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Hemodynamic Definition of
PH and PAH

PH Mean PAP >25 mm Hg

Mean PAP 225 mm Hg plus
PAH PAWP <15 mm Hg

PVR > 3 Wood units




Hemodynamic profiles in PH

PAP=CO * PVR + LA pressure
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MPAP = 25 mmHg

: 1,3,4,5
(Pre—capillary PH) PAWP < 15 mmHg
DM { o= MPAP > 25 mmHg
(Post—capillary PH) PAWP > 15 mmHqg
=otEl BAE 2= I o=t +
(Isolated post—capillary P DPG < 7 mmHg and/or 2,5
IpcPH) PVR < 3 WU
=3 DNEHE HDEY |+
(Combined pre- and DPG = 7 mmHg and/or 2,5
post-capillary PH; CpcPH) PVR > 3 WU
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PULMONARY
ARTERIAL
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PAH vs PVH

Parameter

PAH

PVH

RV size

Enlarged

May be
enlarged

LA size

Small

Large

RAJLA size ratio

Increased

Normal
(LA > RA size)

Interatrial
sepium

Bows from
right to left

Bows from
left to right

RVOT notching

Common

Rare

E/A ratio
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Decreased
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Aortic pressure
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=15 mmHg

> 15 mmHg
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> 7 mmHg

< 5 mmHg
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mPAP = 48 mmHg, POWP = 38 mmHg, 00D = 4 L/min
PADP-POWP = 0 mmHg. PVR = 2.5 WU
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McLaughlin VV et al. J Am Coll Cardiol 2015;65:1976—-97
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IPAH is “orphan disease”

PH CTEPH p;¢c PAH

Lun 9
1% 26\ 3%/

IPAH= 1% of PH
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Cases per million

Prevalence of PAH/IPAH

France

Swiss

UK

Scotland

Spain

15.5

26

16

5.9

8.6

6.6

9

5.6

Strange G,et al. Heart (2012)




PAH in South Korea

Allpatients | IPAH group | APAH group | P-value | APAH-CHD | APAH-CTD-§5¢ | APAH-CTD-SLE | APAH-CTD-other

Patients, n (%) 1307(1000) | 674(5L8) | 33(484) WEY | WMy | 1) (11
Age 4413 4812 {1112 | <0000 | 40212 3010 3l 43112
Femalesex, (%) 06(93) | W9(T) | WT(BE) |00l BET) | MO8 | 133(083) 60 (845)
Comarbidity

HTN,n (%) W00 | W) | 069 | ool M3l | 100 | MY 11(155)
DM,1 (%) BGE | OSEY | NG || 0Eg | 5 32) 1)
Renalfilwe CKD)n (%) | 2025 | 203 | w008 | 0w | 103 | 36 9) 0(00)
Arrhythmia, n (%) S0 | 668 | BES | ome | 1) 0(00) 1(07) 208
TIA orstroke, 1 (%) By | w8 | w00 | o | 7 0(00) 2(15) 1(14)
Follow-up duration (year) | 2741 13:20 324 | <00000 | 3d:24 3023 3415 11124

Song SJ, et al. PLoS ONE 13(12):e0209148



Diagnostic algorithm of PH
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Echocardiographic probability of PH
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Syst PAP = right ventricular systolic pressure
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(in absence of pulmonary outflow obstruction)
RVSP = 4vZ + RAP*
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Other Echo ‘PH sign’
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Chest CT of IPAH patient
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V/Q scan vs CTPA in CTEPH

VIQ (1)* VIQ (2)#

Sensitivity (%) 97.4 96.2 51.3
Specificity (%) 90 94.6 99.3
Accuracy (%) 92.5 95.2 82.8
NPV (%) 98.5 97.9 79.7
PPV (%) 83.5 90.3 97.6

* Intermediate with high-probability scans as indicative of CTEPH,
# Only high-probability scans as indicative of CTEPH.

J Nucl Med 2007; 48:680-684



V/Q scan vs

PA in CTEPH
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Right heart catheterization
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PAWP

Balloon-tipped, Swan-Ganz catheter

CVP =RAP = RVEDP

for measuring pulmonary capillary PCWP = LAP = LVEDP

wedge pressure (PCWP).



Measurement of PCWP

1) Identification of the A wave during exhalation
(right before the beginning of the pressure decline)

End-Expiration

Timing of
the PAOP
Waves
with the
ECG

2) Average the top and bottom values of the A wave
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Measurement of cardiac output

+** Fick method

oxygen consumption (mL O,/m)

CO (L/m) =

arteriovenous oxygen difference (mL of O,/L)

- Direct Fick method: gold standard method
- Indirect Fick method: inaccurate estimate of O, consumption

¢ Thermo-dilution method
- At least 3 measurements within 10% of each other
- limitations in severe TR and congenital heart defect
- must be performed by trained personel



Indirect Fick vs Thermodilution

Fick method

Flow

PBF(Qp) (L/min) 4.30 #DIV/0!
SBF(Qs) (L/min) 4.19 #OIV/0!
Cardaic Index (L/min/M?) 2.51 #DIV/o!
Qp/Qs 1.08 #DIV/0!
Resistance

PVR (Wood units) 7.21 #DIV/0!
SVR (Wood units) 17.67 #DIV/0!
PVRI (dyn s cm™m™) 963,81 #DIV/0!
SVRI (dyn s cm™°m™) 2361.26 #DIV/o!
Rp/Rs 0.41 #DIV/0!
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Inaccuracy of Estimated Resting Oxygen Uptake
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Measurement of CO in PH: Thermodilution
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1993 ACCP consensus statement on PPH

« There Is no cure for PPH, nor is there a therapeutic
approach which is uniformly accepted or successful.
General measure : avoid aggravating factors of PPH.
Supplemental oxygen therapy

Cardiac glycosides and diuretics

« Anticoagulation therapy

 Vasodilators (nifedipine, diltiazem, postacycline, PGE1)

Atrial septostomy
Lung transplantation; Heart-lung or double lung



Survival in patients with IPAH:
the era before PAH target agents

100
Median survival; 2.8 years

e 3]
(&
I

o)
Q
|

na
=
|

Percentage Surviving
T

-
e

|
5 1 15 2 25 3 35 4 45 5
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o

D'Alonzo GE, et al. Ann Internal Med. 1991;115:343-349



Calcium channel blockers on survival in PPH

64 patients with PPH 60 patients with PPH in AMC
100 ¢~ 17 16 ((94%0) ok —
0- -0~ ~0--0--0-~0-~0-—0- 0 —0- -0 L
" p=0.003 - 08 \L.__, — Acute responders
80 - \ % L“‘Hi ----- Non-acute responders
* 3 061 1 P=0029
= L N\ 4 26 (55%) ¢
_c—g g 04}
3 or g [
02+
R
00+
40 = | | | | | | | | |
0 2 4 6 8 10 12 14 16
1 1 1 1 1 1 1 1 | - | 1 1 Years

0 12 24 36 48 60 Swbjects 9 7 68 & 5 5 2 0 Acute responders
at risk, No. B Non-responders
Months o2 2 B U ] 4 2 1 p

Rich et al. N Engl J Med 1992;327:76-81 Ahh JH et al. Korean Med Sci 2014; 29: 1665-1671



Acute vasodilator testing

* Indication: All IPAH patients

« Agent for acute vasodilator testing
INO, inhaled iloprost, 1V epoprostenol, 1V adenosine

 Definition of positive vasodilator response
1. Fall in mPAP > 10 mmHg and
2. mPAP < 40 mmHg and
3. with an increased or unchanged cardiac outcome



Approved PAH targeting agent




Continuous intravenous epoprostenol
for primary pulmonary hypertension

12 week open-label prospective, randomized,
multicenter trial, PPH-FC 111, IV

6 min-walk distance 1
Quality of life 1
Hemodynamics

mean PAP |

cardiac index
PVR |

Survival 1

Survival (%)

100

80

[=p]
=
1

=N
L)
1

201

P=0.003 by the log-rank test
— Epoprostenal (n = 41)
--- Conventional therapy (n = 40)
T T ! : r 1
o 2 4 6 8 0 1

Week
Barst et al. N Engl J Med 1996;334:296-301



1997 algorithm for the management of PPH

Marked Fall in PVR

Oral CCB

Moderate of Minimal

Fall in PVR
NYHA class NYHA class
I orlvVv | orll

Response

No Response |'>

Anticoagulation

Oral CCB

|

HYHA class
I orlvVv

NYHA class
lorll

\ 4

Anticoagulation

\

Anticoagulation
Possible oral
CCB

Rubin LJ. N Engl J Med 1997:336:111-117




Bosentan for PAH: BEATHE-1 study

« 12 week prospective, randomized, multicenter open trial,
« PAH(PPH, CTD-PAH), FC III, IV

« Bosentan improved 6MWD (44m, P<0.001), Borg dyspnea index and
WHO functional class and increased the time to clinical worsening.

L e
- T e ey A - B tan. 250
60 Bosentan, 260 mg vmmmennreanis
E E n=70) E?': Bosentan, 125 mg
5 g
- w754
=0 40- ¢
2 g 2
y Placebo
® m =
T Bosentan, 125 m 3 i
ne 9l ' g o 50
-0 (n=74) %
P 2
E}'_E O b 8 257
T g E
6 3 Placebo (n=69)
— 0 T T T T T T 1
20 ['} A é 1|6 0 4 8 12 16 20 24 28
Week
Week NO. AT Risk
Placebo 69 68 63 62 48 10 7 3
Bosentan, 125mg 74 72 71 70 55 18 14 7
Bosentan, 250 mg 70 70 70 68 48 13 n 6

Rubin LJ, et al. N Engl J Med 2002;346:896-903



Mean Change in Distance Walkead (m)

Inhaled iloprost for PAH: AIR study

12 week, double-blind, prospective, randomized, multicenter trial

Inclusion: IPAH (51/51) Drug-PAH (4/5) CTD-PAH (13/22) CTEPH (33/24)
FC-111 (60/59) FC IV (41/43)
Primary endpoint: clinical improvement ( NYHA class and 6MWD at least 10%)

Result: iloprost 16.8% vs placebo 4.9%, p=0.007

VaRRBLE IoprosT Grour Puaceso Grour
40 PATIENTS WITH  PATIENTS WITH PATIENTS WITH  PATIENTS WITH
FRIMARY  NONPRIMARY FRIMARY  NONPRIMARY
PULMONARY  PULMONARY PULMONARY  PULMONARY
liaprost T ALLPATIENTS  HYPERTENSION  HYPERTENSION ALL PATIENTS  HYPERTENSION  HYPERTENSION
201 e T —— percentage of patients
- 1
~ Change in NYHA class

F__.e"'f Improved by 2 classes L L9 0.0 0.0 0.0 0.0

I S _ P=0.004 Improved by 1 class 38 26 20 127 73 19.1

0 = | B Unchanged 64.4 66.0 625 65.7 69.] 617

e N Worsened 59 38 83 78 109 43

H‘“ Data missing 10 19 0.0 0.0 0.0 0.0

- T Noncompletion of study 40 38 42 137 127 149

Placebo ™. Death 10 19 00 39 36 43

-20 Other 0 19 42 9.8 9] 106

Change in 6-minute walk distance

=]0% increase 376§ 49.] 50 %5 09 19.1

<10% increase to <<10% decrease 426 37 479 324 00 46.8

—4 =10% decrease 139 57 29 255 327 17.0

. Data missing 59 75 41 167 lo.4 170

Base Line 4 Wk B Wk 12k Combined end point 16.84 208 125 49 55 43

Olschewski H, et al. N Engl J Med 2002;347:322-9



Continuous SC treprositnil in PAH

Inclusion: PPH (134/136), PH with CTD (41/49) or CHD (58/51)
FC 11 (25/28), 111 (190/192), 1V (18/16)
Design: 12 weeks, double-blind, placebo-controlled multicenter

Exercise capacity
; A6MWD 16 m (p=0.006)

-> Greater In the sicker
and dose-related.

Improvement in hemodynamics
And dyspnea score

-3 T AstQuarfile  Ind Quartie | SrdQuarfile  dth Quartile
<50 510<8.2 B2to<138 3138
(25:0.2) (5.6+0.1) {94 £0.2) (162204)

(Mean+ SE) ngfkgimin

Simonneau G, et al. Am J Respir Crit Care Med Vol 2002; 165: 800-804.



Beraprost for PAH

« Chemically stable, orally active

— Start 20 ug by mouth 4 times a day; increase in increments of 20 ug
4 times a day if tolerated

* 12-month double-blind, randomized, placebo-controlled trial

20 =

10

0 -

=10 -

=20 4

n=5s6 =47

Change in Six-Minute Walking Distance (m)

=30
Baseline Month 3 Month & Month 9 Month 12

Barst et al., J Am Coll Cardiol 2003; 41:2119-2125



ACCP 2004 guidelines for PAH

General Care

Oral anticoagulants [B for IPAH, E/C for other PAH] + diuretics + oxygen [E/A] + digoxin

'

i==m=ladiad i Ol e ; -

Oral CCB [B for IPAH,
E/B for other PAH]

Endothelin Receptor Antagonists Chronic IV Epoprostenol [A]
Sustained Response ) (Bosentan) [A]

- Bosentan [B/
or
Treprastinil (B

Yes Chronic IV Epoprostenol [A] Chronic IV lloprost [C]

ar
¢ Prostanoid Analogues Ay

Continue CCB $Q Treprostinil (B], Inh lloprost (B], Berprost [ID |~

Atrioseptostomy +

PDE-5 Inhibitors Lung Transplantation
{Sildenafil) [C] &

CHEST 2004; 126:355-62S




Sildenafil for PAH: SUPER study

« 12 week, double-blind, prospective, randomized, multicenter trial
 PAH(PPH, CTD-PAH, CHD-PAH), FC 11 (39%), 111 (58%)

FO—
<> Placebo
60— 20 mg of sildenafil
. 40 mg of sildenafil
504 m =0 mg of sildenafil
40—

Change in 6-Minute Walking Distance (m)

30—

20—

10—

O ——— — W—————————— = —— oo ——f———
T T
—20 T T T T
o] 4 & 12
Weelk
Variable Placebo (N=65) Sildenafil

20mg (N=65) PValue  40mg(N=63) PValue 80mg(N=65)  PValue

Heart rate — beats/minute -1.3 (-4.1to14) -3.7(-59t0-14) 018  -33(-55t0-10) 027 -47(-73t0-2.2) 0.5

Mean pulmonary artery 06(-08t02.0) -2.1(-431t000). 004 -26(-4410-09) 001 -47(-67t0-2.8) <0001
pressure — mm Hg

Cardiac index — -0.02 (-0.17t00.13) 021 (0.04t0 0.8). 006  0.24(0.05t0042) 003 037(020t00.55) 0.001
liters/min/m?

Pulmonary vascular resist- 49 (-54t0 153) -122 (-217t0-27) 001  -143(-218t0-69) 0.01 -261 (-365t0-157) <0.001
ance — dyn- sec.crm-S

Right atrial pressure — 03(-09tol5) -08(-19t003 ) 019 -11(-24t002) 010 -10(-21tc0QI) 011
mm Hg

Galie N, et al. N EnglJ Med 2005;353:2148-57.



Bosentan treatment in patients with
mildly symptomatic PAH; EARLY study

Patients : 185 patients with FC-11 PAH (IPAH, PAH-CTD, PAH-CHD, PAH-HIV)
Primary endpoint : change in PVR & 6MWD after 6 month

120 .

- _ 3 —8— Bosentan (n=86)

5 15 E 25 4 -0~ Placebo (n=01)

E @

© 110 E 207

£ 10 T 15 i

g g —9

5 v U

= 100 = T

S :T

g E 1] '.- T {

2 b il

M £ 57 )

g ) E

.-.E-. 85— = -10 7

] -

=] v =

T 80 2 1

i m

g Y20

5 75 = 1

2 o ; EE.SCEEI;t;:;I‘::IIE-EBF ) 5= 3 months b months
Treatment effect —22-6%, p=0.0001 treatment effect of 19.1 m (p=0.075)

Galie et al. Lancet 2008; 371: 2093-100



Ambrisentan for PAH: ARIES 1, 2

« 12 week, double-blind, prospective, randomized, multicenter trial

60 1

Placeho-Adjusted
| [
H <\
| w] [omg i o e
E’ £ : +36m
IE
0
ol 3201 " o
£l « ..
c
v}
[}
: I/T\+\
0
N-Qm
D1 Wesko Week 4 Week 8 Week 12

=¢=Placebo === 2.5 mg == 3 mg =+=10 mg

Mean # standard error
Wilcoxon rank sum test stratified by PAH etiology and study

100
n__
1% relative risk
39 reduction in
< | = Placebo clinical worsening
g 25 mg (p=0.030)
“.é — 5mg p=0005
0 | —— 10mg (p=0028)
20
N=132 N1 =115 N=34
Nefd (=) N=51 =50
N=130 N=124 N=118 N=38
-m JHeHT NTES H'%S H761
0 4 § 2
Weeks

P-values represent log-rank comparison to placebo

Galie N, et al. Circulation. 2008;117:3010-3019



ESC/ERS 2009 guidelines for PH

VASOREACTIVE )—' [ NONVASOREACTIVE ]

;

INITIALTHERAPY

Recommendation- WHO-FC WHO-FC WHO-FC
Evidence 1] 1] v

WHO-FC 1-11l
CCB (I-C)

I-A | Ambrisentan, Ambrisentan, Bosentan, Epoprostenol i.v.
Bosentan Sitaxentan, Sildenafil
| Sildenafil Epoprostenol i.v.,
Sustained response lloprost inhaled

(WHO-FC I-11)

Tadalafilt Tadalafilt
Treprostinil s.c,, inhaled
Sitaxentan lloprost i.v., Treprostinil i.v.. Ambrisentan, Bosentan,
Sitaxentan, Sildenafil, Tadalafilf,
lloprost inhaled, and i.v.
YES NO Treprostinil s.c.,’i.v., Inhaledy
¢ Initial Combination Therapy

Continue CCB

. INADEQUATE CLINICAL
| RESPONSE ,

; ial bination th lla-B
INADEQUATE CLINICAL Sequential combination therapy (lla-B) §

RESPONSE

+/ERA\+
e N

Prostanoids PDE-5 1

BAS (I-C) and/or
Lung transplantation
(1-C)

European Heart Journal (2009) 30, 2493-2537



The rationale for combination therapy

¢ None of the available treatment options cures PAH and the

disease will eventually progress despite active treatment.

Targets multiple pathologic
processes

Establishes synergy Overcomes limitations of
among agents monotherapy

Ghofrani HA, et al. Eur Respir Rev. 2014;23:469-475.



Strategies for the evaluation of
combination therapy

INITIAL COMBINATION STRATEGY | ADD-ON STRATEGY

Randomization )),.......... Treatment A
‘4\‘ CRandomization D)., ]
Treatment A | | TreatmentB | [ Treatment A Treatment A Treatment A
+ placebo + placebo + treatment B + placebo + treatment B

@1t | 11

4

Provencher et al. Chest 2005;128;6225-628S



Goal-oriented treatment and
combination therapy for PAH

Diagnosis of PAH

Vasoreactivity test negative

NYHA Il or IV

v

Baseline examination and 2—6 monthly re-evaluation to assess

treatment goals (6-min walk distance =380 m,

peak V'o, >10.4 mL-min-'-kg !, peak systolic blood pressure

>120 mmHg during exercise)

Treatment goals not met ‘

l

‘ Treatment goals met

First-line treatment
bosentan

Addition of
sildenafil

Addition of
inhaled iloprost

Transition from inhaled
to intravenous iloprost

Highly urgent
lung transplantation

l

_—

Treatment
continued

Treatment
continued

Treatment
continued

Treatment
continued

Treatment goals:

1) 6MWD > 380m

2) Peak VO2 > 10.4 mL/min/kg

3) peak systolic BP > 120mmHg
during exercise

Double combination 51 (43%)
Triple combination 19 (16%b)
IV iloprost 5 (4%0)

Transplantation 1

Eur Respir J 2005; 26: 858-863



Survival of patients with IPAH with a goal-
oriented treatment strategy

1.0 -

T Treatment group

= 0.8- 2002-2004

T::E Historical

= control group

= 06+ 1999-2001

=

I

m Expected

= 0.4- survival

)

=

=

S 0.2 - Treatment group vs historical control group, 2 =.011

Treatment group vs expected survival, & < .001 for all time points
T T T T T T T Months
iy & 12 18 24 30 35
89 a3 6o il 45 4.3 27 Treamment grou
S | | o
- n &7 B4 AT 38 31 23 20 Historical control
Lo pmll] =)

Eur Respir J 2005; 26: 858-863



Sequential combination therapy
in SERAPHIN trial

Placebo Magl':ﬁgtan Micoltrenngtan All patients
=200 (n=250) (n=2a9) ("T742
Background PAH therapy, n (%0)
Yes 154 (61.8) 163 (65.7) 154 (63.6) 471 (63.7)
Phosphodiesterase-5
nhibitors 150 (60.2) 154 (62.1) 150 (62.0) 454 (61.4)
Oral/inhaled prostanoids 7(2.8) 18 (7.3) 15 (6.2) 40 (5.4)
No 95 (38.2) 85 (34.3) 88 (36.4) 268 (36.3)

N Engl J Med 2013;369:809-18




Primary endpoint: Morbidity and Mortality

All patients Patients with background Therapy

1007 100
| 45% Relative Risk reduction of _ J8% Relative Risk reduction of
o rimary endpoint event vs rimary endpoint event vs placebo

Macitentan 10 mg Macitentan 10 mg

[=2]
[e=]
L

60 1

Patients without the event (%)

Patients wi_thr_lout the event
o

40
Treatment effect 10mg Treatment effect 10 ma
201 - 20 Hazard rati 062
—— Macitentan 10 Mg Hazard ratio 055 Macitentan 10 mg azard ratio )
Placebo Log-rank p-value {0,000 4 Placebo Log-rank p-value 0.008
0 T T T T T 1 O 1 1 T T T 1
0 6 12 18 24 0 3% 0 6 12 18 24 30 36
Patients at risk freatment Patients at risk treatment
‘ 154 134 119 107 97 53 24 Macitentan 10 mg
242 i -

N Engl J Med 2013;369:809-18



Sequential combination therapy
in Patent-1 trial

40— 233
= Riociguat 235 I
241
mes Placebo I
30+ ’I' 254
20—

112

10—

Change from Baseline in 6-Minute Walk Distance (m)

o= - - - - —— - R
126
O Observed
—10+ % Imputed
T T T T T T
o 2 4 6 8 10 12

wWeek

Placebo Riociguat LS-mean treatment difference in
Baseline variable No. of patients Change in 6MWD (m) change in 6MWD, m (95% CI)

Baseline therapy
Treatment-naive 38 (16—60)
Pretreated 34 (11-56)
Pretreated — ERA 24 (1-48)
Pretreated — prostanoid 106 (38—173)

Ghofrani HA, et al. N Engl J Med 2013;369:330-40.



Sequential combination therapy
in GRIPHON trial

The safety and efficacy of UPTRAVI in patients with PAH was established in the GRIPHON, phase 3 trial.

Patient characteristics at baseline: background therapy, FC, etiology

1156

PATIENTS

ye)
o)
S 32%

o -
80% 46% |3
ON BACKGROUND ‘5 Fu NCCJ\'?SNAL S53% ETIOLOGY
THERAPY «_,;
10%
58%
15%
Modified from r¢

ERA; endothelin receptor antagonist, PDE-5i; phosphodiesterase type 5 inhibitor, iPAH; idiopathic PAH, hPAH: heritable PAH, CTD-PAH: PAH associated with connective

tissue disease, CHD-PAH; PAH associated with congenital heart disease / # PAH associated with corrected-congenital shunts
Modified from Sitbon O, et al. N Engl J Med. 2015 Dec 24;373(26):2522-33



GRIPHON study : Primary endpoints

Primary endpoint events
= first events only, n (%)

All primary endpoint events
Hospitalization for PAH worsening

Disease progression
Death (all causes)

Initiation of parenteral prostanoid or
chronic O, therapy for PAH worseni

ng
PAH worsening resulting in need for

lung transplantation or balloon atrial
septostomy

Placebo  Selexipag :
n =58 n=574 Selexipag vs. placebo
Number of patients (%) R(95% Cl)  p-valuet
0.60
242 (41.6) 155 (27.0) (0.46-0.78) <0.001
109 (18.7) 78 (13.6)
100 (17.2) 38 (6.6)
18 (3.1) 28 (4.9)
13 (2.2) 10 (1.7)
2 (0.3) 1(0.2)

Modified from Sitbon O, et al. N Engl J Med. 2015 Dec 24;373(26):2522-33



Triple combination therapy:
Time to first morbidity or mortality

100 A

&
o

Selexipag

[+
=

' Placebo

A
=]

Patients without an event (%)

%]
=

0 6 12 18 24 30
Months since randomization
Patients at risk
Selexipag 179 140 105 T 43 31
Placebo 197 158 1189 70 A4 27

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



Triple combination therapy:
The earlier, the better

Results

100 4

Patients without an event (%)

20 1

Patients at risk
Selexipag
Flacebo

40 -

Patients with WHOIFC Il at baseline

64+

Selexipag

Placebo

0 5] 12 18 24
Months since randomization

55 46 36 22 14
60 52 40 23 12

100 1

Patients without an event (%)

20 4

80 4

60 1

40 4

Selexipag
Placebo

Patients at risk
Selexipag 1
Flacebo 1

0 6 12 18 24 30
Months since randomization

22 92 68 a7 28 17
33 104 77 46 3 19

- 1

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




Sequential combination therapy for PAH
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ESC/ERS 2015 guidelines for PH

General measures

Treatment nalve e PAH confirmed by (Table 16)
patient expert center Supportive therapy

,I, (Table 17)

CCB Therapy ) r Acute vasoreactivity test
(Table 18) 0 W, e L (IPAH/HPAH/DPAH only)
*7 MNon-vasoreactive 1L
Low or intermediate risk High risk
h (WHO FC lI-1I)= —¢ (WHO FC IV)*

Imitial Initial oral Initial combination
monotherapy® combination® including i.v. PCAC
(Table 20) (Table 20)

L

Patient already Inadequate clinical response Consider referral for
(Table 15) lung transplantation

!

Double or triple sequential combination
(Table 21)

Inadequate clinical response
(Table I5)

Consider listing for lung transplantation?
(Table 22)

European Heart Journal (2016) 37, 67-119



Risk assessment in PAH

o 32 e
('3 3 A2

P SO QAT

sSa2| IrE

|
=l |

WHO 71 sS=

6 B2

Peak VO,
2= A

VE/CO;

slope
BMNP BMNP

NT-proBNF | NT-—proBNP

HE(H2E |-

izreg L gallal)-dg

8~14 mmiHg

I}, AVEE AT
ooy I
Soamrer
| ey
CE
=4 =1 gl P

2 0—2_4
L/ rminy

60~65%

ke )~ L
>10%

oL
e
FL L T
s
== 1685 m

< 171 rmlf rrwny

kg
(< 35% pred.)

= A5
= 300 ng/fL
= 1,400 ng/L
= 26 amn”

Lo |
e

> 14 mmHg

=< 2.0 Lfrmin/rm®

= B0

Korean guideline for diagnosis and treatment of pulmonary hypertension.
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Simplified risk assessment in PAH

HHEs SsHHE= AEE
< 5% 5~10% > 10%

™ .-glzjl- ool
ciE FHaN Az go0| MU [ ﬂiif_'_:i
oy =7 [

Ep o] POfHC AE
ST SolA=3AL

WHO 7 |[s&=
o5 =]

1| 4%

BMNFP
BENPS

NT—proBNP | NT-proBNP

o A0l

Aurzsra
(1)

S,

b == = Ak :
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OlMA Tt S 2SS AL HEEHE A8, A= 0HAL
YsHd ToLE Soll HEM oY #2alo| 28 TIt6t
L Zo|gaesHE 12-1,12-2, £ 13).

YOI EAt[ A= 3~67H B0l H7 [He 2 HEAE Al
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Initial (Upfront) combination therapy:
Ambrisentan+Tadalafil

Pooled- Ambrisentan- Tadalafil-
Combination- Monotherapy Monotherapy Monotherapy
Therapy Group Group Group Group
End Point (N=253) (N=247) (N=126) (N=121)
Primary end point
First event of clinical failure — no. of 46 (18) 77 (31) 43 (34) 34 (28)
participants (%)
Death 9 (4) 8 (3) 2(2) 6 (5)
Hospitalization for worsening pulmonary 10 (4) 30 (12) 18 (14) 12 (10)
arterial hypertension
Disease progression 10 (4) 16 (6) 12 (10) 4 (3)
Unsatisfactory long-term clinical response 17(7) 23 (9) 11(9) 12 (10)

Hazard ratio, combination therapy vs. mono- Reference 0.50 0.48 0.53

therapy (95% Cl) (0.35t0 0.72) (0.31t0 0.72) (0.34 0 0.83)
Pvalue — <0.001 <0.001 0.005

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



Initial combination therapy for PAH
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Lung transplantation

— S HEsrEALE Chs = 712 ol sigsh= 35

O EF5RdEsc = 213557 [ {Intubation vemulator) & B=H&
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O ™29 o7 | = 7= =2 =22

(60UOFC| 2{-SS<HH dAF 238 A A ST 20| 2-Esilh)

— Ch& = 7FEA] ﬂl’i‘:! EH':'“_l"[?'ﬂl':'lz ‘='|‘|:|'

2) ™ HMSWL > 65 mmHg, == TR 2
rmirmiHag

3) AIEEETE AE < 2 L/min/m? 21
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Take home messages

Diagnosis of PH: Echo ->V/Q scan -> RHC
Most common cause of PH: PH due to left heart disease
Treatment of IPAH : based on acute vasodilator test
risk stratification
PAH target agents: Prostanoids,
Endothelin receptor antagonists,
PDE-5 inhibitors
Initial combination treatment



