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2.7.2222-4 BEARANGREMABMICNS-304 1@ 200, 400, 400/600 ug# 1 B 2 @RHIZK

#FHREHRDY LF /T RUMRE-269 QMg RE#E (NS304/P1/01 iRE)
0@ 200 pg, @ ;400 pg, A : 400/600 pg (Day 5 iZ 400 pg 25 600 pg 2 i)
PR (N=6)
[5.3.3.1-1p.82 & 11.4.1-5 #51[)

#+ 2722225 BERANBERRABMIZNS-304 18 200, 400, 400/600 ug# 1 B 2 A RBKICK
#HiEE5&ROt LF 2/ RUMRE-269 OEMTRE/ NS A —4 (NS304/P1/01 FHER)

%; E & Cumax tmax tin AUCq. 20 AUC,y...
() (ng/mL) (hr) (hr) (nghr/mL)  (ng-hr/mL)
Day 1 3.30 + 0.81 1.75 = 0.82 0.849 = 0.133 855 £2.65 859 =2.64
200 Day5 2.52 £ 0.75 1.83 = 1.17 0852 = 0.190 6.37 =2.19 -
Day 10 2.98 + 0.85 167 = 082 0855 = 0204 6.53 £236 6.56 =2.36
Day 1 8.55 + 1.33 1.58 = 0.20 1.03 = 0.26 187 = 29 188 = 2.9
#LF NS 400 Days 6.05 + 0.75 233 = 0.52 1.15 = 0.21 178 = 2.8 -
Day 10 8.71 + 0.79 1.33 + 0.26 138 = 0.62 175 = 3.5 17.6 = 3.5
400 Day 1 6.09 + 2.13 1.83 = 075 0815 = 0.129 146 = 3.1 146 = 3.1
l Day 5 8.61 + 1.39 1.67 = 0.52 1.34 = 0.21 213 £ 29 -
600 Day 12 10.7 =+ 3.0 1.75 = 042 1.89 = 0.53 248 £ 37 250 = 3.7
Day 1 4.06 + 0.94 400 = 1.22 105 = 4.0 203 £ 42 240 = 55
200 Day5 5.06 £ 1.23 3.50 = 0.84 496 = 192 288 = 6.7 -
Day 10 424 + 0.81 325 = 0.61 107 = 3.7 228 £ 58 285 = 9.1
Day 1 740 + 1.23 3.67 = 121 784 = 243 384 = 7.1 457 = 8.9
MRE-269 400 Day5 9.66 + 1.74 3.67 = 0.82 449 = 0.76 60.7 = 9.9 -
Day 10 102 + 1.6 3.00 = 0.84 112 = 40 605 £ 8.0 80.1 =139
400 Day 1 6.97 + 1.27 3.58 = 1.11 6.28 = 2.15 346 £ 82 394 =103
l Day 5 9.61 + 2.29 417 = 098 355 = 0.70 574 = 145 -
600 Day 12 124 + 2.0 3.25 = 0.88 7.89 = 236 69.7 £ 123 894 =178

TEMILER MR (N=6)
Day5 : IKE#5 3 HE (Z® 5% 400—600 pg iTH A 0 123445 5)
Day 10 % 1% Day 12 : Sf# 54% 0
- By
[56.3.3.1-1 p.84 %k 11.4.1-8 #5|/]



1) selexipag EFEZEA

BMABM 1E200ug% 1 A2 EBREHRSD AUCO-o(Day10)/ AUCO-o(Day1)= 6.56/8.59 = 0.76
BMABM 1E400ueg% 1 A2 BREHRS5D AUCO-00(Day10)/ AUCO-oo(Day1)= 17.6/18.8 = 0.94

@ MRE-269 EI&EZ: 2

BABM 1@200ug% 1 B 2EKRE®RSD AUC0-00(Day10)/ AUCO-co(Day1)=28.5/24=1.19
BMABM 1E400ug% 1 A2 BREHRS5D AUCO-00(Day10)/ AUCO-oo(Day1)= 80.1/45.7 =1.75
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#W 34 : Selexipag for the Treatment of Pulmonary Arterial Hypertension

N Engl J Med 2015;373:2522-33.
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L0728 bR
Despite the benefits of intravenous prostacyclin therapy, many patients
with pulmonary arterial hypertension die without ever receiving this
treatment.The burden and risks related to the administration of
prostacyclin therapy are probably contributing factors.
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Method
2. BT VA L OB b B, #0FTREGL, Y CIN CONA | P2528 Method
(1) RERT A
= NS S o s N S oS Study design
7y Il AT FTNTTA YK FTNTI AT L T Sk, “WEH. 7o AL,
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(activercontrolled) , MEALE %R, £ HEsx BREDA X FEIT K DR
Study Design AR R
The GRIPHON study was a multicenter, double blind, randomized,
parallel-group, placebo-controlled, event-driven, phase 3 study. ED AT
Trial Procedures
1:1
3. BIHE O IEAEIZONT, HAEANIUE (inclusion criteria) <P | MY ON ONA | P2523 Method

S JEUE (exclusion criteria) DFLHENH D D>,
BROMEVEILEE Ay, N ZE DBRIMNIER I ER 20 H DD,

The study population included patients 18 to 75 years of age who had
idiopathic or heritable pulmonary arterial hypertension or pulmonary
arterial hypertension associated with human immunodeficiency virus
infection, drug use or toxin exposure, connective tissue disease, or
repaired congenital systemic-to-pulmonary shunts.

7m ha—

3.2.2 Inclusion criteria

Eligible patients must meet all of the following inclusion criteria:

1. Signed informed consent prior to initiation of any study-mandated
procedure.

2. Male and female4,5 patients 18-75 years of age with symptomatic
PAH.

3. Patients with PAH belonging to one of the following subgroups of the
Updated

Clinical Classification Group 1 (Dana Point, 2008):

0] Idiopathic IPAH)S6, or

[1 Heritable (HPAH)3, or

1 Drug or toxin induced, or

1 Associated (APAH) with one of the following:

- Connective tissue disease

- Congenital heart disease with simple systemic-to-pulmonary shunt
at least1 year after surgical repair

- HIV infection

4. Documented hemodynamic diagnosis of PAH by right heart
catheterization —

performed at any time prior to Screening showing:

[ Resting mean pulmonary arterial pressure (mPAP) > 25 mmHg

and

[ Resting pulmonary vascular resistance (PVR) > 400 dyn s cm™®

and

] Pulmonary capillary wedge pressure (PCWP) or left ventricular end
diastolic pressure

(LVDEP) < 15 mmHg (f available).

5. 6-minute walk distance between 50 and 450 m (inclusive) at
Screening (within 2 weeks prior to the Baseline

Selection of Patients

FHA NI ILHE

© 18 WE~T75 i

- B M ERE RS A KT A v
(2012 EGThR) D5 1 # PAH

YT 5 BEE

—HERME | B PAH, HIV B

o PAH. drug fEH#E . EHED

TeiE . FEA SRR R, SR MES)

WRAHENIR S ¢ > MEHE#

+ 5 wood unit UL |k

-+ 6 7 E41T (BMWD) 50 - 450

m

- PAH 755

« ERA,PDE5- I Wk H %

TEmAI e L 3 Ak

LE

BRoILHE -
cTuREY A7) SHEPEE
f#

7' b a— VIR BREA %, —
HHEIERTT LT\ 5,
(7 ha—/1 P229)




Visit and on a different day than this visit). This
distance must be confirmed by a second 6MWT at the
Baseline Visit. The value of the second 6MWD
should be within £ 10% of the first assessment at
Screening.

3.2.3 Exclusion criteria

Patients will not be entered into the study if they meet any of the
following criteria:

1. Patients with pulmonary hypertension (PH) in the updated Dana
Point Clinical Classification Groups 2-5, and PAH
Group 1 subgroups that are not covered by the
inclusion criteria.

who have received prostacyclin (epoprostenol) or
prostacyclin  analogs(i.e., treprostinil, iloprost,
beraprost) within one month before Baseline Visit, or
are scheduled to receive any of these compounds
during the trial.

3. Patients with moderate or severe obstructive lung disease:
FEV1/FVC < 70% and FEV1 < 65% of predicted value
after bronchodilator administration.

4. Patients with moderate or severe restrictive lung disease: Total
Lung Capacity < 70% of predicted value.

5. Patients with moderate or severe hepatic impairment (Child-Pugh B
and C).

6. Patients with documented left ventricular dysfunction (e.g., ejection
fraction < 45%)

7. Patients with severe renal insufficiency (estimated creatinine
clearance < 30 mL/min, or serum creatinine > 2.5

2. Patients

mg/dL).
8. Patients with BMI < 18.5 kg/m2.
9. Patients who are receiving or have been receiving any

investigational drugs within 1 month before the
Baseline Visit.

10. Acute or chronic impairment (other than dyspnea), limiting the
ability to comply with study requirements, in

particular with 6MWT (e.g., angina pectoris,
claudication, musculoskeletal disorder, need for
walking aids).

11. Psychotic, addictive or other disorder limiting the ability to provide
informed consent or to comply with study
requirements.

12. Life expectancy less than 12 months.

13. Females who are lactating or pregnant (positive pre-randomization
serum pregnancy test) or plan to become pregnant
during the study.

14. Known hypersensitivity to any of the excipients of the drug
formulations.

2% . AL 1 Wood = 1 mmHg/l/min = 79.98 dynes-sec:cm™

< BB AR AT 55 0 FESE O WM & >

(a) WHENIRIE D E5- (ZE R IRE%)E C 25mmHg LA E, i f & 30
T 3 Wood unit, 240dyne * sec * cm-5 LA )

(b) FHENIRERAE (FLFEE) (XIEH (15mmHg BLF)

4. WIATREL 722 & 9 REFMR S HON A (JREST B ha—1) Lo
WT DRI B D 0

Trial Procedures

Within 28 days after screening, patients were randomly assigned, in a 1:1
ratio (with stratification according to study center), to receive placebo or
selexipag. During the 12-week dose adjustment phase, selexipag was
initiated at a dose of 200 pg twice daily and was increased weekly in
twice-daily increments of 200 pg until unmanageable adverse effects
associated with prostacyclin use, such as headache or jaw pain,
developed (Fig. S1 in the Supplementary Appendix). The dose was then
decreased by 200 pg in both daily doses, and this reduced dose was
considered to be the maximum tolerated dose for that patient. The

4Y ON ONA

P2523 Method

Trial Procedures

B ELOYAT D Supplementary
Appendix, protocol
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HH

+ 6MWD

- NYHA/WHO ##E /548

« L/D fegBARA > b
A== R—=RAT A
w8, wl6, w26, TD% 6 » A
i

- FATIZER LR B OB
v k21— P67)




maximum dose allowed was 1600 pg twice daily. After 12 weeks patients

72 EPHLATHE & 722 DR B #

entered the maintenance phase of the study. Starting at week 26, doses BT TW\5,
could be increased at scheduled visits; dose reductions were allowed at
any time. The individualized maintenance dose was defined as the dose
that a patient received for the longest duration.
Figure 1 Study design
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Figure S1. Dose Adjustment.
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endpoint, secondary endpoints) (Z- 2O\ CEREA H B >
AR B ILARBR B2 BT 2 7= Il & B 2 5D b,

PR OMEITES

a decrease from baseline of at least15% in the 6-minute walk distance
(confirmed by means of a second test on a different day)accompanied
by a worsening in WHO functional class (for the patients with WHO
functional class II or III at baseline) or the need for additional
treatment of pulmonary arterial hypertension (for the patients with
WHO functional class III or IV at baseline).

FEFHAEA -

a composite of death or a complication related to pulmonary arterial
hypertension,  whichever occurred first, up to the end of the
treatment period. Complications related to pulmonary  arterial
hypertension were disease progression or worsening of pulmonary
arterial hypertension that resulted in hospitalization, initiation of
parenteral prostanoid therapy or long-term oxygen therapy, or the
need for lung transplantation or balloon atrial septostomy as judged
by the physician. (Placement on a transplant waiting list represented
an acute measure, as confirmed by the critical-event committee,

and an actual lung transplantation would also meet this criterion.)

Outcome Measures
primary end point :
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RIUGHmEE -

the change in the 6-minute walk distance from baseline to week

26 (measured at trough levels of the study drug),the absence of
worsening of WHO functional class from baseline to week 26, and
death due to pulmonary arterial hypertension or hospitalization

for worsening of pulmonary arterial hypertension up to the end of
treatment period and death from any cause up to the end of the study
(both analyzed in a time-to-event analysis)
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The collection,management, and analysis of the data were
performed by the sponsor according to a prespecified statistical
analysis plan (available with the protocol) that was reviewed by
two independent academic statisticians. All drafts of the
manuscript were written by the first author and the last two
(senior) authors, as well as the three authors affiliated with the
sponsor, and were reviewed and edited by all the authors. The
steering committee members, all of whom are authors of this
article, and the three authors affiliated with Actelion
Pharmaceuticals were involved in the decision to submit the
manuscript for publication. All the authors had access to the data
and vouch for the accuracy and completeness of the analyses and

for the fidelity of this report to the study protocol.
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The Full Analysis Set (FAS)
includes all randomized patients.
The safety analysis set includes
all randomized patients who
received at least one dose of the

study drug.
LEiflib 0
20. EE-FIRT Y RRA 2 bOZNRENIZOWT, FREOERLEMAICL | @Y ON ONA | Fig2
DR 2T (AF—FH) MEEKME & IS TV DD, Table2
PR (RRE) ER T DR, AR (LY UANE) bED
HLTNBM),
21. fRNTCHE B D PAEB T I TV D0, ZY ON ONA mﬁ
Table2

BAEDY ., AEARLMHES N P AN EORE TH 2207 i+
B e H HE R EH,

22, \RIFIC K - TRELLBEEDH B, KHOBEELRAFEEHORH N | AY ON ONA | Table3
H B0

BIVER, AHEFROER LR IETEYID,

Result ORI

- # 5 HE3 placebol5.9 # H selexipagl7.7 » A T, EHIM TIXZRWAEBTE 220,

- B k@NHD@ HEWIHE & 12W D DA 7 F o AWM TRIE, 12W—26W [, HEEOLET T X
AL, 26W 225 I E e CREERED A), MEITWOTH AR, T L DOERKHOBE T L OG- EIT
EHEAIO®RGEET TV —TBIF SN TWD (EGEROL T T o ~A v —H#),

- (appendix @ tableS3) 26W T» NYHA/WHO O3 AL L OEI A1, AH & placebo (ZHEFHF-A) 72
BEEBZV, (KHE 18.3%)

- appendix fig S5 (2B WV THIKIC X AR AAEAICOWTHEZIZOWTWARWA, 7 U7 B I3tho figic kb
NTHHMHICOWTT T 'R EDEN NS WVEHISH Y,
 FEFHMBEEICOWTAHEERALNDLN, HAETZY RFRA LV M THY | ABESHEANIER LIZEBETO
V7 RV RRA Y IBRRERICKRESEEELEZ TN D, EEOFERTITEEFETEL,

CBWER D7 7 7 A VTHEHENH TWDZ ENET T4 2 RIMEENLTW DN D 5, (FEEBETHI
TERNC & 2 BRI 2\ )

Discussion
23. BRRAYEZEME & FEHA BZEDEWZ KB L TW 5 OY UN ONA | ATV FRA VU FTT TR &
DEE CHoBH & L CORAME
MEt R FERZSH Y (Z2L) OHE S LiIC, RBEFERITFRCRE L ?%5\5@4 NUPCED EEBR
FAEEREMR LTV DD, DTSR T 2RO ERIC OV TEE e ]
éifféﬁ) " AT DR . FETHT OV T IR A I 72 L
: LRARTVDH, ELFv T T
LI VMEMIZSH 0
The treatment effect was driven by differences in disease progression !




and hospitalization.
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Our study has several limitations. First, the study included an i%gﬁa%%iﬁigiﬂs?f b5
optional post-treatment observation period after placebo or selexipag
was discontinued. As a result, the follow-up of patients who
discontinued placebo or selexipag was somewhat limited and
potentially biased by the patients’ choice to provide consent. Second,
18.9% of patients discontinued placebo or selexipag prematurely.
This rate of premature discontinuation was anticipated, and the
results of sensitivity analyses of the primary end point that were
performed to account for this anticipated rate and the previous
limitation of a limited and potentially biased follow-up were
consistent with the findings of the primary analysis. Third, the
primary end point was based on recommendations for primary end
points in pivotal randomized, controlled trials in pulmonary arterial
hypertension24 and included a number of subjective components. To
address this potential limitation, the disease progression component
was stringently defined, and all events were adjudicated by a
three-person critical-event committee. Furthermore, as was the case
in a previous event-driven study involving patients with pulmonary
arterial hypertension,19 the results for the primary end point were
consistent with the results for the secondary composite end point of
death from pulmonary arterial hypertension or hospitalization due
to pulmonary arterial hyper- tension. Therefore, future
recommendations may evolve to reflect studies of heart failure25
and consider this two-component end point as the primary outcome
measure.
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In conclusion, among patients with pulmo- nary arterial
hypertension, the risk of the pri- mary composite end point of death
or a compli- cation related to pulmonary arterial hypertension was
significantly lower among patients who received selexipag than
among those who received  placebo. There was no significant
difference in mortality between the two study groups.
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