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Effects of Three Different Regimens of Aprotinin Dosage
on Blood Loss During Open Heart Surgery

Yong Woo Hong, M.D., Young Lan Kwak, M.D., Sou Ouk Bang, M.D.
Eun Seok Yoo, M.D,, Chun Soo Lee, M.D. and Keum Hee Chung, M.D.

Department of Anesthesiology, Yonsei Cardiovascular Center and research institute,
Yonsei University College of Medicine

Background: High dose of aprotinin has been known to reduce the requirement for homologous
transfusion and the loss of blood during cardiac operation. The aim of this study was to investigate
an effective minimal dose of aprotinin.

Methods: With IRB approval 61 patients undergoing cardiac operation were divided into four groups.
Group I was control (n=15). Group Il(high dose aprotinin, n=16) received an infusion of 24,000 KIU/kg
of aprotinin followed by continous infusion of 6,000 KIU/kg per hour until the end of operation. A
bolus of 24,000 KIU/kg was added to pump prime solution. Group IlI(low dose aprotinin, n=16) received
a bolus of 24,000 KIU/kg to prime solution. Group IV(minimal dose aprotinin, n=14) received a bolus
of 12,000 KIU/kg to prime solution. Coagulation profiles were analysed and blood loss through chest
tubes & amount of homologous transfusion was measured. Statistical analysis was performed using
one-way variance analysis.

Results: Group I demonstrated less amount of blood loss than group I with statistical significance.
Blood loss in group III was reduced about 20% but the reduction was not statistically significant. Group
IV could not reduce the blood loss.

Conclusion: This study shows the efficacy of high and low dose(not statistically significant) aprotinin
infusion during cardiac surgery in postoperative blood loss. Use of aprotinin less than low dose regimen
may not be effective in reducing the blood loss and amount of homologous transfusion in cardiac
operation. (Korean J Anesthesiol 1997; 32: 244 ~251)

Key Words: Surgery: cardiac. Pharmacology: aprotinin.
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M =

o Mg AdePd ©E gALw
A= 44, A ARagd, agaelSd
e €F 9 %0l o 29z AW we
o FEE Yoz A, HZole FF Y o
& AIDS(acquired immunodeficiency syndrome)’$} 7+
A 5o vlolAd AR 7l A¥Ao] =l
o @tk FEE A e xHESo] gloigte
o B AFE A5 g HA oo ©E 5
FE A7) He A5 Qs wyERE
<3 A7}4¥ (preoperative autologous donation), £&
3 €% "4 (intraoperative and postoperative
blood salvage), F4AA 4 FA A3 4 (acute nor-
movolemic hemodilution ; ANH) 53} £3& 744
A 7 e FEAL 5T E F U o)F A
ddellA HAREE Al dal ALz Y= o
MEE T aprotinin, tranexamic acid, €-aminocaproic
acids& E 4 e 2FNAE aprotining 7}#}
W2 A7 A" Aol e kAlo]t).

Aprotining  serine protease inhibitor2 4], trypsin,
plasmin, kallikrein 9] whid Ea)) ¥ 4 (protease) Z
AAFt HAX TaA 2 HeAd SHAAE o
Aslw dFElME 53] dawe 8o 2e
sto] Haghel f2H(adhesion)T} 27 (aggregation) S
AA=T d4ape 258 Fdozy ¥k
#FEAFE Ao g#A enPd, 229 aprotinin
o4 A¥Fo] Fol=t AP 7ol A E of
A= PulistA R Zol P& AHlold”. A
FHdFAe] AFENA aprotinin® FEE G
% 50% ZEAIH FEF w s FAAANE
Aoz Busgon®, oA £¥dY Fu: g3
SES AH FAPE dE Aoz AU, g
A, plasmin?} kallikreing <jAls}7] 8 Way =
B FEE As¥ B¢ fAE Aol s
4 2 53 ¥FEEE 4A487] Q% aprotinin
o HiFelgFL ofF olgel Be oo
Aprotinino] 43 mrte] FFoln $IYzzys
F €A % $32dWP {4, AN 45
o @YFe FHsA) M AAE I Qe u NS

A 28 9 7Y% Y & dE A9 €%
Xl =317] 9% aprotining] & AAE A
< oi¥ oudE Golat Mgk zE HA
744 o2& aprotining] P & A}I)E
olgigel Y& wh AAEL A Agszn YE
aprotinin®] FofeFg Ank 9l 429 12 FFAS
 2¥%F 9 FEP viNE dgg AHR
skl

CHat 3 g

VI s

€ A7 19959 29 %E 9U7A dAelad
AZEBAE el A BetixE 8 AW AN
22 MAEE AWite AUdgA 619¢ Hdoz
o] AgHoz AP on 7o Uy 49
BT F Aoz A% $AETE TG
e W A7 At AAY g4d $27)
100,0007Hm’ w|REQ) RAHE 2EA Aol UE B
29 S FEE AYNE ¥, AREE &
2 &3, ¢ F 3 2¥ol o] A5E
AEE B2 o aprotining Foluhe 719
€ 8AE2 £ ATl Agsigc.

2) v} #

AXNAE morpine 0.1 mgkgE ZFE ¥ 44
oA %3 AHEE H2sle] lead NS} V5E 71
At A 2FFHd 9 HEY sleslzE $=
HAARNE Fatod AQletslch. w2 e fentanyl(15~
20 ug/kg)¥}t midazolam 2.5 mg % panuronium 8 mg
¥ vecuronium 8 mgo T S E3lglon fentanyl(20
~30 ug/kg)?t 49 isoflurane o2 Wk E §-R)e
et HEHF ARAel #gt 3 mgkge AF3)
3 A 3314 7H(activated clotting time)S =4 s}o]
At 4802 ol4o s FA BTt Mee3
< FFTE MM 9 Y B4£XU)E At
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129 YAEL aprotining Fojshx) e Pz o
2 8 A 239 $AFNAE aprotinin[500,000
Kallikrein inactivator unit(KIU) = 83 mg, YEAHS
UHHRE ¥ 4 mgkgd 100 mie] Az AlodSol) 3
A3to] 208 Ftoll AH AFgon olF A9
T8 A7A XD | mgkge 2 AFuAch w4
A EHA BEFHA Yol 4 mekg?] aprotinined M
7hlglen, AoiEstol By FHE] A 1 mgkg
22 gl Bd winx BFec A 379 @
AEE FHYelT 4 my/kge) aprotining H bt
29 A 472 $AEL 2 mgkge aprotininTHg F
ZAfoll Foksigict.

9 A7td 9 $35Y

WYY Y Z2Eg dPsHE $AE o
o wzt €3 AVt FEE AYsson nAEE
¥ @427} 15 gm o] 4ol 3 units, 13~15 gm
ol 2 units, 12 gm o]4ol™ 1 wnit?] & FAH
HollA] xfgate] FollA Ryt olof MY}
Aol et ZepX(MLekE, MY Hep=d 10%
F)E TF AFAY AN (crystalloid) S N F
o] 3wz Tl olu) Hohel MEL sucker
controllerE- o] -8-3}%it}.

A28y A4 FHEVINE 9§ Bob4 AM5E
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g o, AERFe FETEL dvtEzIX
27% vid o AYHch AT FFTY
< FHHYTE ALAERFY FEFEFES HEe
ez e AAEEFEZFES SASTATo|
Qs st g% £9 QY] IAYG S
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s ¥ g9 U AAEAESHE 4

E23td fAsen doiEagl A} 27% o]4e)
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SHRES YALX, SolEaSA), Saws,
ZESY AZ, $¥ EBREHAY A7l
thromboplastin time; PTT), 3}o] 231 ¥ 8} 4+ E(FDP)A)
£ FRsgon ALY, Asley FE Z2
Bt protamin)el] S1& 52l heparin)®) F37} Bt
¥, TR S RAZFE U 247 Fol e
389t 29%L FVAA ERF 1242 9

& RAZAR Fh(chest wbe)E F MEE o
o2 Asslor $U%E FUAU E4 247374
A 499 g 75Uk

6 % A

A7) M4 Ee FEALEEUAE EARAD
477t2] vl oneway analysis of variance® Y7}
sgen 7 Foeld Aol ME HAe ulzm
< Student’s t-testZ o] &3t} 25 pgho] 0.05 o]
9 o geigt Aoz vt

= 1}

) 84 54

7 2748 AF, vhols) REL ofelst Zow 7
Tl ol fidch(Table 1). &8 F&9 7
9 A7}-34 (autologous predonation)®} k& FE 2,33}
Z3kch(Table 2, 3). 3, 4iFollA ArtEde & 84
9 47 1, 22l Eob Bskon(p<0.05) 2FolA
o] F x| € (double valvular replacement)S A 38
e gxre) F71 ebFH gskd.

Table 1. Demographic Data*

Group 1 Group 11 Group Il Group IV
Cases 15 16 16
Age(yrs) 51.47+14.00 48.64 +10.94 51.81+9.63 48.75+£10.03
Body weight(kg) 51.2+7.19.19 50.93+£8.53 57.57+8.32 52.3318.88

a ; all values are mean+SD. Group I ; control. Group II ; high-dose Aprotinin. Group III ; low-dose Aprotinin

Group IV ; minimal-dose Aprotinin
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Table 2. Distribution of Operations

Type of operation

No. of patients

Group 1 Group 11 Group 111 Group IV Total
DVR 0 6 1 2 9
MVR 13 6 11 13 43
AVR 2 2 1 9
Total 15 14 16 16 61

DVR: Double valve(mitral and aortic valve) replacement.
replacement

Table 3. Number of Patients of Autologous Predonation

Group I  Group II Group III  GroupIV
Preop. 2 1 1
Intraop. 3 4 12 10
Total 3 6 13 11
(cc) {3 Blood Loss 24
600] Blood Loss 12
500
2 400-
-
g 301
D
200+
1007
0 m

Group |

Groupll Grouplll  Group IV

Fig. 1. Blood Loss. The amount of blood loss was least
at the group II, and was increased in order of group III,
IV and 1. Blood Loss 12: 12 hours after arrival at the
ICU. Blood Loss 24: 24 hours after arrival at the ICU.
+ p<0.05 compared with Group I

2) A9 €8 9 FEAZ

Ae) £@t FEATE 3, 420l vl8) 22l
SAgRez ol AeH 423 vlagd |

MVR: Mitral valve replacement. AVR: Aortic valve

(unit)
317

Transfusion of Packed RBC

Group |

Groupll  Grouplll  Group IV

Fig. 2. Transfusion of Packed RBC. The packed red blood
cells were given less in patients in group I than group
I with statistical significance. In ICU : 24 hours after
arrival at the ICU. + p<0.05 compared with Group I

ol AATHp<0.0S)(Table 4). ol F&A7 U
Aol el Hole 279 VAEZF olFBty)
Aee AWLL WA} wetr) WP Hoz A
STy

3) sulE==a 3]

dAufeasixe 72 AZE 7 Fl gujdds
ol et ohit 4delA FRAA =7 1247
Foll 1ol wish JUA FEl, olv 47 #A
Eol ArtFER S RF Ay W2y
utE X7t 30% oldew Frhg Zel 7|
Aoz AgFcH(Table 5).
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Table 4. Duration of CPB & Operation (min) (mean=+S.D.)

Group 1 Group 11 Group HI Group IV
DCPB 104.67 +27.90 116.57+25.32 96.44 1 14.85+ 82.56 £19.35%+
DOP 326.20+51.86 342.27+37.70 293.33+5147+ 275.88 +50.8*+

DCPB ; duration of cardiopulmonary bypass. DOP ; duration of operation. Group I, I, II, IV ; same as shown
in Table 1. * p<0.05 compared with Group I. + p<0.05 compared with Group II

Table 5. Hematocrit, Platelet Count and Partial Thrombopolastin Time (mean =+ S.D)

Group 1 Group II Group III Group IV
Hct (%)
control 41.1+3.3 39.6t+5.4 384147 40.1+4.1
post CPB 26.8+5.06 26.0+3.4 24.5+35 259+3.0
ICU 1 28.0t3.1 303136 302439 313+4.0
ICU 2 28.0+5.1 29.6+3.3 29.2+33 30.8+35
Plt(x10°/mm*)
control 203.1+67.3 161.7+53.9* 192.8+48.1 211.7+£529
post CPB 97.0+394 80.8+31.0 94.6+53.0 ©103.3+27.1.
ICU 1 98.01+41,3 102.7+30.5 105.31+28.9 112.1+285
ICU 2 91.1+39.7 99.3+26.8 97.5+232 101.41+264
ICU13 105.0+40.1 59.0+51.4%+ 87.51+384 99.6+44.3
ICuU23 112.0+37.6 62.4+56.0% +,++ 95.2+340 110.3+424
PT (sec)
control 142+1.4 14.8+4.0 139+1.1 138+1.4
post CPB 19.4+3.7 21.814.6 19.5+19 17.9+3.4
ICU 1 17.8+1.9++ 16.4+3.1 15.6+ 1.7+ 163129
ICU 2 164117 19.3+10.9 149+1.5 14.7+1.0
PTT (sec)
control 28.8+43 31.41+7.2% 28029 27.5+34
post CPB 357x78 : 6191222+ ++ 56.9+19.4+ 47.0+150
ICU 1 33.0+38 384168 35.3+59 51.3+74.0
ICU 2 32.5+33 36.8+6.7*,+ 343164 30.7+3.5
FDP
control 388.2+100.1 3740+77.8 346.6+77.1 394.8+974
post CPB 201.6+68.5 192.0+71.7 183.1+59.1 195.7+45.7
ICU 1 276.7+63.9 323.1+£80.9 326.7+112.8 329.7+51.7
ICU 2 409.8+82.6 4338+1229 470.5+75.6 497.8 +66.9+

Het ; hematocrit PT ; prothrombin time FDP ; fibrin degradation product. Plt ; platelet PTT ; partial thromboplastin
time. Group I, O, I, IV ; same as shown in table 1. ICU 1 : 12 hours after arrival at ICU ICU 2 : 24 hours
after arrival at ICU. ICU 13 : control - ICU 1 ICU 23 : control - ICU 2. * p<0.05 compared with Group IV,
+ p<0.05 compared with Group I. ++ p<0.05 compared with Group III
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Table 6. Amount of Blood Loss and Homologous Transfusion (mean+S.D.)

Group 1 Group 11 Group 111 Group IV
Blood Loss (cc)
BL 12hr 372.7+199.6 242.1+100.7 290.6+89.3 357.2+179.3
BL 24hr 223711446 130.0+67.8 155.0+81.2 163.1+97.5
BL total 596.3+288.5 372.1+131.9+ 445.61+119.9 520.3+268.3
T/F of RBC(unit)
In OR 1.60+1.30 1.29+1.14 0.88+1.36 0.88+1.15
In ICU 0.87+141 0.86+1.10 0.13+£0.50 0.38+0.72
Total 247£2.13 2.14+1.79 1.00+£1.37+ 1.25+1.69
T/F of FFP(unit)
Total 1.33+2.97 0.57+1.87 0.0+0.0 0.31+1.25
T/F : transfusion FFP : fresh frozen plasma. Group I, II, TII, IV ; same as shown in table 1. + p<0.05 compared
with Group I
4455+119.9 ml, 4FoA 5202+2683 mlE 4]
9 d&w 5

% 5 A FollA £4 Aol vld MLy
¥ F8AANA 12417}, 24X ko)l AR 2 1}
ehden 7 7k uigle Aol: gl a2y
U Aegel wE Y494 Ba AxE ICU
EZ 1247k 9 2479 A7} 2704 624
£56.0(x 10°/m*) 2.2 ebell vl8] 2| AA Hict.

5 X2 Y A

TZEEN AR 1T FRAA £8 124
Zrol A 33l Hlal Slm|SIA A5 SickTable 5).
6 FEEFUEALUAD
PREZREGAY AT Aded ¥ gzF
(35.7+7.8%)0] u]3j 2F(61.9+222%) 9 37(56.9+

19.4)0 4 229lA A= o] 2FelAe] AL
FRAA 53 242 7W71A] A 45 9l cH(Table 5).

U3k s

FTHAHL =% 12229 ¥FE dz=FolA 3727
+199.6 ml 2Foll A 242.1+100.7 ml, 324 290.6
+89.3 ml, 47l 357241793 mlE S A%H 9
o€ flevt 489 aprotining] §Fol ulallsle 2
YFe] AL AL BHolov FZHUIE 1704
596.3+288.5 ml, 2FollAl 372.1+131.9 ml, 3Fol4

aprotinin®] A-&&o] LT HF ¢F E¥o] HQ
ot ZEEY] aprotining AHE3 279 €L o
ZTHT FARHoz oegirl A Aoz Y
e} (Table 6).

8) THF

TF AEF £UFL 2 T4 2471213 units
o] H)sted 2FoHE 2.1411.79 units, 37 = 4Tl
Al 1.00+1.37 units, 1.25+1.69 unitsZ 2 ¢lon
53 332 o=l vld FEFo] FAGHo
A HE Aoz Ve £AANFEE 4
B BAFE 1T 39, 27 59, 3F W 4TeA
+ 44 114 94 13ge=24 7 7 vt FE
22 040+0.82, 0.43+0.64, 0.94+0.85, 0.94+093
umiteh. £ £F U £F FITFYEL AN ux
% BATE 1T 37, 2F 47, 3F 74, 4F
8oz A7t ol BE 5F €% Yy ux
€ FEA7Ie Aoz velygth(p<0.05).

Al BEER FoFe 3oL e @
ANME FoAsA dgtor oizFe] 1331297
units © 2 EpFoll vlsl wokon) EAIGH ooe g
A tH(Table 6).
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Aprotinin®- 4:9] #Hol|&] &% 58-residue polypep-
tide®] serine protease inhibitor®4] 3% %] aprotinin
o] trypsin, plasmin, kallikrein 52} proteaseS o Al|s}
o WelAd S3A 9 kallikreinoll 93 AlztsE 4
4 SHAIAE dAlle Aoz & A U9
o] 2JdlE aprotininS heparinel] 2J3F ¥4 Q) R}(acti-
vator)2} & A1 A}(inhibitor) Ae]e] FHFAE AMA
331, HZ7] FA 3 (contact phase activation) T XII
W Qatel of%t Hf4 §HE AEATIH Wi
S#oll £23%F membrane bound glycoprotein receptor
& BEFoZAY g4 Jl5e HEINE A
£ 5 Mg wE €& #LANYn ¢
E:‘ﬂ 215}14,15).

7R L2} aprotinin®] HAIHH Fol EFe
6007t KIUZ o]l olmie ¥F FE7F ¥ie
kallikreing- W#l¢ < e €FEX 200 KIU/ml o]
Aol =28 4 7] wEeltt’®. Aprotinino] ¥4
4 FEFE FEAAE Bt 4] w2t
oREolnl WA A4, ARAL sHsAFel o'’
INE T Ue HLY 55F = A 8
] APEn glow HIo Aeeibde R
ZF 9 HAHF] glo] FH Yol 2009 KIUTHE M7}
R 2¥FE T F Aoy oed A
F59 aprotinin®] FHEIHL Y ¢ giohe
Basl 9o’ ‘

ATellA A" RE dFE MFo BAIglel
UEFE Agsd e AAEL 459 EF Al
ZF 9 ggko] AFRlol wis] HEE st Al
2 4 mgo| Rl g ARG AFF 1 mge) 4
HE]Y, AFD 4 mge] §%E& FHYe 4oAFAU
< o FASHez oY F€FN P F
£ A7t YRS Bud up A B cdFell4
£ AFFH aprotining] AH}E Huzt FA A
gt AFE 4 mg, 2 mgo] aprotining 7H7} Febuie]
on ojglgt FA¢H F52 aprotinin® FEE FA
gHoz oA HALEAFAE FEile Aoz @
Z=gict. v FH el MED 4 mge] aprotinin
€ A7 3704 FAEY ooe gldled &9

Fol 20% o4 TAEE B 5 Uded vy 2
mge] aprotinin%t-§ Foldt 4FoNAE Y P4AA
FH7t A9 At Hz2FY BANNE FHFo|
¢ Hol 3FellNe] 9 ATt FAGH 99
© A Eov FH N 4 mge] aprotining 3}
st Attegzs €% $9& AL ed =98
o4& & vk A8t Aprotinino] FF 44 ol
X el glelAle gdFees o8 Al
et vh o]l £ oA w4 FalolA
A% Aoz Ayl B 77} double-blind® A
qEA Rgoz A FATES Y92 EHFH9
gie 3 £97Ee] didEs gxRlEo] g
aprotinin AH§-Foll HE=0] Ut T A 23l
A A AL 9 FEAZe] ZolAn €5 A
o] golAw A o|g Ui F&F FHeol WU
Ao A7 FEAAAAA Y] HF FeFo] 1
unit F|EFAAE EE] FHe] FeHolA A
Ho] FHAAANNE Al4H FHolztir BejAr) =
T 23, €F AVHEES AUt dAgrt 7 F
ZHoll Xel7b Qlo} A7ZFFEel FFFH viAE
g AR Xk EA0 dvka o,

Aprotinine] HA el mjX|e gl WM =
ol gor i 33 U $3 %S AHA
71 ALdeHel] wE Hig F9 Fies FolA
Egohe EnE50" glglon B dAFdlAe 23
oA &% 43 Fx& dzEH Zolrt gloyt
3% €39 Ao W daW 59 g4
€ FAYHoz oAl HL Aoz Yelyrt
B 2704 REZZEENAIZHPTT)O] ju]9H
A ==l ol aprotinine] WHUAAS-I AR 2}
2348 Yehl F AHolg ¥ F dd”. by
aprotinin®] A}-£ol] wE 3o} M HALE(FDP)2)
FLane BEHA gsiot

AEH o= aprotinin®] TEF(H 9 HAFYH
A NRollo] Fof) ARA FATHoz oegly &
9 Zaan 9 849 F REANE A 5
Aew FHH AFF 4 mgd aprotininih-g A
71t 7ol FAE Qe giievt 20% o4
9 283 4L AH/E dE 5 Uk 2 o]R
tt &% aprotinin{tg Agsle Hfele Y%
ol FaARE driv o3E Hoz Hoxd
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(ER, €F A7HEE, €F FEX37I 4o A
FohE ol EE B TEFE A A2AE 5
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