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The Effectiveness of Pre-operative Autologous Blood Donation for Elective Cardiovascular Surgery

Shizuko IWASA", Hiroyuki TSUKUT', Satoshi SAITO’,
Hiroshi NISHIDA' and Kenji YAMAZAKT
'Department of Cardiovascular Surgery, Tokyo Women’s Medical University
?Department of Blood Transfusion and Cell Processing, Tokyo Women's Medical University

Objective: We retrospectively assessed the usefulness of autologous blood therapy for elective cardiovascu-
lar surgery from the medical and health economics perspective.

Methods: In this study, we analyzed 46 patients who required blood transfusion for elective cardiovascular
surgery between November 2011 and January 2013. Patients were divided into 2 groups as follows: group A pa-
tients required autologous blood only (n=26) and group C patients required allogeneic blood only.

Results: There were no significant differences in preoperative patient background information among the 2
groups. The amount of bleeding during the operation was similar, but the amount of post-operative bleeding and
total volume of blood transfused, and the duration of post-operative mechanical respiratory support were signifi-
cantly lower in group A. The transfusion related expenses were significantly lower for group A patients than
that for group C patients.

Discussion: Autologous blood conservation contributed to quicker and better recovery after operations. The
allogeneic blood transfusion was more expensive than only autologous blood transfusion.

Conclusion: Autologous blood transfusion are beneficial and should be performed whenever possible. In ad-
dition to being cost-effective and depopulation, autologous blood transfusion results in better recovery after car-
diovascular surgery.

Key Words: pre-operative blood donation, cardiovascular surgery, reduction in blood transfusion, health econom-
ics
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Table 1 The operative procedure for each group

Autologous blood

Allogeneic blood

(Group A n=26) (Group C n=20)

Simple valve replacement and plasty
Double valve replacement and plasty
Congenital defect closure

Valve and CABG

Re-do procedure

16 12
15 11
4 —
2 1
2 —

Table 2 The list of blood transfusion
related point for each group

Autologous blood
Pre deposit of autologous blood (K920 3)
Autologous blood transfusion (K920 4)
Outpatient (A002)
drug (F200)
prescription (F100-3, F000-1, F400-3, F500-2)
EPO infusion fee (G000)
Blood typing and cross match (K920 *4, 8)
Transfusion management (K920-2)
Allogeneic blood
Blood products
Transfusion fee (K920 2)
Blood typing and cross match (K920 *4, 8)
Irregular antibody (K920 *6)
Infusion fee (G004 3)
Transfusion management (K920-2)

EPO, erythropoietin.

=253, FIXECHZ L) ERIEET LW
BeEZONS, TO L) REEM»S, FORXEC
% EZEHORE LT, EEEENZME? S DR
L, EMEMGNCFohs S F XF 2 ME % Hik
TE-FHELELT S—ELERIIBDVEER 5.
HRbBLUHE

2011 4E 11 A5 2013 4 1 A § TllAT - 72, F7b
WIBR.CMIT 252 BID D+, H LI I8 s 25 e (ke
iE - AR B - REIRFIRAEE - NYHA IV
<, NEZUE E (Hb>110 g/d)) %7z L
250l ENSE Lz, 9 b, HOMEFIMZTWg2
2650 (AB) &, BHMEATYS - BEOEAN
EbhwiE, BENBRNGGDA OB Clrm %
R¥s724609 5, AEELAHHILEFREE
Tho 20 NZHHBLCHEHEL, BAMXIZHE
Rt L7z (Table 1). BHEERFMmME L, M fReE T
BRAS5BAMTHHT EH5 1000mlBiEE L, 1H
RiE 8 ml/kg & 3~4 BEFIM L7z, F72, BFiMIaT1
8 B2 5 L186H] 210 mg/day BI#G L, Hb<11.0g/

dl TR A AT & HIBF L, B il B Hb<130 g/dl T
erythropoietin (EPO) 24,000 TU Kz T k&2 1 L
7z.

T/, ATLOMETRCEMRTETHY, AT
Filitf @ B EREBAIR AN ZE ORI W Z R b .
RN B O 28m (HCMm - RMEREH) oS
BIBAZEHEIX, A~ 27U v b (Het)30 %L F, AL
DS Het 20~26 % DAF & L7z, /MR & B
o M SR AN T AR BEBL 2 O ~ o8 ) ViRl
#, MATERICHER RIZTIEEOXERME, Im
IR AT RIS 7 47 /4 V4 150 mg/dl
i G- BRIERE L L, REEEICHE 2 0727

i OFHE YL, ARIMEREH 140 ml/U, FriEsk
FEIMAE 120 ml/U, Mf/MREF) 10 ml/U & L7z, firg
H C I 6 X 2% & (Cell Saver®, Haemonetics, MA,
USA) Z£&fITHER L, MEFRImIEA/ YY) ¥ RmE
BAEAKIC TS - B, BELo%EMmL,
ZOBBTHEL o2 BIMEICMAZ. 2B, W
Mz B3 % ZARM 2 PRI EE R ridk % Table 2 IC/R L
729,

WErERMETE, SPSS(Version 19 SPSS Inc. Chi-
cago, USA) & AV TATV, Il + a2 % Rt
L, 2Z#IkBI3 Mann-Whitney ® U BRE 2175 7.
ME T p<005 DA HEEL L7,

® =R

YRR 111151657 ml T, #MEOSE B
237 <, EPO #5813 34,154 = 30,489 (0~72,000)
IU T -7z (Table3). A B34 <HELEIC
FHELTEBY, BB L2BIERED R -7, Hb
WKXBWTIE, ABPIFMETHL DO, FfHic
ECHLERL THERIRO D72, AR
M (TR DI/ MRAENR, C EEDORT & g L T,
AEICEAZED ($p<0.05).

2HBTHAIHEFRFERERD Y X 7I1TDWT
X, FEZEEZRO o7 (Table 3). METTIN T 7
) VAR ABE346% CE300%THH, HFi
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Table 3 Pre, intra and post operative factor for each group

Group A Group C p value
Pre operative
Age (years) 6287 66.8+9 n s
Gender (Male, %) 17 (65.4) 10 (50) n.s
Coumarin taking rate (%) 9 (34.6) 6 (30.0) n.s
BSA (m2) 163+0.2 154+02 n. s
Euro score 4212 5219 n.s
Japan score mortality (%) 23+18 1.8+11 ns
Deposited autologous blood (ml) 1,111.5+165.7 n s
EPO use (IU) 34,154 + 30,489 n.s
Pre-donation Hb (g/dl) 13917 n.s
Pre-operative Hb (g/dl) 127+11 130x12 ns
Pre-donation Platelet count (*10%/1) 194+6.0 ns
Pre-operative Platelet count (*109/1) 215+54 185+33 0.038
Time between last blood donation and surgery (days) 9.69
Pre-operative eGFR (ml/min/1.73 m?) 68.3+15.8 689+172 n s
Intra operative
Operative time (min) 262.2+433 261.6+455 ns
Aorta cross clamp time (min) 88.2+288 89.8+20.3 n.s
Cardiopulmonary bypass time (min) 137.7+36.5 138.1+£288 ns
Intra operative blood loss (ml) 758.5+530.7 825.7+4185 ns
The amount of Intra operative blood usage (ml) 1,1115+165.7 167658138 0.013
The amount of Intra operative ATF during CPB (ml) 0 756.0 + 288 0.0001
Post operative
Duration of mechanical ventilation (min) 454.2+7932 595.7 +482.1 0.031
Length of stay in ICU (d) 24+12 3010 n s
Length of stay in hospital (d) 131+44 173+121 n.s
Post-operative blood loss (ml) 617.9=208.7 835.0 +328.6 0.008
The amount of post-operative ATF (ml) 0 936.0 + 864.8 0.0001
Blood transfusion related allergic reaction (%) 0 2 (10 %) ns
Blood transfusion related fee (point) 9,1889+28.8 20,634.7+11,388.4 0.0001
1POD Hb (g/dl) 120+17 11.7+11 n.s
1POD Platelet count (*10%/1) 10746 8622 0.036
1POD PT-INR 1.16=0.1 110+0.1 ns
1POD APTT 36.3x44 36.7+44 n s

BSA, body surface area; ATF, autologous transfusion; CPB, cardiopulmonary bypass; ICU, intensive care unit.

DU L BHEIZFED b o 7.

MR T-L LT, P - AR 2 BT
EREZBDOLED o7

M MR iE, A B 337~2764 ml (F3 7585 =
5107 ml), C % 316~1,733 ml (°F35 8481 = 407.9
ml) TEEZIRO o7, MHnEZFL—
VEEHE L L, AR 415~1,225ml (B3 617.9 = 209
ml), C # 345~1,520 ml (*F# 835.0 = 320.3 ml) T&
b (Fig.1), ABPERECA LD o7 (p<0.05).
A7 e IfL 3 BUHIE B 13 A BE 800~1,200 ml (441
HElo & F3H11115+1625ml), C & 560~
3,760 m] (&FIFEMO A, F 1,6765+793.1 ml,
MAP71U+FFP76U+PIt15U), 9 H AL.Lifi [
Tl i 21 C BF 0~1,680 ml (*F39 648 =560 ml
MAP 54 U), % [ M & 1% C B 0~3,650 ml

(F 3 936+8429ml, MAP19U+FFP70U+Plt
20U) Tholz. ABEL CEOMPHImMEICEIZSR
B o7z, CRENRANLLM YR %2 &, #idh - I
BAFEHEIERICELZETH o 2 (p<005) (Fig.
2). F7z, ABETIE, Wi/ MEERE % EH Y,
Bt C BT I I I/ MEEBLA) % S35 10 BLAL 3%
EENTWRICH b 5T, WEHOMEH DI/
WEICIIBEEELERD oz, D3, 7u b
U Y R EBAZE L (PT-INR) RiEHALES b
Uy XTI AF CHEE (APTT) % EO8RERIE 2
HHEICEEE2RO Lo WHEFELT,
HINCHDMET L72AS, BEEEIRDE o7

it DOREEIL, ANTLIFRIREAREIL A B 454.2
*£7932 45, CHEE5957+4821 3 CTh Y, ABIAEE
8o 7o, EOMEHEEE (ICU) AR,
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Fig. 1 Bleeding
The amount of post operative bleeding of the autologous group was lower than that of the

allogeneic group (p<<0.05).
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Fig. 2 The amount of blood transfusion
The amount of intra and post operative blood transfusion of the autologous group was

lower than that of the allogeneic group (p<0.05).
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Fig. 3 The blood transfusion related point
The point of the autologous group was lower than that of the allogeneic group (p<0.05).
The technical fee of the allogeneic group are lower than that of the autologous group.

HIATEEE L, FICIh 5 i BEIUA 5 13 Bl -
IR D & 36331+1,3228 1 (176 %) TH - 7=
(Fig.3). F7z, CHREDIER Tl #4574 75— A E 2
NTBY, EBEORHRBRERINAIZE HICTFH - TWe,
PLEX Y, FBROMTRTIRGE - ZWoBEC, [k
oMM EOFM % i L7554, BN E O &
THREE LB 7B B\ Tl A LI I i A3 55
<, igitinyssAe <, BCMEFMIZHE ) &BHE D
RBOLhoz. —F, FAROEET, FAEMLOAE
A L7234, U HInE b M 5 I &
M%< % AEADRD b, W X 2EI1EHZ 2
B 10 % 258D 72, F 72, BEFEREFEAYIII R ML %
BRINAD AR 25 L, RBEREZEE SN L E
WAH 525, —HHEHOCMIIWIMICE 2b 5 HEOKR
EARRINAE B2 DY, FIHIIREVWEE
Z bz,
z =

HOMEFmE, 6% & 0 ORInENEZ2 &, £
FHZ D720 BT &0, S HEORRE, E¥H
A RS SN T & SEERERRHREE
BloOBIAEY, B O IO #IG R Z DR FRE
EFUOTHRATILENDLLEEZONLY,
RS AR5 RT, B THo T HOIMES
MIETEETH o7z, 72721, MrEnCRrI o | %572
JHEREOVLENHY, BEMOABLL->TWET:

W, FOEERZHAMLTCIHIHIA v T7+—24Fa
eV IPEETHLERDbN:. 72, FFMETO
Hb 11 g B/dl 2 HCIEE 4 NIZFBD SNz, Wi
b HAERFIM S HE L. BPIRT A S D8k oF%
5 L#HE EPO DRV EMOWBIZARTH D,
WA RETH oz EXx bz, F/2, TVT 7
) VIRAFICBWTS, ERAE L LT, Il
REDIEIMSEE T EF®E Y FMTETH -
7o, FOEAH, M/MRIEARFIETS THEICHML
TH Y, EPO OBRHEERKIR T v = — RIS K F1EH 2
—m/EEZ SN ZOFEEIZOVTIE, KiFi—
B OG- TH ERA LAY, B X 2G50 E
BORWDL, —BEDOM/MIETE T — V2 53
R EDHEDNH DY,

B Ol I JE 4T 5 < ik, Ardhdsim e 3 & A & (15
B S AT FRICHfT 2R TB Y, A UMK TH -
Tb, HEMmMMEMOAEIZ X > T HIERER Het
MERZL o> TWBI R R S 7z, AU
WZBWTIE, BAIRICAR 213 SmEm e, m/ME
BEROKT 2580, AMPOBRE Y AT HIER
BLRIZTILEREND, 674 LHIMEDHIRIC
&, AU Z#EAR/ Het D% E % BRe$ 540
BEyHrHLEZONLY. $72, HOMBETIZEREE
b BE D FAEIM S % @A EHMAH 5 & Bbh
BH, BIIZOAED)AZ LR H B L, IfT

87—



26

16000

14000

12000 =semmmmemmmnd

10000 —— — 726940

B00( e

6000

10691.4

4000

2000

1855(14.8%)

A (autologous)

Transfusion fee for 1200ml

B pre-deposit/infusion

C (allogeneic)

Oblood product/drug

Fig. 4 The point of transfusion of whole blood 1,200 ml
The total point are almost same but that of allogeneic blood are mostly consistent of blood

products.
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RBBEVWI END D, AW TIRIME A D% 55
WBRENTH o2 BbND.

R & 2 ABEE L CaEHom T Vv
F—n, BENORIESFIEELMETDH 5.
Frzatk 7 Loy ¥ — ROc & /MR R R i Bk 3 # 1 5-
BIIEZDRTVWERESNTED, FERIT 1~
30 % LIRE SN TVBY, SRHOMETH LT L
NV —FEAERE, FEMEFICBWTI0 %L, FHH
FNTHho7. —7, PREPLECMEGHICE
WTHT UIVF L EZRBD 5 L DOHE L B DD
(0.043~0.16 %), JEK & L CHriigimicfEH 3 %
Ny TR EORADNEZ LN TNA.

DIEFMERE, OASIRETH Y, TROH - X
W GER ECHRER AR T 5. TN,
IS & 5 & PHE CIATEN RS AL b3 5 L Aii R
FEOHERFERLIENTFREEINS. X520
M X % wE % & PEE TdH 5 transfusion related
acute lung injury (TRALD) 2S5 THBH WY, 5
AEFIF0.01~2 % &K\ 2S, B BEIE T O £ 2 )
HEZzoTwhb, ZOZENSD, FEMIMAEHOM
WX EIHERBO-OICEELEZZ 5N 5.

MBEHOT O b v ¥ VBRSO EROEHEIL
MM THEEEZ RO o 720, FUMKTD,
H G0 & O Tl 4F il 2 & 252 72 2 o
72, HCIMLEFI T ER O /MR 2s B L, i
Hb ZoHEMPERICHR I N TW/z, 72, PTINR

2 APTT 3L Z D o 7278, HEIMEFME T
BEMBEATHY), BRI2BEMOBEDAL ST
] & O FE K T HHERF STV B IREEDSH D,
CEFA % ORI B IZL o T 2 W BE LA 7RI
X AR

S OWFETIE, MarE CMFiZ 7y, R IL
% [k LIS 72 ER 2 A BEE L CRIRL 7248, [
(2B B ATHT E i G T B 4R D A [
B IL 684 % TH o 72, Mk L O TDH, [
Fo I [ 3B 2R 0% 45.6~100 % &£ X520 & EH D B D
D, Lo WHERTHoEEBbsrYY,

WES, BEHICBWTH ITREZR IR Y OERE O HIK
BRHeROOLENTWLOPHIRTH 5. HCOMEFIL
ZEE L EBEEFEEOR I —EDAEDD 575,
FEECIIBRP R W EPRENE R TV,
BlZ1E, HCIM 1200ml Z WV 28E L e SBD
FAEIML 1,200 ml % 5 356 OB % g3
5L, IMEEARLENRET—HOETOER K
ETRTHWBEAD SMATTEBT 5720, HikC
FRBEIA & 72 2 OIZEFIUEL « BRI & v o 7o BTk
DHTH 5 (Fig.4). AWIEDOWE, i BFRZ#E
WMo B, WIS 5 03 HC I #6554 4
(474 %), FIFREIMAEE 1,855 & (148 %) L K& =N
HY, L2bEREBIIFEDO /NS W, 12721,
HOmEFma47 ) 1B L, —BEIC305ELTED,
Z ZAZEERN - FHREM - Bl AN Lo Bl %5, B 3~4
BT 57:0, ZOAFEDBZE L 2THIE%RH

—188—



v, BEAESEE OFERD S EHE L 7RI E A
877577 M, FH M 65494 M, Hififi 66012 HTH 5.
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A E T O - Bl ARHEIRO TR ICB W
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ARIFFEL IZRL 25 OBFRPBEL T2 RN
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MEERLTH%L AL, i B iy oM iE
REMOAL LT, BRENICOTHHLLEEZLRN
5.
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FHbHERDRS.
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