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Background: We conducted a clinical trial to evaluate the efficacy, safety, and tolerability of a new epoprostenol
sodium continuous infusion formulation in pediatric pulmonary arterial hypertension (PAH) patients.
Methods: This was a prospective, multicenter, open-label, single-arm trial conducted in <15-year-old Japanese
PAH patients with no history of epoprostenol treatment. The primary endpoint was change in the pulmonary
vascular resistance index (PVRI) from baseline to Week 12 of epoprostenol infusion. The secondary endpoints
were changes in other cardiopulmonary hemodynamic variables at Week 12, changes in World Health Organi-
zation functional class (WHO-FC), and changes in human N-terminal pro-brain natriuretic peptide (NT-pro
BNP) level for 48 weeks. Safety was assessed during the 52 weeks of epoprostenol infusion.

Results: Three male children aged 8, 10, and 14 years with idiopathic PAH were enrolled in the trial and received
epoprostenol for 52 weeks. Infusion of epoprostenol began at doses of 0.5-1.0 ng/kg/min; the dose was then
gradually increased and reached an infusion rate of 24-41ng/kg/min at Week 52. In all patients, PVRI was
decreased at Week 12; changes in the 3 patients were —3.24, —2.59, and —2.43 Wood U-m?, respectively. The
patient who was WHO-FC III at baseline improved to WHO-FC II, and 2 patients who were FC II at baseline
remained there at Week 48. No subjects experienced any adverse events that resulted in epoprostenol termina-
tion, suspension, or dose reduction.
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Conclusion: Decreased PVRI and improved or maintained WHO-FC were found in all 3 Japanese pediatric
PAH patients treated with continuous infusion therapy using the new epoprostenol formulation. There were
no cases of discontinuation or suspension of administration, which suggested that this formulation is safe and
tolerable.

Keywords: pulmonary arterial hypertension, epoprostenol, children, efficacy, safety

B/ NEEIAR A & AE (PAH) B0 d % epoprostenol DFTHIFER i HAI OBF M, %
PPN OARNZ MRS 2 BTz 92 U 7z,

FiE L ARIRERIX, epoprostenol # G IRED 7R 15 Ak O H AN/ PAH S8 205 & Uzl &,
ZhisgtmE, JEEM, HEGRRTH 5. FEFMMEHE EN—ZAZ 1 UMD 5 12 381 O fifi S 1R
¥ (PVRD OZAt, EIXEHMIEH & 12 38 O o> Dfifif T EhREfe K U 48 JE[H O WHO #5E 7 55
(WHO-FC), NT-pro BNP 5Dz & Uiz, 52 AR OZ 4k & 3l U 7z.

R 8K, 10K, 14 KORHFENE PAH OB 3 4473 52 JMH, epoprostenol #¢5-%2321F 7z. FHEAKRED
RE5HEIL0.5~1.0ng/kg/ 7T TH Y, Z OB L, 5 52 8K DR GHE (3 24~41 ng/kg/ 77 TH >
7z. PVRI Z{LRIZZNZFN—-3.24, —2.59, MU —2.43WoodU-m*> TH-7%. WHO-FC (X, 1%H FC
I A5 FCIIANKEL, 2 BB RN—RAT 1 VKU 48 HIFOWI NG FCIL Th o7z, #5HIE, dii,

R E S AHFGIENI Ao T2,

R - HA NN PAH 8875 3 BTN 9% epoprostenol HrAEFF eI HEIC X D, 2FIiC PVRI O
'~ & WHO-FC DOGE 73 HERiD R b N7z, #GHIER] - rhilrfilid7z <, et AR MARE

nre.

46 =
B =2

It S0 R A e i P E (PAHD (il i B oD T i 7
UET Y 7T K 0 BIRO IS LR M G NPEDE
ERECBMERETHS V. MEEH (PVR) 2
BRY 2 el KO iERE (PAP) A EA L, i
EERMIRAME N L, BUINSPH AR DT N UTH
DAREMNEL %, RAEIICIE LA RZE U TIRIC
ELHETIEORBTH 2 Y. EASNDBRBHA RS
A VT, #7553 DOEMBFICED A D 7
OAZYA 271 (PGl &ZDFEMANT PG, %2
Ak ap) fEEhEE, 2) T2 PRV RAKRREHEE
(ERA), 3) RAKRYLAFTF—+E5 (PDE 5 [HF
HRORVETET T Z VS 75— BREEEDHERE X N
T3>0

PGI, %34T % epoprostenol (EPO) &, HJiE
JED R PAH A DIGHRESE L LT SRR T Tw
%70 AHTIE, EROEPOWHITHZ T H—F
>* (EPO-GM) &9 Tic 15 ML B E T
%. —/, TR AT/ —)UEHTEH 0.5mg/1.5mg
[ACTJ (EPO-AS) & EPO-GM D & FEE F 5 T dH
%. NS ORFNITIMA DML RE>THED,
EPO-GM (& glycine & mannitol Z & & D I xf L,
EPO-AS & arginine & sucrose % & A T %7, T
NX TICHA PAH E#F 25t 5e & U TR ER T,

EPO-GM m 5 [d]—H & D EPO-AS I VI 2 7285, )
B2 E®RKLU 12 #%OMmiTEIREIC BRI R & 7%
BIAERDIEN ST EHMEEN TS &2,

/UL PAH HHICHT 2 3 YnAElE, BAEHETO
Bk U2t 22E I HRZiEl L Tirbn
TWVWBONKEETH S, AFT/HLEISD D % HEH|
i& bosentan O /N3 BigE (2015 FKFR) DA T
HH, £ O PAH BEESRIZRNEFE DI LT
JSEA LTV, FZBICIE EPO-GM RIS FH pk fi
A (PMS) D5 680 %I 15 FoARTD /N
221 DR B 5 V. T DA T EPO 1A
/IR PAH BREFITH U THRA O RS & FIERIC NYHA
BREN R U EFREYELZC EPRESN T
% "W, B PAH HFITH U TAFS CHRERRENT
% EPO O liEM&IE, 2ng/kg/7 TEPO ZRUAL,
15 77 LL L O Z 38 T 1~2ng/kg/53 3 Dl L,
RERGHEEEIET ST EENTVS P, L
LD EPO-GM @ PMS Tld, /N PAH #EDS
B 8 H DU 1 2ng/kg/ T A R TH - 72 V.
& 5 T American Heart Association and American
Thoracic Society I & B/NREBHEDHA FZ A 2T
t, 1~2ng/kg/nh S5 26T 5 T L HHEREE N
TW3 Y, KL, BERNOHART 2> ekl
5 L1019 [ py o) R [ R B O O (T 2 RE 2 I
ZTC, NEBRFEDOLREZH R U T A7 i Stk i

© 2018 Japanese Society of Pediatric Cardiology and Cardiac Surgery



32

MATREL 722 K 5 5L - HEOMGEDRHETH %
CEZ AETRINETI/NEREEZNRE L
7z EPO Djiij[r] E 2 2 Mgk KRR I EMET N THE S
9, HHIYIC © EPO Fifiaiiik o/ NI g
S EETHEIE AN, 22 TSRIF L, H
AN PAH FBF IS % EPO-AS DAL - HE
IR O RGTT 2 728, Ain & iRz I
L.

B &

FEENR

K 75 B (JapicCTI-142721 N U JapicCTI-142722)
EaimE, JERIROZ Rt A I AHERRASR T &
%. ABBREANIVY Y FEFIHED WEAYEHI, £
S OEGIRFABR D I D KL HE (GCP) KU Z DAt
B g™ 2 R EEAF 2585 U CEM LTz, AIRFRANDS
AN B N O 2 DIGEE TH 2 KB, HRFIC
XU CIHEROGIEKRCHN Z Hic@ L, Al
BICX B RIEZCHTE. BB, RERE, &%
i PEFERE P DR B A Z B R T/RRB 2T THMES N
o, FEAMIEIIT 12 W R oo A R MRS & 12 3 2L
FE DMk 5 W TR E N TV e, ARERO X5
&, %70 PAH (IPAH), #&{xfk PAH (HPAH) %
TS RMEOERRIC B9 % PAH (7272 LI T+l
Bk 6 MAMIC DTz > TR R 723 2 4 0 X
9 HH ¥ 7213 Eisenmenger JERRF D L) LW
NIz 15 MAmMDHANEH & Ule. BERERS,
Al AT RE 7 Wi K TFR %L (PVRD MG 5N 723 %
PLE& U7z, PAH O, 15RO 5 BERT 30
HUAMICERME L 70 A 7 — 7 I)VIC & % 78T
frv, Lk FENERE (mPAP) A 25 mmHg X
b, MEIRELAE (PAWP) X 7cid fe = IaRAR I D
15mmHg L F T PVRI A 3Wood U-m® DL F %37z 9
Tkl lle. ZofhosEPEAEL, WHO #RET
(WHO-FC) 1I~1V, 2 N COLFHFOB R M HEZE
fURIE (SpO,) M 88% LA L (7272 L Eisenmenger Jif
RO B 70% LA 1) & Uiz, AFIZET EPO
PRI G DR B 5 8#, BAaFMNER R
#H, GO EORMEEEROSH, MisdIREIZEX 2
3T DEENDDH B EHE, eMimEESIA 40 Wood U
PLEDEH, Bt REZ 69 585, OicH
Y IR K TN D 2 BEII WG & L.

N—=RAFA MEADLH LA T—TIVIRE 7 Haih b
IBERIAR 2@ U T, ftho PGL, A K U Z DFFEL,
AEME 77 VY 7 2 — B EH ST H % riociguat

BRNRBRSBFEME F£34E F15

U ERA @ macitentan Offif Z%% (- U 7z. Dobuta-
mine % & &5 catecholamine 5 D303 D Fi ik N % 5
SIRBREE G R AR O 2 2R U e, A MR
HA B T &, ERA T & % bosentan, ambrisentan 5z F
PDE5 fHEHIX, N—=AFA MADH LI T—T IV
A1 90 HEA Enir S L, #idE 30 HEL LD 5
AED—EL TV AEEIIHHTREE Uiz, fkpiR G
A T 7 23RN OB IR G- ATRE T H - 723, 1l
B Z@m L TcTnb OEANI TR —EH&E T
TR E Lz, £z, AV LEEE, 7V
FAT T AR ESRE, FIRHE, HURESE AT
IR INHISE,  MARTARSKIIN—Z 1 DL
AT —TIVIRE 30 HRL BRI BEH L TWa 56
&, ARMEEHHRE T RE AR O —EHETHWS
BEWCIRO fFATRE L LTz,

EPO-AS X HIAfR R (H AR 75 4 B W)
PR LT 3,000ng/mL LA EOIREEICHTRL, #hii
Ry T HCTHLEIRA T —T VRN L THRS L
Tz, ®eGRAHEN5DE L VI AL TEED
ReEZE=_2Y V7T 5L, ABEHIETY Y
RYTOMHER & Uiz, BIER OB 538 % % 0.5~
2.0ng/kg/m & U, BEDREIK, MIE, OAE, 1mfr
eSSz TR Lah s, JHHI 1~4 HORFET 0.5
~2.0ng/kg/77 9 DM EICHE Lz, B, WA
W7 & D2 kR WKL OREIRDERS NI EIE 7
DFEOEEREZHIE LUz, 15 OFEIRHTEL Ui
ECIFEAIE LT 0.5~2.0ng/kg/7 3 DIET S &
& LTz, #8512 1%L O Foi iR 5 o H %
l& 20~40ng/kg/77 & L7z.

FHEIEE

FHEFMHIEH G R—= 2T 1 UMlEih 55 12 HED
PVRIDOZ b & Uiz, AT — T IVHE TG0
%O OO MM T B RE 2 FFE U 7z, DDA R
BAIGE E 7213 Fick o2 VL CllE U Tz,
FEETERN—AT A Ml & B 5% OFHE Tl —oD
WHIE %% vz, PVRIE, (mPAP-PAWP) /D% %X
(CD Tk, RIXMFHEEHE & LT, PVRILSY
OOMMITEIRE, 37 B CL, mPAP KU HE
= (mRAP), &EifiE#EyifHE (SVRD, PVR/SVR
(EHMERPD b, ESFIRMEZELEE (SvO,)
G 12EBICIM L. Foftuc, e MK
P bV LFRXTF RRiERAN &G T Z 7 A > b
(NT-pro BNP), WHO-FC & Uik 25 17 7%
12 M T LS5 48 % E TRl Uiz, BRR 2]
KRELIF, HYERCAGEEDNZTNENM L CTEH



33

Table 1 Patients’ demographics and baseline characteristics

Patient No. Sex Age [Years] Weight [kg] WHO-FC PAH treatment at baseline PAH etiology Time from diagnosis* [years]

1 Male 14 49.5 1l BOS, TAD IPAH 1.72

2 Male 8 25.8 11 AMB IPAH 217

3 Male 10 271 Il BOS, TAD IPAH 3.44
Mean*SD — 10.7+3.1 34.13+13.32 — — — 2.44x0.89

PAH, pulmonary arterial hypertension; IPAH, idiopathic pulmonary arterial hypertension; BOS, bosentan; AMB, ambrisentan;
TAD, tadarafil; SD, standard deviation. *time to initiation of the study drug
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Fig. 1 Dose escalation from baseline to Week 52
in each subject
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Table 2 Dose escalation of EPO-AS

Patient 1 Patient 2 Patient 3

Dose [ng/kg/min]

Starting 0.51 0.97 0.56
Week 4 15.38 8.40 6.01
Week 12 22.44 14.83 12.91
Week 24 34.45 23.20 16.01
Week 48 41.20 24.01 24.02
Week 52 41.20 24.01 26.08
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Table 3 Pulmonary hemodynamic variables

Baseline Week 12 Change from baseline
PVRI [Wood U-m?] Patient 1 11.69 9.26 -2.43
Patient 2 20.88 17.64 -3.24
Patient 3 8.20 5.61 -2.59
Mean=SD 13.591+6.552 10.839+6.167 —2.752+0.430
(95%CL) [0.000, 29.866] [0.000, 26.159] [-3.820, —1.685]
mPAP [mmHg] Patient 1 43 45 +2
Patient 2 88 80 -8
Patient 3 36 38 +2
Mean+SD 55.7+28.2 b4.3+225 —-1.3+5.8
(95%CL) [0.0, 125.8] [0.0, 110.2] [—15.7, 13.0]
mRAP [mmHg] Patient 1 8 10 +2
Patient 2 4 4 0
Patient 3 4 7 +3
Mean=SD 5.3+2.3 7.0+£3.0 1.7=1.5
(95%CL) [0.0, 11.1] [0.0, 14.5] [-2.1,5.5]
Cardiac index [L/min/m?] Patient 1 2.8 3.2 +0.4
Patient 2 3.8 4.0 +0.2
Patient 3 3.5 5.0 +15
Mean+SD 3.40+0.52 4.08+0.88 0.69+0.67
(95%CL) [2.11, 4.69] [1.91, 6.26] [—0.98, 2.35]
PVR/ SVR Patient 1 0.49 0.46 -0.03
Patient 2 1.08 1.03 -0.05
Patient 3 0.53 0.68 +0.15
Mean=SD 0.698+0.333 0.724+0.286 0.027+0.113
(95%CL) [0.000, 1.524] [0.014, 1.435] [—0.253, 0.306]
SVRI [Wood U-m?] Patient 1 24.10 20.07 —4.03
Patient 2 19.32 17.14 -2.18
Patient 3 15.55 8.22 -7.33
Mean=SD 19.653+4.285 15.143+6.173 —-4.509+2.612
(95%CL) [9.008, 30.298] [0.000, 30.478] [-10.997, 1.979]
SvO, [%] Patient 1 79.5 82.0 +2.5
Patient 2 71.5 71.0 -0.5
Patient 3 75.5 76.4 +0.9
Mean+SD 75.50+4.00 76.47+5.50 0.97+1.50
(95%CL) [65.56, 85.44] [62.80, 90.13] [—2.76, 4.70]

PVRI, pulmonary vascular resistance index; mPAP, mean pulmonary arterial pressure; mRAP, mean right atrial pressure; SVR,
systemic vascular resistance; SVRI, systemic vascular resistance index; SvO,, mixed venous oxgen saturation; SD, standard

deviation; CL, confidence limits
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Fig. 2 Individual change in hemodynamic variables

PVRI, pulmonary vascular resistance index; mPAP, mean pulmonary arterial pressure; SVR, systemic vascular resis-

tance; SVRI, systemic vascular resistance index

Table 4 Changes from baseline in NT-pro BNP

Baseline Week 12 Week 24 Week 36 Week 48
NT-pro BNP Patient 1 89 31 51 108
[pg/mL] Patient 2 188 146 120 127 90
Patient 3 39 33 22 57
Mean=SD 105.3+75.8 87.3x61.7 61.3+50.8 66.7+54.2 85.0+25.9
[95%CL] [0.0, 293.7] [0.0, 240.6] [0.0, 187.6] [0.0, 201.4] [20.7, 149.3]

SD, standard deviation; CL, confidence limits
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Table 5 Frequent adverse events through 52 weeks

N=3
n (%)

12 weeks 52 weeks

Total patients with at least one
adverse event

Total number of adverse events 26 50

Dermatitis contact 2 (66.7%) 2 (66.7%)
Headache 2 (66.7%) 2 (66.7%)
Nasopharyngitis 2 (66.7%) 2 (66.7%)
Pruritus 2 (66.7%) 2 (66.7%)
Diarrhea 1(33.3%) 2 (66.7%)
Platelet count decreased 1(33.3%) 2 (66.7%)

3(100.0%) 3 (100.0%)

Adverse events observed in two or more patients during
52 weeks
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B 62% 2 HEFEL TV . L L, /NREBFICH
TEH5INLOMRIHANETTHD, NEEEDHE
X5 & U Conitiine TEN BRI 2 3 U 7z B AR BR O
HidaEhole. 2T TARIBHRTIE, HANNL PAH
BEERNGE LT, EKRBIN TS EPO-AS DB4h
MHETH % 2ng/kg/77 & D EAXFHED 0.5~1ng/kg/57?
THIGEHEZ BAlA U T2 B DA RN N O 7 i) &
IKRE LTz, MEtOfER, FEFHMEEE Th 25
12 81D PVRLIZ2EH T F L, PVRI LSOO
MATERERERE, WHO-FC XU NT-pro BNP £ X—2
A MEEHEFRE 23 GE L T AR S N D
fifiifnf TEYREFEFZ> WHO-FC, NT-pro BNP I, PAH
BEOTHTHHETEEZLNTEO Y, /i PAH
BAFITHR LT3 EPO-AS AMEEEET T o HIHI 0 il PR AE
ROLEIRICHEEG T B EZ BN

ARIBERTIE, %5 1238 TPVRIIZK F, mPAP
BALEEIZEE, CliZ EFLE. LAL EPO L
%O MATBIHERS I 3T L 72 igoh b B 0 2 &
R ER—=Z T A Ml & DUGEEINVNE o Tz,
COFREKNE LT, BEGHERDEEOHEELENAIGER
DIFS>WRETH-=T LIhnA, PAH IBEHEOHF
FPRISOFGEARI A E L T EZA BN, X
INREBEEOIMATEIREIZ KA & X% & PVR/SVR LA
BOEVS RN D D 2V, NRERFEORIRFEO E
PR TH 5. UL UAIBERTIX 1 £ (Patient 3)
T PVR/SVR L0 L, 580 D 2 4 TIHIZIFE
bW otz Mi%EE T SVRI DK R AKE -
el EWMEEBLTWS EEZ 5N EPO-GM 5
%D i M 17 B AEHS R 2 34 L 72 [ RS 'Y T8,
PVR/SVR 35 12 W ABKRR TR ERE T &
MmoTz. PGLICH T 2R BRI EHICHFELTE
D2 RHMENOILEEMZRT L 2EEZ S
ETOMRITZETHBH, AL DEHEDEHDIREE
ICHR LMD, RGHEEZEEICHNT 5T L
WThHBEEZS.
LGRMETIE, 1 FER O EPO-AS &5 4k,
i, EE T S KD RHESEOFRBIT R, BEfL
FHREOHFATOARETZRFTH- 2. RAED
BB E 680 LD S5 B 221 LAV NREBEETH - I
EPO-GM @ PMS' T3, FIfEFH & U CEfE, ML,
R, SR, BAETE, M R 3% L EOEENS
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WMESNTIED, ABBRTORIUSFEBIHE >E D
BEQEALIL Tz,

AIBER T 3 2D BAlA 12 R ORE AT 10 ng/kg/ 7>
7 P2 HEFFHE TR G E Nz, EHIC6 hAKBKT
1 FZOREGEIX, HARNNREE TO EPO-GM £
LRAEO%AMERRE Y KU EPO-GM © PMS 'V
DG EEIRTRREN oz, ULh Lilkkifk 5215
3 X5 mHEOFRRII R L, NEEFTOREMER
BIfTH 5 #EZ 5N, EPO-GM O PMS'? 12 %
BENTRAEE 418 %05 5, BIEEED 1ng/ke/
i Z Tz B 249 % TR 5-BE H ORIVERH O3
BIEIEMN 11% TH > TDICHNRT, 1ng/kg//7 L R T
Bl U7z 0 169 £ CLERBEIG DY 4% &Ko 7z,
INGEEFEZBE, NEEFIIHLTEXDEH
mOOREGZBL, HEICHRZHESTS N
B RIHMICHESET 272 DICnBETHBH EEZ BN
%. Fiz, ARBRTEMENMEHNEEN TS S S
OO FT AMEEAZERL TN D, KA & FEEE
WNREBE TH BB OREZ TR UGN S EEIC
MRz 2 080D 5.

HERDBRF
AVRBRICHIR 2 & 72 59 HINE, 55— BBRE L
M3FIEDANETHD, BETHELONT—2DIE
SDOEDWERZFRT L, BoNnitsmo—kbnT
REMEICH T 2080 H 5. B OERIIRERT VA
VTHB. VAL —IN—iBRD K S G TD
ST — 2 hix S AN IR T Rn T &,
JEEWREBRTH > 17, WHO-FC R K2R FI5
€75 & OFEBIWFHMN T, FHHC/NA 7 X% 1]
REMEIF S ETERL. L L PVRI RZ DD IMiTH)
REFEHE, NT-pro BNP II&BIHEIEETH D, JFEM
DWBIZIIENEEZSNS. BoICARBRITHE
R RGEZ B & UTRIEI S NI Tl <,
AR AT DA S BT OO #ff JE A R 2 8 A2 750
EPO-AS OA RN U222 BRI G - MREd
LR TH -1z,

L

HAX N/ PAH J#Z1I009 % epoprostenol #fi#d
B ERIEEICDWT, AHICBIT 2D DEHIC
B5 LIS T 5 M, PVRI DK N & WHO-FC D
YEE R MRS 5N, £, BGHURA] - ik
BN EnoTe T & KR E BRI RENT.

E I

BB R T — 7 ¢ 37— X — Tk EDOAIRR
KDL T RE oI E RICHEZL LTI
REBREEIR S — 5 (ATE I3RS R« /NEF 22 E
(HOTINATBGEN  RESIRBNE  #R i IRaL C
BN, MEEE CRBORZEE AR E R, T+
FREE=BB (RUER R 2R AR R ok e S i Z e
AN - PEIIHIS R g AR CNRD), =R GR
FRCEE S > 2 — R, IR, fREi.s
(BEERER A ZAONIRD, il &, Etmbir,
A (ENIERARIITTE > 2 —/ NS

=

AEBBRET VT4 Y T7 =V a—T4 VK I¥I8V
MASHNAR Y- LTEBZRMELEM L. X7+
AVIAT 42T, TIOTVEY T7—=x¥a—T4
A Iy SRS S 2T,

FEMER

HAVNRIGER SR 2 D E D 2 RIS I B9 % BRI HI
DEIRLEY. J\HEREMLUBFE T 774y 77—
Va—T 4 HIVA IS UBARHOE TH D Wz T
W3, filth IR CEHEZEIR T 7704y Ty =y a—
T4 IV T IS U S D S R O SN 22T e
P IO FTE S 2D E RIS iR S 7 7 7V &
Y T 7=RVa—T 4 VA Ty HASHORMT 5%
MR T 5.

EEDEHE

AN ERRIC I3 EHEH RS L.

el SEIRET Y 1 U EL 70 S )UIER, T ZRIR,
DGR R RDUEIC G UTe. MBI IZIIm &, HFF
FEZES, NS L, 7T VAY Ty =< a—
T A IV Vv NS ORILEF RO NHERE, 1A
BT R Ta bR, ' 2 ) Y, BE, T
R, T — R AT R ORAR,  SERGRTEREICBE G- U Te.
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