Experimental Study and Clinical Study about the
Effect of Aprotinin on Reduction of Blood Loss
during Extracorporeal Circulation
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~oXY) v YDA (K - ~o%Y U heparin sodium N E
Nobo. Nordics A/S # i Copenhagen, Denmark) 200IU
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Abbreviations : ACT, activated clotting time; APTT, activated partial thromboplastin time; ATI,
antithrombin Il ; CPB, cardiopulmonary bypass ; DIC, disseminated intravascular coagulation ; ELISA, enzyme
linked immunosorbent assay ; FDP, fibrin/fibrinogen degradation products ; FPA, fibrinopeptide A ; FPB,
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Table 1. Aprotinin dosage regimen for dogs

Before ECC During ECC ECC priming
intravenous intravenous volume
Group 1 30000KIU/Kg 7500KIU/KG/h 15000KIU/Kg
Group I —_— 7500KIU/KG/h 30000KIU/Kg
Group Il 30000KIU/Kg T500KIU/KG/h —_—
Group V _— —_—
Table 2. Patients and operation data
Control group  Aprotinin group
n=25 n=25
Age 59.7+9.8 59.4+10.4
Sex M/F 21/4 20/5
Operation time (min) 29877 288+58
ECC time (min) 109+31 119+28
Aorta clamp time (min) 5217 58421
Numbers of grafts 2.4+0.8 2.9%£0.9

Aprotinin dose regimen and time of biood sampling

Biood Biood Blood Blood Blood Biood Blood Biood  Blood Blood
sampling sampling sampling sampling sampling sampling sampling sampling sampling sampling
1 2 3 4 5 6 7 8 9 10
Y ‘Y Y Y Y I PV Y Y PV
-4 Operation > OS.I POSt Pos1 OST[

H : ti i tion ati
i lmaExtra corporeal circulation w1 : opemron opesrﬁron OpT;'ro opg;fhron
Heparine |} n Protamin
T 7500KILKgM DN |
‘Aprotinin 30000KIUAKg
in ECC priming volume

Fig. 1.

Aprotinin dosage regimen for clinical study and time of blood sampling.

fibrinopeptide B 815-42; IU, international unit ; KIU, kallikrein inactivator unit; Op, operation; PIC, plasmain
a, plasmin inhibitor complex; PT, prothrombin time; RIA, radio immuno assay; TAT, thrombin

antithrombinll complex
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BEROITEYEERL T2 LELZONDY. BRMMCE
FEBHGBEMEEIHEHM T T A ¢ vHilEE DR eR ) =F v
VE-RE ARG T REAREBY N 2AKE S SHE
L.

16. 747V 724 F A (fibrinopeptide A, FPA)

747V _F a4 F BB 15-42 (fibrinopeptide BB 15-42,
FPB)
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BRAZL KNI 4 TV I/ RFELF A THY, 7523y
N7 47V VEDBLTETRIDONT7 4 7TV /T rqy
BB 15-42 Th5. MHEXMETHZ L X HBRER, HER
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T4 7V IRT 2L A RBERY, 747V Ty
BB 15-42 13 BROEWILOIBERE L 70 5. RS ®RATRE
e RIERE (Radio immuno assay, RIA) CHIE L1-.
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'
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Fig. 2. Activated clotting time change by aprotinin (n=14). *%p<0.05
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Fig. 3. Activated partial thromboplastin time change by aprotinin in Group I and Group II (n=14). *%p<0.01
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Fig. 4. prothrombin time change by aprotinin in Group| and Group I (n=14).
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Fig.5. Activated clotting time before and during CPB. Closed circle Group 1 (n=7). Open circle Group I (n=T7). Closed
triangle Group Il (n=7). Open triangle Group N (n=7). % p<0.05 compare Group II with Group | and Group I.
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1T Wilcoxon BBE 3 & U Kruscal-Wallis BEX L TRE L, FRVYRTSRAFVERIZT e v S L 5 T103.44+
R p<0.05%EZEEDH D & LTHE L. 24.585:5129.3+11. 3 ~EFEI (p<0,05) FEHE L1 (K 3).

Zabr v VRREZT 7 e = v 5 R38.3440. 378 T,

A & B EHITR.55E1. 218 LB Lish o7 (R 4). ~0) vigs
1. BRI BT CEE LR ERREIZ500 8z Ty, T, 1,V
EABERINC 7 e F= v E L | B IO NBETIXE BT~ v 56055 X b ACT 230080 % F [E 5 5 f5
N | * |
1400 A
— %
1200
1000
800
B During Op.
600 4 Post Op.
400
200
0- /

Control Aprotinin
Fig. 6. Blood loss during operation and 6 hr post operation (n=25). Black colums during operation. Hatched colums 6 hr during
operation. Hatched colums 6 hr post operation. %p<0.01.

| * |
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10

H Blood Transfusion

K1 Fresh Conservative Blood

-
Control . Aprotinin
Fig.7. Total blood transfusion and fresh blood transfusin (n==25). ‘Black colums total blood transfusion. Hatched colums fresh
conservative blood transfusion. %p<0.01. : :
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Hemoglobin

g/d!

e

O~———>0 Control

&—————e Aprotinin

Smin 60 min

T L T L]
Control Heparin ECC ECC ECC
120min

T | 1 L § 1
Protamine Post Op Post Op Post Op Post Op

1hr 6hr 12hr 24hr

Closed circles

Fig. 8. Hemoglobin blood concentration before, during, and after operation. Open circles control group (n=15).
aprotinin group (n=15).
Platelets
10 %3/m1

300 -y
o———0 Control
&~ e Aprotinin

200

100

0

Smin 60min

Fig. 9.
aprotinin group (n=15).

¥ T 1 T | |
Control Heparin ECC ECC ECC
120min

Piatelet blood concentration before, during, and after operation.

T T T 1 T
Protamine Post Op Post Op Post Op Post Op

1hr 6hr 12hr 24hr

Open circles control group (n=15). Closed circles
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1500 =
1000 ~
500 -

g 3

X - x X

0 T T T T T T T T T T

Control Heparin ECC ECC ECC  Protamine Post Op Post Op Post Op Post Op
5min 60min  120min 1hr 6hr 12hr 24hr

Fig.10. Activated clotting time before, during, and after operation. Open circles control group (n=15).
Y p<0.05 between control group and aprotinin group.

group (n=15).

Closed circles aprotinin
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0 L Ll 1 1 T T L L ¥ )
Control Heparin ECC ECC ECC Protamine Post Op Post Op Post Op Post Op
Smin 60min  120min . thr 6hr 12hr 24hr

Fig.11.
circles aprotinin group (n=15).

Activated partial thromboplastin time before, during, and after operation.

Open circles control group (n=15). Closed
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Fig.12. Prothrombin time before, during, and after operation. Open circles control group (n=15). Closed circles aprotinin group

(n=15).
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L ¥ T T |
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thr

6hr 12hr 24hr

Fig.13. Fibrinogen plasma concentration before, during, and after operation. Open circles control group (n=15). Closed circles

aprotinin group (n=15).
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Fig.14. Fibrin degradation products plasma concentration before, during, and after operation. Open circles control group (n=15).
Closed circles aprotining group (n=15). %kp<0.01, % p<0.05 between control group and aprotinin group.
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Fig.15. D-Dimer plasma concentration before, during, and after operation.
aprotinin group (n=15). *%p<0.0l. % p<0.05 between control group and aprotinin group.

Open circles control group (n=15).
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Experimental Study and Clinical Study about the Effect of Aprotinin on Reduction of Blood Loss during
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Abstract

It is reported that high-dose aprotinin can reduce blood loss during extracorporeal circulation (ECC). But the mechanism
of the effect of aprotinin is still unclear. In addition, optimum timing of administration as well as the dosage of this drug has
not yet been determined. Experimental and clinical studies were attempted to clarify these unresolved problems regarding
aprotinin. Changes of the parameters concerning coagulation sytem were observed through various methods of administra-
tion of aprotinin during ECC. Experimental studies were done using 28 mongrel dogs which were divided into 4 groups (7
dogs in each groups). In Group I, aprotinin, given intravenously before initiation of ECC, was mixed with the priming vol-
ume of ECC and given by continuous drip infusion during ECC. In Group I, aprotinin was mixed with the priming volume
of ECC and given intravenously by continuous drip infusion during ECC, without infusing aprotinin before ECC. In Group
[, in which aprotinin was given before starting ECC and during ECC, without being mixed into the priming volume. In
Group IV, aprotinin was not given in any phase of the experiment. The results of these experimental studies, show that there
was no difference in the parameters of the coagulation system between group I and II, while there was a significant differ-
ence between group I and Il during and after operation. This suggests that intravenous administration of aprotinin before
initiation of ECC does not affect the coagulation system. Following these experimental results, the usage of aprotinin in clin-
ical study was done by the method applied in Group II. Aprotinin was administered for ECC in 25 patients who underwent
coronary bypass surgery (aprotinin group), and its blood loss reduction effect and hemostatic mechanism were compared
with the same numbers of patients undergoing the same operation without administration of aprotinin for ECC (control
group). Serial blood samples were collected during and after the operation in both groups of patients to examine various
parameters of the coagulation and fibrinloytic systems. The volume of blood loss during and 6 hours after operating, and the
volume of total blood transfusion were significantly lower in the aprotinin group. There was no difference between the two
groups in terms of platelet count, activated clotting time, activated partial thromboplastin time, prothrombin time, fibrinogen,
and thrombin-antithrombin Il complex level. On the contrary, the aprotinin group showed a significantly enhanced level of
 plasmin inhibitor and also a significantly reduced level of plasmin- «, plasmin inhibitor, fibrin/fibrinogen degradation
products, and D-dimer during ECC. From the result of the present study it is concluded that, although the coagulation system
is accelerated during ECC, the fibrinolytic system is suppressed by administration of aprotinin which finally resulted in
reduction of blood loss.



