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Effect of Low Dose Administration of Aprotinin in Pump Priming Solution on Cardiac Surgery.
Seong Min Moon and Seok Cheol Choi'. Laboratory of Extracorporeal Circulation, Department of Thoracic
and Cardzovascular Surgery, Dong-A University Medical Center, College of Medicine, Dong-A University, Busan
602-715, Korea, 'Department of Clinical Laboratory Science, College of Health Sciences, Catholic University of
Pusan, Busan 609-757, Korea. — Aprotinin, a serine protease inhibitor, has been used to ameliorate the
inevitable consequences, including blood component injury after cardiac surgery with cardiopulmo-
nary bypass (CPB). However, there are many arguments on its dosage or usage. We assessed whether
administration of low dose of aprotinin in only priming solution has any beneficial effect or reduces
its side effects on cardiac surgery. Thirty patients scheduled for elective cardiac surgery were ran-
domly assigned to aprotinin group (n=15) which received aprotinin in priming solution (two million
kallikrein inhibitory unit, KIU) and added one million KIU at 1 hour after the beginning of CPB or
control group (n=15) which did not receive it. Hematological and biochemical variables, cytokines and
cardiac marker levels, and postoperative outcomes were compared between two groups at before, dur-
ing or after operation. Platelet count in aprotinin group was higher than that of control group at post-
operative 24 hr. Activated partial thromboplastin time in aprotinin group was longer than that of con-
trol group at intensive care unit (ICU). Troponin-I level and postoperative blood loss volumes in apro-
tinin group were lower than those of control group at ICU. There were no significant differences be-
tween the two groups on the others. These results showed that low dosage of only priming solution
during cardiac surgery with CPB reduced platelet destruction and postoperative bleeding, and attenu-
ates myocardial damage. However, further studies need to be carried out with more population or
pediatric patients for evaluating various aprotinin usage.
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Aolg 308 e drdo g st A7 A wet
WA BAES FHYE aprotinin Fo} F(n=15, ©]d} o}z
ZEUF)3 aprotinin B § & (n=15, 0|3} hXT)0.8 &
FalQa, A fA50) gal o)F BRYE H8s] 47
Atk ERFEL ¢ F 0o #FAF Aole YA
(Table 1, Table 2).
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% T 2% midazolam 10 mg, ketamine 60-70 mg, succi-
nylcholine 75 mg, vecuronium 10 mg, fentanyl 250-500 ug
2 Selsiad 71 W 4B AARL, 5¢ S veouro-
nium (4 mg/kg), fentanyl (25-50 pg/kg), sevoflurane (0.3
MAQ)E ol &3t S {FAIStAT
A
A5g A AF AN 7= BlekEA Sarns 9000 roller
pump (3M Healthcare Co., USA), €1%7]& Sarns TCM
O Heat exchanger (3M Healthcare Co., USA), &+ 4}3}7]
£ Affinity Trillium (Medtronic Inc, USA), 598 HE &
Affinity (Medtronic Inc., USA), Wzt o AAFAY FA
E+= Terumo Sarns conducer cardioplegia set with MP-4
(Terumo Co., Japan), 221 A 9<% 3| Z(Medtronic Inc.,
USA)E 2& #AolA SLHA Agatith & & 25l
Aol A H2E FAA AZs}7] A heparin 3
mg/kg)& HAF3}t AMoz Fojsty AT BYAND
(activated clotting time, ACT)o] W& T2 420% o|4, o} =
ZEHITE 700 o]} FAHES At dF A7

Table 1. Demographic characteristics of control and aprotinin

groups
- Group
Characteristics ol (n=15) _Aprotinin (n=15)
Gender (male : female) 9:6 7:8
Age (year) 54.46 +13.60 51.53 +16.80
Height (cm) 164.86 +10.63 163.90 £ 11.17
Weight (kg) 63.22 +13.18 64.68 +15.12
BSA (m’) 1.68 + 0.21 170 + 0.23
LVEF (%) 60.00 + 5.84 60.08 + 7.74
ACC time (min) 63.33 £ 33.26 7493 + 39.02
CPB time (min) 115.20 £ 75.79 144.46 + 90.55
OP time (min) 242,00 £122.19 282.00 + 11049
Heparin usage (mg) 237.46 £ 53.32 22840 + 49.45
Protamine usage (mg) 264.46 + 56.80 263.33 £16.20

Data were expressed as mean * standard deviation (SD).
There were no significant differences between two groups.
Abbreviation: BSA, body surface area; LVEF, left ventricular
gjection fraction; ACC, aortic cross-claming; CPB, car-
diopulmonary bypass; OP, operation.

AML g z7F9 A9 Hartmann £, 15% mannitol (6 ml
/kg), sodium bicarbonate (40 mEq), ascorbic acid (1 g), ce-
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29 FAd AEo] aprotinin (Hanlim Pharmaceutical,
Korea) 2005+ KIUZ A7F519%, A24@ A% 147 ¥
1009} KIU (kallikrein inhibitory unit)yg F713tAth. & &<
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e B XM%% 53 F98tn 1 F gFY @Azt
20% A2 10 ml/kg® FHs} o B45E o[ &3
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Table 2. Operative procedure of two groups
G
Operative procedure TouP —
Control ~ Aprotinin
AVR 3 3
MVP 2
MVR 1 1
Redo MVR 0 1
MVR + Maze OP 3 0
MVR + TAP+ Maze OP 0 1
DVR + TAP 0 1
DVR + Maze OP 1 0
DVR + TAP + Maze OP 1 0
Graft replacement of aorta 1 1
Graft replacement of aorta + AVR 0 1
Graft replacement of aortic arch 1 3
Removal of myxoma 0 1

Total 15 15

Abbreviation: AVR, aortic valve replacement; MVP, mitral
valve plasty; MVR, mitral valve replacement; Maze OP, tri-
cuspid annuloplasty; DVR, double valve replacement.
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Fig. 1. Changes of total white blood cell(T-WBC) counts in
control and aprotinin group during three phases of
perioperation. There were no significant differences
between two groups at any sampling times (p> 0.05).
Pre-OP=before operation, ICU=immediately after ICU
(intensive care unit) arrival, Post-24h=24 hours after
ICU arrival.

—O— Control group
—i— Aportinin group

Pre-OP ICU Post-24h

Fig. 2. Changes of platelet (PLT) counts in control and aproti-
nin group during three phases of perioperation, Platelet
count in aprotinin group was higher than that of con-
trol group at Post-24h (*, p=0.05)
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Table 3. Comparison of blood coagulation test at pre- and post-operative periods between the two groups

Control vs Aprotinin

Pre-OP

Variable

Protamine-30m ICU

PT (sec) 12.60+2.04 vs 12.28+0.98
PT (INR) 1.05:0.16 vs 1.03+0.08
aPTT (sec) 25.64+3.10 vs 27.86+5.78
ACT (sec) 130.53+21.26 vs 130.93+17.82

- 16.62+1.58 vs 15.91:1.66
- 1.38+0.13 vs 1.32:0.14
3524+11.57 vs 46.35£17.05

126131123 vs 130.73 £ 12.31 -

Data were expressed as mean * SD.
*, p=0.05(compared with control group).

Abbreviation: PT, prothrombin time; INR, international normalized ratio;
aPTT, activated partial thromboplastin time; ACT, activated clotting time.

TR @ F71sH tHp=0.027, Figure 3).

AR F A AL BUNH creatinine®] 55+ 4 A3 o
= 9 HlEolA {3 Aojrt YAtHTable 4).

747)% EAAQ AST, AKT, T-bilirubin®] S &= 44
2 g 7Y uladA Fg 2ol fgckTable 4)

a2 FA A9 TINF-as} [L6 35 5= AZZ2 F + 7+
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Fig. 3. Changes of troponin-] levels in control and aprotinin
group during two phases of perioperation. Troponin-I
level in aprotinin group was lower than that of control
group at ICU (*, p=0.027).

FE f% FEAL ﬂi 71?& Fot 28HF e (Post-24h %
F 2¥3) dzxTol ° TEG o ST (Ep=0.038,
p=005, Table )~ FEF fé@iﬂm} AHEFE tRTol HE
T AA 2 AE T2 R AA S0l AFoE 25 T
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Aprotining 4:¢] Aol oA &3 serine pro-
tease A A Z A 167] ¢} o}u|Ato] 5870 9] chaing o] F &
2% 6,512 dalton®] polypeptidec]t}. Aprotining] 28 7]
AL olA wis] WA Yo BEFoE Ay
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o] 9lom, kallikrein, factor XIla, Cha 53 2-& 4] Wy
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Table 4. Comparison of liver function & kidney function markers at pre- and post-operative periods between the two groups

Group Control vs Aprotinin

Period
Variable Pre-OP ICU Post-24h
AST (U/L) 29.00+15.76 vs 31.20+29.35 66.73:24.30 vs 68.13+59.31 73.06+33.47 vs 104.00+115.68
ALT (U/L) 49.86+72.73 vs 28.00+14.47 31.86+10.56 vs 26.60+10.90 32.53+11.77 vs 50.06+46.81

0.65+0.33 vs 0.77£0.34
19.20£7.02 vs 15.66+6.03
1.00£0.27 vs 1.1040.43

T-bilirubin (mg/dL)
BUN (mg/dL)
Creatinine (mg/dL)

1.42+098 vs 1.34+0.73
16.06£5.62 vs 15.40+6.21
0.78+0.20 vs 1.18+1.24

1.19+1.11 vs 1.26+0.81
23.66+8.01 vs 24.13+7.98
0.88+0.22 vs 1.06+0.32

Data were expressed as mean + SD.

There were no significant differences between two groups (p>0.05).
Abbreviation: AST, aspartate aminotransferase; ALT, alanine aminotransferase;

T-bilirubin, total bilirubin; BUN, blood urea nitrogen.
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Fig. 4. Changes of tumor necrosis factor-a (TNF-a) levels in
control and aprotinin group during four phases of
perioperation. There were no significant differences be-
tween two groups at any sampling times (p>0.05).
CPB-10m=10 minutes after the beginning of car-
diopulmonary bypass, CPB-off=immediately after the
termination of cardiopulmonary bypass.
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Fig. 5. Changes of interleukin-6 (IL-6) levels in control and
aprotinin group during four phases of perioperation.
There were no significant differences between two
groups at any sampling times (p>0.05).
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Table 5. Comparison of postoperative blood loss and blood
usage volumes in the two groups

. Group
Variable
Control Aprotinin

Blood loss volumes

Post-OP 24hrs (mL)  783.33+507.05 493.33£439.10

Total {mL) 1,259.66+1087.01  764.00:618.22"
Blood usages volumes

P/C (ml) 573.33+533.80 426.66+489.11

FFP (ml) 240.00+304.25 200.00+239.04

Data were expressed as mean + SD.

*, p=0.038(compared with control group).

t, p=0.05(compared with control group).

Abbreviation: PO-0st-OP, post-operative; P/C, packed red cell;
FFP, fresh frozen plasma.

Table 6. Comparison of post-operative outcomes between the
two groups

Group
Control Aprotinin

2427+17.07 21.7017.51
115.64+118.52 92.24+84.86
19.80+14.10 22.20+1043

Variable

Ventilation time (hr)

ICU stay time (hr)
Hospitalization (day)

Incidence of arrhythmias (case)

Sinus bradycardia 2 2
Sinus tachycardia 3 1
1st degree atrioventricular block 1 0
Atrial fibrillation 3 3
Premature ventricular contraction 0 1
Complication (case)
Fever 2
Pleural effusion 1 0
Sepsis 1 1

Data were expressed as mean + SD.

There were no significant differences between two groups
(p>0.05).

Abbreviation: ICU, intensive care unit.
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