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The Effect of Aprotinin for Hemostasis in Open Heart Surgery

Min Su Hong, M.D.*, Kyung Tai Cha, M.D.*, Wook Su Ahn, M.D.*
Yong Hur, M.D.*, Byung Yul Kim, M.D.*, Jeong Ho Lee, M.D.*

The 26 patients were randomly selected among patients who underwent valve replacement from Fe-
bruary 1992 through September 1993 at National Medical Center. They were divided into two groups,
one control group(n=13), the other aprotinin group(n=13). The aprotinin group recieved 15000
KIU /kg aprotinin in the CPB priming volume and 35000 KIU/kg aprotinin intravenously during op-
eration. We checked preoperative and postoperative hemoglobin, platelet, prothrombin time, activated
partial thromboplastin time, creatinine phosphokinase and lactic dehydrogenase. There was no diffe-
rence in the patient’s above clinical parameters between both groups. The platelet count in both gro-
ups decreaced after operation. These findings demonstrated that the effectiveness of aprotinin was not
associated with platelet number but probably associated with a protection of platelet function and a
prevention of hyperfibrinolysis. The intraoperative and postoperative blood loss and requirement of

blood components were significantly reduced in aprotinin group.
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19923 2938 19931 9 Afo]ol] Q1-FAH| 9] £35h5}ol
D AF $22 ure BAF 22 X Fo B
NYHA functional class7} $%] 93l 37 o+ aprotinin
£ Fof gR2 H3o] gl 82l 269 & A Y sl o] A}
5 39S dx2reg T, A 139 aprotinin 2
FoEd i, o] EolA Aled e S =8 139 )
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EH1. 2 Fe e Uy TE4 = o
Aprotinin T =7 Aprotinin - E p value
MVR 3 6 %% (ml) 1199.3 + 540.0 2050.6 = 1624.5 < 0.05
Redo-MVR 7 2 <% (ml)
MVR + TAP + LA plication 1 e 570.8 & 269.7 1360.0 + 1052.6 < 0.05
Redo-M VR +AVR | 1 145 2608 + 1179 5245+ 737.8 > 0.05
Redo-MVR+TAP 1 ?‘jﬁk(ml) 992 3+ 727 4 3935. 9 + 2602.4 < 0.05
Redo-AVR 2 7} Zxl e 337;- + EEHANE A9,
Redo-DVR 1 1 - p < 0.05: significant,  p > 0.05 : not significant
MVR ; Mitral Valve Replacement,
TAP: Tricuspid valve AnnuloPlasty,
AVR Aortic Valve Replacement, LA ;Left Atrium
AlZrol o) A 7o 2 o Abxl A, NYHA class
I e]A} 91 7-$- 28] 3 Cardiac index 7} 2.0 1/ min/m?
T3 2. Oxygenator AHZ Bl o] &}ql #HA}= Membrane oxygenator (Maxima-1300, Med-
Aprotinin group - HEF tronic, USA)E- A}8-38lodar, 2% = & 3kx}i= Bubble
Membrane 9 7 oxygenator (VT-5000, polystan, Denmark)Z x}-8-3}ich
Bubble 4 - (X23F 2). Moderate hypothermiad}tel| 4] #F FH £x =
24 |/min/m2 & 3lelw AeEdtE: sFENbe 60
EE 3 olA SXIT HoUS ok mmHg A £ 2 2553} Prime solutiond 3+2}2] hem-
atocrit 7} 30 % 7} ¢ 3lel g Ale A= Mo} F& A¥
AprotiningF(n=13) HFxF(n=13)

vto] () 424+ 103 NS 421+ 44
A (g 9) 716 NS 5/8

TEAIZHE) 3162 £ 609 NS 3500 = 620
ACC time (&) 639 £ 220 NS 656 £ 209
A ) A ZHE) 1115+ 307 NS 1122 + 325
A (x103/ml)  202.6 £ 100.1 NS 2295 + 526
a4 (g/d) 138+ 20 NS 127+ 27
PT(X) 128+ 17 NS 125 09
aPTT (&) 310+ 51 NS 327+ 52
CPK(U/L) 472 + 319 NS 691 + 475
LDH(U/L) 2339 + 625 NS 2526 + 1238

|
|
|
|
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7 AE Y r REHATR 249,
ACC = Aortic cross clamping time

PT = Prothrombin time

aPTT = Activated partial thromboplastin time
CPK =Creatinine Phosphokinase

LDH = Lactic Dehydrogenase

NS = Not Significant *

35000 KIU/kg & 4o] Ao g Fojaldrt v & B4
29l 77\ % A#s)ol Enthran & F2 Abgslg 1, ol
I A9 432 Aorto-bicaval cannulation 3}ell, Heparin
sodium & 300 Units / kg 2 F°33}e] ACT (Activated clot-
ting time)o] 400 & o]4bo] HA L o) AAE A A7
Fee ARk $E5E ACTS 4002 o) A% &
22171 5L H g Aol & heparin & T Foi3}sdct. A 2@t

= UL, 30% ©]Ake] #x}= mannitol 25%) 3~4
mi/kg, 50% D/W (Dextrose Water) 25~50ml, albumin
(25 %) 100mi, 10% CaCl: 1 ml/100ml (Blood), sodium bi-
carbonate 2mEq/100ml(prime solution), KCI 0.45mEq/
100ml (prime solution), heparin sodium 600 units/ 100 ml
(prime solution)2} Hartman’s solution-g& tid}e] A A ako]
i 2F 1800ml 7} B =5 slodcth WE el 44
A1 2F A A 28] -8 AM2-3] T cold St. Thomas sloution (15~
25ml/kg)e Al Z B3 o2 A}8-3}o] Aortic cross clam-
ping &<t v 30 Fupr} whEA 02 Aba-slgic).

o] =il A HAE FA = Fd + XFHA B BAJE}

Ach EAH FA& SPSS/PS+ 4.01 3& A} &5}e], 24

B FHETE 2o fol S T-test (p < 0.05)2 F3ic).
4 =t
gzle] EA 9l £ed dHostd 7 alel] glelA Apro-

tinin 3 o 27 Abo]of| ol 2ol = Gl rh (=3 3

=% Y2 aprotinin ol M e H 2T vl 2 of A}
233l ZrAasEg s, £E93d $¥ 5 apotinin T2 w$ 7
2=} 22y £F 1 dAl = A2 25 aprotinin
o] ¥o] Aot HAFAQ FoldL sl ER 4)
Zhgtell slol A A e|ghe] Fd ¥, FEFolx Ak A

Sholl whe} A3, 3

B5 AUTES Fol7) el $5F
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1993:;26:749-52 WA= Al Aprotinin 2| X| & & 1t

EHE 5. FEFT HAA m!
Aprotinin - o 2 p value
A4 (g/dl) 110+ 12 108+ 1.2 > 0.05
HA49(x103/mm3) 1402+ 317 1588 59.2 > 0.05
PT (&) 137+ 1.5 139 + 1.9 > 005 M Aprotinin group
aPTT (%) 345+ 109 322+ 63 > 0.05 fZi Control group
CPK(U/L) 958.0 £ 480.1 1189.5+1073.4 > 0.05
LDH(U/L) 457.0 + 85, 9 460.6 89 9 > 0.05
Zh PAE T R rﬁ A" F EAE.
PT = Prothrombin time g 1 . i
aPTT = Activated partial thromboplastin time w/ P/C  plt. conc. FFP
CPK = Creatinine Phosphokinase
LDH = Lactic Dehydrogenase Fig. 1. Requirement of Blood components

W/B ; Whole blood, P/C:Packed red cell, Plt. conc.; Platelet
concentrate, FFP: Fresh frozen plasma, NS not significant

p < 0.05 ; significant, p > 0.05 : not significant

Aol H oo £AE £ ofv]s g Ao 4= heparin & F& Frox B8l A 2 ¢E-E<]t in-
t} CPK, LDH 7} Ao £4 o] B2 Jehdciy &luf trinsic clotting sys[em/] 243} 7} 471}, aprotinin< in-
aprotinin & AF8-8F o o 2Fo| FH o lo] EAH trinsic clotting system 2] Z7]gtA| 4] A7]= kallikrein

G2l 4do] ¢l 7 e F Ko} myocardial protection ] &3} o] &4d3E uba s}, clotting system &) E43F FHol o}
=gt o YA (ER 5). Ao 3lo] B3FE 2= fibrinolysis 8] &4 3lx oAlstE 71 2t} aprotinin

E5ol A FE FEF 1 UA7A] Fol7t §°u AR 5 S AF8-31R] 938 3HRA}Fol| A& a-plasmin inhibitor level
A o4 oheut 2ok(Fig 1) A8 o AL o] A 2)wsHEql HAke] 50% vinte g 7HAiEEd o)A
o wpe} 2w FHid 2 g3l Al F917] [LH"[“)“ EAH o £ hyperfibrinolytic bleeding @] ®FAY 7}5-Ad o] Abds] o}
2 4 9v|7} §1&7 Avh HAagd ofETo qlo] EF £ AL 99|} A ejEshset #x3h fibrinolytic ac-
7ra 57 wi-ol dAge] Szt #FE FA A -9 tivity 3= Al A& extrinsic plasminogen activator ol ]3] 4]
AL gl Ad ¥ed4E 2YAE FAAR = F = of7]¥It}d. 18] A aprotinin £ 4] fibrin (ogen) degra-
4 2ko| thekd o} hypovolemia Aol A= F917] dation products 2] 7}AE hyperfibrinolysis 7} A f o=
ol FA A F-2 A4S gl A At 9l AF-5 S ghok aprotinin-g AN Hol F&=
o]+ platelet adhesive receptor(glycoprotein Ib)2] =44

i & ol Alojst A 5 A vhar ot whebA] Al kA

FAN o] Fozn At o] AoeHAE A

Ao eeF n A AHql F8o] oF 3% A xo| Fhajol A EA A7) e SR s 28 S £ 7 9k

A7 e Ayt 4~5d Fok I vlSel A B Aprotinin & 7= 85L& A3l oic} oefsich Roy-
% =%l 9384 aprotinin & AH4-& A3} FEF FEHo) ston G- 2Xx 10° KIUE A o2 g7l FHA 2 X
ek 30~50% AT, B2 58 o7 A A 100 KIU S FHYe| 52, A7d3 AMegd 5x 108
bd Tk ] ,i#i R}, KIU & Zt}x slgdoh”. Van Oeveren 52 single dose reg-

Aprotinin o] 2H-4-7] 12 o}zl #As] W A 2= odsh imen (2 X 10 KIU aprotinin in the prime)2- 24 &3 x4}
21}, aprotinin-2 A 2]E3HsoF owo] Z1AH T4 of Ao A AAE BE F Advk sk Carrel &
3

ol ag 275l A A7 = AL v’ A 243 -l 2x 108 KIU-E E-& 224 Royston
A 2l AAY g Zahgo BAREZH A7 plas- o)) A A= high dose aprotinin & F-o{ute Fz}e} ¢}l =
min 3} kallikrein 2] inhitor &4 A ¢] <3HE<) kallikrein z| ¢¥eke}”. Covino 52 Roystono] A|A|E g2 125
system 2] activation & 2JAl3}e] intrinsic clotting system Apg-gle] U3 EE Bk, 1/4 g A= TUZ 28
r£+= hyperfibinolysis & odlWhal ¥ &35 W=7 2o} 275 9L 5 ddebz ok Kawasuji 52 30000
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AL A| Aprotinin2] X|E & 1}

KIU kg & A58 31Nl @31, x| 7¢s 7500 KIU [ kg
£ A 9)stEgt Ao g Fojghe 2 high dose aprot-
ining FoIg A% $Ug 332 Jd A . =

o AxE e o) FA F& Sskn) whel glo] A ‘Eé&
zlo] & Kol 712 aprotinin o] A &3t 24 7] Hlo] oe
A2 &9t7] wFole}. Zeirt aprotinin® 71A & 3
e B of 22 g7t o1& <= 9lvh4E low dose aprotinin

o g gt o] B¢ A 2t
7 B

g5 FH9 3o &= low dose aprotinin F¢ 1}t
g A48 &% 29E aprotinin TF &2 TS vl
8 Bobd o o 45% 9 ¥ S Y F Uk 1
1, PT, aPTT, LDH £} CPK =]
e Ao

4% %o aprotinine] ¥4~
2 gk ol AAA RS fAdE
1207 e= 0
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