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The Clinical Comparision of Amrinone and
Dopamine after Open Heart Surgery

Sung Ho Lee, M.D.*, Hyeon Jae Lee, M.D.*, Kwang Taik Kim, M.D.*,
In Sung Lee, M.D.*, Hyoung Mook Kim, M.D.*

Amrinone is a non-glycosidic, non-adrenergic positive inotropic agent with peripheral and coronary
vasodilator effect. It inhibits phosphodiesterase F-III, the cardiac cyclic-:AMP specific phosphodiesterase,
selectively and potently. In this study, the effects of IV administered amrinone and dopamine were
compared in 40 patients who had open heart surgery. Amrinone was administered as a bolus of 1.
5~2mg/kg for several minutes, followed by continuous infusion at 5~ 10ug/kg/min. The hemodynamic
measurements including heart rate, systolic and diastolic pressure, cardiac index, pulmonary wedge
pressure, and systemic vascular resistance were recorded immediately for 12~24 hours anl 7th day
following operation.

In amrinone group, cardiac index increased from 3.73 + 1.39 L/min/m? to 5.44 + 2.65 L/min/m? at the
time of posterative 48 hours(n=20, p<0.05). The decrease in systemic vascular resistance from 1237.5 +
637.7 dynefsec/cms to 1000.8 + 608.5 dyne/sec/cm®(p<<0.05). In Dopamine group, the heart rate
increased from 92.1 + 13.0/min to 101.0 + 13.1/min and the cardiac index decreased from 3.40 + 0.50
L/min/m? to 2.53 £ 1.15 L/min/m? at the time of postoperative 12 hours (p<0.05). Systemic vascular
resistance increased from 1058.5 + 234.6 dyne/sec/cmS to 1979.7 + 759.2 dyne/sec/cm®. The comparison
of the hemodynamic effects of amrinone and dopamine, both drugs improved cardiac performance. But
the administration of amrinone results in a higher cardiac index, diastolic blood pressure and lower
systemic vascular resistance than those achieved with dopamine (p<0.05). The uniqueness of the action
of amrinone on the heart and its sustained hemodynamic effect suggest it has clinical promise,
postoperative care of cardiac surgery

(Korean J Thorac Cardiovasc Surg 1996;29:191-8)
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MNAEF AT A7 ol A % &F 3574 oA
ubA st 2] A)uE2 (low cardiac output syndrome) &%
Abat 3852 Qo2 P uiwE] Ay sk a Al 7k
e Foltth o] A& A A Aba BFIF Bl T2
A6 S8t vebd d 2 AF o3 = glon, S
A ™A W 7|z Al REd e ARARE, FeA
AR Abelel we} AA D 5 o] I Fo Ly
AFHQ A A2 we) ol o FHy LEHY
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=AM AEE A2 AAAH 2R 3| B A Ak g}, 5
2 AHEE GE2 294l (dopamine), %€l (dob-
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o] 73tslo] Alt&Eo] Frlela, Ux A Y S
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of Fzate) B wlxE FFgFE vl A3

o §-247)
1996;29:191-8

Table 1. Operative procedure

A group D group

Congenital heart disease

Atrial septal defect 3 3
Ventricular septal defect 2 2
Atrioventricular septal defect 1
Tetralogy of Fallot 1 3
Patent ductus arteriosus 1
Acquired heart disease
Mitral valve replacement 2 6
Mitral valve replacement with Tri- 1 3
cuspid annuloplasty
Aortic valve replacement 3 0
Double vlave replacement 3 2
Coronary artery bypass graft 3 1
Coarctation of aorta 0 1
SUM 20 20

(Table 1). 8 BE xS A A 1=, A4, AF, A
A, AxEA e} A P g 3
CPK, LDH, &3 8 4 (Plasma Hb)2} #HA1A! 7|5 A7}
£ A% NYHA 715371 253089 Al Eds 55 &
Abstglch. ghate o} 5 24217 AR+ gAY
BA oFE FAE ASStA). 5 AHAR EH (mor-
phine; 0.1~ 0.15mg/kg), 1) (glycopyrrolate ; 0.02mg/kg)
& 283kl A, v = A e vha o) AAlwkHE H st
Ak % &< dAalvta e} ute] vt3 & W st 313
o, &% 2 F AFTHA ANE A8 sF59ATH
2 7AYot sF3} AN-g F]F Swan-Ganz 7} e}
(Arrow) & Atgstdch & AF5 FIFHENF s
(Omg/kg)F = B3 TAIZHE 4002014 F-A] 3o A 2
T3S A FE ol LA o2 AY, steqty, 20%Y
Hal, 20%%E 5o S g5t g3 EF 5
A2 T A o] ALe3tgdct AlZRIHOZ St
Thomas ¥ 1-8-4-& 52 AdF 30Fvich A HFA]7)
o $ed AysG T A2 £33 oA A FE =aql (]
Z1ekE Kali-Chemie)®} <}2]:=(Sanofi, Korea)& z}tz} A}
24317 Alzbslgdel. £9S %3]k (loading dose)& &
% # & Smg/kg/mino]F-E, el E3IFOZ 1.5~
2mg/kg s 3~5Fo HA A3 FALE A Sg/kg/ming
Foslgda, o)A LR A st o]ehe] gt ufol= ol
v] =# (Epinephrline)S &3 (vital sign)e]| ¢+ = wj7}x]
7ol Alg-stydch. 7 9 A Yk A|7L, ol At A
b g 2R A, EF 35 HA N AT EFATFH
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Table 2. Clinical features of each group

A group D group

Sex (Male/Female) 7/13 9/11
Age (year) 421159 350 £ 153
Weight (kg) 518+ 9.0 544+ 7.6
Height (cm) 160.5 + 9.41 1624 + 8.7
BSA (m?) 1.52 £ 0.17 1.56 £ 0.12
Intraoperation

Ecc time (min) 120.4 + 58.8 109.1 + 40.6

ACC Ilme mm) 77.8 £ 37.6 76.7 £ 36.7
Postoperation

Postoperative Hospital stay  21.1 £17.3 169 £ 15.8

* p<0.05: F ?‘*M—J H] 3t
BSA = Body surtace area
ECC = Extracorporal circulation
ACC = Aortic cross clamp

S 308, 1AIZE 3A17E 6417 12417F, 24417}, 484170
o 2bzk Alabsr, $%7] 9 2] Wk AlukE A%, o)
ol Hr)e, AP A3} Z9 DA HAAES A Eo
¥ wahe] 2 AlWbEAl 4= Edward COM-2 (Baxter) S o] 4
sled o 31494 (thermodilution)®] 2.2 A ¥ A% A3}
o AEE BFAT AT FE2AA Y ole) AW
oFEs AMWERY AYTERY, Y 5L Foisie]
st Feig $%7) S 9ommHgol 4, AutEA
£ 21L/min/m2 o] 2o 2ok sl A Arelolmtet
71A ZFolA oA ekE A &F 48417 S %ﬂ
Aol A A FEE ek AT WAL L EF

L, 2, 7dA el 71, A71E, A4 &a2lal CPK
(creatine phosphokinase), LDH (lactic dehydrogenase), 8
T WA 5o 2T 2F 706 b A2
gato] AAEASLE FAsA YWAFE &F ALY
A7 ZASAT SS9 ARE 5L mzslslch 2
g FAAe= 4 W g F T Aol wlaE
213} unpaired t-test2} z} Fu] WSl g HEHE v
8}7] 98 repeated measure ANOVAS A}-43l9] 1 ZE
AL Yy FTHANE FAEHAcC ol d A
212]& SPSS/PC Version 4.0% ©] &3t 5% 5%
2 A skt

¥ o=
1.2 2ol oy 53
AF (e )3 DE(29h A4S 9, o

ol % 9|
MMEF de|=2 =uple| g3

&, AF A%, AFHAANA {23 zpol= %iai°v4 =
F A Fo & IS F= 5 dHeY 2d A2t

o]7} il A9 w3k Aol A 120.4 + 58. 8—‘1:, D
Toll A 109.1 £ 40.65-22 Fel= AFgTellA] o AL
v oS ddl 504 Ed7A 9 717 A
Toll A 211 £17.3Y, DFoA] 169 + 15.8UE Al 4]
ARt {213 2ol = ¢l (Table 2).

2. 8195t M3l (Table 3)

ATNA EF AIZEA el & Alnbe] 2 st 9l
o} DTS S35 24417k 101.0 + 13.03) /3% o2
4 92.1 £13.03]/Fxc} f-ol3hA] Sk wlwo] b
A st Th 7 Ape] Blaell A= DA AlS wskot 9
Ako @ 9lo)i= glgir). o]9kr] Hre TAFER ] PRpF
7} 713¢] TF "hE el g Sl 5571 s
o} o] & 7|95 AL ok F T BT Az Sl o
vt A e vl {03 W3} gl D
oA 12470l 67.4 £9.0mmHgE <3 57.3 + 3.
5SmmHg 2} o3t $718 Bt FAle] vl il A 5=
% A% (A:65.5 + 7.9mmHg, D:57.3+ 3.5mmHg), % 1
A)ZH(A:64.9 + 6.8mmHg, D:57.1 + 10.7mmHg), 2427}
(A:67.9 +103mmHg, D:63.1 £ 4.5mmHg), 48%]7F(A:
71.3 £ 9.5mmHg, D:57.3 + 3.5mmHg)sll ATolA $213}

Al Tk, =% 12471 (A:64.3 + 6.0mmHg, D:67.4 +
9.0 mmHg)oll= DIelA] folahAl ket Alvkg Alve =

F 3B A A B HEA R4 =len ATelMe
% A& 373+ 1.39L/min/m22c} 48X|7+FE 544 + 2.
65L/min/m22.& F-2]4 oA F7FE U ot Dol A=
%3] % 340 + 0.50L/min/m2 2.t} A 2} 7Faste] €3 124]
Zkell 2.53 £ 1.15L/min/m? & §-21 %} 7425 B.glr}r} oA
Z7Fstd el T kel vl M= SF 6A17HE #-9
Al ATelA DRt o] 52 AREATE LoFa
Ak AR 253 HrHg Akl S46d DTl A
ATET} Fohort oS L =F dFdell= AA
715l Ae sH 3 vlx3A S EEd FAbele] A
o]l % §-2o]Mdo] ¢lalth(Table 4).

A 2] a7t 9+ (end-diastolic pressure)& ¥
e #HF 9 H7)d2 ATl £F Al ¥ xo)7}
A ov D AE 4% 132 + 5. ImmHgR o} &5
1A]7} 9.0 + 6.2mmHg, 3417} 2] 8.5 + 3. ImmHgZ 9]
shAl ZFAskE ot 6217 FE] Al 10mmHge] &
3k F F Aol e F 1A 2 e AT A=
10.9 + 3.3mmHg D+ ol A& 8.5 £ 3.ImmHg, 3A]7 ol
A& AT 11.2 + 42mmHg D 8.5 + 3.1mmHg, 24X 2 ch
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Table 3. Hemodynamic change

o F-2 A
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post-Op 1 hour 3 hour 6 hour 12 hour 24 hour 48 hour
HR AT 100.3x 19.7 969+ 12.5 958+ 11.7 904+ 135 89.1+ 147 923+ 12.1 89.6+ 8§.2
D+ 921+ 130 996+ 14.1 974+ 104 99.5+ 25.3° 9.7 119 1010+ 13,1 940+ 5.7
SBP AT 114.6+ 14.7 1140+ 169 112.2+ 21.3 1099+ 21.3 113.5+ 103 12194 191 1174+ 22.6
D 1145+ 14.0 113.1+ 219 115.1+ 17.2 115.5% 17.2 1254+ 21.1° 1229+ 45 119.8+ 9.7
DBP AT 656+ 7.9 649+ 6.8° 643+ 79 61.8+ 104 643+ 6.0 679+ 10.3¢ 713+ 9.5¢
D 573+ 3.5 57.1+ 10.7 619+ 10.2 61.0+ 9.7 67.44 9.0 63.1& 45 626+ 7.2
CI AE‘ ' 373+ 1.39 355+ 1.23 3.58+ 1.40 392+ 1.59° 385+ 1.86* 443+ 128 5.44+ 2.65°
DT 3.40+ 0.(50' . 331% 133 289+ 1.48 2.88+ 1.41 2.53%+ 1.15° 3.00+ 0.70 320+ 1.1
PWP AT 123+ 4.1 109+ 3.3¢ 112+ 420 1.3+ 37 106 2.7 126+ 2.7¢ 147+ 49
D¥ 132+ S.1 9.0+ 6.2° 8.5+ 3.1° 120+ 1.8 103+ 5.1 11.0+ 35 102+ 40
SVR AT 1237.5+£637.7 1204.8+419.9 1269.0+503.5  1103.8+409.3 1338.5+833.4  1091.4+619.8  1000.8 +608.5

DY 1058.5+234.6  1290.4+887.7

1739.3+£1025.0" 1368.3+980.9

1979.7+£759.2® 13653+386.5 1410.3+468.3

a: p<0.05; FEAtele vim  b: p<0/05: AT % AFgH ) viw
SBP: systolic blood pressure(mmHg)  HR: heart rate (3]/3)
C.1.: cardiac index (L/min/m?)
SVR : systemic vascular resistance (dyne/sec/cms)

Table 4. Change of cardiac Index (%}

pre Op post Op 7th day

A group 534+ 11.1 51.8 +6.0

D group 56.5+ 7.6 556+ 6.0

Table 5. Change of NYHA classification
A group D group
pre Op post Op pre Op post Op

I 3 6 i1

I 7 11 11 8

il 5 2 6

N 5 3

A= AT 12.6 £ 2.7mmHg D 11.0 +3.5mmHg)Z A
TollA f28A4 DERY A4 fAs 2 A 9
9= gk

AL BT DFAME FEAFd= Fdolg ot
2% 3A17be]  1739.3 + 1025.0dyne/sec/cms, 12X]7ke] o
1979 + 759.2 dynefsec/em’ 2 §-ol3tA] Z7iE et F
T Atolelld= AA] AR AF2 1269.0 + 503.
5dyne/sec/cm’ Ditell A& 1739.3 + 1025.0dyne/sec/cm?,
12217k ol = A -2 1338.5 + 833.4dyne/sec/cm’ DT
o A= 1368.3 + 980.9dyne/sec/cms & f-2]8A] Aol

DBP: diastolic blood pressure (mmHg)
PWP: pulmonary capillary wedge pressure (mmHg)

3] Dol A S7Fs et

NYHA 7)% 7l Ae €4 11I7F AT 79, DF 119,
HIE7F AT 59, DT 69, IVEZF AT 59, DT 38l A
=¥ 197} AT 6%, DI 119, [IE7} AT 119, D 89,
MEE AT A 29 o2 A3 545 2 (Table 5).

3 2H7]

oir

H MY |S2| et

e =2 2F 24%¢°l| A 71 & A (hepatic enzyme: aspat-
rate transaminase, alanine transaminase)®] ©]AFE7}7} vt
ehdrh e ARl o] A1 717 W F (cardiac
cirrhosis)o| vtehd ghap5o] olgl ot aAl7h=] Al
< AdE ABsle AL A E AR IHY F FES
Alaistolch. AST+= el 7 5 A4 "ot A
TFollA &F A 1004 = 60.1FU/L, 29 218.94189.
TIU/LZ #93F 2715 193 DA E 53 1Y 895
+2631U/L, 2l 61.94260IU/LE 2% §-o3}A4 27}
3132t (p<0.05) £F 7l 7 T EF AAeR 3
Eeode) 7 o Abe] vl A= §-9%F xpe)7} gladch
74715 B EolA (specificity)& Vel & ALTE €A
2 25 1dAol = F T EF Aol e, ATolA &
F2d A= 95.2 +283.2, &F T X 50.6 & 80.01U/L
2 27 v 79 4L gldoh DS £F 354
A AL AAHRNE KA {23 Wiz} glsich 7
TAtolel MR E F27 Aol Hxlch(Table 6). 3
% 8a4HMANA (BUNE AT DT 27 S A4 #H4
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Table 6. Change of Liver function test

o] 4% 9
HoEF ehel=n cuele| Fat

Table 8. Change of Coaguilation factors and platelet

D group 28.5+ 7.7

pre Op  post Oplday post Op2day post Op7day pre Op  post Oplday post Op2day post Op7day

AST A group 46.6+29.3 100.4+60.0"218.9+189.7° 36.5+13.1 PLT(x103)AF 211110 105+ 62 119+ 45° 260+ 104"
89.5+26.3° 61.9+ 26.0° 37.4+15.6 DF 267+ 66° . 134+ 33 137+ 29° 344+ 640

29.6x19.4 952142832 50.6x42.7 BT AT 249% 056 3.0l 192 371+ 223 253+ 078

ALT A group 31.7+21.9

Dgroup 19.1+ 82 342+11.8 324+ 127 2924160

TB Agroup 1.1+ 06 L7+ 0.9 1.5+ 09 LI+ 06
Dgrowp 1.0+ 03 1.5+ 0.6" LI+ 04 09+ 02
DB Agroup 0.4+ 02* 05+ 0.3 0.6+ 04 04+ 0.3

Dgroup 0.1% 0.1 03+ 05 03+ 05 01 0.1

D 22+ 058 252+ 015" 238+ 0.54 225+ 001

PT AT 913+ 83 8291 11.5%° 934+ 1001 828+ 178*
DT 982+ 41 952+ 54 978+ 44 975x 15

PIT AT 41+ 29 248% 75 251+ 40 241 19
DT 244% 33 250+ 31 256+ 20 244% 25

a: p<0.05:FFAbolo] vl b: p<0.05: Tl S gt v
AST: aspatrate transaminase (IU/L) ALT: alanine transaminase (IU/L)
TB: total bilirubin DB : direct bilirubin

Table 7. Change of Kidney function

pre Op  post Oplday pest Op2day post Op7day
BUN A group 16.2+8.1 16.1£4.5 166+72 174£93
Dgroup 14.3£38 16.6+50 150%43 13.9+£3.0
CrAgroup $.9%+0.3 1.1+0.5° 1.0£0.4 0.8+0.3°
Dgroup 0.8%0.2 1.0+0.3* 1.0+04> 0.8+0.2

b: p<0.05: F Wl 4 ghoe via
BUN : blood urea nitrogen (mg/dl) Cr: ceatinine (mg/dl)

ol F F Alole] {23t Aol g zHelEld
(Creatinine)*| - DT AT BEF €5 144 718t ovt
(0.9 +0.2mg/dl 1.14 + 0.5mg/d) HA} Wdoy €F 7
A= e} 2ot F T At = #2& 2
o017} g1t} (Table 7).

4. HAHSQIX}, HAT 3 HE CPK, LDHL| H3}

2 ¢4, €F 5N ZF A E 94
lole} vlale &F 24 AN ATNA /31
=7 el et PTE ATA EF 30, 7448 /284
ZAojx od, DTl e F F7F H3prt 3L, 7
Ato] Mol e A, F 1Y4A, €F 7dH Flst
A ATelA Aok PTTE ¥ BF €4, €5 & 43
79 25 Al Ao a8 vt el 58
3 FeE oA Uk E-elE AT 211 £ 110X
103/mm3, D 269 + 66X 103/mm3.2. 2 AF-ol| 4] §-2] 317
ettt &% AT AE &% 1Y (105 + 62X 103/mm3), 2
A (119 £ 45x 103 /mm3)ell B} f2lst4] 23} 3t
o} 7R = 260 + 104X 103 /mm3 & f-2)AlA E7}

=384

I F T
=

)

>

Fibrinogen
(mg/d]) AT 336111060 332.1+117.6 483.5£133.1° 5783£134.1°
D¥ 33531232 3513£1356° 510.2+130.6° 566.5+130.0°

a: p<0.05; FrAe) o] vIE  b: p<0.05; 2Hp) £3gkte] vl
PLT: Platelet (/mm3) BT: bleeding time ()

PT: prothrombin time (%)

PTT: activated partial thromboplastin time (&)

Table 9. Change of CPK, LDH and Hemoglobin

pre Op post Oplday post Op2day post Op7day

CPK AT 89.8+50.9 1399.6+894.4" 1122.4+686.6* 184.7+161.8
DT 111.5+69.6 696.7+278.7° 393.6+£246.2" 121.8+ 79.0

LDH " A¥  1758+88.8 428.2+122.2° 687.1+841.6 236.9+142.4
DT 1570685 454.3+141.2° 406.8+135.5 2793+ 99.6°

Plasma Hb

(mg/d]) AT 25+ 17 6.5+ 57% 63+ 59 40+ 2.4
D 24+ 24 i+ 21 20+ 11 15+ L0

a1 p<0.05: F22tole] vl b: p<0.05: 7t A gkate] vl
CPK : creatine phosphokinase (IU/L)
LDH : lactic dehydrogenase (IU/L)

slsict DEA = FH7E of-E B oen, F T Akl
v e e F A AA FAUA DA o F
kot 7dA = - T BT A HAAL o)A 2= gl
3 £8 59 I 9= it (Table 8). CPK+= <
Atz vl wale] AT D 25 £F 1, 24 f25H
F7HHA A £F 7dex Ikl v foA4L Stk
F 7 v E &F 1Y) AT 1399.8 + 894.4IU/L,
DT 393.6 £ 246.2IU/LZ ATelA #2A A o =9t
t}. LDHE Aol A <4 (175.8 + 88.81U/L)el vl & <3
191 (428.2 + 122.21U/L), 2 (687.1 + 841.61U/L)ell 2] s}
Al Z7kstd 2, 796l 236.9 + 1424IU/LE Z7}8ll e
v Fo4e L DM e SF 19 (454.3 £ 141
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Table 10. Complications and Mortality

A group D group
Pulmonary Enbolism 1 | Complet AV block 1
Pneumonia 1 | Cholecystitis 1
Compli- | Mediastinitis 1 [PVC 1
cation | PVC 1 | Occipital headache 1
Pruritus I | Wound infection 2
SUM 5(25%) SUM 6(30%)
Mortality | Low cardiac output 1 { Bleeding I
(5%) (5%)

L

21UJ/L), 24 (406.8 + 135.51U/L), 7 (279.3 4+ 99.61U/L)
B5 #osH Srtstdct. & T AloldlAde &% 244
o A} §-2J A elA ATNA o] Fhch(Table 9).

5 EHHZ 9l Al2E (Table 10)

AT e AT SR J2 32 FRA4EHE o)
U= A}, DEAE Abd o) 9 =22 (Dissecting Aor-
tic Aneurysm type 1Dl 22} 1 H¥ %3 Abasigl o
o, &F PEFo2 AT AN F 19, 98 2 &
F5A 19, AR 2ok 19, A R 2459 19
olgict. IMYAFHAAE FE7 VA e He 5
o5t X Za S, ZFFAMAE AZEY AHE
FAA) FoAZ 5 EAZ ) DA A wAlEEeo g
BT AE7E AAE AT 19, @ 1y, A
9, 37 A% 19, 3473 175l

a &

=g e £ E A4 A9 AEA st
A2 Ak vEFE F7RATIA0, T2 A2 3
F71 G A Abgell ARES 0S5 . AR i, obA
Hgm g gub 5 = gl 477} A g-sl AV A e
% dlel A 9] Dbz AAde] el Ayl Heix
N P AR A AR F 24 HF2}52(Ca
paradox)Z. Q1&F A A7F &4t (reperfusion injury) $-& &
27171 % g}, otel =& Opalka 5ol 2] &) 3HAE wl7}H)
Zolul Algel oFEw” A AMPHEE AAQl EA¥r}
olo| ZEeHA-F-NIE AH oz Addsis oz, A2
A Z FHA)-ATPO F& S7MA AT 75-F FA3
o) AS FEEFAAZF HEREFe FEHE o) o
2.7 A%k, ofe] =2 287 A Wl kot A4

o

o F21 %]
1996;29:191-8

A X 2E3le] PHFAE AFE AoE dHA
AT o] ol A EA M= AN AEE FAST
His-Purkinje %9} @1l Hah-go) glrka d=ixglc}”. 7}
dZelal A% &I 7|H-o] s del f-blockerol] ]3]
uhel k] ok ow, Al o] Fhe|Eopul o] A S A slA
712 e

¥ AT MAEF FAEFAAA oteledt =auld
zZhzh A2 45 2AA R AFEste] 2 A w3hE v
astdeh Alvtre dele=TelA FoAdsl= wElrh o
AL SRS EF 1Yo, e FolrlA & F8%
28]l wl o] viehygoh Alutgel &) "etel Frke
A2 A avEE Z7MATE A o2 odeA gled, u
2hx] FHe oAl A2 F5FAA GEL YA 42
EAF AL AR FEF EadEE AL veA
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