%\ SSc-PAH

Recommendation : 2016 JDA, 2016 BCR, 2017 EULAR, 2018 Algorithm
« BREATHE (Bosentan), ARIES (Ambrisentan)
« SUPER (Sildenafil), AMBITION (Ambrisentan +Tadalafil)
e GRIPHON (Selexipag)
« PATENT (Riociguat)
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- Ambrisentan (7 Y7 Y2) [GSK] - Selexipag (77" b7t ) [777U4y/BA&HFE]
- Bosentan (F777) [797V4/]
- Macitentan (17 z23yb) [777V47] SGC (TraMsr 7oLy v 5 —ERIEER)

« Riociguat (77 L 2) [» 410]

PDEDSI (742741255 —t5EER
« Sildenafil (LN 74) [774% -] =[N 177 7]
- Tadalafil 7F vvh) [4-7499-] =[¥7YA]

PGI2 (Zox4s5 o 12585

- Epoprostenol Na (70-77) [GSK]

. Beraprost Na (N V-/7 o4#4Yy) [72752)

« Beraprost Na (770-F LA/~ 7%ALA)  [7A772/ &)
o lloprost (\" v7 4t AR AR) [ 410]
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BSR and BHPR guideline for the treatment of systemic sclerosis (2016)

[Rheumatology 2016:55:1906-10.]

Recommendations for PAH in SSc

(i) All SSc patients should be evaluated for possible

(ii)

PAH in line with current recommendations from the
UK Pulmonary Hypertension Centres and referred
for specialist management (I, A). Final consensus
100%.

Diagnosis should be based upon results of full eva-
luation of PAH, including right heart catheterization
and evaluation of concomitant SSc-related cardiac
or lung disease (I, A). Final consensus 100%.

Therapies licensed for PAH based upon pivotal clin-
ical trals that included a significant proportion of
SSc-associated PAH should be used in line with
current practice within the UK Pulmonary
Hypertension Centres, taking account of the
agreed commissioning policies for PAH therapy (,
A/B). Final consensus 100%.

2016
BCR/BHPR

PAHOESR : A0N T — TV OFEHMEIAIRIE
(mPAP) >25mmHg, H2 pulmonary capillary
wedge pressure <15 mmHg.

RCT TiERA & 7= 5% Prostaglandins (iloprost,
epoprostenol), ERA (dual receptor antagonist @
bosentan, EIRHIETA receptor antagonist®

ambrisentan), PDEGPEZE® (sildenafil, tadalafil).

UKTIL I N5 IESSc-PAHD BEICARINTWLWS

FIMEELRITEINETTH 5: FMEREE(oop
and/or)spironolactone), =L (H1ERFPa0?2
<8kPa).

e JIL—FVTOT—7 7 UL BYuRE L, MeH

EENERICHWVLRYHERI NG,

SScEENEHFHT 2 Mtk E (FfRHEIE, Overlap CTD,
ISéELE%'{ |3 B IHEE(CY, MMF) TeEY % Al g
ML D.



2017
EULAR recommendations for the treatment of systemic sclerosis (2017)

[Ann Rheum Dis 2017:76:1327-1339.]

lll. SSc-PAH Based on the results of high-quality RCTs including heterogeneous population of patients with B 8.32
PAH, including CTD-PAH, several ERA (ambrisentan, bosentan and macitentan), PDE-5
inhibitors (sildenafil, tadalafil) and rociguat have been approved for treatment of PAH
associated with CTDs. ERA, PDE-5 inhibitors or riociguat should be considered to treat
SSc-related PAH.

One high-quality RCT in patients with SSc indicates that continuous intravenous epoprostenol A 8.10
improves exercise capacity, functional class and haemodynamic measures in SSc-PAH.

Intravenous epoprostenol should be considered for the treatment of patients with severe

SSc-PAH (class 11l and V).

Based on the results of high-quality RCTs including heterogeneous population of patients with B
PAH, including CTD-PAH, other prostacyclin analogues (iloprost, treprostinil) have also been
registered for treatment of PAH associated with CTDs. Prostacyclin analogues should be

considered for the treatment of patients with SSc-PAH.

« RCTAE(ZCTD-PAHIZX L TERA (ambrisentan, bosentan, macitentan), PDEDbi
(sildenafil, tadalafil), riociguath’ &L X 117=. SSc-PAHTIX Z ?{’Lb%ﬂ‘;ﬁ =9 5.

- ERADEIER: FAEEER T, R FHE, B1%, 585, e, &2°% Y, &
« PDELID&IYERA: Flushing, dyspepsia, diarrhea, headache, myalgia
« Riocigat®&|/ER: syncope, FFEER S, ® F UL\, ARF, {EIM/E
« —D®DRCT Tepoprostenol DG E A TEENBE, tBEclass, MITEIREZNET 5.
Severe SSc-PAH (Class Il or IV) TH&5td 5.
 Prostacyclin analogues(iloprost, treprostinil) 5 RCTCEIBBE N TH Y ERE T 5.



Treatment Algorithms for Systemic Sclerosis According to Experts (2018) Ml
[Arthritis Rheum. 2018;70(11):1820-8.]

[ Systemic sclerosis-related pulmonary arterial hypertension ]

+ v
Mild More severe
(functional class |-l NYHA) (functional class lIIHV NYHA)

+ v

[ 1 line: PDESi (54%) | | 1% line: Prostanoid (71%) ]
Add’ (85%) ¢ +

| 2 line: ERA (54%) ] [ 2% fine: ERA + PDESI (66%) ]
Add (75%) ¢ +

I 3% line: Prostanoid (63%) ] [ 3" line: ERA + prostanoid (68%) ]
+

| 4" line: Lung + heart transplantation (50%) |

Mild PAH Tl 1st line TXA'ERAD B PDELIICEE X 417-.
2nd [ine ERA, 3 line Prostanoid.

& DEETPAHBREZIZED LD - 72356 BINEEN T D — &k A practice. 27%H
1st line& L TERA+PDESIIZE k.

SSc-PAHICHURRE Z 5 T & ld—MRATIEARW. L LESI BT —7 7 U »(60%RE).



Continuous Intravenous Epoprostenol for Pulmonary Hypertension

Due to the Scleroderma Spectrum of Disease

A Randomized, Controlled Trial

Median Change in 6-Minute Walk

Test Resulis, m

Median Change in Borg Dyspnea Score

o A6MWD ﬁ"
() 1 48.50
40 Epoprostenol ? g
2[}: 13.25 g g g
o] %, / %
204 700 14,00 U
" (Pucama) "
601 Placebo
Week 1 Week 6 Week 12
30y ABorg dyspnea score
2.0 1
] Placebo 1.0
L0 QE].E H
1 00 ]
0.0
. 7z %
10 ﬁ f‘;
a -1.0 -1.0)
20 Epoprostenol by
=30
Week | Week 6 Week 12

SSc-PAH
Epoprosterol-RCT (2000)

[Ann Intern Med 2000:132:425-34.]

Open-label, Multicenter, Randomized controlled study.

T15R: moderate~severe SSc-PAH 111 A (dcSSc 14 A/
|IcSSc 77 A/Overlap 14 A. NYHA FC I /III/IV 5/87/19.A.
mPAP 50mmHg).

/™ : Epoprostenol (&feh v7 8%, =2ng/kg/min THIEA)
+HERAE 66 A] vs fEiBE [B5A], 12w ERER

Primary outcome: A6 MWD

=2 A6MWD 12w TEpoprostenolEciE (270m=316m), {it
KEEEAL (240m=192m), MEFZE (F108m (p<0.001).

mPAPZ1t: Epoprostenol®f -5.0mmHg, €&t +0.9mmHg.
NYHA-FC2Z: Epoprostenol®f 21 A, {REEEE 0.

Borg dyspnea score: Epoprostenol D A i iE

Jt1=: Epoprostenol B4 A, (EEEES A

57 N {ABSEAE: Sepsis, BERA, HIN, K

f&5m: EpoprostenoliFfices £ 1£SSc-PAHDEEHEE S, MM1TEh
REABEICHET S.



BOSENTAN THERAPY FOR PULMONARY ARTERIAL HYPERTENSION B REATH E 1 (2002)

Lewis J. RuBiNn, M.D., DaviD B. BapescH, M.D., Rosyn J. BArsT, M.D., NAzzaAReNO GALIE, M.D.,

Y e Lzcowre, D, Wit Lwozsene, M., s Genmo Swowes o, [N Engl) Med 2002;346:896-903 ]
FOR THE BOSENTAN RANDOMIZED TRIAL OF ENDOTHELIN ANTAGONIST THERAPY STUDY GROUP
e 601 A6MWD Bosentan, 250 mg a—  Double-blind, Placebo-controlled, Multicenter,
£ o randomized controlled study.
58 . Bosentan, 125 mg e XJ5: WHO-FC llII/IV PAH 213 A (FFFMEPAH &
=5 =W CTD-PAH)
E’g B [ SEETRRPETRRRTRURITRERURITRONS. SNSPETRTR Iy, . SRR
28 < Placebo ] * JTA: Bosentan (n=144, 62.5mg BID*4w—125mg or
~20- T . l A 250mg BID*12w) & Placebo (n=69) % 5.
Yok « Primary end point: A6 MWD
100+ - :

bz « Secondary end point: Borg dyspnea index, WHO-
| FC, I8E X TOEAM

= e FER: AGMWT BEEZE 44m (p<0.001). BosentanlZ
Borg index, WHO-FC%#ci&E LIEE X COHE 7 i&&
=L 7.

Event free rate . #24- BosentanltPAHIC A% <125me BIDCRA

75 é
Placebo

Patients without Events (%)
(%) [}
(%} [==]
| |

i i\i \ —
U | I | | | | 1 Iib ﬁ O 7—\_ L]
0 4 8 12 16 20 24 28

Week



CTD-PAH

Bosentan treatment for pulmonary arterial
hypertension related to connective tissue disease: @ BREATHE-1 post hoc (2006)
subgroup analysis of the pivotal clinical trials and [Ann Rheum Dis 2006;65:1336-40.]
their open-label extensions
C P Denton, M Humbert, L Rubin, C M Black » Double-blind, Placebo-controlled, multicenter,
|Bosentan| RCT, BREATHE-1®post hoc fZ4#T.
100 — « X5 WHO-FC llI/IV CTD-PAH 66 A (SSc 52 A,
T o SLE 8 A, Overlap 4 A, UCTD 2A)
“I | Placebo | ./} A: Bosentan (n=44, 62.5mg BID*4w—125mg or
= L 250mg BID*8or12w) & Placebo (n=22) 12/16w,
E —Boserton £ 7% 0pen-label Thosentanift
- -— Placebo
2 40 « Primary end point: A6 MWD
- FBHADKER: A46MWD Bosentani® 5 T+19.5m,
20 -
Placebo™-2.6m
ol L :13 L ! « READHER: Bosentan&F Dsurvival rate 85.9% (1
Weeks from treatment start $>7 734% (2$> 16%’(“ep0pl’08ten0|i§_j]|].
Patients af risk o #&3m: CTD-PAHIZ[ZBosentan D 5 133hR L H
: . mwem| B EDND.




Treatment of patients with mildly symptomatic pulmonary EA R LY <2 OO8>

arterial hypertension with bosentan (EARLY study):

a double-blind, randomised controlled trial

o
£

= 115
[o}

T 110

3
i
8
>

Percentage of baseline pulmonary v

Mean changein 6-min walking distance(m)

2 105

S 100

-10

-15
-20
_25 —

1204

95

90+

85

80

757

B Bosentan (n-80)
70 [ Placebo (n-88)

30 7 —&— Bosentan (n-86)
25 - --O-- Placebo (n-91)

20
15
10

0 Lot T T

——

PVRZ LR

Bosentan

1[" ABMWD

-5

3 months

6 months

[Lancet 2008;371:2093-2100.]

Double-blind, Placebo-controlled, Multicenter,
randomized controlled study.

YJ5: WHO-FC [IOPAH 185 A (BMWD<IEE D
80% or 500m, Borg index=2)

/A Bosentan (93 A, 62.5mg BID*4w—125mg *6M
F <), Placebo (92.A)

Primary end point: 6MT®DPVR, A6 MWD

(=2 oM TDOPVRI|ZBosentanEf T83.2%,
PlaceboZE107.5% (p<0.0001).

A6MWD (EXBosentanZtT+11.2M, PlaceboZ T
-7.9m (p=0.0758).

SAE: Bosentan 13%(4%k1#), Placebo 9% (B .0:A42)

%t54: BosentaniZWHO FC Il ®PAHICE R 7% T]
BEMEDN D B .



A6-Minute Walk Distance (m)

A6-Minute Walk Distance (m)
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Ambrisentan for the Treatment of Pulmonary

Arterial Hypertension
Results of the Ambrisentan in Pulmonary Arterial Hypertension,

Randomized, Double-Blind. Placebo-Controlled, Multicenter,
Efficacy (ARIES) Study 1 and 2

A6MWT distance

—=— 10 mg ambrisentan

| ——5 mg ambrisentan

1 —0—Placebo + {
/ .il
/ b & 1 .
[ Je== %
Week 0 Week 4 Week 8 Week 12
ARIES-1
—8— 5 mg ambrisentan |
| ——2.5 mg ambrisentan _—
1 —o— Placebo _ i, =l i
g LT
S r B ¢
(lg\\ )

Week 0 Week 4 Week 8

ARIES-2

Event-free survival

Event-free (%)

= === Placebo

------- 5 Mij ambrisantan
—— 10 myg ambrisentan
— 5 & 10 Mg ambrisentan

Time (weeks)
ARIES-1

====Placebo

.....
_____

—21.5 mg ambrisentan

=-=====5 M{] aMbrsantan
—( 5 & 5 Mg

ambrisen

tan

4

8 12
Time (Wesks)
ARIES-2

ARIES-1, 2 (2008)

[Circulation 2008:117:3010-9.]

Double-blind, Placebo-controlled,
Multicenter, randomized controlled
study.

Xt5: WHO-FC Il PAH

ARIES-1: Ambrisentan bmg(n67), 10
mg(n67), Placebo(n67), 12:8#% 5

ARIES-2: Ambrisentan 2.5mg(n64),
5mg(n63), Placebo(n6b), 12:B¥% &5

12:8 T¥)E

Primary end point: 6MWT o FE &t
WHO class, SF36, Borgza77: & 4 54
8 ARIES-1TH2TH Placebod B
B TEEICHEL .

WHO class(ARIES-1), &1t £ T D HAM
/SF-36(ARIES-2) 7% & H = L 7-.
f&sm: AmbrisentanZPAHZE S H 5



: ; . ; ; ; CTD-PAH
Ambrisentan response in connective tissue disease-associated
pulmonary arterial hypertension (CTD-PAH) — A subgroup analysis of ARI ES pOSt hOC <20 1 6)
the ARIES-E clinical trial™ [Respir Med 2016;117:254-63.]

ARIES - E Survival Over 3 Years by Etiology

« ARIES-1, 2&, Z Dopen-label extension T
5 ARISE-E% B 7 7 )L — T HEMT.

e Ambrisentan® CTD-PAHIZX 3 3 EHE D& st

gzz = =95% (92%1t0 97%) = = 88% (84%1t0 92%) = =81% (76%to0 86%)  ® }ﬁ%? CTD-PAH <|’1=124; SSc 76/\, MCTD 25/\,
E“' oA —-QD%(BES%tOQS%) ---aof’/o(;fa%toa?efn) --'?BG/OEGB%tOBB%) SLE 18/\) WHO_FC | /|| 59A, |||/|\/ 65A
ks « /M A ARIES-1: Ambrisentan 5 or 10mg,
K 1‘ : 5 ARIES-2: Ambrisentan 2.5 or bmg, 12w = T
open-labeliZ7: > TH RIAENAK. Placebof
ARIES-E Survival byWeek12C6T|\/[1)\{\£ghange >=+30mvs <+30m L;tOpen—IalqelTﬁ_, ﬁstudy@Zﬁﬁ%L:?}E V)T
- 240wk FERAMETS.

e #5E: Ambrisentanit 5 T DCTD-PAHIX1/2/3
FT62.6/57.3/58.2%H6MWDHZ=E.

« 3FETO4% TR L, T6% W ETF.
« TERARRKF: baselined®WHO-FC llI/IV, CTD

80

Survival Probability (%)
& @
o o

™ Lok e subgroupHSLE T4 Ly, B4, 12w TA6MWD
=< WERGTROHMD dimgeend <30m, Exdx®6MWD, 6MWD#EXJE<222m.

o

0 1 2 3 4 5 6 7



Macitentan and Morbidity and Mortality SERAPHIN (2013)

in Pulmonary Arterial Hypertension [N Engl J Med 2013;369:809-18.]

 Double-blind, Placebo-controlled,

Macitentan 10 mg Multicenter, randomized controlled study.
100

Torm—  + X1ZR: WHO-FC 11/l DPAH

« /" A: Macitentan 3mg (250.A), 10mg
(242 N\) & Placebo (250 )

« Median treatment 115w, median follow-

Patients without an Event (%)
v
o
I

40 up 129w
30+ — Macitentan, 10 mg  Primary end point: time to 1st event
x L e i (death, arterial septostomy, fi##E, prostanoid IV
10+ or SC, PAHZEL).
0o 6 12 18 24 30 36 o ﬁ%%: Primary end poth;tPIaceboé:tI:/\
Months Macitentan 3mg (HR 0.70, p=0.01), 10mg
':l:éea;oRlSk 250 188 160 135 122 £ 23 <HR 0551 p<0001) C\-,- :E) ﬁ%%% U .

Vactentan 10mg 242 28 1w 11 1= .1 a1 fgam. Macitentanldmorbidity/mortality %

BRICIETEHE%.



PAH
Sildenafil

e Double-blind, Placebo-controlled, Multicenter,
A6MWD randomized controlled study.

ZZ: 2?63:b00f51|den3ﬁ3 * jjg%: PAH 278A(mPAH 225mmHg7b\OPAWP§
A 40 mg of sdenfi 15mmHg, CTD& %, WHO-FC 1I/1IAY K ER4)

30 m 80 mg of sildenafil
« /1" A: Sildenafil 20mg TID (h=69), 40mg TID
(n=67), 80mg TID (n=71) A Placebo (n=70)

o | Placebo | « Primary end point: 6MWT ® Adistance(0-12w
i s e O DEAY).

Sildenafil Citrate Therapy for Pulmonary SUPER-1 (2005)
Arterial Hypertension [N Engl J Med 2005;353:2148-57.]

Change in 6-Minute Walking Distance (m)

| |
o . % 8. PlaceboTHE L 7-Sildenafil ® A6MWD
; 4 ; ’ [$+45m. +46m. +50m (20/40/80mg). 2T
et PAE, WHO-FCH A B IChE.

o f&am: SildenafillZ BEIRDPAHDES)EE 7,
WHO-FC, M{TEREAHEIH 5.



Sildenafil for Pulmonary Arterial Hypertension SUPER-1 post hoc (2007)

Associated with Connective Tissue Disease
[J Rheumatol 2007:34:2417-22.]

DAVID B. BADESCH, NICHOLAS S. HILL, GARY BURGESS, LEWIS J. RUBIN, ROBYN J. BARST,
NAZZARENO GALIE, and GERALD SIMONNEAU , on behalf of the SUPER Study Group

T

=  Double-blind, Placebo-controlled, Multicenter,
46MWD randomized controlled study.

« SUPER (PAHX%R) A & CTD-PAH% I H L 7-post
hoc f2HT

(m)
I
|

404

304

201

NN

Mean (95% CI) Change from Baseline

Placebo
N — . 33%: CTD-PAH 84 A (SSc 45%, SLE 23%, ft 32%.
LT st shomn gl WHO-FC 11 38%, 1l61%)
« /- A: Sildenafil 20mg TID (n=21), 40mg TID (n=20),
ol eeat n nein ne1o? 80mg TID (n=21)A*Placebo (n=22)
"] Sildenafi gé'%%"?fg  Primary end point: 6MWT® Adistance(0-12w).

.
=
1

WHO FC1{ E  * #&R: 46MWDIZSildenafil +42m, +36m, +15m
®EL-% 12w)  (20/40/80mg), Placebo -13m.

« WHO-FC 1Ltk LSildenafilZ£T29-42%,
Placebo 5%. mPAP+ B = |Zh=E.

o ¥z SildenafillZ 12w cCTD-PAH D EBhAE
WHO-FC, M{TENfEx*HEIHE 5.

Sildenafil
20mg TID

L)
=
I

v at least 1 FC al Week 12 (

mproving

o Placebo FH—

nts 1

FPatie
|

I




Tadalafil Therapy for Pulmonary Arterial Hypertension PH | RST <2009)

70 1

o
[=3

Change in 6-Minute Walking Distance {m)
o o B8 8

o o o
kD @

Proportion of Patients With
No Clinical Worsening

o
~N

0.0 S

Day
Week

Patients at Risk
Placebo

Tacaslalll 2 5mg
Tadsiafl 10mg
Tadalafil 20mg
Tadalafil 40mg

§ 8

“L oy A6MWD
a 10mg
v 20mg )
i 0mg : I
- | e
. -;_'--" i = ) -.-‘
Pl S S o)
7o
L
0 e 12 5

Proportion of _
No clinical worsening

— = Placebo

Tacatafil 2.5mg

Tadslafil 10mg

— — — - Tadalafil 20mg

s T adatafil 40mg*

= -

0 28 56 84 112
0 A 8 12 6
B2 78 73 88 30
82 80 75 68 29
B0 78 75 72 32
82 77 74 69 av
79 75 73 72 48

. Tadalaﬁl A0mg L IE:
F%pO%@%&ﬁ?é

faam:. 1adalafil 40mglxPAHDESEE S, QOL, ERARY
IBRETNET D.

[Circulation 2009;119:2894-2903.]

PAH
Tadalafil

Double-blind, Placebo-controlled, Multicenter,
randomized controlled study, 16w.

DPAH

Primary end point: 1low® A6MWD

37) > 7-H'dose dependenti

IR IEH 5.

Y ER: 755 or BosentanfEAAH D F (ZWHO-FC I1/11

/A Tadalafil 2.5mg (n=82), 10mg (n=80), 20mg
(n=82), 40mg (n=79), Placebo (n=82) 16wix &

R A6MWD I Tadalafil 40mgd A2 B EZE(p<0.01)

SLEnaiveEE Tl +44m, BosentanfEFHEE TlE+23m

B ¥ CoOHME (p=0.041), IEED4E



Initial Use of Ambrisentan plus Tadalafil i
" p . Amb t
in Pulmonary Arterial Hypertension AIVI BIT I O N <20 1 5> J:n T:ﬁ‘:f;&"
A Combination Therapy vs. Pooled Monotherapy [N Engl J Med. 2015,373834—44]

E 50 e Combination therapy . .

- . « Event-driven, Multicenter, study.
2 601 s

= Pooled monotherapy >

£ 40 L4 N : - ] /7R

; %: WHO-FC 1I/1ll PAH, S&35551
g Hazard ratio, 0.50 {35% Cl, 0.35-0.72

% 2 e } * 3$u_l:&/%m

CE R RERES » Ambrisentan & Tadalafildcombination DB R M4% % A %
B Combination Therapy vs. Ambrisentan Monotherapy P . Ambrlsentan ]_Omg_|_ Tadalafll 40mg (N:253>

g 100+

P& T T e « Ambrisentan 10mg+ Placebo (N=126)

: 5: ";;b S « Tadalafil 40mg+ Placebo (N=121)

a o] i pssaon0rm « Primary end point= 1st event clinical failure®’#c & %5 £ T
Y DA (FE, PAHIEE D AfR, B, response~+5)

0 24 48 72 96 120 144 168 192

weds « EventZ: Combi 18%, Amb 34%, Tad 28%, 31% (pooled

C Combination Therapy vs. Tadalafil Monotherapy

g Pl e e monotherapy)

£ s0d Ty Combination therapy L. R N o

: e « BNP{ET, Clinical response b B EICCombin TA %

Z 604 . Tadalafil monotherapy _ . . . . W
. $&5: Ambrisentan+ Tadalafil®combination (34 4 0 &
L% 20- ::;a(;g;a:o,o.ss (95% Cl, 0.34-0.83) %l ;% J: U %/p\ yj]%fﬁ % %

I I I I I
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Initial combination therapy with ambrisentan

and tadalafil in connective tissue disease-associated
pulmonary arterial hypertension (CTD-PAH):
subgroup analysis from the AMBITION trial

A 100+
_— 804
§ Combination therapy
g 60+
fr
< Pooled monotherapy
c 404
@
>
w 20 HR 043 CTD

1 95%Cl (0.24,0.77)

Risk reduction: 57%
0

0 24 48 72 96 120 144 168
Time (weeks)

103 90 74 57 a4 28 19
84 64 43 27 18 "

g2
-ig
3 @

B 100-
__ 80-
é Combination therapy
8 60+
T
o
4
§ 40- Pooled monotherapy
e HR:  0.44 S S
209  gs%cCl (0.22,0.89) C
Risk reduction: 56%
0 . - v . . . \
0 24 48 72 96 120 144 168

Time (weeks)
1 62 49 38 27 18 13 0 Combination therapy
47 36 25 15 9 6 1 Poaole otherapy

CTD-PAH

AMBITION post hoc (2017) EEERE

[Ann Rheum Dis 2017;76:1219-1227.]

Event-driven, Multicenter, randomized controlled
study. T&» 5 AMBITION @ post hocfE#f

CTD-PAH®D A3 H (N=187/500) L T 4.

SSc-PAHIIZ118 A

WHO-FC I/1ll, RBEDITR. 3FEL L

« Ambrisentan 10mg+Tadarafil 40mg (CTD 81/SSc 58)
)

« Ambrisentan 10mg+Placebo (CTD 44/SSc 23
« Tadarafil 40mg+Placebo (CTD 40/SSc 24)

Primary end point= 1st event clinical failureA'#c = %
£ TOEHE (3L, PAHEEE AL, KRB, response ™ +5)

CTD-PAH® combination T®HR 0.43 [0.24-0.77].
SSc-PAH®HR 0.44 [0.22-0.89]. #NFNE=IZY X7
ETFIH35.

#t=: Ambrisentan+Tadarafil®combination|d, R EF|
B L Y CTD-PAH & SSc-PAHIZER



PAH
Selexipag

Selexipag for the Treatment of Pulmonary GRIPHON (2015)
Arterial Hypertension [N Engl J Med 2015;373:2522-33.]

 Double-blind, Placebo-controlled,
Multicenter, randomized controlled study.

S Selexipag
- . 345 PAH 1156 A (CTD& ¢, WHO-FC I1/111%¢
08%, M % L 21.3%, {2 |4 ERA/PD5i4 M)

« /" A Selexipag & A1600ug (n=574, median
70.7w), Placebo (n=582, median 63.7w)

40- ot « Primary end point: JET= or PAHO & HHE.

o ¥58: Primary end point (£Selexipag 27%,
Placebo 41.6% CT&3&% 7= (HR 0.60, p<0.001).

Selexipag

Patients without an Event (%)
wu a
il
i .
o)
o J
o :
(on
o

0 ) N « ZETfi%Selexipag 100A, Placebo 105 A.
Months « AETCSelexipag 14.3% (38f&/ THI/"BS/5E5H),
No. at Risk Placebo 71%75€E|:|JJ:
Placebo 582 433 347 220 149 83 28

Selexipag 574 455 361 246 171 101 40 o ﬁ%éﬁ: Selexipagti%t > PAHI/E\{#E%/E\&;
T-riskxBEICTIT 2. ECEXRIFEREEA L.



: : CTD-PAH
Selexipag for the treatment of connective GRIPHON post hoc (2017)
tissue disease-associated pulmonary [Eur Respir J 2017:50:1602493.]
arterial hypertension

 Double-blind, Placebo-controlled, Multicenter,
RCTTd %5 GRIPHON®post hocf##.

e XJ5R: CTD-PAH 334 A(SSc 170\, SLE 82 A, 37
AMCTD, 45 AUCTD)

401 « /A Selexipag s AX1600ug (h=167, median
o] s SSc-PAH 67.1w), Placebo (n=167, median 62.0w)

1]

1004

804

60

Patients without an event %

p e | | | « SSc-PAHILbaseline CEE L U EITL TH Y,

’ ‘ Monthsfince randt)?nisationzé - SI—E_PAch:%@\f;EffO 7L:-
if 1004 « Selexipagl£CTD-PAH® morbidity/mortality
E wl = event® ) X 7 #HEIZTIF%(HR 0.59 (95%
: S Cl 0.41-0.85)). /BEsh R (Lbaseline DPAH A
Eld PCCTDY 7% A4 7 ICBEE L &Ly,
2 o ¥5:m: SelexipaglZPAHDEIT%#E o, SSc-
5 20 SLE-PAH PAH/SLE-PAH% & T CTD-PAHICEAMA &

o, | | "oz,
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Riociguat for the Treatment

of Pulmonary Arterial Hypertension

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

30+

204

10+

-10-

A6MWD

s RioCiguat
= Plzcebo

233
235 %
+ 254

112

241

111

O Observed
% |mputed

T T T T
2 4 6 & 10 12

PATENT-1 (2013)

[N Engl J Med 2013;369:330-40.]

Double-blind, Placebo-controlled,

PAH
Riociguat

Multicenter, randomized controlled study.

X5k WHO-FC /11O PAH

A Riociguat 2.5mg TID (n=254), 1.5mg

TID (n=63), Placebo (n=126), 12w
Primary end point: 46 MWT (12w)

#5E  Riociguat 2.5mg TIDEE T +30m,
PlaceboT -bm & BEZEH Y (p<0.001).

PVR, BNP, WHO-FCH B =R ICTHE.



Riociguat for the treatment of pulmonary arterial PATENT-1. 2 (2017)

hypertension associated with connective tissue . o
disease: results from PATENT-1 and PATENT-2 [Ann Rheum Dis 2017:76:422°6.]

Table 1 Disease dharactesistics and demagiphics in patients with « Double-blind, Placebo-controlled, Multicenter,
PAH-CTD at PATENT-1 baseline .
randomized controlled study.

Overall PAH-other
Characteristic f,fi'?ﬂ," __________ f::sss)sc ___________ ? ::Snge)dm e« PATENT-1 (Riociguat 1.5mg or 2.5mg TID, placebo),
Age, meanaSD (years 57414 63411 50+14 PATENT-2 (Efpgmz)h - CTD-PAH (SSc & b
Female, n (%) 98 (88) 57 (86) 36 (92) - _ 7J
Time from first d‘i:gnosis of PH, 27136 26435 26438 CT D) G ?EE H:" L 72 P ost-h Ocﬁtﬁlﬁ
mean+SD (mon
GMWD'“:&M;D)('“) ..................... 35275 ... 340476 . 364274 * }IQL gil: CTD-PAR 111 /\ (S SC 66 A ’ 'TJ@ DCTD 39 A> ’
WHO FC IV, (o)’ SRESTRY.. 23559B1. 10365400 WHO-FC | /1l /IN/IV (5/36/57/2 %)
PAH-specific pretreatment, n (%) 70 (63) 45 (68) 23 (59) 4 o .
Pretreated with ERA 59 (53) 39 (59) 19 (49) o FHE: RIOCIguat 25mg%$f12w A6MWT+18m,
Pretreated with PCA 109) 6 (9) 3(8) Placebo -8m. yjj%‘iZE?%%ﬁj—%
Pretreated with ERA and PCA 1(1) 0 1(3)
Im(r:{:)xr;omodulatmg pretreatment, 27 (24) 16 (24) 10 (26) ° CTD—PAH @2&%@3&; {!j:l‘-fl-%%‘él"él:l_ PAH t E%(gg%)
Pretreated with 21 (19) 13 (20) 8 (21) e« PVR. mPAP® a&% :E) E{J &5 %
immunosuppressive agents§ ’ = L "
:;trrle;‘t"edwith antineoplastic 14 (13) 6(9) 7 (18) ° %:IEE{H—:E R|OC|gatLiCTD—PAHODE&%(6MWD1 VVHO_
P;gtreatedethendocrine 1(1) 11(2) 0 FC, Iﬂl’f‘}@]ﬁﬁ) L:éﬁ%bi\% % .
e
Pretreated with other 1(1) 0 1(3)

immunomodulating agents




