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Summary

In this study, the acute hemodynamic effects of pimobendan (2.5 mg), a new drug, was
compared with that of captopril (12.5mg) in the same 8 patients with chronic heart failure
(NYHA class II-III); 3 with dilated cardiomyopathy and 5 with regurgitant valvular heart
disease. The hemodynamics were serially assessed before and after drug administration for at
most 6 hours.

Pimobendan reduced mean blood pressure, mean pulmonary artery pressure, pulmonary
capillary wedge pressure, right atrial pressure, total systemic vascular resistance, and total pul-
monary vascular resistance but it increased heart rate. By contrast, captopril reduced mean
blood pressure and double product. No significant changes were noted in the cardiac index,
stroke volume index, AV-Q, difference or the arterial oxygen pressure between the 2 drugs.

In conclusion, pimobendan seems to function as a strong arterio-veno-dilator rather than as
an inotropic agent in patients with chronic heart failure.
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FC®Iz

BHEOAR2BE ONFERC W T, R
ORER, EIEFES (quality of life) ot#E, T#
DEERFRIFFICHF TELEANHELS 2 OERD S
hT&ER BHE FRAL, o¥7) 2A, BV
zhizPt shie ACE FLEHRN, Zhbogf
e B L TVwEbDLEhTVS. Lk
L, WEZBIRME, BECEMALY, kT
REBEEHELTWBYY. Lo T, BHLR
EREOHBCHI>TIE, ThdORELTER
TEOHEDOBREGE B Fch 5.

Phosphodiesterase inhibitor {Ef & D IKEE
HAD Ay Y ABFEERIEAIC L Y, HBOME
& MEIRRIER 2 0 R o5 L WO AR T HESE
T % pimobendan®? I, BHLALEBE O
MEERICE > TR BIFBE L TV 2 REETDH
%. ZOWFFX, pimobendan & ACE [HZEX|D
KREHIEYTH 5 captopril & [F—DBHELSRE
BECEE L, LOITEIREICRE TSR E K
BRI L LDTH 5.

*t ®

HRTBOMEOARRIC—ERIMR -7t Db B
8HDBHELTRLBETDH 5 (Table 1). HRT
Bk 6Hl, &¥E24, FEnixS1-705%, Fig6l
WThHorz. OEESEIX NYHA II g 441,
III E4flchd s EBEOEBIIERROHEE 3
B, WFEMEE S FRIEE 5 fI T, K L2 5 HRER
BEEAFYR2H, KBRFHERZH, =KF
Wi 1<, £ digoxin (0.125-0.25 mg/H),
furosemide (20-100mg/H) #RA L, 3# T
spironolactone (25-50mg/A) #ARF L Tv7z.
L2L, oMLK, MERA, A BEkAIZR
H&aghhrot.

7 &

AbEtR, THELEMMIRICMZ, YFFYR
Fl, B X OFIRFNIC X » Bl OARSRE R R E
L, BENS2HEBULICE > TRE L RETHE
RIEABR TR o1

ARBROEMICEE L Tk BE I+ iiHl 21T
wn, BEOEHEBEECES(AELERTE
7.

Table 1. Clinical profiles of patients

1 51 F Tricuspid regurgitation 111 67 67
2 68 M Aortic regurgitation 111 22 65
3 70 M Dilated cardiomyopathy II 36 51
4 55 F Dilated cardiomyopathy III 50 52
5 65 M Mitral regurgitation II 31 62
6 64 M Mitral regurgitation III 40 64
7 57 M Dilated cardiomyopathy 11 35 39
8 58 M Aortic regurgitation 11 59 58

EF =ejection fraction ; CTR =cardiothoracic ratio.
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AR E D2 » Swan-Ganz h 5 —F
NEREIRANICERE L, FEMEIARE (mPAP),
R EREE (PCWP), Y5 EFEE (RAP) %
RE L. LabE (CO) Iam Rk A,
ZRFUFHSERE 2 1 Tk Fick gz vl
E L. FHEME (mAP) 8RS 1~ ORElR
X VEEREL, O E= - L0BRES
X okwie. E7, DMITERBERNE? ST
HEFEEEH L.

D3 (C)=CO / #hEHE#H (//min/m?)

— B ELRS (SD=CI / .{-#%k (ml/beat/m?)

25 fEEH (SVR) = (mAP—-RAP) x 80/CO
(dyne-sec-cm™?)

2ifimEEH (TPR)=mPAP x80/CO (dyne-
sec-cm™9)

Double product= Ig#E#ifLE X Lok (mmHg.
beats/min)

% 72, BRI D ERFE S E (Pa0;) 13 Radiometer
# ABL3 £B#MIEY 2 SEBCRIEL, B
IR ifL & I8 & # AR L (it B AR f) o B 5% # fn B
(SAT,, SATs,) &~ = fE (Hb,Hby,)
FFEEH OSM2 ~&:4%v 2—#—THRIEL
. Thokb, BifREREEE (AV-0, diff)
PUTDO T ELkD.

AV-0, diff (%)=(Hb, x 1.36 X SAT,)— (Hby,
x1.36 X SAT;,)

Captopril X Swan-Ganz # 5 —F L3EA 2
RREICL B » THATBIENKE LI L 25T, —
[ 12.5mg #RAKE L, BEATLEEHE] 2,4
R T LEEDEB 2 Ry F4 4 FTRIE L.

Captopril(12.5mg)oral

|

/L

Pimobendan o &:%h5%

FD% 12M &8 L =% B, pimobendan
2.5 mg OFIRNEE & 72V, HERTE B5%
304y, 1,2,4,6 M LEEOEBE #WE L.
B, MATERERED T AELEIEL - (Fig. 1)

Pimobendan (UD-CG115) r 7z o fX &t pEY
(UD-CG212) o i % HPLC 7y &1 #
#H T, pimobendan #5.1% 30 4%, 1,2,4, 6 &%
FICRIE LTz

¥, F—4#ix mean+SE cTHbL, FH
EREIL, R0 5 Student’s t-test 12 X V4T
ot

154 &

1. OmiTENREDE{L

Pimobendan #5512 & v, AT 2 BERI% %
-7z, 1% o 4 R £ °F EAasEm

B (Fig. 2, £, EBY). EHRBHIRE 345
0% &y 6 RRI% % T, EHMBMEE ZRE
05%Ey 2rEM % £ ©, £MmFETTHRE
0HHEy OFMBEECHERIETFT 2R D 2
(Fig. 3, £). ¥ EmEZFRE 1%L v 4
RefEltR % ©, £FMERTTRE 2ER% LY 4
Rtk £ ©, PHABEE IR 4 Mg cEER
& T 5% L7 (Fig. 4).

Captopril #5izX b, FHEMmEE 1 RRI%
EE— I I RHE®L Y 4B ECEERIET
#= L (Fig. 4, %, LEE), double product ix 4
R ICHEERIET 2R Lic (Fig. 5, &, FE).

ik, DR, —EmHERE, BFIRERER
#, BIRMLEEDIEE, WTFhoEHicTLE

Pimobendan(2.5mg)intravenous

|

base 1h 2h 4h 7

T T
base 1h 2h 4h 6h

bor o 12n

DAY 1

piy } !

DAY 2

Fig. 1. Protocol of drug administration.

— 723 —



fiﬁﬂ, *u%: /]‘EEy

&

Mean*SE.

90 901
(5 w0 } { { 8o}
3 1 0}
60 60
A 357
Y y/+\+‘~\% 30}
8E
s 25f 2.5}
o
20 2.0L
501 501
A a5}
22w af
%]
sl 35 : ‘ .
o 1 2 4 0 1 2 4 6
Time(h) Time(h)
(c) (P)

*:P<0.05. ¢+:P<0.01

Fig. 2. Changes in heart rate (upper), cardiac index (middle) and stroke volume index
(lower) after bolus administration of captopril (12.5mg: oral) (C) and pimobendan (2.5mg:
intravenous) (P) in the same patients with chronic heart failure.

Mean values were calculated from data at each check point and bars represent standard errors.

Fig. 3.
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Changes in mean pulmonary artery pressure (upper), mean pulmonary capillary

wedge pressure (middle) and total pulmonary vascular resistance (lower) after administra-

tion of captopril and pimobendan.

FED P oM. £, SEEHEDRBREITR 2. THRBEMSEL ORHEZECOZ (Fig. 6)
- 7= 8 f5lvh 2 iz 33T pimobendan 1 H 5mg Captopril & pimobendan iz >w\<T, #5pTL
(4 2) DEHBRABE#1TR-TW5H, 12 5 A B b 2 B % T OB 2l L. Captopril #
BOBE, DEEOHEMEFED TV, Tz e A ¥ B4 {, pimobendan 5.z &
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Fig. 4. Changes in mean arterial pressure (upper), systemic vascular resistance (middle)
and right atrial pressure (lower) after administration of captopril and pimobendan.
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Changes in arteriovenous oxygen difference (upper), arterial oxygen pressure

(middle) and double product (lower) after administration of captopril and pimobendan.

Y, FHHEREECETIC L2020 5T, LHE
B o X v O REEEmL 2.

3. —EARBRFYMEHTAHN - REFEZETOEEL
(Fig. 7)

— B EAE L ATART O T b 5 LS

MEE L OBk e AR, —EIHAHERKE %A
T OETH 2 EHEME & OBIR & ARITR L,
captopril ¢ pimobendan iz >WT, ¥EHL
B2 coR by, WMEECE W THEL
7=. Pimobendan i3 §i&fT L BRAFOVWTHRE D
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Fig. 6. Cardiac index (CI) vs pulmonary capillary wedge pressure (PCWP).
Arrows indicate hemodynamic changes from base (0 hr) to peak value (2 hrs) after the drug

administration.
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Fig. 7. Relationship between stroke volume index (SI) and mean pulmonary capillary
wedge pressure (PCWP) (left), and between SI and mean arterial pressure (mAP) (right).

TFiF7-#5, captopril TCREBEAMORDE2EDK
DHT ¥ of-. Pimobendan #5 ik —[EHH

BREOET 22k, HorREEEHER
BHERTE b ol i, BIEFYFHED 14
T, pimobendan #t5 4 B:R#%ic PaO; 23HifE
o 743 » 5 542mmHg ~L{EF L7z (Table

2). L»L, OMEEE 3.30 225 4.70 [/min/m? ~
LML, oxygen deliveryd, 840 »»& 1,154 ml/
min/m? ~ LI LIz, B S5 7% PaO, DR T %
RO LOR8HP, ZolFlORTHo. &
#, pimobendan {§ iz X % OoEEMERISMNHE 018
& B 7 Blix 72 b - 7.

— 726 —



Pimobendan o &MEEhE

Table 2. Intrapulmonary shunt after pimobendan trial
Time PaO, PaCO, SATp, CI . Oxygen delivery
(mmHg) (mmHg) (%) ({/min/m?) (m!//min/m?)
Baseline 74.3 37.6 65.4 3.30 840
4 hrs after injection 54.2 37.6 64.8 4.70 1,154

SATp, =oxygen saturation in the pulmonary artery; Cl=cardiac index.
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Fig. 8. Changes in pimobendan (UD-CG115)

and UD-CG212 plasma levels determined after
intravenous administration of 2.5mg pimo-
bendan.

4. Pimobendan [rhi2EZE{t

Pimobendan (UD-CG115) » f#pEs (UD-
CG212) i1, WFhi&EI0H2C—2I1CL T,
UD-CG115 n&»E & UD-CG212 nfgik
BB E D . &5 6BEE% iz UD-CG115
o i R EE i 13E 0 (T v 72 23, UD-CG212
DEnIE 3ng/ml LRz T (Fig.
8).

z 2

Hauf &% 38401 28% 20 4 ©, pimoben-
dan (5mg) & captopril (25 mg) PR 2 RefI#
OMITERELE L # B L, BiFICRBNTOL, H

EAMBIRIGEME VKT L OMHEOEME R
HTNW5. L L, #oixEHERECEIcHE
BLTWwWARW. SEORE T, captopril {3
HEMENH #ETF&®2D itk L, pimoben-
dan i OMEE OB A RO e d o 7245, FHEM
E, FHMBIRE, FEMEREE, £FnEFK
Hi, £MifE KR 2K T & ¥ 7. & 5ic pimoben-
dan REHEEELET &, Bk, HEHRO
ZTHL, BR~OERALEDOH, VWb® 3
arterio-veno-dilator & LTOIER #H L7679,

ABIZECAH b7z pimobendan iz X 3.0dE%
#89nix, phosphodiesterase inhibitor {Ef Iz X %
LA cyclic AMP oifERlick 2 L Zx b
5. Pimobendan 10 mg PNAR i3 .Uaf%k o BI04
EHHATWBS)., LaL Smg ORRTIHED
HRTNWARNSS, FIDMPRELH 3 L, &
530 p#icE—7 2R/ L, RAKE Smg i
W4 % pimobendan MHIEEEIEL. LIEE
BARET &R L, ThILDFRICEEICERY
REhZLDEEDLIRS. &biZ, BEEDOLH
M cyclic AMP A0 EEHEMEER Lz L Bb
nn. 12 3 A%OBIE, BEOLHNIRE TR
BHERORTILEL, DHEEOBEMIED L
TWARW. ik, MEFERED 1flickd s
pimobendan #5 4 Bfi#% o PaO, KT, [LMRE
DM, oxygen delivery DIENL, £H~DE
FEWICIZEF 42, PaO: DEKT2AMNY +
VEOHEIMIZE BN THBEILETRT LD
tEZLN.

EEA i, pimobendan {I milrinone [F#, B
HENMER AT 2WE L LT OHEETD
DEMB M S ¥, £ 2 24RFHUAORER
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#E, IR, IE, 3Z»

FRVIERNLEEATWBIOW, Lk o7,
pimobendan iz & v .03 ESMNEE OB N2 IS
B, MITEREEIET, WHorielng i
iz, 20X RfEREIENLOLEZS
5.

b

BHOARLBEE T L, captopril ZBEK O
BYERTDORTH-72DizH L, pimobendan
X588 /772 arterio-veno-dilator fEfl #7274 L

# L, pimobendan 0B & 7R B SR 12 R
BCERDB oI

%

-3 #

BHEOA2BE OLILFTEIE 63 5 SR
% pimobendan & captopril THEHRET L.

MR BB O LRBRE] 8 # 0 BHLR
£BET, Fix51-705%, FEHOlFHETH- 7.
DESRE B NYHA I1 g4 45, 111 gE4 f5),
BEOR BT IERBLOE 3 4, Wit d S FRIE
SHITH 7. 2BCEEY 2HF, FIRF ZRA
LTWed, fhosalAl, mMEIEAL & 25wk
B EHIFIZRA L TV ok,

ABEt%, BMAMEOREIRELEE L FR TR
ExiTHRolk. BUHREHED D Swan-Ganz
BT —7 vk BRI BB L, FINEINRE,
SEHMEREE, EHEEE, OCHHEEREL
7z. EHEMEIERT 1 > O®ERIC L Y, LA
B LEHE=F—X VR

Captopril (12.5 mg) # A5 L, RERTLEK
5% L2, 4R CHIEEENE L. 20, 12
Bl %@ L= H, pimobendan (2.5 mg) %
FIRNEE L, BRERTLES%304, 1,2,4,6 5%
R 21T 7% o 72.

1. Captopril »3 ZHEME D H % Blb &€
DIz, pimobendan [ZEIIR D iz 3 FHEHAR,
ik it 3 5580 e MU PRRRIE R 2R L 7z

2. —EHHEREOASR - BAREZETO
(L & Hik+ 5 L, pimobendan TIXEARF &%

AWONWFHOME L FiF 7223, captopril XA
MBI 2BV ERDOZRTH-7z. L L,
pimobendan 5. T iz —EHH BRI MEF L7
Z &2 5, pimobendan MBH & 2B EE HEH
SRR TE R P o,

PLEX b, pimobendan iZ1BMLRLEE 2K
L, captopril LB/ 5754717 arterio-veno-
dilator T&H v, HALPREERDESYPETES
LEbhi.
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