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W1 WINNRIRTE : HavesEueiing ‘l}nLﬁ?;mﬁi@mwﬁuluﬂ@mm@mu”ﬁ‘imqamuiﬂqwmﬁﬁ
mmﬁu‘luﬂ@mgq (THE EFFECT OF ORAL PROSTACYCLIN ANALOQUE (BERAPROST
SODIUM) ON PULMONARY ARTERY PRESSURE OF COPD PATIENTS WITH SECONDARY
PULMONARY HYPERTENSION) 8. R0 © 0. un. 4nswud dawsvuilsyans, o, fmlanm

93 WA W, GuTY ANBAUE ; 59 WiN. ISBN 974-17-2895-6.

s

quﬂ%mﬁ Lﬁfaﬁﬂmmmmm prostacyclin I, analogue (beraprost sodium) "Lugmmué“u
135911 G181917080 pulmonary pressure WAwld COPD #ifl secondary PHT ‘ldvisell ilaifieyumy
placebo

Aganiiunis Auld COPD ‘17'{”umﬁm:mrfi@Lﬂfaﬂu%\ﬁwmmmvﬁmmmﬁ 25 AU UATH
secondary PHT, right ventricular dysfunction %vl,ﬁﬁ‘f‘lumi@:mﬁ@vlﬁivum beraprost sodium %38
placebo tfutaan 2 duanif MRI9NTUALIANAS cross over mjmﬁlié’ﬁ*u beraprost sodium tuanan 2
et n3usviumandsululen, nN9RUIZEZNIg 6 WIN (B-minute walk) ANNFLIANRA, TNAT LAY

AALLLUABLNINEINIT19AEN AxNNTIQAEHANIAINIIANEY, TU7 15 Lazdugaineaean1sAne

NANTANEN &1 beraprost sodium @msnanAmaululan (SPAP) wasauld COPD a1n
45.3 + 6.7 UARWAT AR 40.22 + 3.7 AadLNAslsen nalAuuanmne 5.12 Radwnslsan (95 % Cl,
1.8 to 8.4 Aedwmmsilsan, P = 0.002) ldflAvmuansirsesszasmefidaaauldlu 6 wil 325.6 + o7
LWAS vs 329.1 + 100.4 AT (P = 0.983), 32AUANNAKIATA 98.1 + 6.2 vs 99.3 + 6.2 HaaLNATLIaN,

(P =0.55) @Wa3 76.9 + 10.4 vs 79.6 + 13.8 (P = 0.56) WAL NaLNLAAFIGBLAZ AN U Maan

a1 @1 _beraprost sodium  Axn3nanaNaLluleasesauldgeanTilenasuazinnuaily
Uangeld 5.12 monthy tne/liinasarddulalinuazdnsInsAuIesdnasrasauld usiliarunsoiia

sveiznan AUl AulA Y 6 WD

N1AIT a03ANARS anaiaTalidn
a o A dl rdl
AN 289ANERS angiaTinananseiianmn
A di o‘d‘

Unnsfnmn. 2545 ansNaTaa1an NI




## 4475245330 : MAJOR MEDICINE (CARDIOLOGY)

KEYWORD : BERAPROST SODIUM / SECONDARY PULMONARY HYPERTENSION / COPD/RIGHT
VENTRICULAR DYSFUNCTION
PITHA PROMLIKITCHAI : (THE EFFECT OF ORAL PROSTACYCLIN ANALOQUE
(BERAPROST SODIUM) ON PULMONARY ARTERY PRESSURE OF COPD PATIENTS WITH
SECONDARY PULMONARY HYPERTENSION) THESIS ADVISOR : JARKARPUN
CHAIPROMPRASIT, M.D., THESIS CO-ADVISOR: ASSOC. PROF. CHANCHAI SITTIPUN,
M.D. 59 pp. ISBN974-17-2895-6.

Objectives: To study effect of beraprost sodium on pulmonary pressure in COPD patients

with mild to moderate pulmonary hypertension( PHT) and right ventricular(RV) dysfunction.

Methods : 25 COPD patients with mild to moderate PHT and RV dysfunction were
randomized to receive beraprost sodium or placebo for 2 weeks and then cross over to another drug
for another 2 weeks. Pulmonary systolic pressure; 6-minute walk; mean arterial pressure (MAP);
heart rate (HR) and side effect questionnaires were performed at baseline, second week and fourth

week.

Results : There was significant reduction in systolic pulmonary artery pressure 5.12mmHg
(95% ClI, 1.8 to 8.4 mmHg, P =0.002 ) after beraprost sodium administration for 2 weeks(40.22 + 3.7
mmHg) compare with placebo (45.3 + 6.7mmHg). There was no significant change in mean walking
distance in 6 minute (325.6 + 97 and 329.1 + 100.4 meters, respectively, P = 0.983), MAP (98.1 +
6.2 and 99.3 + 6.2 mmHg, respectively; P = 0.55 ), HR (76.9 + 10.4 and 79.6 + 13.8/minute,

respectively; P = 0.56). Common side effects in Thai patients were flu like symptoms and dizziness.

Conclusion : Beraprost sodium can significantly-reduce pulmonary- pressure 5.12 mmHg
and do not have effect to MAP and HR. But it can not improve mean walking distance in 6 minute in

COPD patients with mild to moderate PHT and RV dysfunction.

Department _Medicine Student’s signature

Field of study__Medicine Advisor’s signature

Academic year 2002 Co-advisor’s signature
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mi’mﬁ 1 M1TNULAAN Hemodynamic Effects of Long-Term Prostacyclin

Therapy* Tuanld primary pulmonary hypertension...................... 6
AN5197 2 ANIUERINN Tl Al asans Hemodynamic #asann’le long term

beroprost sodium wFeuie Uiy baseline Lay acute effect 184

ademosine Tupuld primary pulmonary hypertension................... 8
m’s’mﬁ 3 AI1TINLAAN Hemodynamic aganARld s beraprost sodium

Tuauld primary pulmonary hypertension.............ocoooeeeiiiiiiinn, 12
59N 4 rmamLL@m%’fagaﬁuﬁmmmﬁuﬁ’ COPD 14 At 1u pilot study......... 15
AN5197 5 AT1euandanIgewluiietszasAaag beraprost sodium................ 20
msait 6 uansdneusinlinasauld COPD vavan 25 Au TunnsAnenii. ... 35
n@:umiwﬁ 7 wansdoyaiingnziinsatiAmed systolic pulmonary pressure MAQ A EN

beraprost sodium ReuAuf baseline uay Maald placebo............. 38
ngNMISN 8 uansdayaitaIyinisatianes 6-minute walk #&clen beraprost

sodium eufif baseline uax wasld placebo............................ 40
ngNAISN 9 uansdayaAlAZinIsatiATes mean arterial pressure 1A<lSien

beraprost sodium FReufuR baseline uaz waald placebo............... 42

' a o a - aa oy .
NRANAITIN 10 LAAILBYAIATITUNITANFVDN heart rate naalgien beraprost sodium
= o o . oy
Weaudui baseline LAz YAILS Placebo. i o i i 44
a ~ o % .
AT NN 11 wamnsidasullay parameters nasan e beraprost sodium
T placebo LANELIUDASEHNE. £ £t i o 0 bttt 46
A = o o b
ANFIN 12 wamaanTsi Al as parameters ummnimm beraprost sodium
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historical controls luauld primary pulmonary hypertension.............................
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conventional therapy Tumsld primary pulmonary hypertension..........................
gﬂﬁ 6 naluannsilaeuiilasas 6-minute walk luasdld pulmonary arterial

hypertension nagann lpen beraprost sodium wBeLe Uiy placebo..................
gﬂﬁ 7 nouansnaAsuulasaas 6-minute walk subgroup 284 primary pulmonary

hypertension il pulmonary arterial hypertension NRIAN b beraprost sodium
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soditmias placebed. L. 0. o L L L W L L MmN
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ANMNAIATILAZ NI TDILTUI9I1UIAE (Background and Rationale)

o R 3 « ey da . .

dunnsuiuauandn daqiiudeymlunisguainudilienianuaululengeduiiles
wannlsageanithanes daduilaulunisinmedinn wesainnisinelsageanitanassog

= . | = | o o o o o A
98N NABAAN 17D steroid atAes ldarnisanaliacansiululensesauldanadls e
AruAulullanganinay degrannanuira valadnsaanaesauldasinnuiadnfauisdu
nazialadnsaninnaannisatlan (cor pulmonale) Arunanadnaadauldazanatatinaunn lu
Jaqiiudldienidsz@naninlunisanpusuludenaslsd nsfnsniduninsgiune n1s
dndinulasuialauazilen (heart-dung transplantation) @i ldanunsonnlaluauldnnae fariu
- o o o | = . e A =

puldnguiaaduilyuidranylunisguainmatngman nasAneiiqnlszasdineAnunilsy
AnBnwaasen oral prostacyclin PGI, analogue Tunnsanarusululanassnuldngusnagnn

Taafnuadn dnaunsnanaladsululenaesauld COPD 711 secondary pulmonary

hypertension 16 finnsaztlasiuauldldlsidngning cor puimonale

anANFluilaqiin n1sineannazed pulmonary vessels Hiladananaasinesiaeiu

fladaninalunisnscfurinliiiniduiaanuafafe adrenaline, prostaglandin F,, A,,

Y a

endothelin fTadanyin1l#ifin pulmonary vasodilatation t i NO, PGI,, PGE,, ANP lunnay
Unfadusululanazeglunnsilnsidesainiladais 2 dhe Aquandaiuuaziuag wslug

taer COPD N usuluilangedu (secondary pulmonary hypertension) flaqiiui@adniinens

o

o a dl o . dl | o k% Y a ] =
NILLANAIATUNNANN hypoxemia Mﬂumm::ﬁqmslmnm endothelial cell i pulmonary vessel d

o

A1 auialnR 1 4519419 endothelin WNHNNT1 Fadlufanl i aduannuasa (potent

=)

vasoconstriction) LA N ATATTIA (T1/2) 119 N1 lAaunareaduinaanidsliiia chronic
pulmonary vasoconstriction AN fulude mamﬂs\l 13U e secondary pulmonary
hypertension AuNNLaziATTey1n1a84 right ventricular dysfunction luaniaziidnaauaulu

danrespuldiegeunauiiunaiuu asiliiianizialadnsannduiman



anNeNBiEATINa1INAZIiLIN N3snETiaNnsnazanausuluantesaldas
1#fiAa NO, PGE,, PGI, ay ANP %m@nqm%‘r‘imﬂmiv‘iﬂﬁﬁm pulmonary vasodilatation {019
ANE6i197] ﬁ@@ﬂmmﬁuwumuuﬁgnuﬁué’wmﬂmaﬁﬂmdq n1314 inhale NO, intravenous
continuous prostacyclin 1, mmm@mmmﬁuiuﬂ@mmiﬁ”%ﬂu primary Q¥ secondary
pulmonary hypertension kazfaanunsaiinannnasnesdlagls uedalsfiniu Ussans
AANUBIENTTS 2 nguasnanafldainisntauiinunlunuld secondary pulmonary
hypertension 161 LﬁmmﬂgﬂLmumiiﬁm?mﬁqLﬂu@ﬂmm@fgmﬂ LL@zmmﬁﬁa@wm Tne
iz luauld COPD i secondary PHT ielaifimsfinsndnngusananngnananananiusiilu
Uanldwiauly primary pulmonary hypertension ¥3a 1o EEY G CRE PEPEIER R
prostacyclin I, analogue ﬁl,ﬂugi_l LUUENARNININITANENUss@nEninvesenlunisan
pulmonary pressure lunguauld COPD i secondary PHT 9181a :8190anANAK UL aAaY
Ihasanseli uwazarnsan liruldd exercise capacity (six-minute walk) Auvielyl naanau

Anwgnadnareseeselunuldlne dog

mgiszasAuaIn1sIaE (Objectives)

WaANENATRIEN prostacyclin |, analogue Iug‘ﬂ LUUAWINEINII0AA pulmonary

pressure lupnld cOPD 71l secondary PHT Ivise lshilameuniy placebo

AUNRAFIU (Hypothesis)

nagldea prostacyclin |, analogue Tuszeiziaan 2 41Un1i a1u19048a pulmonary
1 9/d| 3| = . A = .
pressure luﬂqmﬁuh'ﬂ \l14 COPD wa s secondary pulmonary hypertension #7ad right
. . A \ N . . oy v A P
ventricular dysfunction THuzeld waza1u1InN exercise capacity 183 Auldldvsald e

wFeneuiy Placebo



N5 A denaael JiiRnazldlun15348 (Operational Definition)

Pulmonary hypertension - systolic pulmonary artery pressure @q’luﬂifm 30 - 80

mmHg
b dl Yo o/ 1 1 dl aa L8
COPD - auld COPD nldfunisinmatinssiaiiasluaaiinlsntlen sw. aWaansal

Right ventricular dysfunction - by clinical sign and symptom (include 3 in 5)

1) Neck vein engorge

2) Pitting edema

3) Liver congestion

4) Tricuspid regurgitation murmur

5) S 3 or S 4 gallop of right ventricle

nansaiselarunaininazlazuannnis3ae (Expected Benefit and Application)

N9UDINATB4T8B98 beraprost sodium siamaNAululenuasiilon COPD uazg

. o % TG
functional capacity 31 improve IUNTa b
- twazesnisAnsiullmnanaigou Assdulsylanidedeanidu copd N

secondary pulmonary hypertension
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NUNIUITTUNTTNNLN AR

ANNEMENLEATeY cor pulmonale TuArld COPD azwiuinniazialadnewqn fuiman

gy v oA

Lﬁmmﬂm@ﬁ'ﬁmmﬁuluﬂ@mz};qmnL.Lauflummmu Tuilaqiiudlsiideya Zflenfianananan
Anusululenaaspulinguisnaals aannisdnen review literatures Wi enlunguang
prostaglandin analogue %Qfa@ﬂqmﬁmﬂﬁ’ﬂﬁlﬁm pulmonary vasodilatation, antiplatelet
adhesion Waz antiplatelet aggregation " anusnananflutlensasauldilnaanizide

Ha‘lumﬁ primary pulmonary hypertension.

Walker A. Long, MD u@¥ Paul S. Levy, ScD wazanuz® lannnisanmmnilss@nsnin
994811 prostacyclin analogue luguitiaasen@anisiaani@ananluauld primary pulmonary
hypertension AU 18 AU TN functional class (FC) -V wazdl mean pulmonary arterial

pressure 60.9 + 15 mm Hg AAANNNIINEIUIU 18 AR WU 8N prostacyclin analogue Tu

[%
Yo Ao

UUUTNRANNNADAIABARIATNAIOLN exercise capacity 18 @eld6aTTR Aa 6- minute
walk Tagieng@1u1TnLRNSZ8ZN 6- minute walk 16l 240 + 160 meters A1n baseline 370 + 119

meters 71 6 1L (P < 0.001) WAZ 408 + 138 meter 91 18 tHa% (P = 0.02) Fan3 N
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Time (months)

3‘1]17; 1 wansilsz@nannaes prostacyclin parenteral form sia 6 minute walk 71 6, 12, 18 \Aa
Tuauld primary pulmonary hypertension; P < 0.001 76 Han Laz P =0.027 18 Aau
( Ann Internal Med 1994;121:409-15 )

81 prostacyclin analogue IugﬂLLUU%@VI’N‘VI@@@Laﬂmﬁ’]ﬁ\‘immmLﬁm cardiac index
15 18% (95% CI; 0.1% to 36.7%) mean pulmonary artery pressure anad 9% (95% Cl; 1.4%
to 15.7%) WAz total pulmonary resistance WNT 26% (95% Cl; 6.1% to 46.3%) A 6 LAau 18

[ %

yARINLANQ WA



MA15799N 1

A1 NAAY Hemodynamic effects of Long-Term prostacyclin Therapy* Tupu

4 primary pulmonary hypertension ( Ann Internal Med 1994;121:409-15 )

Baseline (n=18)

6 Months (n=16)

Mean right-atrial pressure, (mm HQ) M+7 7+5
Mean pulmonary arterial pressure, (mm Hg) 61+15 55+ 11
Mean systemic arterial pressure, (mm Hg) 91+ 13 90 + 14
Cardiac index, (L/min per m2) 1.9+0.6 2.3+0.6
Heart rate, (beats/min) 81+ 13 81+13
Mixed venous saturation, (%) 59 +12 67 +7
Arterial oxygen saturation, (%) 93+6 93+6
Stroke volume, (mL/beat) 41+ 18 53+ 18
Total pulmonary resistance, (unit) 22 + 11 15+ 6
Total systemic resistance, (unit) 31+ 11 25+ 11

* Data are expressed as the mean + SD.

\HaasunDednINIsatisan (survival rate) 3a9Auldngunls prostacyclin analogue

= ° ~ o o . . Ao
NNURRRALADAAN Lﬂ?ﬂﬂL%ﬂUﬂUWﬂH@mmﬂuM primary pulmonary hypertension %d

functional class Ill, IV iaansiilensly National Institutes of Health (NIH) a11401 31 At Toelld

3% Kaplan — Meier Cure azwiiannguawldflé prostacyclin analogue azilénsnisatjsangs

N9 A9 86.9 % vs 77.4 % N 1T, 72.4 % vs 51.6 % # 2], 63.3 % vs 40.6 % 7 3 1 (Hazard

ratio 2.9 (95 % Cl: 1.0 to 8.0; P = 0.045) A4nsan




=
= 1.004
@
D
2
o 075+
E: -LL.
I -
e 050+
-~ -Hl-
m L l1.
.8 H!ES- "--1-----'
T Patients roatod with PGL :
k- — = Historical contrats '
= 0.00 - |
L T L 1 I L] 1 '
0 10 20 30 40 S0 60 70
Time (months)
17 17 14 10 B 6 5 1 PG, um::u";:umu
. ‘ . Subjocts at risk:
31 o = 172 10 7 B rva

gﬂﬁZ naWuans Survival probability szudnenguaulinls prostacyclin uaz historical
controls luanldl primary pulmonary hypertension P =.0.045 ( Ann Internal Med

1994;121:409-15)

X0~ = . (
UBNAINNUEINNITANIURY Stuart Rich,

" uavpnur innsAnenlunguauldanme
Welanu (primary pulmonary hypertension FC-II-IV) a1149% 27 A ARAINAITINENLIU 16.7 +
5.2 W/mau WUIN n13lien prostacyclin analogue MaannlAaasetsAalies a1mnsnan
pulmonary vascular resistance, pulmonary arterial mean pressure, right atrial mean pressure

LATAINNIOLNN cardiac output, systemic arterial oxygen saturation A9A1979




AN919% 2 AN319udAINNTLRTNIL A9T89 Hemodynamic 1a9ann e long term beroprost
sodium iFauWauiy baseline waz acute effect 184 ademosine Tupwld primary

pulmonary hypertension ( Nippon Yakurigaku Zasshi 2001;117:123-30 )

VARIABLE

Systemic mean amﬂdﬁ'
(mm Hg) /

Right atnial mean p
(mm Hg)

Pulmonary-artery | 65+13 52+12¢

ApenosiNE EPOPROSTENOL
99+ 16 87=10¢

9+7¢

Lo (S OE 509 1.681 6291971
Sysoe aewc ol LOBIES\ N paxat 93268
saturation (%) Wreder ¥V

Pulmonary-artery

65=81% 642101
saturation (%)

7.9+3.81

13.5+4.9%

1P<0.001 for the W with base Iint

TR
QW’]@\? NIANNINENRE



gﬂﬁ 3 naams pulmonary vascular resistance nadlaen prostacyclin parenteral form Tu

Auld primary pulmonary hypertension ( Nippon Yakurigaku Zasshi 2001;117:123-30 )
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g— & Ere ;
At Base'lling Aftar After
Adenosing Epoprostenol
Challenge Therapy

819 19fimuNAINT3Y prostacyclin analogue lugtluuuenannismaanaannin 14

Yo | P a Ty [% . . .
pulddaiilgmegunn TagiennzluEespesgluuunistanise@esiadld continuous infusion

A Ly

4 o pm— - & “
pump Az UEeIIB991AeNTNEININ AUlTIATFegiTANIInfresn 1 AnTalunszuaAen
(sepsis) g9 aviludaaninlunasld prostacyclin analogue lugilutngn@anisaaniaanan
agun Inaennzdanduauldludszwelng adldinisimuienlunguaes PGI, analogue Tugil

= o , = <\ o ] ~ = P
wuuluaife wuuFudseniu (beraprost sodium) dveangms iuiundn iasandgnslasaa¥e

)

Afl cyclopentabenzofuranyl | skeleton ™ aaxgniswnsenlugluuuiudseniuls uazfignd

selective pulmonary vessel dilation LazaAN17LNA platelet aggregation, platelet adhesion"

s

widewiuenlugluuuannmasadennn luiizesanlasnizzesen 81 beraprost Hona

druaeneglinnn Anlasaduveseuazainisdtaunes iinseesiudaust 1992 usiflu

nseaniulunsld3nun chronic claudication @aldaunnsn 60-180 g/day
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Takeyoshi Kumieda wazanie™ 1Hnan1s@nmnuuy retrospective study idtlss@ns
NANUBNEN beraprost sodium AUA 60-180 mg/day Tupuld primary pulmonary hypertension
druan 24 au wWisuifleuiunguiildlfen beraprost sodium 1uat 34 Au (conventional
therapy #iagl calcium antagonist, nitrate, digoxin, diuretic) HARNNNTFNHIUNY 44 + 45 LAY
AAGR beraprost sodium @N1TOAA mean pulmonary pressure adldl 13% @1unTnan
pulmonary vascular resistance 25% aslel (P<0.05) lutaaiaan 53 94 LAZAINIT0 improve

d

survival rate WalFauiiauiy placebo 7 1 T (96% vs 77%) 71 2 T (86% vs 47%) 71 3 1 (76%

Vs 44%) P < 0.05 Aauandlungan

gﬂﬁ 4 nWWaAY mean PAP, cardiac output, total pulmonary vascular resistance R4

beraprost sodium Tupuld primary pulmonary hypertension ( JACC Vol 34, No. 4, 1999 )

A —p < LD0I— gt C
L . u
I
-M . i
" £
=E £ / E.?.I
1 1 X ;
£¥l § 3
- =, ] ¢ 2 .
. ¥ : Y En -
E ‘I v b1 J e i
& 3y |
|
_u" - 3 L]
after hefare  kbefare before after

A = mean PAP , B = cardiac output, C = total pulmonary resistance



519 5 navluans Survival rate wWraumeulunguArld s beraprost sodium A
conventional therapy Tuauld primary pulmonary hypertension

(JACC Vol 34, No. 4, 1999)

11

|
~ 1007 BPS group
€ 801 ——
4
:a
—_— j '&_G'—&_ —_—
E A ! Conventional group
T 204
i’
W £ i . .
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TII'[IJC tmﬂ“uﬂ} Subieces & Rk
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Figure 2. K.lp]:.n-M:i:r survival eurves shawing thar nurp;u'jgnh treated with beraprost sodium (BPS) have 3 signaficantly higher surw
rate than those treared with conventional lh:rlp}' {leg-rank text, p = 0001 ).

Takeyoshi Kumieda wazmne"” l#nan1s@ne 1wl prospective study faus

a

ang

NINURY beraprost sodium Glumg'uﬂuﬁ primary pulmonary hypertension AU 12 AL T9N

functional class 1= IV Iagldaunaa, 80-180 Wo/day Wuea1 2 weu wane beraprost

sodium /1H1TOAA mean pulmonary artery pressure 15 12% (AN 66 + 7 WA8 58 + 9 mm Hg

uazan pulmonary vascular resistance b 26% (ann 19.3+5:9 11aa 14:3+3:2 mm Hg L' min)

Ime ldfinasilaaullaseed mean systolic arterial pressure
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A15199 3 A15194aAe Hemodynamic nasannauldls beraprost sodium luauld primary

pulmonary hypertension ( Nihon Kyobu Shikkan Gakkai Zasshi 1995;33:1307-12 )

Patiest ng Agt(yoans)/sen  BaselieRAP  BaselwCl  PAP PVR 50, NYHA class
- Bageirs  BP5 Bastlire B3 Baseline P8 Bassline B8PS
1 150 15 | T 238 £ ¥ i
i BN i 4 M . 180 5 !
el 12 “ Bt £ #1240 0
. &0 1 14 4 58 W 174 &% 1] y
& ;: E £y j 1 5_'| ,.u 1* A |I|', 5 '.‘- " i
B 8/F 10 24 . ] 195 s
82/ - 15 4 4 i6e 18 L' t I
8 pll T ] B0 5 e 110 1] Il !
B 1€ 5 L] B 15 i ia
I 51N 1 ¥ i 48 oy L i y
1 i 10 ¥ 2, 5 ) SN [ 71 I
0/F 10 X B 5 153 143 55 68
Mmisd) T 0@ 190 MY S8 19905 I3y wE e
e ———— rl Y !

£ nght-atnal pressure (mm KE). CL cartia indgit{L min ) PAP mon puimonssy Sanll pressue (m==g |, PVR: pulmoniry vasculir reststanse (me B | min
Led venous crygen saturation (% NYHA Mew ok Heah Association finctong! class. BPS: after lonfidor=2%rapy with beragros: sadiu

| patients for megns=10, exgapt tor age, RAP, and (I

P
S0
dk

UaNANNUEIRN1IANE1289 beraprost sodium Tn1sam pulmonary artery pressure 11
ﬂ@:muﬁ’ secondary pulmonary hypertension a0 congenital heart disease (ASD, VSD,

double outlet right ventricle)“g) WA chronic pulmonary thromboembolism o

Toshio Miyawaki LLazAne © 151/V1°ﬁm'a‘ﬁﬂ1:rﬂmﬁﬂﬁﬂu congenital heart disease Wy
1 secondary pulmonary hypertension mﬂmﬁlﬂ 24 P12k 20 AL Teeldurnmen
beraprost sodium 2100 1 Jg/Kg. - wazdn hemodynamic 1agld Fick Technique 30 11# 143
I5en beraprost sodium NARD beraprost sodium @141704A pulmonary vascular resistance
/1N 7.5 + 0.9 Wan 4.9 + 0.7 U. m’ 94 34+ 5% (P < 0.001) am mean pulmonary artery
oressure AN 37.3 + 2.8 mm Hg Wae 30.1 + 2.6 mm Hg ¥a 19 + 4% (P < 0.001) G415z

AnsninaasenlduansA1eiu inhale NO way Tolazine.
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K Miyatake wazanz"” ldvinnsAnendse@nsninaesen beraprost sodium luawld
chronic thromboembolic pulmonary hypertension NI 16 AU WAY primary pulmonary
hypertension 19U 14 AU functional class [I-111 Tagld beraprost sodium 60-360 Jlg/day
RARNNNNSINEN 3 Aew HANNSANENAS beraprost sodium @"mnsofiN peak oxygen
consumption A1n 14.9 mi/kg/min dlu 16.8 ml/kg/min (P<0.001) peak work load a1n 87 W
w97 W (P < 0.001) @18190am carbondioxides production 921314 exercise ann 42 WA
37 (p<0.001) fatlszAnannaeden beraprost sodium Tunguauld chronic thromboembolic

pulmonary hypertension laiunnsiaeiulunguaas primary pulmonary hypertension

Gerald Simonneau. MD"" Lazanly NN19AN=ILUs2&NTNNa8Y beraprost sodium
lunguauld pulmonary artery hypertension. FC Il 499w 65 AW wlFaumsuiungs
placebo 65 AL iy randomized, double blind, Placebo controlled trail Tﬂu‘ﬁlmmm@\‘]
pulmonary artery hypertension g primary pulmonary hypertension (53.9%) La< secondary
pulmonary hypertension @1n congenital cardiac shunt (13.9%), portal hypertension
(18.5%), Collagen vascular disease (7.7%), HIV. (6.2%) AARNNNNI5NEN 3 1AW HANITANE
An beraprost sodium mmamﬁ'u exercise capacity aapuldls An Lﬂlm 6 — minute walk

Q1N 362 + 94 meters 1w 377 + 113 meters (P = 0.036) Addndlungn

51U 6 naluansnsiaeuulasees 6-minute walk lwanld pulmonary arterial hypertension

u

RN e beraprost sodium wraua UL placebo ( JACC 2002:39(9):1496-502 )

—e— Beraprost (65)
30, —O— Placebo (65)

20

Change in 6-min
walking distance (m)
-
o

L
© o

-20 |

Baseline 6 Weeks 12 Weeks
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wsiaeinglafinuiianlu subgroup analysis WA2 AzWL91 beraprost sodium THa119n
WWNIZIZNINTUY 6 — minute walk b subgroup 184 secondary pulmonary hypertension &

AILLAAI ILNTIN

519 7 naluansnisulasuuilasaes 6-minute walk ‘1w subgroup #89 primary pulmonary
hypertension LI pulmonary arterial hypertension #asanlé beraprost sodium \FaiLine iy

placebo (JACC 2002;39(9):1496-502 )

ALL PPH APH
N=130 = =
40 - ( ) (N=63) (N=67)
e T
i{E 30 A 23.4
28 20 15.4
s L 57 o
e w 10 - =
= O
QL o
0 0
E= |
ES -10 -
== L as
o E -20 -
2w
s e .30 4 -22.8
o
-40 -

%’ﬂuu@‘ﬂm beraprost sodium luauld corD MR secondary pulmonary hypertension

=

Tlaqiiuflat 1 nsAneiagn’” WuAnwuuw piot study Ana. hemodynamic effect lutiag

acute phase 120 U VRIANNNIUEN beraprost sodium 20 /g Ine/ld Swan Ganz catheter
3/ pulmonary artery pressure Wazdn - cardiac output {mel thermo dilution technique Tuauld

COPD aMU49Y 14 AU ASLAAG IUAT14
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¥
=

A5 4 A3 LanIdayanugIuaasauld COPD 14 Au Tu pilot study ( J Med Soc

a9

Toho 1998;45(6) : 670-676. )

Cass mPAP rnSAP TPR EV:R CG'_ PCWP
{mmHg) (mmHg) (Unat) (Unit) (L/min) (mmMHg)
1 1] 83.3 2.97 25.2 3.7 a0
2 g 94.0 1.66 17.3 5.4 4.0
3 13 100:0 2.84 21.9 4.6 6.0
4 13 B7.0 265 18.] 4.9 2.0
5 11 0.0 247 247 4.5 3.0
6 20 1070 3.90. 20.8 5.1 3.0
() 22 88.0 4.80 20.1 4.6 B.O :
8 21 93.0 240 243 3.8 11.0
9 13 §9.3 2.9 20.5 14 4.0
10 12 108.0 3,18 28.6 38 1.0
11 18 95,3 247 124 1.3 10.0
12 1 122.7 LRLY 3.4 3.7 4.0
13 15 110.0 2.50 219 5.0 2.0
14 13 146.7 3.08 3.3 o438 4.0
Mean 14.4 300~ 3-is 2340 1.6 419
sSD 42 15.8 0.93 5.86 0.94 2.93

NATAD beraprost sodium _A1H1708A mean pulmonary artery pressure 10 14.4 +
4.2 mm Hg Wae 12.7 + 4.4 mm Hg (P < 0.01) @A pulmonary vascular resistance a1n 3.2
+ 1.0 unit Wae 2.7 + 10 unit (P < 0.05) Tagladfinnailaenulasues cardiac output, oxygen
transport ability, mean systolic arterial pressure, systemic vascular resistance LWRY

pulmonary capillary wedge pressure.
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natlnaagll

. 1% o P =2 | @Y
UNUINAANEN beraprost sodium Tuwiun1sanmuaulutlen "Lmummﬂmmnﬂuum

(12-17 (18-23

X s 2 v & ) ) e = o .
Huan eludninaans waz AL LLlﬂgﬂ LL'Ll‘]_I"]J@QEI'WINT]']?WIﬂHW?ﬂQ?U@QuIﬁﬂJQZLﬂu

24)

N q ya o ~ . . . (13 = o a W v '
RO RRY DS #1978 continuous intravenous infusion %Qﬂ?:@ﬁﬁﬂ’lwiﬂmLmeﬂ’Nﬂfm

inhale NO Tunsamaanusulutlen® wazlsneanudnnisldsaniuazdisz@nsninlunisan
AU luLenldRau " d1iu beraprost sodium Aidugduunendaudseny fntsine
waqdrdu9nldanAansululenlungu primary pulmonary hypertension AT FC -1V
692129 Y & || Avefagnunsnia quality of life e e af mortality rate 18 ®® widnm¥uAwld

COPD waz# secondary pulmonary hypertension Wi luilaqiiussliddayadn g1 beraprost

18,23,29,30

sodium giluttafutlsenuagiilssdnininlunisanpaunululen " widlau primary

pulmonary hypertension ize L

= X | o o= a a . o
ﬂ”lﬁ‘ﬂﬂ‘]ﬂ?‘lﬁﬂ?{\‘]Luuﬂﬂ‘]ﬂ’]ﬂﬁ‘t@ﬂﬁﬂ’]WﬁJ@ﬂﬁ’] beraprost sodium gﬂ LL‘].I‘]J‘EJ‘U‘IJ?ZV]’\MGLH

3|

nguaasanldnilu COPD uazdl secondary pulmonary hypertension I 158198 anaa09ns

¥ ! = 1

Anmneunting TaAnun efficacy 28987 beraprost sodium Mise hemodynamic effect 184

(31)

ANy secondary pulmonary hypertension ﬁﬁmmmm copPD® uame &0 beraprost

sodium 4141308/ pulmonary pressure a< Liasgliimae acute phase (120 wrinasannlaen

I ¥

beraprost sodium 20 [ig) adiinA101:l1n1934897 9199134113811 beraprost sodium Tugil
wuuFutlszniu flungn 2 dlavfas efficacy 18981919 hemodynamic effect uae antiplatelet
. . . 2 Qf [~1 dl % = 1 o v A
aggregation antiplatelet adhesion 1@@@ﬂQVIﬁL[§lN‘V\LLM azinafenNsululentasnuldvze
8 Ay exercise capacity (UsztR1a7n 6 minute walk) 289AuldasAIuvTall naanauFEnen
v a 1 b2
nadnuAzsaasesamuld inadae

L4

TayaNILNd1INeNuas Beraprost sodium '

Beraprost sodium HEan19n17AN91 Aefue Jauwna 20 iasnduade ueniidlu

ayiutrealneasnlandusiniulseniu

[
NITtNUITNE

ALNUUNRTRY (ANN91 25 a9 ALTe4)
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3. UWUURNARIULAATI NI

wenlnea tohen doalunisineunaniomilngnnseauson acetic acid lumy

rat

nalnnisaangna

walnea lnnen Ngnaadaraaniuinsasilandu Tnadnnsludunismusinaenin
A A o o o o [~3 A v d” =
aen Lazn1aenavaaniaan laglddunumaiy PGl 1adnialaan LazimaananuiiaBaLans
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maluad denalunisdudenaslnadniaduesuradianteey wazdudinnsdansmzd TAX2
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Q]a -4
LANNENS
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fﬂ@vmmﬁ : Sodium (+)-(1R*,2 R*, 3aS*, 8bS*)-2, 3, 3a, 8b-tetrahydro-2-hydroxy-1-[(E)-
(35%)-3-hydroxy-4-methyl-1-acten-6-ynyl]-1H-cyclopenta[b]benzofuran-5-butyrate

ANSLLANa : C,,H,,NaO,

wminluiana 42048
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COOH

CH; _CHy

H “OoH

Beraprost

519 8 uanignslaseaineres beraprost sodium

ANBUE

wenlwea Tnmen unedeng gaacnay wazliinau azanaldnluumsues azanu

25

1aluwin uardlawmanan lenaiuaa avatsbe iulalalwsnevea waslpaan wazldazansly

Aeas anraransranuingg lhnes (1--> 200) Tufl specific rotation

AAUNFBNLURND !

205-208 A9ANETIALT I

ANUszANENITUNTNTEATE ; (Water-n-octanol system)

460(pH3), 15(pH7), 0.41(pH9)
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Six-minute walk

|

6-Minute Walk ilun1siiuduinan 6 winuun1eau Inelidgnnaseuiaulunlasludu

dl o v A v Y a a a dl o %4 yd‘ o Y ¥ o
nannmuald viselidgnvaseunulaadascinsfnesesdinszainaldndadgnnaseuudaiii

° = =1(33) . ° 5 a
NIATWIUNITTEENNINBATU 6 W91 6-minute walk gnunxn Il sviiuanssnninnisean
nnaemiausniae Guyatt uazaniz ™ Tl w.a. 2528 laetiandszifiugiaafdnngialaneFe
Suazgihalsadanizafanudngihaainnsaaaniuls arunsoniidnlalaaldualndipesiu uay

v o

1 v
anldaanmanaiuni1silszidiu functional status LAY exercise capacity LULLAN Badanniiu s

>

HEMNsANENe LTI RUL ¥ ANBNINT8INIINARBIUNATEATINUGIAINNIOLBNNNINENIDT

TsauazansmneTugia i ladumaqlin >
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A8N19AL W58

52118128948 (Research methodology)

1lsz41ng (population) WazABENG (sample)

ngufaed Rl lunAnEil Ae AWl COPD Aisniunisinmnedasie iiesdi
Adadnlsaen ?W.QWW (out patients) Toe iy subgroup ﬁfl evident 184 right ventricular
dysfunction ag Y pulmonary hypertension (systolic pulmonary arterial pressure @glfluﬂiw 30
- 80 mmHg)

Inclusion criteria

1) Hieeeng> 20 1

2)  fitla COPD ##Fuen bronchodilator sinfunisinmnseiiasdi sw.qvne
Tnefimnudluninfin  acute exacerbation innnndniAenazuiinse uaxdl pulmonary
hypertension Tl systolic pulmonary arterial pressure ﬂgflmj'fs\‘l 30 - 80 mmHg uazil
evident of right ventricular dysfunction, functional class |1, Il

Exclusion criteria

1) Q’ﬂfm‘ﬁfl functional class IV %783 acute exacerbation

2) B:J:ﬂ'mﬁmm%m'auﬁaﬂﬁﬂ%uw pulmonary  hypertension 1§ iy
congenital heart disease, 17238 high risk #ia HIV (IVDU, multiple sexual partner, history of
blood transfusion, UsiRntlsuanis collagen vascular disease, deep vein thrombosis

3) ;ﬁﬂwﬁﬁﬂ?mﬁuﬁm beraprost Sodium

a '

4) " Huautiusnngs antiplatelet 1z anticoagulant

5) Bﬁﬂ%ﬂﬁﬁ severe liver disease YEG) renal impairment
6)  dihandlseiRiaanaandne recent upper gastrointestinal bleeding 1159
. . =
major operation 11 1 LABW
a ZJ/ e A 1 [ % a [ e‘d‘ % o a
7)) wigessasarivivent ludeasyiusn il ldauniia

8) Auld COPD deldanunsndn doppler and color flow study lédmaLas
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Anwuaziiudayaanuitulsydfdiaauendauiuunndlsnilan
- drmadilaadndnaninaeiew inclusion Uaz exclusion criteria Waa ki

- fihanldFunisinmn CoOPD Fesliiuntsinmsediasiaelinaauula

n3fnE e iedn IneannzeNENaNaeAANLAT home oxygen therapy

! v

- quijtlaeluy randomization (Ruaannidiuas 1, 2) Hilaenlaiwues 1 azls

q a

51811 beraprost Sodium 60 Lg/d fndilaeliiuas 2 axlddi placebo uazvinnisiiudeyanting

= [
LAEINL

Beraprost sodium Placebo

- ﬁ’gﬂqm@ﬂﬁ‘?umiﬁﬁ echocardiogram Wi e evaluate pulmonary artery

pressure WA six-minute walk Lili baseline
= P

o ¥ o o a ] 1 o 5% a
- ‘Vi@ﬁllﬂf;l’]ﬁﬁ‘ll 1 dum %mmmmuhmﬁmﬂwmmgLwammmwmmmm

U

Y = . a % 1 a A ¥
21 m;&ﬂwmmmmm side effect 28981010 AazNANTUN IHIUNALRILUTUANAD 60 Hg/d 01
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gilaanunsniuenls azdfunuinanily 120 Hg/d %3 beraprost Na waz placebo arm lunseil
ARaN19TALNaNeNarilssiiuan1rrasauld TasinuInganaunIuus auadAee

NINATAYTUIAL VAN AD 60 Lg/day whidntseilunadnaimeaudnainisininaziaisn
Ne|MEN

¥

- wasldennsu 2 el aviingilaau follow up 71 OPD tallarueNdng
aelé placebo fiazl5u beraprost sodium d1gael§50 beraprost sodium fiazil@aauiilu
Placebo Laz l&511N19%11 echocardiogram WaE six-minute walk Laziitudayalntaiy side
effects 1098

o ?.’, = o c , o rd’ a ' ¥ o [ 5% dll
- wAsantiuan 1 dlandd (dUaniin 3) avinsiaauldnnainadnwiidaeiien
¥ = Y Yo = / a % ' a
nadnaAenaasen dgiaaiaan1aann side effect 38981190 Azfiansn I auIATaIRYINAY

AD 60 Wg/d Bngiaaanuasniueils azifuaninaiilu 120 Lg/d 119 beraprost Na wag

= = ¥

placebo arm Tunsdifflanastradssainenasilszifiueinisesauld Inataunsmanau
Anuua dnuadivAsslduinazasuna WGy fa 60 Lg/day WHdnsviiunatnaaeaudn
BINNINNINATNANTUNAL AL

- nFeanntudn 2 dulanl wnK1l9e117 evaluate echocardiogram WA six-
minute walk LL@zLﬁuﬁmﬂ@ side effects U848

- lunsdlfieuldfidyundessdaiios ugnidiadesessn aunmiese

wnnel (W.A81) IFRaaman nialnsdwilanse

NTATUAUAUIARNIBENG (Sample size determination)
n3ANET design t1l14 double-blind randomized cross over study GRIK

Uszansnguinanilzauiian mean PAP. 5319199319819 14 beraprost Na il placebo

nsAIuIINAsaede Idges n = [ (zow +ZB)*sp” 1/ D’

v
o o

Tnedn 0= AauAR AR BN TLTeNaNy AT auuass

L A .

B = arurainndeunseniurisnanyfgiuliiduass
AMUAAT OL=0.5 (one sided)  ZOL=1.64

=010 (onesided) zP =128



30

1§ dnnsAneiftaiuen beraprost Sodium lunguiiasdnozidaaiuie iy

COPD luudaa9n19an pulmonary artery pressure Tmeasnnsdnld right side catheter (Swan-
Ganz catheter) LRIWLINEIAINITOAA mean pulmonary artery pressure % qaannléien
beraprost 20 g 120 w1# avlfasentinailla 1Aty P value < 0.01 A1 SD 184 sample size =
4.2 ; A1 mean PAP = 14.4 mmHg

ann13AnE UERdNAaeINLINN1TLFINTE oral beraprost Na Tuszeziaan
3 dmfaunsnazan MPAP ”Lumﬁﬁ PHT 1§70 20.01 mmHg 1 16.55 mmHg deAmLi
wefiFusniswAsunaayinti 17.29 %
KA AL AN AT 09 AN AT R BN AREN (D) = (17.29 X 14.4) / 100
=248

Lmuﬂ'ﬂugﬂm n=[(1.64+1.28)x4.2/ 2.48]2 = 24.40

patiu n lupnsAnenil = 25

n159m (Measurement)
- 1129/ mean pulmonary artery pressure (MPAP) In¢/ld Transthoracic
echocardiogram (TTE)
MPAP = (SPAP — DPAP) / 3 + DPAP
SPAP (systolic pulmonary artery pressure) = right atrium pressure (RAP) +
peak
pressure gradient of tricuspid regurgitation (PPG of TR)
PPG of TR Fnl4latl estimate a1 TR velocity ﬁﬁqm:mﬂ%@@ﬂqm Sontavan

5 ASY LAUNNIMIALRAY
RAP estimate a1n JVP distension Tuvinuau 45° §18A2 1849189 JVP
distension.  TWLWIAS BoaNIN 4 @URLNATILE sternal angle RAP azwiarit 10 mmHg 81

v
ANHGIUBY JVP distension Tuwuass 11nNn9n 4 uksnsuile sternal angle

AZANUIUAIAITNAUTINNTUAIN AGI4ATBY JVP distension TULUIAS ALAIEY 4LEURLNAT
udaunAn I utlasuiagann cm H20 i mmHg
AL RAP = 10 + ANANALTLANTY

nunen AuldAuAeaTuaLlEAN RAP ANLALIAAUAAAANITNINIANHINE
—_—
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DPAP (diastolic pulmonary artery pressure) estimated @ 11 diastolic peak

pressure gradient of PR fid3uaznnglaaangn avianum 5 A5 ud1nuImAIRAe
- N199/ six-minute walk

an1unnligilaeiu 6-minute walk luntsAnsilldezidaamnadisnqoduuu Tag

o

weu1aqinaensnd Tnavinesesunngld 2 Aundsvinaiuiluszaznig 30 wes gilaaazlazy

o =

v a = 0 N ° T I S ° 1y v
ma‘mn"lmmm*mLm‘@wmamLmuwu\ﬂﬂmmmLmuwmmmwwzmmmmﬂmim

o

N ¥ ‘ﬂl TN 3| Y o
wengu i dszaeniannignluszazina 6 win fRauiugdumnatesiagazuaniaaiyn 2
w1 uaznszdugthayn 30 AuansaaRye “Auda wusell” Hisaanunsangainliluszudng
1 ¥ Y a 1 dl Y1 w=] I a dl a o Yo
nsnpaslusAazgnnsvsuliiauseiiadilae Fandanlng Weasu 6 wiidisaarldiunisuen
T aAuLargIsuazinNsdns sz isunaniauldiaunaanindngs §adaazyinnisiuin

v 1
271N"197895 18 UATANUIUATIANYALAY



- ﬂﬁiﬁ]@ULLUU@@UDWNLﬁﬂ’JﬁU side effects 189811

Bleeding disorder

Major (gastrointestinal bleeding, hemorrhagic stroke)
Minor (epitaxis, ecchymosis)
Drug allergy

Skin rash

Neuro

Headache

Dissiness

Gastrointestinal

Abdominal pain
Nausia or vomiting
Diarrhea

Loss of Appetite
Miscellaneous

Flushing

[~ L o
n1stnuUsIUsINUABYA (Data collection)

[

Uil 1, 15, 28 2BINNIANE NLTRLARIL
1. Tranthorasic echocardiogram
2. six-minute walk

3. NTAULLLNATN side effects
N153LATIZUTaYA (Data analysis)

Apvideyaiieduganimaaed

anan linageLaNNAFIU repeated ANOVA

Yes

]

N O R R I

No

]

(N I B A

32
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L4

[’NA LlUN15348 (Limitation)

1. N394 transthoracic echocardiogram luAuld COPD anafitlyyvnluduwmnaiinis
\NAAIN poor echoic resolution
= 9 A o . ! . .
2. NTFATENNNTUA N AR WENEINAR pressure gradient 2484 TR Tutag end-expiration
WANNIVNAGAE WAZAN end diastolic pressure 184 PR T4 end expiratory phase JAN1NA
:I/ ¥ o 1 dl dl dd‘ 1 3 Y a ¥
5 A3 udatinnmAedy Felunsiinlianmndnliase) az exclude Auldaaniy
3. lunsildain1sadn end diastolic pressure gradient 289 PR & 1Haaann poor
echoic resolution §1N° a9zl UWA peak pressure gradient Tudag systolic phase 184 TR
WeagaRaaietinNnsfiu systolic pulmonary artery pressure
Ay A 1 ° Y
4. Iuﬂ?mwmaﬂmwm‘l_l'a@ﬂmiummmmmm mean pulmonary artery pressure 18
Wagannldainsadn end diastolic pressure gradient 189 PR 16 x4 systolic pulmonary
artery pressure k11 mean pulmonary artery pressure el,umﬁ?mm‘zﬁ%mﬂmﬁmmn systolic
pulmonary artery pressure Wilsd1A5971 mean pulmonary artery pressure

a ' v A

5. n17U9z1luA PAP lnaldinges tranthorasic echocardiogram Adenme 1uls
noninvasive WANdaldaAa n131sziiue1aas bliaug1yin invasive Technique a1nNN19911
cardiac cath wsiaginglsfinnluilaqiiudsliainignmniabilsziduen pulmonary artery pressure
AR tranthorasic echocardiogram 11 non invasive technigue Usznauiulugannnsnesn

a o k% E $% a a = dﬂld a ¥ .
LLUUﬂf]ﬁ‘fJ@ﬂImﬁlh cardiac cath VL@ WNTICHNARATETTTN NITANTIIUAN ‘W@’]imﬂﬁ tranthorasic

echocardiogram “Lum'a‘l,ﬁu%’mj@
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NAN15I]E

L4

dayanugIuTadlssinsnaan
AUl COPD NNnusinsAN=ITRanNe 25 Al FRaanaInNnIsAneI 3 AL lasanawld

1 1 v =l ¥ =K = ] o A v =
TdgnunsanusanadeAeea9enld A91988NAINATANEINAUAIMUA WARMNNIANNY 22

AL WINPT 17 AU VALY 5 AL

areadlelunsAnsniieglugos 5375 § e 614 + 6.1 1 awldiynaeaiing
neuzesialanestae (LVEF) agluinosing aeluges 54-70 % (61.1 + 43 %), systolic
pulmonary pressure 8¢/ 11494 31.8 - 54.9 mm Hg (mean SPAP = 45.37 + 6.2 mm Hg) Hauld
10 Ay flsAtlszdnfngneausandae@e DM with HT 1 AW, HT 8 AW, Dyslipidemia with HT 2
A ALl NsAnEi anunsarauRNpaaEdldeslunnTng Ae mean arterial pressure

2E71979 91.6 — 113.3 mmHg (98.1+ 6.2 mmHg) AuldynaAud FC 1|



MA15719% 6

uaIANEUzinlaaeanld COPD Wianun 25 Au Tun1sAnEil
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Patients characteristic (N-25)

General characteristic

age (yr.)

Sex

LVEF

PPG of TR (N = 25)*
RA pressure

MAP

HR

FC

6 minute walk distance

53-75 years
male 19, female 6
54-70 %
35.3 £ 6.2 mm Hg
10 mmHg all

98.2 + 6.2 mm Hg
76.9 + 10.4 beat / min

Il all

325.6 U+U 97 meters

Concomitant Disease (N = 10)

DM with HT
HT

Dyslipidemia with HT 2
Medication

Diuretic 9
ACEI 2
Ca channel blocker 5
Oral hypoglycemic drug 2
Insulin 0
Home oxygen therapy 0
Theodur (200) 20
Beradual MDI 25
Right ventricular dysfunction

Neck vein engorge <4 cm 25
Pitting edema 25
Liver congestion 2
TR murmur 25

S3 cr $4 gallop of RV

[+

LVEF

UNNED9AN mean + standard deviation
dmanniAsed tranthorasic echocardiogram

left ventricular ejection fraction
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RA right atium
MAP mean arterial pressure
FC functional class

AuldTianum 25 AW uasa N iFuni1smeaa tranthorasic echocardiogram Waz 6 minute
walk WA3aL91N13 randomize paeRTAUAaN T lAawes 1 ezl beraprost sodium, 814U

Iawef 2 ezl placebo

ﬂziuﬁ‘lﬁ' beraprost sodium Aau (N = 13 AL)
lungx beraprost sodium B leiuABld 60 Wg/day (1 capsule oral tid pc)
a o - o | ) = % PN 4 R N
N1 dUa Nﬂuim 2 AL Iuﬂ@ll beraprost sodium NANNITUNLALY AR NUATIHE
(dizziness) uardaIN19FBULNUANKNFY  (flushing) AlNANNNIOIANIWIATEY  beraprost
sodium flW 120 Llg/day (2 capsules oral tid pc) ludtlanvin 2 16 waniuan 11 au T
ansEalnF AaRNawaelu 120 Lg/day (2 capsule oral tid pc) wasanniuauld 2 A
=< o Y o e & ~ - N My =R
sﬁ\iﬂfﬂqﬂ’]ﬁ‘mq\uﬂﬂ\‘mﬂ\‘]ﬂqm'ﬂiﬂL‘ﬂqiqmtﬂ?\iﬂ’]?'}@ﬂ Luﬂ\‘i'ﬂqﬂmuﬁ\l@mqqLﬂﬂQﬂQﬂ@q'}ﬂ'ﬂﬂﬂqVLNiﬂ N
wiaeAuld 11 Au
dsj ng o rdl VYo \ .
mmuz@mﬂmumm Auldléfunismsaa  tranthorasic echocardiogram LAY 6
minute walk A33% 2 AN cross over AINNgX beraprost sodium luiilu placebo group &
placebo W11 60 LLg/day (1 capsule oral t.i.d pc)
dl o rdl v S ¥ = QI |
n&dmanvin 3 ﬁuvhlnﬂﬂuvLNNﬂqﬂqTﬂq\iLﬁﬂ\‘m'ﬂ\‘]ﬂq ATNITWNAUNA placebo Wl
120 Ng/day (2 capsule oral t.i.d pc)
dlp19f 4 AuldlATun1Iva 399 tranthorasic echocardiogram WAz 6 minute

v
walk AFagAYINE

n@juﬁ‘lﬁf placebo nau (N = 12 AY)
Tungu placebo GExleniuauld 60 g/day (1 capsule oral t.i.d pc)

7 1 dlanof Hauld 1 A lungu placebo  Hansdnaimes Ae HuAsey (dizziness Al
TanunsninauIAe9 placebo L 120 [lg/day (2 capsule oral tid pc) ludilanin 2 16

wanuuan 11 aw lleansiaUng Aainawiaanily 120 g/day (2 capsule oral tid pc)
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[ % f.’/ ¥ KX ¥ a Y o a o dl ¥
M@Q@Wﬂuuﬂui‘ﬂ 1 AU TINAINITUINLALNARIEN ‘ll’ﬂiﬂL‘ﬂ’]i")MIﬂNﬂ’]i')@El UAIAMNNUNATN

a o | M ¥ K A U
Aesananuassn i1y aswaaauld 11 Au

3 4 1
Wedugadilaninaes AuldlAfunismana  tranthorasic echocardiogram uay 6

minute walk A7 2 AN cross over ANNgH placebo kifly beraprost sodium

beraprost sodium 12114 60 LLg/day (1 capsule oral t.i.d pc)

39

o ol Y | s N
ndlevin 3 ﬂuiﬂjvlﬂmiuumm@mammmmm ANUNTONNUUNA  beraprost

sodium 1 120 La/day (2 capsule oral t.i.d pc)

9N 4 Auld1A3un1990 m39a  tranthorasic echocardiogram Waz 6 minute

walk AFagATINg

51# 10 WU R kAANENRaNNTILALTaY A

SuusnaaenisAnEAwld COPD 25 au l#51n13m99a TTE way 6 — minute walk

Beraprost sodium 13 Al

Placebo 12 At

U 15 299N19ANEI M99A TTE LAY 6 — minute a2 Cross over

Placebo 11 AL

(loss F/U 2 AW)

Beraprost sodium 11 A

(loss F/U 1 A1)

JUN 29 WAINTANEI MIIA TTE LAy 6 — minute walk

v
FALMLLABLNINEINIT9ALS ATIgATing
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Result 484 pulmonary artery pressure

o o

nsAneHifiudeyaainnismsa  tranthorasic echocardiogram deildaantinluizas
2849 echoic resolution 810 wazaLldile COPD Tagianizlumiuvueres main pulmonary
trunk %38 pulmonary value Mn@111309m end diastolic presser gradient PR l#uA 3 AL 111

v
1w Nsmaziitayaasaniusiasld systolic pulmonary artery pressure

NANANTIN 7 uansdayaiingnziinnsanfves  systolic pulmonary pressure  WASHEN

beraprost sodium WgLLN baseline kay #a9 e placebo

Within-Subjects Factors

Measure: MEASURE 1

Dependent
SPAP Variable
T
1 SPAP1
2 SPAP2
3 SPAP3

Descriptive Statistics

Mean Std. Deviation N
igi?gf PA pressure 45.3764 6.27143 22
postperapost | [402209 | agasn *
szziopl)ilz E:B sressure 45.3441 6.73349 22




Pairwise Comparisons

Measure: MEASURE_1

39

Mean 95% Confidence Interval for
Difference Differencé

(1) SPAP (J) SPAP (1-J) Std. Error Sig.a Lower Bound |Upper Bound
1 2 5.155* 1.279 .002 1.829 8.482
3 3.227E-02 .558 1.000 -1.418 1.483

2 1 -5.155* 1.279 .002 -8.482 -1.829
3 “Snl2 3% 1.355 .003 -8.648 -1.598

3 1 -3.227E-02 .558 1.000 -1.483 1.418
2 5. 128 1.355 .003 1.598 8.648

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Bonferroni.

Result in mean SPAP (N = 22)

mmHg
45.37 P = 0.002 P =0.003 |45.344
45 =
— //
40
L 4022
35
P=100
30 T T 1

Baseline Beraprost Placebo

Significant reduction in SPAP 5.1mmHg ( 11% )

gﬂﬁ 11 naanuaadniailasuutlasres SPAP. luauld COPD. 1asl® beraprost sodium

WaE placebo

agUnaludiuuas SPAP
1. beraprost sodium 21419080 SPAP luauld copb X secondary PHT I#ann

45.37 mm Hg to 40.2 mlig 38 5.12 mm Hg (P = 0.002; 95% CI from 1.8 to 8.4
mm Hg)
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2. SPAP 284 beraprost sodium lauansnaiuees placebo @afunismaagauaIny
Qﬂrﬁl’@wmmﬁm SPAP Tnelldimsaq tranthorasic echocardiogram

NANANS199 8 uansdayadins1zin9anifneed 6-minute walk 1a3lAEN beraprost

sodium WaUAUT baseline waz 11adlé placebo

Within-Subjects Factors

Measure: MEASURE 1

Dependent
MIN Variable
1 SIX1
2 SIX2
3 SIX3

Descriptive Statistics

Mean Std. Deviation N
six minute walk contrq 325.66 97.036 22
six minute walk post
berapost 329.10 100.455 22
six minute walk post
olacebo 328.30 100.100 22

Pairwise Comparisons

Measure: MEASURE 1

Mean 95% Confidence Interval for
Difference Difference’

() MIN = (J) MIN (1-J) Std. Error Sig.a Lower Bound | Upper Bound
1 2 -3.441 3.433 .983 -12.371 5.489
3 -2.641 3.158 1.000 -10.856 5.574

2 1 3.441 3.433 .983 -5.489 12.371
3 .800 2.184 1.000 -4.881 6.481

3 1 2.641 3.158 1.000 -5.574 10.856
2 -.800 2.184 1.000 -6.481 4.881

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.
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Result in mean distance in 6 minutes ( N = 22 )

meters
500 -
325.66 329.1 328.3
300 1 l 1
100 £ T 1
Baseline Beraprost Placebo
No difference in 6 min walk P = 0.486
gﬂﬁ 12 nauanenslasuutlasres 6-minute walk luauld COPD 1d9ld beraprost

sodium WAL placebo

agUnaludiuuad 6 minute walk
laiflmnsuansnaiiuaes mean distance in 6 minute “aaannAuldlé beraprost sodium

179 placebo unan 2 aise WeFaudisuiy baseline



NANAITIN 9 uansdayadinanzinisanifzes mean arterial pressure &3 1Ae1 beraprost

sodium WeUAUT baseline waz 11adlé placebo

Within-Subjects Factors

Measure: MEASURE_1

Dependent
MAP Variable
1 MAP1
2 MAP2
3 MAP3

Descriptive Statistics

Mean Std. Deviation N
MAP - control 98.1764 6.25805 22
MAP - berapost 99.3141 6.23018 22
MAP - placebo 98.4073 6.35090 22

Pairwise Comparisons

Measure: MEASURE_1

Mean 95% Confidence Interval for
Difference Difference”

() MAP  (J) MAP (1-J) Std. Error Sig.a Lower Bound | Upper Bound
1 2 -1.138 .830 .555 -3.297 1.021
3 -.231 77 1.000 -2.253 1.791

2 1 1.138 .830 .555 -1.021 3.297
3 .907 .691 .612 -.892 2.706

3 1 231 77 1.000 -1.791 2.253
2 -.907 .691 612 -2.706 .892

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.
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Result in MAP (N =22)

mmHg
110
l 98.1 99.3 l 98.4
100 o s 3 v -
90
Baseline Beraprost Placebo
No difference in MAP P =0.304
gﬂ‘ﬁ 13 neudmanisilasunilasaes mean arterial pressure luanld COPD uasls

beraprost sodium WA placebo

agUnalugauu9 mean arterial pressure
Tadfimuuansneiuaes mean arterial pressure wadannAnldl® beraprost sodium

179 placebo unan 2 anfised WaFaudsuiy baseline



NANAI9IN 10 wanadayadinsnziinisatinves heart rate #A9lAeN beraprost

sodium WaUAUT baseline waz 11adlé placebo

Within-Subjects Factors

Measure: MEASURE_1

Dependent
HR Variable
1 HR1
2 HR2
3 HR3

Descriptive Statistics

Mean Std. Deviation N
HR control 76.91 10.415 22
HR post berapost 79.68 13.841 22
HR post placebo 78.73 12.555 22

Pairwise Comparisons

Measure: MEASURE_1

Mean 95% Confidence Interval for
Difference Difference®

(DHR (J) HR (1-J) Std. Error Sig_;.a Lower Bound | Upper Bound
1 2 -2.773 2.045 .569 -8.092 2.547
3 -1.818 1.167 403 -4.854 1.218

2 1 2.773 2.045 .569 -2.547 8.092
3 .955 1.767 1.000 -3.643 5.552

3 1 1.818 1.167 403 -1.218 4.854
2 -.955 1.767 1.000 -5.552 3.643

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.



Resultin HR (N =22)

Beats/min

100

90
76.91 79.68 78.73
80 3 +
—
70
60 T x
Baseline Beraprost Placebo
No difference in HR P =0.264
g1l7l 14 namuansnaifsuuasued heart rate Tuauld COPD wasls

sodium WAL placebo

agunaludiuaas HR

45

beraprost

= 1 o o v . .
laiflmnuuananeiiaes mean heart rate wasanARldls beraprost sodium viFe

placebo {uaan 2 anfims eailFaumeuiy baseline
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A9 11 waseniasuuLlas parameters Maaannléien beraprost sodium iU placebo

A4 A e ,
LHAMEUNU baseline

Variable Change from basline

Beraprost sodium Placebo
(p value) (p value)
1. Primary efficacy parameter 5.15 (p = 0.002) - 0.03 ( p = 0.558)
SPAP (mmHg)
2. Secondary efficacy parameter
- 6-min walk (meters) -3.44 (p = 0.98) -2.64 (p = 1.00)
- MAP (mmHg) -1.13 ( p = 0.55) -0.23 ( p = 1.00)
- HR (beats/min) -2.77 ( p = 0.569) -1.81 ( p = 0.403)

5190 12 wamaniilagunilas parameters nagannlsien beraprost sodium e UiL

placebo

Variable Change from placebo P value

after beraprost sodium )

1. Primary efficacy parameter SPAP (mmHQ) -5.12 0.003

2. Secondary efficacy parameter
6-min walk (meters) 0.8 1.00

MAP (mmHg) 0.9 0.612

HR (beats/min) 0.95 1.00




uni 5

ansana 45Unan1938 wazdalaualue

= 2 o = o = 2 a )
ﬂ"]?ﬂﬂﬂf]ul,tl_]ur]']ﬁ'ﬂﬂﬁqLL?ﬂVWnﬂ']ﬁ'ﬂﬂﬁ"]ﬂﬁ‘zﬂ'ﬂﬁﬂf]wsﬂﬂ\jﬂq beraprost sodium ELuﬂu
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14 COPD 7% secondary PHT @snauntiniiéisluifidayadn beraprost sodium &1:1308AANN

v
sulutlenaasaulingudananalalu long term effect anuanIaAnmUuanedn beraprost

sodium 1A 120 Ug/day lugagaan 2 danif aaunsnan SPAP aasauld COPD 14 ann 45.3

b2
o

+6.27 mm Hg AAAALAS 40.22 4 3.7 mm Hg HAas9 5.12 mm Hg vi3aaAalu 11% a1nqass

Fiu Fetlsr@nsnnaassn lndAasiunIanEanauntnInninisanen e 1° PHT®?* nanada

beraprost sodium @ 1150an PAP aadauld 1° PHT 16 a1n 66 + 7 mm Hg anadiuas 58 + 9

mm Hg ANANLANGENS 8 mm Hg'' ! visedsyanns 12 %

dqunareIn1sAnsE ludaneegen beraprost sodium 71414190 improve exercise
. A 1 o dgjo/ A 3 =2 dp ' 1
capacity ‘1/1'3‘@111 I@ﬂﬁl’ﬂ]')ﬂ AR 6 — minute walk N@ﬂﬂiﬂm&’mim@ﬁlﬂﬁ‘mmmdWJWNLLﬁlﬂﬁ]N“ﬂ@Q

mean distance in 6 — minute W& tieLAELTL placebo 138 baseline TILANFANIAINNNTANE

(6,11)

L7 ! ¥ !
eunthiminly 1° PHTwisranae awlindalunisAnsandaulva)ifdy COPD A% mild

PHT il mean SPAP = 45 mm Hg uaznnAud FC Il #aeanléen beraprost sodium 2
217REl ANNAL SPAP anadA 5.12 mm Hg ANAINNLANGNST8Y SPAP Aaudnatias uazawld
euldenil FC NAaudninaguay Asliainnsauansnnuuwansinazes mean 6 - minute walk 16

TauANAN9aINNITANEINaERT RNl 17 PHT. %7a chronic thromboembolic pulmonary

(10)

hypertension’ - lan1sANWAASAINIT “aaanlfien beraprost sodium 211m 60-360

o

Ug/day uman 3 Heu @11nsn improve exercise capacity W IefaTinnN Peak

a

D

workload, peak oxygen consumption, CO, production during exercise WANAANNN R

beraprost 474190 improve exercise capacity i

annsanssitayaaziindd auldndnanlunisAnmiddeulug) FC 11121 1w 30 A

ARl 70% wazll FC Il e 9 1w 30 Al Anlu 30% uavd mean PAP @diatfl 42 mm Hg
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anwurauldd FC genduazil PAP gendn nsAnmndaeudiennn Aadumenadidny
afuNEINNN lNANTTANENALANFNaiY aenglenaun1sAne ANty 1° PHT way chronic
thromboembolic pulmonary hypertension Rll&ld PAP ilusqa@dmdinuasliien beraprost
sodium @wn3nan PAP luauldngusinanslsviselsl asliaunsnagdlédn nnsi beraprost
. . . . [ = o/ 1 dl Y dl %
sodium improve exercise capacity HUNaN1AINL1an PAP anaazdiladeasinaaulinineday
% A a a 1 = = =] dl o a d’l A
Aoguanileanilszdnsninlunisan PAP agnaifen dn1sAnsnaduayuaunsgiuil ae
N13ANETBY beraprost sodium lu PAH @qifunsAneuuy prospective randomized,
double blind, placebo control trial " e lumuld PAH sianun 130 Au Usznaudag PHT 63
AW AN 130 AW ARl 48%, wentiuiily secondary PHT anna@nimeaw (congenital cardiac
shunt, portal hypertension, collagen vascular disease, HIV) 67 A4 270 130 AU Al 52%
AARINNNTFNE 3 1AL NAAR beraprost sodium @18130N 6 — minute walk lAszaznIaNnn
n91 placebo 25.1 meters (95% Cl; from 1.8 to 48.3 meters) (p = 0.036) @Wﬂmﬁmi’]zﬁ%y@
aziiudn nquAulindanisAneUll FC Aaudiniga Ae FC 1l 64 AW AN 130 AL (49%) FC Il

66 AW AN 130 AL (51%) WAzl Mean PAP @gfl 61 + 15 mm Hg TNAZIuIIAINIULIILEY

a
1

=

TsAnazAn PAP g9nd1nsAnENiAaudNann NaNaanunasauaniiy exercise capacity 16

' ' =3 v K] =2 I { o 2 . | 1=
usingislafmudnANEND9A1 mean PAP faulazuadliien beraprost sodium azwudn i
AYTNUANANNTTUW $9ND9AY hemodynamic B4 °| 13 RA pressure, SPAP, MPAP, Cl, pulmonary
vascular resistance %’ﬂﬁ;ﬂ@‘ﬂ’mﬂ'ﬁﬁmﬂﬂﬁmmﬂﬁﬁud’m’mﬁ beraprost sodium WN exercise

. 2 My a [l = o = o dl ¥ dl 2 v dl

capacity lanaazlildasuigainnisan PAP agnunen fepsiiiladepudnuiinaadasson o9
Tuilaqiiudliideyaninnenazesunanalnniseanynavisunnaes beraprost sodium 1 PHT
16 ag1elsfiniunish beraprost sodium @NNNIOLNN exercise capacity lansamenuldd FC

Az PAP AUENEIRIAZANN I DIARI A NIANE 1 6

= o % A | y = % \ | =

NANTIANEN IUAURATNILALNAS mean arterial pressure #1780 HR Ui TR TR

P oA = o = = o = ' o X(31) =
wansinsiuianFeunauniy beraprost 158 placebo TaULIAUNANNIANENaUNEIL"" &g
aguléidn beraprost sodium # selective pulmonary vasodilatation a34l{Heasia systemic
hemodynamic ¥salNaTiaENIN 81N19TNUALNANLAD 8IN9FBUILINLANNED flushing 3
PauAsHy dizzying Ay 8% (2/25) Wenluumauiudayanauntiiininnisdnmnluy PAH
Foiuauldaanzdunn wudndl Dizzying 7.7%, § flushing 13.8 % dauansdnaiAesdu < 7

wulee (headache, Jaw pain, diarrhea, leg pain, nausea) liwulunisdnenil agelsfinu
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Auldr1amzdunn wazlinudni serious side effect 1imaul COPD A secondary PHT
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nsAnEnilidunns@neausnly COPD 73l secondary PHT @afidasaninlunisdAnsae
Aulddauluniflu mild PHT wagll FC Il TeAaudnem wanis@nsfeanuiAa €1 beraprost
sodium @"x1snan systolic PAP I luauldngussnans wsliaunsniin exercise capacity
£ g ye Ho , % = ez Ve = a e R e
29 lEFTTnAn 6 — minute walk b nngAnETRANTuNesn1TANE BusiuyNTL T9Fesn1INNg
Anelueumansalldn beraprost sodium @181307AzWa  exercise capacity, CO, peak

. A 1 prp PR
oxygen consumption #78 Peak workload luauld COPD 718 moderate to severe PHT 911 FC
[ % dl A

oo = =i o . . ~ o
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o q

| I
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4 COPD Wl PHT wazdl RV dysfunction lilsilasuuilaslilgdniag Cor pulmonale lévizaly

dJ v [ = dl ] 1% a o 1 =X d’j
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1. beraprost sodium a"d170am PAP wa3mauld COPD ‘171|§j secondary PHT uaTi RV
dysfunction- 151 mm Hg videamdh 11% Taeilsifnasie mean ABP uay HR
wa3muld

2 ldiANUANFI9URY 6= minute walk

3. e n1dnaAeNresen beraprost Wauldlnglduanm1sangiansdunn wazlinu

serious side effect luauld COPD A PHT waz RV dysfunction
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LULZAUDNINENAY side effects AR9EIN

Bleeding disorder

Major (gastrointestinal bleeding, hemorrhagic stroke)
Minor (epitaxis, ecchymosis)
Drug allergy

Skin rash

Neuro

Headache

Dissiness

Gastrointestinal

Abdominal pain
Nausia or vomiting
Diarrhea

Loss of Appetite
Miscellaneous

Flushing

Yes

]

N O R R I

No

]

(N I B A
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