (39,3-49,4) 50,5 (38,3-62,6) 15,8 (10,2-21,4)
5 let 45,5 (41,7-49,2) 5 let 50,3 (45,1-55,6) 58,0 (45,7-70,4) 19,2 (13,1-25,3)

Pouze pro pacienty s datem kontroly (hospitalizace) nebo datem umrti.



3. opakovana rizikova stratifikace



reatment naiv NN PAH confirmedby General measures®
patient | vmmwcenw Supportive therapy®

‘r Acute vasoreactivity test |
(IPAH/HPAH/DPAH only)

CCB Therapy*©

Vasoreactive

Non Va!oreactive

High risk?
Potential Role for Initial Initial oral Initial combination Consider
monotherapy's combination® including iv PCA" SR IC]
for lung Tx
, after 3-6 months of treatment et evaluation
Patient already "SRG > Intermediateor RFONEE
__on treatment

Add on Therapy
Structured Follow-up! (double/triple)’

fter 3-6 months of treatment

2\
Maximal medical therapy™ 4
and listing for lung Tx" Intermediate or




@ 2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

High risk >10%

Clinical signs of right heart failure Present

Progression of symptoms Rapid
Syncope Repeated syncope”
WHO functional class L1l v
MWD >440 m <|65 m

Peak YO, > 15 mliminfkg Peak VO, Peak VO, <1 | ml/minfkg
Cardiopulmonary exercise testing (>65% pred) =15 ml/minfkg (35-65% pred.) (<35% pred)
VEVCO, slope <36 VYENVCO, slope 36—44.9 VEVCO, =45
BNP <50 ngfl BINP 50-300 ngfl BNP =300 ngfl
NT-proBNP <300 ng/mil NT-proBNP 300-1400 ng/l NT-proBNP > 1400 ng/l

RA area <|8 om’ Sl e RA area >26 cm’
Imaging (echocardiography, CMR imaging) T i No or m:ir;Jn:!J pericardial Paricardial efusion
| sion

NT-proBNP plasma levels

RAP <8 mmHg RAP 814 mmHg RAP >|4 mmHg
Haemodynamics Cl =215 Vmin/m? Cl 2.0-2.4 Umin/m* Cl <2.0 Umin/m®
w0, =65% w0, 60-65% w0, <60%

Eur Respir J 2015, 46(4):903-75



Risk assessment, prognosis and

guideline implementation in pulmonary
arterial hypertension

1017 incident patients with PAH (idiopathic, heritable, drug-induced)
Transplant-free survival simplified assessment:

Baseline: NYHA FC | or I, BMWD>440 m, RAP<8 mmHg, Cl>2.5L/min/m?
Follow-up: NYHA FC | or Il, 6BMWD>440 m, BNP <50 ng/L or NT-proBNP

<300 ng/mL

Baseline FO”OW-Up

Boucly A et al. Eur Respir J 2017; 50: 1700889



Signalni cesta ET Signalni cesta NO Signalni cesta PGI2

Pre-pro-ET-> pro-ER B oinin> Lcitrull

Antagonisté / Prostacyklin (Pglz)‘/

receptori | Endothelin-1

pro ET
ETa / \I:IETB

N[@)

Analoga

\ /_; prostacyklinu

sGC stimulatory

vazokonstrikce
proliferace

cGMP CAMP\ azodilatace

antiproliferace

| vazodilatace
PDE5/ antiproliferace

+ Agonisté
IP receptort

PDES5 inhibitory




FARMAKOKINETIKA PROSTANOIDU
A SELEXIPAGU

Epoprostenol < 6 mins

lloprost 20 — 25 mins

Treprostinili.v. | 34 mins

Beraprost ] ~45 mins

Treprostinil
inhaled L

Treprostinils.c. |l 85 mins

Treprostiniloral || Gl -35h
Selexipag | 0.8-25n

ACT-333679 _ 6.2-13.5h

0 5 10 15
Half-life in humans (h)

20

Channick RN, et al. J Am Coll Cardiol 2006; 48:1433-1437; Olschewski H, et al. Pharmacol Ther 2004;
102:139-53; Skoro-Sajer N and Lang IM. Expert Opin Pharmacother 2014; 15:429-36. Uptravi SmPC 2016.
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Selexipag for the Treatment of Pulmonary

Arterial Hypertension

n=1156, PAH bez IéCby nebo stabilni na ERA, PDE-5i, nebo ERA+PDE-5i

Selexipag (200-1600 pg bid)
Screening

28 days _
Placebo (bid)

F'"T'T""'T """""" T Tw

Randomisation 26 End of Treatment End of Study
: Variable treatment duration 331 events

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



SROVNANI BAZALNICH

CHARAKTERISTIK
Selexipag lloprost Treprostinil  REPLY (C2)

Muzi (%) 20.2 33 22 38.8
Vék (roky) 48.1 52 44.5 55
NYHA [+l 46.6 0 12 22
(o)

6MWD (m) | 353.2 323 327 319
Predléceni 79.6 0 0 0

(Y0)

N Engl J Med 2002; 347:322-32
N Engl J Med 2015;373:2522-33
Am J Respir Crit Care Med 2002: 800-804



SROVNANI BAZALNICH

CHARAKTERISTIK
Selexipag lloprost Treprostinil  REPLY (C2)

Muzi (%) 20.2 33 22 38.8
Vék (roky) 48.1 52 44.5 55
NYHA [+l 46.6 0 12 22
(Y0)

6MWD (m) | 353.2 323 327 319
Predléceni 79.6 0 0 0

(%)

N Engl J Med 2002; 347:322-32
N Engl J Med 2015;373:2522-33
Am J Respir Crit Care Med 2002: 800-804



Selexipag for the Treatment of Pulmonary

Arterial Hypertension

n=1156, PAH bez |éCby nebo stabilni na ERA, PDE-5i, nebo ERA+PDE-5I

None
20,4% ERA monotherapy

PDE-5i
monotherapy

m ERA and PDE-5i in
14,7% combination

32,4%

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



Selexipag for the Treatment of Pulmonary

Arterial Hypertension

100 T
L‘\
E 80 | _‘-“""...
S T,
) Tl :
c  60- “ae Selexipag
@ .
§ ‘------_-'i-——
£ 40- “« Placebo
=
*2 Risk reduction 40%
g 20- selexipag vs placebo
% HR = 0.60; 99% Cl 0.46-0.78; p < 0.001
O L] L] L] L] L] L]
0 6 12 18 24 30 36

Months

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



Selexipag for the Treatment of Pulmonary

Arterial Hypertension

ERA and PDE-5i combination

100
- :
= 50
@
-
QU
& 60+ Selexipag
5 | ™M,
ﬂ llllllllll I:
£ 40- ~ Placebo
=
3
a 20-
2 Selexipag vs placebo: Risk reduction 37%
o HR = 063, 99% Cl| 0.239-1.01
D ] 1 1 1 1 1
0 6 12 18 24 30 36
Mo. at risk Months
Placebo T 166 119 70 44 27 [}
Selexipag 179 140 105 70 43 31 o

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



Selexipag for the Treatment of Pulmonary

Arterial Hypertension

Subgroup

All patients
PAH therapy at baseline

ERA and PDE-5 inhibitor
ERA monotherapy

PDE-5 inhibitor monotherapy
No PAH therapy

FC at baseline

/11

/v

Sex

Males
Females

p-value for Placebo

interaction No. of patients/
no. of events

582/242
0.9518

197/80
76/29
185/84
124/49

0.7792

260/74
322/168

0.6578

116/48
466/194

Selexipag Hazard ratio (99% Cl)

574/155

179/47
94/23

189/54
112/31

278/52
296/103

117/31
457/124

1 | 1 1
0.1 0.2 04 06 14 2

:
1

Favours selexipag Favours placebo

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



LANDMARK ANALYZA:

zhorseni do M3 zhorsSuje prognozu

— Morbidity event prior to Month 3

100
— No morbidity event prior to Month 3
80
X 604
Fo
£
(=] 40—
=
20
0= I I I I I T
0 6 12 18 24 30 33
Months since Month 3
At risk:
- 62 45 30 25 15 10 7
= 1065 1009 808 585 421 217 127

Morbidity event vs no
prior morbidity event
HR (95% Cl)

Main analysis
Sensitivity analysis*

4.48 (2.98, 6.73)
3.05 (2.01, 4.61)




2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

MONOTERAPIE
Measure/treatment Class*-Level” Ref.©
WHO-FC Il |WHO-FC Il (WHO-FC IV

Caleium channel blockers : - - - 84,85
Endothelin receptor antagonists Ambrisentan n A 194
Bosentan . . 196—

200

Madtentan®™ : : 20

Phosphodiesterase type 5 inhibitors Sildenafil . . 205—
208

Tadalafil : : 211

Vardenafil® : : 212

Guanylate cyclase stimulators Riociguat : : 214
Prostacyclin analogues Epoprostenol | Intravenous® - - . . 220—
222

lloprost Inhaled - - . 229-

231

Intravenous® - - 232

Treprostinil | Subcutaneous - - : 233

Inhaled® - - : 237

Intravenous' - - 234

Oralt - - ' - - 238-

240

Beraprost* - - : - - 218

IP receptar agonists Selexinag (oral)® _ = - 241248

Eur Respir J 2015, 46(4):903-75



2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

SEKVENCNI KOMBINACE

Mactentan
et
s mradis

Frodaat added

to bosentan

v -
andfor FDE S

Sidensil added
ity Emoprmstenol

T respros tiril
inolad added
to shdenafil or
Bomantan

loproat infaled
added to
o ritan

Tadulafil added
to bomentan

249

215

Eur Respir J 2015, 46(4):903-75



VLASTNI ZKUSENOSTI S LECBOU SELEXIPAGEM

VEN, PRAHA



Pohlavi, NYHA PAMP Cl PVR (WU) | 6MWD Jina spec. Mésice FU
narozeni (mmHgQ) (L/min/m?) lécba na lécbé
F, 1991 [l K15) 2.46 6.62 324 0 25 +
F, 1941 [l 53 2.6 8.73 344 bose, silde 49 Trepro
F, 1953 1 65 3.14 8.9 175 silde 40 Epo
F, 1941 [l 54 2.18 11.4 329 bose 84 PokracCuje
F, 1939 [l 46 3.07 6.28 380 silde 48 F
F, 1933 [l 40 4.74 3.94 220 0 97 Pokracuje
F, 1949 [ 49 R 10.9 bose, silde 78 +
M, 1946 [l 51 2.3 8.8 135 silde 36 Trepro
F, 1947 11 63 1.77 18.4 bose 52 Trepro
F, 1956 [l 41 2.5 6.44 285 bose, silde 87 PokracCuje
F, 1955 I 67 3.39 8.79 230 0 84 Pokracuje
Pram., SD 52.949.5 | 2.761£1.33 | 8.42+4.3 | 233183 61+24.6
F 1955 Il (10/11) | 67 3.39 8.79 230

Il (6/15) | 34 3.5 3.17 330

Il (10/18) | 35 3.13 3.37 292




SHRNUTI

| pres dostupnost specificke IeéCby je prognoza
PAH neprizniva

Zlepseni je mozne kombinacni a Casnou lecbou,
sledovanim rizikoveho profilu

Selexipag redukuje klinicka zhorseni, u PAH je
indikovan v monoterapii a sekvencni kombinaci




