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were not significantly different between two groups.

study. (Tuberc Respir Dis 2004 57.320-328)

Background : Pulmonary vascular changes which occur early in the course of chronic obstructive pulmonary disease
(COPD) are prevalent manifestation and later cause pulmonary hypertension, which is a bad prognostic factor in
COPD. Beraprost sodium (BPS), an orally active prostacyclin analogue, has been shown to improve survival in
patients with primary pulmonary hypertension. This study investigated the effect of BPS in the patients with COPD.
Methods : This is a double-blind randomized placebo-controlled, two center clinical trial. Twenty one consecutive
patients with COPD were enrolled from June 2003 to June 2004 (patients treated with BPS for 3 months, BPS group,
n=11; those with placebo, placebo group, n=10). The baseline demographic, pulmonary function and hemodynamic data

Results : On echocardiographic examination, trans tricuspid valve pressure gradient has decreased significantly after
3 months with beraprost in the BPS group [17.7(x11.4) to 8.2(+8.9) mm Hg, p-value<0.05], while there was no
significant change in the control group. Six-minute walking distance has decreased in the control group and increased
in the BPS group, but there was no statistical significance.

Conclusion : In patients with COPD oral administration of BPS reduced the pulmonary arterial pressure. The
clinical significance of this finding, that is improving symptoms and natural course of the disease, needs further

Key words : Beraprost sodium, COPD, Pulmonary hypertension.
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Table 1. General Characteristics of 21 patients with COPD

A e Askth

SAN BM  BE SAHAES
=2 Yep o BPSw 2t Fa okt 7he] Hlal
Mann-Whitney U test® 753} ZF BPSw
A FoRd I Fof 370 $of AW she] HlaE
Wilcoxon signed rank test® 5 &
H& #AskstE o] SPSS 11.0 for Windows &7 7]
A5 o]&ste] FAREAE AA o™, Two-
tailed p kel 0.0oW]%F1 A9 TAA Fo48e A

sk

1. BPSZI RE2UR 7 ENISS S48 2 2

ARX| B[

of tHol Ao H7} Eo Lo FA4 5435
BPSoll A A 98kl o1 BPSw
o] AFRE A3

o] =9 Hlule % 13 2tk BPSw2 9AH0Y o

Beraprost
Characteristics (N=11) p-value

Age (range), yr 65(4~73) 64.4(56~74) NS
Sex

Men (%) 1001)

Women (%) 19
Height, cm 165.946.0 163.0+7.3 NS
Weight, kg 629+16.0 5624112 NS
Cigarrette Smoking

Present (%) 6(54) [N=16]

None 0 IN=O]

Quit (%) 5(46) IN=7]

Pack-Year 31.5+209 427+209 NS
Home O, 1 1 IN=2]
Prior or preexisting disease

Hypertension (%) 2(18) [N=3]

Diabetes (%) 0 [N=2]

Cthers (%) 2(18) [N=2]

*=Gout, Ureter stone; SD=standard deviation; NS=not significant; [NJ=sum number
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Table 2. Comparison of laboratory data between pre-medication and post-3 months medication

_ Placebo (N=10) Beraprost (N = 11)
Variables
Pre-med Post-3mo Pre-med Post-3mo
Chemistry
AST, UL 237+84 256+128 205+4.7 249+77
ALT, UL 18.0+6 17.0+88 13.7+4.8 16.315.6
ALP, UL 685+23 67.2+134 716176 85.4+402
T.Bilirubin, mg/dL 0.7+02 07402 09+0.3 09+0.3
T.protein, mg/dL 6.7+0.7 6.9+05 6.8+05 6.9+0.3
Albumin, g/dL 45412 41203 42+03 41204
CBC
Hemoglobin, g/dL 148+1.0 14509 144413 14.6£1.0
WBC, 10%mm® 8215 80+18 6922 77424
Platelets, 10%mm’ 2275+368 25651607 RAT7+445 22134261
ABGA
pH, units 7.43+0.03 744004 7.44+0.03 7458004
PaCQO,, mm Hg 413+54 410+39 30.3+5.8 41,1458
Pa0,, mm Hg 87.9+286 84.9+139 763237 755+16.8
HCOs', mEg/L 269+26 2712+22 271423 28.1+34
Sa0y, % 94.1+88 96.2+1.6 9B3+53 BI+56
Pre-med=pre-medication; Post-3mo=Post-3months medication; AST=aspartate
aminotransferases; ALT=alanine aminotransferases; T.hilirubin=total bilirubin;
Tproteintotal ~ protein;  CBC=complete  blood  cell count;  WBC=white  blood cell count;  ABGA=arteridl  blood  gas
Anmalysiss pH = arerid pH  PaCOsarteriadl carbon dioxide tension; PaOs=arterial oxygen tension;  HCOs =bicarbonate;
SaOy=arterial oxygen saturation.
5] Hitybol= BPST 64.4(16.7, 56~THA 2 F& DLCO % <l&A= 79.1(+19.2)% 2 86.7(+20)% = &
okt 65(+6.3, A~T)A R 7], w7} §A F A Apol= ATk &EF-at H7 s AL 6= HA
AA 2pol= %i%u, Fo18e BPSwol A TS /\} a8 AEESIHAL B BPSY I FE okt
om FaoRr g@urh Wty FA7hd(Pack- Frel@ Aol AATHE 3
Year)> BPS+* 42.7(+209)70d 2 F-g ok 31.5(+
D9FUOR F 27 BAH Aol = glaich Au 2. BPSZD} REor ZzolN 283D} 22 3
2o AgAks 247 194 o]glon] 13k BPS W =9 X|E H|m
T2 9 REekE 19, T FERE oA 2
QR 1 9 BPSwellA = T 1, 824N W 3 A 2 2 A Y TpAE
2 1] 2Tk, Aol e F & BF g AF 2449 §o18 2ol
Fob 4 @4 Aseda 9 2axdadAlL B Jh SIHE 2. S § 3EEwe S
TPABEAAE T o BF S2AX7F A =2 3els 98 MRC(Medical Research Council)
S ATHAE 2). dyspnea scaled |43t =], Fa ok o A= B8
FoF A w75 @A BPST 2 FR ekt Zhz) A MRC scale 1 49, T 49, T 14 28] IV 15 o=
FVC 34 279(x059) L % 2.77(x0.84) L% om THENeH, 58 15 WE 54 ik BPST o

oS
e5
=
L
J‘# >

9% o]Z2]= 098(+0.31) L, 38.7(+9.5)%
096(+0.30) L, 362(99%= =A%t} FEV,y/
Z 3H.6(£104)% L BAET%R oM,

AE B2 A MRC scale I 3%, I1 3%, 11 3% 1831
IV23o=s F/F=NeH, o] T 58 371¢¥ & MRC
scale I 1% o] T2, IV 29 o] 717 1M1 o V& ¥shy
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Table 3 Comparison of spirametry, exercise PFT and echocardiographic findings between pre-medication and
post-3 months medication

_ Placebo (N=10) Beraprost (N=11)
Variables
Pre-med Post-3mo Pre-med Post-3mo

Spirometry

FVC, L 277084 273096 2.79+0.59 2.83+0.56

FEVig, L 096+0.30 095+0.34 0.98+0.31 1.00+0.34

FEVio % pred 362+99 36.0+105 38795 400+11.6

FEV1oFVC, % 3B4+7.7 3b64+6.7 366+104 338+10.1

DLCo % pred 86.7£20.0 86.5+183 79.1+192 755t154

DLVA 378+0.89 334+1.09 264+0.86 2.83+1.01
Exercise PFT

VOMax, L/min 090+0.30 093+0.33 095+041 093+0.29

AT, L/min 40+54 5257 6.1£7.3 5760
6 minute walk test

Walk distance, m 4724677 4646614 483+64.5 508+79.6
* Min. Pa0y 91.5+49 08169 87.7+8 839+7.9
EchoCardiography

TTPG, mm Hg 11.8495 98+85 17.7+114 82189

EF, % 67.5+4.2 67.3+4.9 656+4.2 66.5+1.9

s=mifmin/mmHg/L t=minimum PaQ, mm Hg; ¥=p-value, 0.007

Pre-med=pre-medication; Post-3mo=Post-3months medication; PFT=pulmonary function test; FVC=forced vital
capacity;  FEVig=forced expiratory volume in  one second; DLCo=diffusing capacity of the Ilung for carbon  monoxide;
DLNVA=DLCo/Alveolar volume; VO:Max=maximal (0)) uptake measured; AT=Anaerobic threshold; PaO,=arterial 03}
tension; TTPG=Trans tricuspid valve pressure gradient; EF=ejection fraction.

35 40
30 35 |
2 25t :><2 2 30 \
g 15 n\n g 15 |
E 10} e —" T oof
57 ——— 5
0 ‘ 0
Pre-med Post-3mo Pre-med Post-med
Placebo Group BPS Group

Figure 1. Comparison of pre-medication with post-3 months medication in the BPS vs Placebo Group with TTPG
BPS=beraprost; Pre-med=pre-medication; Post-3mo=Post-3months
medication; TTPG=Trans tricuspid valve pressure gradient.

#H 75 AAk; -t o] FHEHA szmL % TTPGE BPS?—oﬂAﬂ
Hgoll A 58 3714 5 82 (+89)
Rom 12} G5 rraEel 6—5—5117%ﬂ_‘£ BPS-o] mm Hg2 %Xﬂf& AAaE B (p<0.05), Fa okt o

B8 A 4837(+645) m, B-& 370€ F 503(£79.6) e AR Afelg Ko 1 A FJTHILS (295) vs
m, FEoFaol A 27 472(+67.7) m L 464.6(161.4) 98(+85) mm Hgl(71¢ 1). 71 o] ¥&& AxE F
m= 23 2ol = Holx| ekeit) Ty A RS BF Eg HF AolE EOW AAUTHE 3).
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Last Drug

dose/Day

Symptom
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Age
Peripheral edema
Headache, epigastric soreness, urinary frequency

74
70

Pt

Group

Table 4. Patients with adverse symptoms in BPS and placebo group

Facial flushing, whole body flushing, rashes, epigastric
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