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Abstract

Prostacyclin (PGI:) is a bioactive substance produced by vascular endothelial cells, which exerts
powerful vasodilative and anti-platelet actions. Patients with pulmonary hypertension have an imbalance
between vasodilative PGIL: and vasoconstrictive thromboxane B: (TXB:). Treatment with vasodilative
agents is essential for such patients. Continuous intravenous infusion of PGI: is an effective treatment of
primary pulmonary hypertension in terms of exercise capacity and survival rate.

We tested a new stable PGI. analogue, beraprost sodium (Procylin®, Dornar®) suitable for oral admin-
istration, in patients with primary and secondary pulmonary hypertension.

A short-term study of cardiac catheterization in four patients with primary pulmonary hypertension
showed a 15+ 12% reduction in mean pulmonary artery pressure in three of the four patients, and a 24 +
22% decrease in pulmonary vascular resistance in all four patients. Cardiac index increased by 27+ 14%
in three of the four patients. Among three patients with secondary pulmonary hypertension, there was a
7% reduction in pulmonary artery pressure in one patient, and a 24 +14% decrease in pulmonary vascu-
lar resistance in all three patients.

In a long-term study (23 & 11 months), NYHA functional class improved from 3.0+0.7 t0 2.4+0.5 in
two of the five patients with primary pulmonary hypertension. Although the radiographic cardiothoracic
ratio was not significantly improved, cardiac index increased by 78 =60% in four of the five patients.
Only two patients, one with primary and one with secondary pulmonary hypertension, died during the
long-term follow-up period. Plasma TXB.:/6-keto prostaglandin F, ratio decreased from 8.1+8.7 to 1.5
+04.

The optimal dose remains uncertain, but the initial dosage of 40-60 ug/day given in three to four doses
for adult patients is considered to be acceptable. Side effects such as flushing face, headache, vomiting,
and nausea were mild and resolved when the dose was reduced.

Oral PGL, beraprost, appears to be an effective and possibly adequate substitute for intravenous vasodi-
lators in pulmonary hypertension for both short- and long-term management.
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bERMMESLEIEELA A2 &L, ELVH
MEELO LRI TH2HETHENREREDS 2,
FRIIBOTARRTH A", CaEiEOKEREYIL
Lo LT HMEBERREDOHRILTLLMRTES D
DTIXR L, $HRIIH30% FikLBRON, FHEFH
B A4ETH B2, 7ORXFH 4 7 1) » (prosta-
cyclin : PGL) {3587 7 M & stAR A & /MR e 5 i)
EH%E 205, BMOTARKELCWEATH L. GREL
L T DAL PGL (s MLE R Bl L 2 S B LA EI
BT, MERVEHICUET S LHESINTEL
Wk T it 1980 %D S BEH PGL OHE 2 A AT
FEARY T & B EREHERENRG SN, ZORR
HARE SN TVE, MELLZ WY, bhbh
&, bHETHZ S W70 PGL ##|Td % beraprost
sodium % i MEBEICHER L, 1993 EI2HMHTD
H]ED #1To 7275, SHEIZZ0HOZBE EOEUR
BEBIURPEHRIIOVWTHET 5.

xt &

WRIIEREMELE 76, EREERBICE)Z
REMEME 35D 10 51T % (Table 1). FilfiidE
ZEUMBMETIZ 744 %, K561, F260T, M
BB 7.7-37.0 (B 2112 Bf) THo7z. K
HEREmE X 161, B260T, MLEEHE 12.1-
14.1 (F513.0+1.0 EAL), 1%IE, 2Bz L b
Down FEMEERELELARRRIBREMEZTLEL
NIVTORFEREAE L, 46 mBIIBIRERTFICHED
iEMETdH -7z, MsMEDBRIIME, BEMA,
mEsy A, LER, WH XKEE, LTa—KX, kil
Wy vFTI 74—, WEBIT—TWVORRIZE o7
WL HITARSE CHERIEERRIC L @ ME
IBENTHS.

pulmonary hypertension (primary, secondary), drug administration
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1. AR

4 BFIORFEMMESME GEFI 1,2,3,7) Bl& 3610
RUEMBILE (8, 9, 10) BITLMEA 7 — 7 WVARZERFIZ
beraprost sodium (7' T4 4 1) »®, N+ —®) 2O
S L.OGEEZRE L. BEE 1R 20 ug GEF 2,7,8)
F 7213 40 ug GEBI 1, 3), FLEWIEBI GEB 9, 10) (21
0.5 uglkg ND¥x5-& L7z, FEILOGEA 7 — 7 VIREF
|2 Swan-Ganz 1 7— 7 V& & L, beraprost & 1 H#
O#%5L, BifEDS 155 LIC&RAT 90 4 % TEM
BhRE (pulmonary artery pressure : PAP), AiiBIRIEZAE
(pulmonary capillary wedge pressure : PCWP), AR
JE (central venous pressure : CVP) ¥ 7213 BFEE (right
atrial pressure : RAP), KEJIR/E (aortic pressure : AoP),
MR (cardiac index : CI) # #IE L, FRMLEL (pul-
monary artery pressure/systemic artery pressure ratio : Pp/
Ps), Fii/NEDAR &L (pulmonary vascular resistance :
PVR), & FM&EEPL (systemic vascular resistance :
SVR), MR E#KHLLt (pulmonary vascular resistance/
systemic vascular resistance ratio : Rp/Rs), —XR&HIT
A ARIM 5 b (pulmonary blood flow/systemic blood flow
ratio: Qp/Qs) MR L7z, HEROMFUTIZ 15 H5ER
WL 30 S EOHMBOEVIE) BB L. OF
WIEE % ¢TI G SN TWER 4-6 T3, HREH
17 72 BERIRT & 0 bk L 72,

2. REARR

FF R mER 5 B (FEB 1, 2, 4, 5, 6), R
BMER 3 Bi2x L beraprost % B A T 40-60 pg/day
(5 3-4), ZREBIOILLRENTIZ 1 ug/kg/day = RHA
BO¥KS5 L, NYHADHE, L2 EOLMRE, W
MXBEEO.LIERL, BHIR MER SRS & B 8%
L7:. BISHREREMESIT23.0L11.0 v A, 2Kk
BT 123157 ATHo 7z,

3. mh7axXg/14 ROE{E
FAY ML M4 # 6-keto prostaglandin Fi« (PGFia), TXB:
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Table 1 Patient profiles
Case Age (yr) Sex Diagnosis PVR NYHA Treatment
1 44 Female PPH 7.7 I PGI:, digoxin, furosemide, warfarin
2 31 Female PPH 11.8 111 PGI, furosemide, spironolactone, warfarin
3 7 Male PPH 26.0 11 Ozagrel
4 13 Female PPH 37.0 1I PGl, diltiazem
5 19 Female PPH 354 v PGI:, diltiazem, ozagrel, warfarin, aspirin
6 10 Female PPH 16.2 111 PGz, diltiazem, furosemide, spironolactone, warfarin
7 58 Male PPH 10.3 I
8 46 Male PDA, PH 14.1 111 PGl2, furosemide, ISDN
9 1 Female ECD, PH 12.1 PGI:, digoxin, enarapril, furosemide
10 2 Male ECD, PH 123 PGl digoxin, furosemide
PVR =pulmonary vascular resistance; NYHA =New York Heart Association functional class; PPH =primary pulmonary hypertension; PDA

=patent ductus arteriosus; ECD =endocardial cushion defect;

¥7TVFALT vEADPEGETHIEL, TXBJ6-
keto PGF« JLDfEFIRIE (n=8: fEHI 1,2,4,5,6,8,9,
10) &, EHA% n=5: fEPF2,4,5,6,9) F3 12.7+£7.0 %
A 624 7 R) DE% LBHRET L7z, F-R—EFTO
Zb%x SHITHRETL 7.

ETFREIL unpaired 7 © UNIZ paired r-test %
WTITWY, p<005 % b o THEZDHE L L1,

& S

1. SMBR

Beraprost B [0#% 5- 1% DL BE O M BRI L % Fig. 1
IR, FEBI 1 Tk 1530 3% E—2 & L, 90 3 Tl3
\ZRIEICIRIR S 5 —181 D PAP, PCWP, CVP, AoP @
BT & CLOBMA A bz, FEEME 4 61Tk, PAP
E3BIT15+:12% KT, AoP i34 BITI9+7% KT, F
¥JPCWP i3 1 BT 27% KT, FHRAIZ26IT 12+
30% f&T, Pp/Ps i 2 BIT 24+16% {ET, PVR I3 4
BT 24+20% & F, SVR (X3 BT 28+12% &, Rp/
Rs (32 BT 24+£10% KT, CIiZ3BIT27£14% 3
L7z (Table 2).

ZRMBI 3 BITIE PAP (21 BIT 7% KT, AoP, F
¥J PCWP, SVR 13ETHi% <, Pp/Ps (£ 21T 1513
% &, PAR 1L 3BIT24+14% 1K, Rp/Rs iZ 3 Bl
T 40+£24% &, Qp/Qs it 3T 37+36% L 7=
(Table 3).

2. RHEIBHER
FEBI 5 12B1F 5 beraprost 60 ug/day #X ¥ 5 DFE
B% Fig. 2 \ZRY. fEG 5 13MMOERIC L G 6 &£
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PGI:=oral prostacyclin;

ISDN =isosorbide dinitrate.
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B f Beraprost 40ng

05 1015 30 60 90 min
Fig. 1 Short-term study of oral PGIz administration in a 44-year-old
woman. Case |

Data was collected after an single administration of beraprost
(40 pg).

AoP=aortic pressure; PAP=pulmonary artery pressure;
CVP=central venous pressure; PCWP=pulmonary capil-
lary wedge pressure; O:S =arterial oxygen saturation; CI=
cardiac index.

BIMBMEZ ) —¥% &7 L2 NYHA SHE IV ED
HEBIT, fRGERD S WA X & L0 - M08
FeoeE, WRFEORR, REWEM, NYHA 53
THOEEEOYELZ EOE L VHRESBE IS, L
II—-HEDLIEIZBVTD CIE 1.2 (Umin/m?)
O 1381.8,2:824,3:828,4:83.1 4L IZHEML
7z, L L 2 DFEBNIHS-BALE 24 » A #ICHHER D2
ARORKEEMTIRE L7, &5 LIEREMESF S Gt 4
BIASERFL, NYHAZEIZ 5GP 261 CHEL, 346
BARETH o 72h, FHT3.0+0.7 205 24+05 ~N&
BT LA LHEEBEIEFEYTS6:4 005 5726% LR
ETholz. LII—FTO Cl DELIZ+78+60%
MLz, BRMBEZEIFIRE L S Bl 4 BICIIER
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Table 2  Short-term study using single oral administration of PGI2 (A) and summary of hemodynamic effects (B) in patients
with primary pulmonary hypertension

A
PAP AoP mPCWP mRAP PVR SVR 028
(mmHg)  (mmHg) (mmHg) (mmHg) O Um)  (Umy  RPRs o PpPs g,
Case 1
Base line 86/46/61 116/86/96 11 4 4.7 1.7 14.8 0.52 0.54
15 min 81/39/57  108/70/87 8 3 56 6.4 113 0.56 0.58
(—7%) (—9%) (—27%) (—25%) (+19%) (—17%) (—24%) (+8%) (+7%)
30 min 91/39/60 - 104/68/80 9 2 6.2 6.0 94 0.64 0.66
(—2%) (—17%) (—18%) (—50%) (+32%) (—22%) (—37%) (+23%) (+22%)
60 min 81/38/55 104/68/81 8 2 6.1 5.6 9.6 0.58 0.6
(—10%) (—16%) (—27%) (—50%) (+30%) (—27%) (—35%) (+12%) (+11%)
Case 2
Base line 84/40/54 102/62/79 9 5 2.7 11.8 25.9 0.46 0.6 88
15 min 88/39/56 106/64/80 10 7 3.0 109 22.2 0.49 0.63 92
(+4%) (+1%) (+11%) (+20%) (+11%) (—8%) (—14%) (+6%) (+5%) (+5%)
30 min 88/40/56 102/60/76 9 7 2.7 12.3 242 0.51 0.67 93
(+4%) (—4%) (£0%) (+20%) (£0%) (+4%) (—7%) (+11%) (+12%) (+5%)
Case 3
Base line 139/75/105 103/67/84 12 11 4.5 27.5 21.6 1.27 1.27 79
15 min 137/80/103 113/75/91 12 9 4.5 26.9 24.3 1.11 1.11 79
(—2%) (+8%) (£0%) (—18%) (£0%) (—22%) (+13%) (—13%) (—13%) (£0%)
30 min 143/65/95 101/66/82 13 9 4.3 243 22.6 1.08 1.12 84
(—9%) (—2%) (+8%) (—18%) (—6%) (—12%) (+5%) (—15%) (—12%) (+6%)
Case 7
Base line 66/25/41 137/99/115 6 4 1.9 10.3 32.8 0.32 0.34 95
15 min 50/21/32 133/98/108 7 6 2.6 54 22.1 0.24 0.25 93
(—22%) (—6%) (+17%) (+50%) (+37%) (—48%) (—33%) (—22%) (—26%) (—2%)
30 min 49/18/29 123/94/101 8 4 2.4 49 23.2 0.21 0.22 94

(—29%) (—12%)  (+33%) (£0%) (+24%) (—52%) (—29%) (—32%) (—35%) (—1%)

Cases 1 and 3 received 40 ug and cases 2 and 7 received 20 ug.

B
Case PAP AoP mPCWP mRAP CI PVR SVR Rp/Rs Pp/Ps

1 —7% —17% —27% —50% +32% —22% —37% +12% +17%

2 +4% —4% +0% +20% +11% —8% —14% +7% +5%

3 —9% —2% +0% —18% +0% —12% +5% —15% —13%

7 —29% —12% +17% +0% +37% —52% —33% —32% —35%
M=xSD —10+14% —9+7% —3+18% —12+30% +20+18% —24+20% —20+x19% —7+21% —13%£17%
Efficacy 3/4 4/4 1/4 2/4 3/4 4/4 3/4 2/4 2/4
(cases)

M=SD —15£12% —9%x7% —27% —34+23% +27+14% —24+20% —28+12% —24+10% —24+16%

PAP=pulmonary artery pressure (systole/diastole/mean); AoP=aortic pressure (systole/diastole/mean); RAP=right atrial pressure; PVR=
pulmonary vascular resistance; SVR =systemic vascular resistance; Rp/Rs=pulmonary to systemic resistance ratio; Pp/Ps=pulmonary to
systemic pressure ratio; M *SD=mean *standard deviation. Other abbreviations as in Table 1, Fig. 1.

2R ZRHEGI3 Bld, RAD 1BIZ 11 »A%% 3. m7AxX4s /14 KOZE{E
AETRE L7225, WNNED 2 i .LASEIRDYE Beraprost R £ DM 4EH 6-keto PGFio, TXB:, 6-
EREBEMAA SN TV 5 (Table 4). keto PGFi/TXB: D Z{LIL, 6-keto PGF X 20.3%
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Table3 Short-term study using single oral administration of PGI2 (A) and summary of hemodynamic effects (B) in patients
with secondary pulmonary hypertension

A
PAP AoP mPCWP mRAP PVR SVR 0:8
(mmHg)  (mmHg) (mmHg (mmHy (Um)  (Um)  PRS QQs Plks o)
Case 8
Base line 105/54/74 111/56/76 9 6 14.1 224 0.63 1.48 0.93 95
15 min 110/57/78 113/60/81 13 6 8.7 26.4 0.33 2.65 0.87 93
(+5%) (+7%) (+44%) (£0%) (—38%) (+18%) (—48%) (79%) (—6%) (—2%)
30 min 107/60/75 108/60/77 12 5 12.0 279 0.43 2.06 0.88 95
(+1%) (+1%) (+33%) (—17%) (—15%) (+25%) (—32%) (+39%) (—5%) (+0%)
Case 9
Base line 71/44/58 87/56/72 16 13 12.1 11.9 1.02 0.70 0.71 93
15 min 69/40/54 97/64/80 20 17 9.2 219 0.42 1.28 0.54 93
(—7%) (+11%) (+25%) (+31%) (—24%) (+85%) (—59%) (+83%) (—24%) (£0%)
30 min 69/39/54 93/60/76 19 17 10.2 14.0 0.73 0.81 0.59 94
(—7%) (+6%) (+19%) (+31%) (—16%) (+17%) (—28%) (+16%) (—17%) (+1%)
Case 10
Base line 76/31/49 83/49/65 10 8 123 20.5 0.60 1.2 0.72 89
15 min 82/33/55 89/48/66 14 11 11.0 21.3 0.52 14 0.75 92
(+12%) (+2%) (+40%) (+38%) (—11%) (+35%) (—13%) (+17%) (+4%) (+3%)
B
Case PAP AoP mPCWP mRAP PVR SVR Rp/Rs Qp/Qs Pp/Ps
8 +1% +1% +33% —17% —38% +18% —48% +79% —6%
—-7% +6% +19% +31% —24% +17% —59% +16% —24%
10 +12% +2% +40% +38% —11% +35% —13% +17% +4%

M=SD +2£10% +3%3% +31£11% +17£30% —25+14% +23+10% —40+24% +37+£36% +7+15%

Efficacy 1/3 0/3 0/3 173 3/3 0/3 3/3 3/3 2/3
(cases)
M=*SD —7% —17% —24+14% —40+24% +37+36% —15+13%

Patients had secondary pulmonary hypertension due to pre- (case 8 with patent ductus arteriosus, dosage 20 ug) and post-operative congenital heart
disease with residual shunting (cases 9, 10 with complete type endocardial cushion defect, dosage 2.5 ug).
Qp/Qs=pulmonary to systemic flow ratio. Abbreviations as in Tables 1, 2, Fig. 1.

124 5 250157 pg/ml Nk, R LREEPDH L NdS, BEICLVEEL, BEHES (60 ug/day/53)
BARETH D, TXB: 1 138.8£117.6 225 33.2+10.0  TIIEF 6 THEALS, THE, =Wk, BRIHVALNR,
pg/ml NEFE (p<0.05) (ZIETF L7z, TXBo/6-keto 40 ug/day/5 4 x5 IR BLEEKIZHE L.

PGF }Lid 8.1£8.7 205 1.5£04 N A E (p<0.05) IZ

EFLE#BER L7, F—fl s BIo KBTI 6 z =

keto PGFia (3 18.0+10.0 2° 5 16.6+5.8 N (ZIZFRET fimEDFERED— >IN EMBBESESICED
Y, TXB: 12153411327 2°5 3322100 ~E{ET  TXB: & PGL DAHEIC X A Bfi/EIAR, H/NBIIR D
%R L, 6-keto PGF/TXB: % 100+109 225  fak, WEMBEEE, MBIREFEHHAROEETS

1.5£04 &, EHICEPTCIRTERZRL . BEEZLNTVAE0; & 24 LT PGL i3 TXA:
DOEMLMEBEELZIFIL, M) oS LHEE
4. Bl 15 B FHEMSETH/MERZUET L L OEBHHEED H

HHIRRTIL 40 pg BEIR G OFES] | TEALS AL 5,
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Table4 Long-term study of patients with primary pulmonary hypertension and with secondary pulmonary hypertension
treated with oral PGI2

NYHA CTR
Case Treat.m Zm Chfage 028 Prognosis
peno Pre After Pre After °
Primary pulmonary hypertension
1 39m Jitd III 52 53 —38% 95 Alive
2 27m I I 50 48 +17% 86 Alive
4 I1m I I 57 58 +55% 94 Alive
5 24m v I 57 51 +160% 97 Died
6 13m I 11 61 60 +380% 97 Alive
M=£SD 23%*11m 3.0%+0.7 24+0.5 56+4% 57+6% +78+60% 94+5%
Secondary pulmonary hypertension
8 Ilm I I 56 68 ND 96 Died
9 14m — — 61 60 ND 90 Alive
10 12m — — 66 64 ND 89 Alive
M=*SD 12£2m 61+5% 64+£4% 92+4%
CTR =cardiothoracic ratio, m=month(s); ND=not done. Other abbreviations as in Tables 1, 2, Fig. 1.
Dyspnea | (3+)(2+) (+) (GO I G B CO B €O G LT ORIRPHRFTE 5.
NYHA Ivii I II II II % " ST P . -
LVEF(%) | 57 87 80 84 8l 80 EL, T2BEE T TIZ49% »7EH, 36% 2R ICHRL
a1z, SEOEFORRE Z N E TOERERO
ol BREII BV CRM R 5% 15-30 SR b BHET
L/min/m? 2= D/D/D/D/M_H B0, © b TORSI SRR RO %
1 T Befuprost  oreaey 15 3THBEEDD, BHEBROHER ORI
= ) DOHEY & Bbisznke
01 2 34wks 2m 6m ly 2y DOTES < -

Fig.2 Long-term study of oral PGI: administration in a 19-year-old
woman. Case 5

Beraprost (20 ug) three times daily was given for the first
month. The dosage was reduced to 10 ug four times daily be-
cause of headache and facial flushing.

LVEF=Ileft ventricular ejection fraction; wks=weeks; y=
year(s). Other abbreviations as in Tables 1, 4, Fig. 1.

PGL (ZIEKATERPIZHHET 5720, BRRICAHI
BRAKRS RSN TV, LA LIEE, LA ETH
FEN 780 PGL FE(K TS 5 beraprost 13, PGL 12
FIZEET AT 2/ 2050, BOTRERILEY
THbHEENTVED,

Beraprost (2 I3 M B PIRE REER, M/IMREEINHIVE
Hoixd, BB nErR, ROKREFEEME,
MATERHPH], BYIREMINGIER 2 & EERAICERD
LNTEBY, KEEIRAENDORRED A% O T HliE M

PGL. D& RS DR MLE (233 5 %hF1E 1980
ERFIED SFRKTHRE SN TE 729, Rubin 513, B
A (16-58 #%) DR FMME MLE 7 5112 PGL % #HER S
L, FHYMBIREIX 62115 2°5 55+ 16 mmHg ~& 6
BICIET L, #HIfMEEE 17.1+£8.7 205 9.7£5.9
HBUNLAEICKTL, CHAREIZ 4222164 25
6.57£2.04 l/min ~NEFEIIHEMLZEHREL T
519, F7- 8 BB OFEGEAC X ) AR EESEIX
21.6 205 79 BAINET L, 10 Bl 6 Bl TIIAEIAR
FEAS 10 mmHg L BT L TWa/21, Reeves H b 117 5l
H 45% (ZFHIMEEIIA DR & 30% LLEET L7
EHE LT3, 125 » A ORBKS T b SR MER
EZHANE, RABEHEECODHREISAONTVEY.

INE TICHE SN FER O RS M ME X3
5 8HER PGL DERIIED £ AL TH B &, MBIk
FEid 6-45% (21+£14%) DT, MM EESLIL 18-58%
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(40+12%) DIET, LfAHE L 8-77% (45£23%) DIE
mraBooN TS, SEDFEREHET S L, &0
beraprost DFNE & ) #iE PGL DRIV ETRKTH 5
7%, ZOBRITEER S O E TIHRMEERAHB
T25ETPGLA#HELTHEY, RAPHROBERTOIR
ErBonsfarss s, $abbEROKEORST
EEHEBE R ICHA T A RABREIBFEON VDL
Bbhi:. FBEPGLNDRHMRAL{TY, K
5 TRIRSALND Z & b &H )22 beraprost D
Ttk 5 b A AL MEDH B L BbNS.

PGL FHEHEIC & 2 R RN & MLE O S s LE
7)) —EOEBRENFOHRE SN TEYD, EFIST
DB o M%) IFRREE b RIRTH 2 H RIS
BRL, #O%S5 TORHRLEKRE. KED Na-
tional Institute of Health @ Primary Pulmonary Hyperten-
sion Registry (281} 5% 163 Bl DORE2 T b #Af ML E K
P 20% LLEDETA555% 128D LM TV SR,
PGL. ® Xt iE hydralazine, nifedipine, tolazoline?®,
acethylcholine® & (ZIZFERRIZERI TH o 72 &L OIED
HbH. BELTTOL ZHEFEMEMEII L TIE
A DEHRDPHEEZR LI DHRENDH B H521-2252,
fDFEHK] & DB BT b SRR T EETO
& T i PGL (38+23%), nifedipine (26£22%),
isoproterenol (24+13%), captopril (23£19%),
amrinone (23+15%), dihydralazine (14+8%), nitroglyc-
erin(O£ 12%) DIETH o= THHEDH Y, PGL D
LD BNEADEIETE 7. KEIZBIT B trial DF
BTH, LHEEBEDHEMI PGL 25K b BIF 2 R 2R
LTWn5s2,

RS ICEL T, EREMASILEND PGL £t
BIRMIZ S ORIZE D, PGL GEHETIZ 196145
ADFELE L7z CE¥ERFE 2724 7 A) 5%, conventional
therapy * EfE L7 6B (68 » A) TII&BMFETL
TBY, BHEHEIEOON TS, /21, 3, 54
BOEFERIIBOBD 89%, 72%, 61% &, conven-
tional therapy @ 1 ££/% 17% (ZH L EEICKIR & 2O0f
FBHE~O “palliative bridge” 1272 5 L FE L, S HITH
MO 2 FEHREFE 60-70% L FFETII RV L#E
ENTW BB, [ BYLIRE T 5 RS D e B
TOMEICE L T3, #ETFRRBIARMHEIL A58 < i
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%5 O KIS HEEASTEE LTV B EF TIIRIEID WS

Ly EZOHNBED, PGLITERM R BMEZOMMS M
FEzx L COMBIARE, MILERRIETLAZETS
HEDDH Y, REMBMES 3 61TLETFTOHMED
H Lo No¥ (WAN

#5 LOMES L LT, PGLOERIZITEREN 2
{, BLDOBFE, MBIRENOA TR EFMEDKT
EE5H, SEOKRFHTOEHMEIF 9+7% ETL,
SHMERITD 28+12% KT L 7.

EERNCE L CIRImAEILER (20 ) B, BRI 161
@ougx5) DA TH Y, BRAERIZIZ20%\ L 40ug
HRYEEZ SN, FRAMTEALE S % HoE
L0, BROEBEZBNECKTIALNS LT
BHEND DD, SEORFTIIBERTIZEBNTIE
O MET T HERIE 2o 72, FMEDOTEE
PEHTHENIRBLT A ENRESN TS, B
EITHOEIAEDLN TR,

fE & 3184 B R BAZE Tl 60-120 ug/day, Raynaud
FHIZIE 60 pg/day DSEFHE L SN TV 5A, Ml
ECHRIEIRED O NAEFITIIBEIERASHET 2 ET
BETHHELDSHORFREL BN S,

P, MM TIE LAES S ITHREEORERR
|23\ T Heath-Edward 533 IV EDFIRIFEHL RO O
nr=hs, Bi/NEIAREE BRI OB L 725050 05
L, BEHLEHS2LDEEAHMATRLEEZ bR
7z, ERLOAEHERO TR O T HImBE LS S 5
MR 72 A o 7248, PGL I /MRS EHIHI{E
Hbdy, &ICHMEMZE I REEZL> TE
AyR&THHLBDNS.

T & B

#*1 PG T& 5 beraprost * S MERE IZH VT
B L URAMRCRF LR, ETOMRIR
Hohs. Lo Lxbss, REFERZROMEIMILENI
EE, SEENOEEL IS HBOBELEbR.

TPV IIRA KR ERRSFZH L > ¥ — HPRER
Bfi, WEEMTR % TEIS VWA N ERE & EfEE
HEZES L ET.
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TURAYHF 42 Y (PGL) EEICMEANRMBICBVTEE SN S EBEEWET, Bhk
MEILFRIER & M/MREEMGEIER 2R3 2%, MimnESRE CIInERIERDS % PGL &, Il
BENFWETH S PO VRIS VB (TXB) DFAYERAHFEL TV B ETHHELH L. i
M LTI ERANC X 2 EENFERTH Y, BT PGL OEERAIZBEN-E* R
EYLEHMESINT D, HE, PGL DEEFHEL (beraprost sodium) ASFIR X4, FROIRH] &
LCTERRICHD TR L B olz. bbIBEEORLALEEZRLFEAFRE SN2 ER MM
BILE & ERMECERBIES 7-BEO ZRMMBSME 23 LT, beraprost %5 L Z0%E %
HEL-DOTHRET 5.

SRR TIE, EREMESLESICB1T2 EMEIREL 4 BIP 361T 152 12% KT L, Hhm
EEHL 4 BIP ABIT24222% KT, F0MAEEBIZ4BIF3BIT27E14% BEIML 7. — kit
P ILEBITI%, EMEAREIX 3 FIF 1 BT 7% IET L, MIMEHEIIE 3 6% 3 61T 24+14%
EF L.

REREG TIE, REREMEHS BITEH 2311 » FEE L, NYHA BEESEOKENS S Bl 241
THLPIZRD b (¥ 3.0£0.7 705 24+05), W X BEETIRLEE LTULERLICE
BB AO NG o225, 561% 2 BITHS R/ A LNz, (4RI 5 FH 4 6 CFE
¥ 78+60% DHEMHRDH LMz, ERB, FERUEMBMIED 1 51% 24 » Bk EER 8 ) 12
FBIARAEZRIC & 2 BB TR 7. ZREMEMEIZFY 1242 » ABEL, A 161%
11 7 ARIZOAETER o 724%, /NRBORTE O Z K MR8 MEAE B NEFA 72 4558 % /R L 72, 148
H prostanoid NZE{L T, TXB:/6-keto PGFi« I3 f#FIH] 8.1£8.7 &L BETH o 7245, H5FHy
127270 # B1RICIE 15204 NE EEBICHEEBIET Lz, HEILBA T 40-60 pg/day, 4 3-
4 THBT A0 EL L BEbN, BIEHIBERESL»ICHERL .

RICOK TR MM MLE (233 L T PGL OFRFEAERIEIITONIRIBON TV B, R
RABBR Y TRBEEIRS T — T VOBRE, BREELR EOABENMEE 2->THEY, SED
FERPH G, &0 PGL ®WANC & 2 M@ MLEEEOEBEOTREMS A S .
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