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JUH FHEYY SARALCTY RARHMET  BHPEREY BN WY
FERVIBAE B 33U % Bl e O BRI % retrospective \ZHRES L7z, x4 © &R YR (RS-, 1994~
2012) 99 EBI. FXy4EHkE 64 . I 0, 1861 1, 1761 11, 30 B0 : 11T, 2140 5 IV, 13 Bl 6 e ok & FE 4
(A #¥) 41 %), FFP oA (B#) 1041, RCC »A (CH#E) 26, FFP+RCC (D #) 22 Bl 4 BEZ/HHE L7z 4%
HOWMA AT HIFIAL VBHAREARESELR L. MR Hb fEI3M 4 33% WA 4 BT % itk 2 8o Hb
I RBEEZ L. WBRAIHEDF » XH (OR) 1 B B 0.182 T/, C Bt 1.621, FFP #5-BEClalig24 %
RCC # 5% (CH, D#) TIEIRAELEDV S o7, SEAFFIT AR T2%, BH 8%, CH41%, DE 73% T
HY) CHOAFRIKT. WY 0~ TH CHE46% THE LD AZEITME2 o 72, EHBAITIX RCC 4U DL _Ligim
B, FFP IRMEMBE, 7V 73 ¥ 100g D BB CZNZNA BICAFEPMET. CHETIME 1 BB A0 3
ER$ 800/l K OFEBIAI55% &% <, MIEFITIE 5 SFEAEAFFAT% TH Y, V) Y SHKEDI L WHE (64~77%) 12
LR E 2572, C, D “HORKTIE DB ¥ 788k% 800/l LTI A 225 o 72, MBI Tl

o RCCHG., TLVTIUVRERY Y NEREOWADFE Witk/Hia0) 12, F7245%To FFP #5134t 1 o) »
JSERECBAM L 72, a0 AR RCC HMIETARZ o 72, ZOEK & L T BORIE, iox)
WY, el EZ bN, SHROFIEIZHE L.

F-U— N EERE, IR, TR, P U v o8ER

L BHIC

HIRHERRIC B CEIMEE I DHOBER TH 5.
LN TIZAEERFM TOMEHHBL VD, Ko
MRy CHe - R, AR SRk A B R 5 22
Tpo 7z,

LA HR S I o 72 RIS e o T & 7228, Bl
IREICTIIIEEREE, RN T >~ A, BT — 2 OFIlT
mE, HAOERNTEBS N, LFLD [HEE] 12H&
D7z IR (X0 TiE A,

C D & FERERDE TR MLHRE M RERICED X
) RGBS B DIEAH D A P A N L O FRIRK)
R, FFICFAH, PROMD O HE & AT

HERETE
FEREYIRR 103 4EH] (1994~2012 4F) o b HE
1M 4 B % B\ 72 R A% - 99 ER] & kg & L7
PR 64 % (44~80 %), 70 KLL Lk X A
B 33%, BH#E11%, CHE19%, DB 33%, 185 A
(86%), 14 N(14%). WG T, 70, 18
1 (18%) = M1 1,17 1 (17%) = 334 11, 30 11 (29%)

I, 21 B1(21%) 5 mM IV, 13 61(13%) 725 7=,

IS8, MR AHIRERT, WA T Vo
L EERREEREEFEA S L, SEE A 7 =
BRI 1E 1994~99 4, 6% ; 2000~04 4F, 10% : 2005~
09 4£, 21%  2010~124E, 62% & HMMEITICDH - 7.
FETHE (%) TiE 1994~99 4 28%, 2000~09 4 31%
ThYWHEA TR o7

MRANTIREARIMER (RCC : MR I BRIIE W,
AARMR+ 4L, BritstsmaE (FFP), InZiAmiEs
H (Plasma protein fraction, PPF : 250ml/4%, 717
IV g EA) BXU5% (Fik) 7213 20% (Fik)
TNT I A (ALB © %5E 250ml/A, 7TV T3 125
g &AL B 50ml/A, TVT X Y 10g ) O 4 K
TH»Y, RCC, FFPI3Hf: (U), PPFIxAR%, ALB
TR (g) FodARRTRIL L, [ A X
Mith 1 EPANICI G- SN A BA G & L.

A O 5 EEITHBICED LN DT R
WOV AR I, FEBRENRRCIS U CRNEEE, AiiER
TR, BRRMAESE 2 SH 2, HYEOH TS
ahiz (Fig.1).
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Fig. 1 RCC transfusion by blood loss (a) and postoperative Hb concentration (b)
Postoperative Hb indicates the value in ICU where blood transfusion therapy is started.
Timing of transfusion: NO, not transfused; OPE, transfused during operation; POST OPE,

postoperatively transfused
(), Number of patients

Tk 3 B G- 5500 & 0 A (A #F) 41 6, FFP
DOH (BH) 1061, RCC DA (C #)26 %1, FFP+RCC
(D) 22610 4 BT L 72,

BRI BT B 0~ WHERI (65 1) 13 A #: 27 15166 %),
B#E951(90%), C#15#1(58%), D #f 14 61 (64%).
B # &2 B\ TR A ICE BEE .

J&AET D RCC 2 54EH) (%) 1% 1995~99 4F 57%,
2000~04 4E 39%, 2005~09 4 26%, 2010~12 4 56%
DEFETD - 7228, FFP X 73%, 17%, 11%,
0% 124 L7z

JERNI B 5-HREAIC & b, F4ifky (OPE, operation),
#it% (POST, post operation) 8 & O H#i#% (OPE +
POST) ® 3 BRI/ L 72, itk & I3RS (ICU)
AZEH B50+x28 H) %77,

WA AR, AT A (1R, ICU AEd), iy
#1E, W 2B TOME AV AR, Wi
RICHLTRANT VAT LAOEHEIZ XY 2010 4E LU

DEIZEZ TN TR,

S5ARAEAER, UKo RBIIERHY, Bl 0~ DI,
[f]—BRE I CTITV, & 512 RCC, FFP, B X UF ALB,
3 HAN O R, AW TIIME 1 ETD) Y SERE,
4% 2 gL L CHEBRRET L 7-.

FA AN RIS 2 A BHE, FELCIRAE DA faisR
&+ v AW (OR) THEI L7z, H5 i B & Ml
& OMBIIHERIN, T /-2 L BN TILERRS
B (StatMatelll, 7 b & X, HE) 2 Hw7z.

FH o1t Student-t B £ U Wilcoxon rank test,
BHOEIL  test THEZZWUE L7z, #Miitko 544
f#3#1% Kaplan-Meier : CH 1, Generalized Wilcoxon
FCTHREL 7. WINdEHRE (p-value) 5% LT %
AEe L7z, et FME (mean) + FEHE(R 7 (SD)
(M~ KME) OB TRILL .

R © KL ORENDOFERIIOWTIE, KA
fHHZE B XA OFF 21572 (201442 A5 H).
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Fig. 2 ALB & PPF transfusion (a) and total amount of albumin (b) in group A-D
Timing of transfusion: NO, not transfused; OPE, transfused during operation; POST OPE,

postoperatively transfused
(), Number of patients
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1. BMEEDOEBIRRT

1) RCC il

G T 13 52%, IR 1,270m] ¥ TOHPHZE -
7z, iR 24% oEFNEI S A, Wi 600m] BLF
(14%) T 44ER (4%) ([l X7z (Fig la).

M oEREHEE ICU) <o HbfHid, M
(RCC) %EF 95+1.2 (75~13.3) g/dl, ICU TO A
Ifit 85+0.8 (6.9~10.6) g/dl (i & p<0.05),
IR S L 72 RER Tk 85+ 1.1 (65~109) g/
dl 7257z (i & p<0.05).

ML 39% DIEBI (7 + 4%, 16% 5 itk D &
23%) 2SI X4, fi# Hb il 9g/dl LT (53%) Tl
20 FEB (30%) (2, 10g/dl LA b (18%) 1213 4 i1
(4%) 12 RCC 2¥x 537z (Fig. 1b).

2) IMAEHH PG

W% O ICU To TP EIZ, # FFP B s 4.7 +
0.6(34~62)g/dl, ICU TDH FFP il 5.1 +05 (4.2~

6.5) g/dl (I & p<0.05), #Mid iz & 512 FFP
i 2 L7 fEBI T2 52+06 (36~59) g/dl 725 7=
(4t & p<0.05).

FFP 13 32% OFEFNIHG- S iz, ik 16% DIE
BlCH G- S, Wik 27% OIEBICIRE S hrz. fird
DHRDTLGAITEB D 4%, WithDOHIL15% 72-72. B
FE10 6105 B 9 BT D A DFS-, D BET DR 5
BT 15%, #it4 17%, MF o513 11% 725
7z,

ALB 3 74 5E B (74%) (¥ 5 s 7z, %k ALB
A 14% DFEBIZ, PPF 13 16% OFEBIIRS-Sh,
M 513555 ALB 75 4% D¥%Ef), PPF A% 24% DY
Blic# 5 ¥ 7z (Fig 2a). w5k ALB o513tk o
ATHY, 46 fEF (46%) ZH5- Shi-.

BERENCB T AT VT I VE (g EFHA
M (N=27) 48+57, BH# (N=6) 2829, CH# (N=
22)89+90, D# (N=19)65+76 (4&fk, N=74;80=
72) L R WEESE I o7z BT 100g L EoEE
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REBIIE A BE 19%, BE0%, DB 15% TH 0 CH#
(35%) 2% M7z (Fig.2b).

2. B¥ (A~D) DEEK&

1) ¥

I O~T1 DE A3 4R 65% (A BE, 65% ; BB
88% ; CHE56% : DBE, 65%) TH Y, BEIAHEI
s, Mo 3ERNCAH BAITRD Lh o7z,

2) BRARAS

WRG O MEREFE, MiE&EA, C KBtk&E (CRP) %
CIVLIEHHPAICH 0, 4 BRI TOZR S FUERBK SRR
(LDH) #B, CH#-chym (ERHEPH) 25807248 K
X B3 h o7z (Table 1).

MEMA Tk CHoFKMmER (RBC), NEF/ut
(Hb) ASIEH#PH & K<, Mt ofFEEZ RO
L2 LAIME (WBC), Ifii/MR (PLT), U ¥ /88
(lymphocytes) 127370 72,

3) Fili & Ak

Wil D HAERICE <, FrEieiid B BSE R
Ao 72 (Table1).

3. firtkiEE

1) AR A

Hb fEIIAHIIZWHIE D 68% & 2, F3 32% ik
U728 BEER B2 3 BECIRARICH BB %
Molz(BPRABE31% BE27% : CHE32% : D
T 34%). #BETOFY HblIZ A BE93+12g/dl, B
M 102+11g/dl, C#85+=11g/dl, D # 86+08g/d!
THY C, DEEIAZIAMEZ > 72 (Fig. 3).

Mtk 2 I IATRT D 78%, Hb fili 10.2+1.3g/dl (7~
13g/dD) \ZIfE U & BEIC #2132 b o 72, Hb o B
(2 HToMl/ R4 13 C, D# (RCC #%45) 29H EIC
< AFE107+98%, BEE103+11%, C B 122+23%,
D#121+£15% 7557z,

2) AR A

it BT CRP il A B 20.3+69mg/dl, B
B 134=53mg/dl, C#191+63mg/dl, DEF 172+
5.7mg/dl T Y B HEAMBEN L CHRBIEME 5 72,

Mt BETOFIY TP T A BE47+05g/dl, B#E
53g+06/dl, CH:45+07g/dl, D# 49=05g/dI
TH Y CEIMBEIH L CHEIREZ 72, BEE
D BMICHEERE I Do 7.

3) Mk bhaE

O A TOIE - ABEIMOER, BINiEHE L %
TLEREAPHREIX AT 1L (26%), BEEZL (0%),
CHEOBI (43%), DEE2H1(10%). CHEIEREICEL L
RNT ABIZE o7,

EUHEDFEEBE (kv X, OR) i3 B #0182
TIAE, CHEd 1.621 THEICEAEZ > 72 (Table 2).

@M% : RCC i 2 #: (C+D B 48 5iEHI) TOHfi%
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DOFAT 4B 8%), FLUTIEMEH 28 (A+BH# 51
FER]) TORAEIES B (10%) THEZERL.

FFP i/ 2 # (B+D # 32 5EH]) ToMigksAid 1
Bl (3%), xFLCIMM 6761 (A+CH) TORAR
8#1(12%), FFP %58 TOIRAELD KD - 72 (NS).

R O~II CTOMi I ABSIH (11%), BEOHI
(0%), CHE3H(20%), DEOH (0%) TRCCHY
FE\COAIFEHEL, FFP 2 L7 B#E, D #EICIE54
L7z (NS). MigsE4:o 0R & C # 2.34 Trif,
LT DB 0877 72572,

OREAAE: - RCC ] 2 B (C+D B 48 i) TO
REBARADZAE 10 B1(21%), % LTI 2 BE(A +
B # 51 SEf]) TOFEAIL 261 (4%), RCC IERLHT
DIAEFDPA BN > 72 95 0~T1 T 261(55%),
78 (24%) TH YA EIZRCCHEGREICL o7, &
BAENTHE 5 OR & C B 2.005, D # 2500 TH ) RCC
PG RETRE Do 72 (NS).

@ CRP : CRP 20mg/dl YA b el oE &3 A B
35%, BRE13%, CHE64%, D#E41% TH Y, CRED
HEIWCEL, WMo~ Tb ABES B (18%), CHES
% (33%), DH¥E3HI (21%) THH CHIZL < OR
1923 & A B\ El?E - 72,

4. BERFICH T B FEDOER

1) FAbrg

R O~ FEBI T 5 4EAELFRIT AT (1994~99 4F)
85%, M (2000~09 %) 79% & 72 ) FREAEII Lo
7z. 1990 4E20 & 5 4RO IE A E R (OR) 1% 1.26,
056, 051, 211, 1.37 T V) 2005 4E LU OR 2% K % o
7z,

2) TAHIRE

SR 2 AL L2 0~T1 R (51 1) T
FECTEL (%) & A#ES/22 (23%), BH#0/8 (0%), C
#3/8 (38%), D#:1/12(8%) TH Y, CHIRDLZL
o7z (NS).

3) M

LI TOSAEAERIZ ABT2%, BEHS8’%, C
#41%, DB 73% TH Y CEEIAEIALT L7

I 0O~TI TIZ CH(IN=15)46% THH, ABN=
27) 87%, B#E (N=9) 100%, D# (N=14) 92% X
D YHEICED 72 (Fig 4).

R 0~1 CTOSETHUT A BE1/12 (83%), B#0/7
(0%), C#2/8 (25%), D#0/8 (0%) TH Y, C
AL %0 o7 (NS).

4) RCC Hiifin

JEAERE (N=52) 74%, 4U Kii (N=23) 73%,
8U Kiii (N=16) 34%, 8U LI L (N=8) 41% TH Y
4U DL oA BT L7z (Fig.5). il 0~11
FEBI T UNET 90% (N=36), 90% (N=15), 42%
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Table 1 Profile of patients in 4 groups (A-D) divided by transfusion therapy
A (N=41) B (N=10) C (N=26) D (N=22)
Variables

Mean = SD (Min-Max) | Mean = SD (Min-Max) | Mean = SD (Min-Max) | Mean = SD (Min-Max)
Age 64.1 = 82 (44-80) 585 = 89 (46-75) 666 = 58 (55-78) 67 = 7.8 (47-76)
Sex (Male =1: Female =2) 11 £ 0412 11 £ 03(1-2) 11 £ 0312 1+ 02(1-2
BMI 211 £ 25 (159-264) 225 £ 21 (17.9-259) 202 = 34 (144-26.5) 226 + 2.7 (18.0-275)
Pulmonary function
Vital capacity (%) 1064 = 20.1 (74.5-153) 972 = 12.7 (81.5-116) 986 = 26.3 (69-172) 86.7 £ 9.7 (66.4-102)
FEV1.0 25 = 08 (1.24.0) 24 = 06 (14-32) 23 = 05 (1.74.0) 2+ 04 (14-3.0)
FEV1% 765 = 139 (57.3-127) 76.3 = 105 (52.6-87.5) 778 = 6.2 (63.7-84.5) 72 £ 121 (49.8-97.5)
Blood chemistry
AST (IU/1) 23 £ 9 (1064 20 = 8 (12-3H) 30 £ 25 (12-142) 29 = 12 (11-62)
ALT ([IU/1) 20 = 15 (7-82) 15 £ 12 (744) 22 = 14 (8-70) 20 = 14 (1-62)
ALP (IU/) 209 = 66 (19-338) 220 = 100 (43-396) 246 = 86 (112-483) 197 = 65 (16-341)
YGTP (IU/I]) 55 = 81 (12-467) 29 £ 13 (15-54) 67 + 114 (12-588) 44 = 59 (11-286)
T-BIL (mg.dl) 06 = 0.2 (:3-1.2) 07 = 02 (413 05 = 1(3-9 06 = 03 (319
LDH (1U/1) 212 £ 79 (9-399) 325 = 72 (169-419) 256 = 86 (134-418) 340 = 87 (190-523)
TP (g/dI) 69 = 04 (6.2-8.1) 68 = 1 (6.6-7.2) 66 = 07 (4.8-738) 6.7 = 05 (56-8.1)
Albumin (g/dl) 41 = 03 (335 44 = 02 (4.2-5) 39 £ 05 (2.848) 39 = 05(295)
BUN (mg/dl) 146 £ 85 (4-62) 136 £ 32 (86-18) 133 = 1 (1.3-25.2) 158 £ 7.3 (75-358)
Cr (mg/dl) 08 = 02 (4-21) 08 = 00 (7-1) 09 = 05 (5298 09 = 02 (6-19)
CRP (mg/dl) 040 = 0.90 (.0-4.8) 020 = 000( .3) 070 = 150 (.0-6.5) 050 = 0.70 (0.1-34)
Tumor markers
CEA (ng/ml) 59 + 14.3 (0.6-71) 14 = 06 (09-3) 3+ 180577 23 = 16 (09-6.1)
SCC (ng/ml) 21 = 23(0.387) 08 = 05 (04-2.2) 14 = 1.1 (0.3-4.6) 15 = 1 (0.3-39)
Stage
Stage (Japan) 2 = 12(04) 11+ 1.2(04) 21 = 13(04) 19 = 1(0-4)
Stage (UICC) 23 = (0-4) 16 = 13 (04) 23 = 13(04) 21 = (0-4)
Hematology
WBC (X 100/ul) 61 = 17 (37-108) 63 = 17 (42-93) 56 + 15 (35-99) 68 = 21 (39-119)
RBC (x10,000/u) 430 = 47 (341-563) 433 = 37 (375-494) 395 £ 46 (304-508) 419 £ 46 (313494)
Hb (g/dl) 135 £ 1.3 (11.1-162) 141 = 12 (12-164) 12.6 = 1.6 (9.5-16.1) 133 £ 16 (96-15.7)
PLT (%10,000/pl) 24 = 7 (10.3-47.4) 22 = 6 (14.6-32.5) 23 £ 8(86-403) 21 = 6 (12.1-314)
Lymphocyte (%) 29 £ 7(15-39 32 £ 5(2540) 32 = 11 (1157 35 = 10 (20-53)
Lymphocytes (/ul) 1,752 = 678 (1,003-3264) | 1,995 = 591 (1,550-3,069) | 1,886 + 533 (1,072-3,135) | 2,213 + 1,069 (1,140-4,848)
Operation
Blood loss (ml) * 587 + 274 (104-1,270) 542 + 245 (171-830) 638 + 248 (314-1,165) 1,128 = 710 (379-3,043)
Operation time (min) 517 + 177 (285-1,114) 350 = 40 (295-420) 511 £ 165 (228-1,100) 463 = 121 (277-727)
Blood transfusion (see Fig.1-2)
(at operation)
Isotonic ALB (bottle) 02 £ 0.7 (03 05 + (0-4)
PPF (bottle) 01 = 06 (0-3) 01 = 03 ( 05 = -3) 06 = 12 (0-5)
FFP (U) 02 = 06 52 = 4.8 (0-20)
RCC (U) 17 = 21 (0-6) 25 = 32(0-12
(after operation)
Hypertonic ALB (ml) 110 £ 186 (0-650) 117 £ 120 (0-300) 206 = 354 (0-1,200) 200 = 296 (0-1,350)
Isotonic ALB (bottle)) 0+ 0402 08 = 32 (0-14)
PPF (bottle) 09 = 19 (0-8) 04 = 09 (03 05 = 1 (0-4)
FFP (U) 10 = 44 (4-20) 79 = 55 (020
RCC (U) 33 = 26 (0-10 44 = 29 (0-10)
(total))
Total albumin (g) 48 = 57 (0-200) 28 = 29 (0-75) 89 = 90 (0-325) 65 = 76 (0-363)
Total FFP (U) 102 £ 4.6 (4-20) 131 £ 79 (0-30)
Total RCC (U) 51 = 22 (2-10) 62 = 41 (015

Thick numerals, significantly higher values; oblique letters, lower values than in group A.

Abbreviations: FEV, forced effort vital capacity (1.0=1 sec)

% * Data, 1994-2009
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Fig. 3 Perioperative changes in serological factors

Bars (mean = SD) indicate data of group A-D.

Hb, hemoglobin (a); CRP, C-reactive protein (b);TP, total protein (c)
PRE, preoperative; POST, postoperative (in a recovery room); 2W, two weeks after opera-

tion

(N=9), 53% (N=5) OAfFRERD, 4U D EOR
&AM CIIEBEEN D - 72,

5 FFP#5&

A O~II FEBI Tl FFP JEMEHRE (N=42) 69%,
8U #iili (N=5) 100%, 16U FKim (N=12) 91%, 16
ULLE (N=5) 100% TH Y, JFEMHEL FFP i
CHEEERO: (Fig 6a).

6) ALB#5-&

TIVT I VRETOIEKTIE, R (N=26) D
HEAFE 65%, 100g Al (N=54)69%, 100g LLE(N=
20)51% T, FEfEH & 100g DL L CHEEZRD
7z (Fig. 6b). 9} 0~1L el < b I & 100g LA - fd
FABECHBEZ RO CEAEE I 78% x i
57%).

EHIIZTIVT I U#E 100g LT (N=80) TA~D
TCBUEFFEL KT S L AR 74% (N=35), B
8% (N=9), CH32% (N=17), D# 74% (N=
17) L& b CHEFRILIZ-72 (NS).

5. BMEEEE U > NER

1) V¥ 38Rk

Witk 1EIZBT D) V8BREUT A BE1,176417/ul,
B # 1,698 +757/ul, C B 883 +424/ul, D ¥ 1,057 =505/
ul THY, CEIEEIIRIMEZ -7 (Fig. 7a).

W O~TL4k7f% 1 I3 % ) 7 sEjkBuE A BE 1,164+
447/ul, B # 1,698 =758/ul, C # 892+418/ul, D
BE 1,041 2498/l TH Y, CHEAHARAE7E 5 72 (NS).

ZHE (SRR ol & oLEE (%) 1& A B 68+
28% (median 69%), B #f 83+46% (101%), C B 47 =
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Table 2 Odds ratio for complications and mortality

Odds 95% confidence Odds 95% confidence

Variables ratio ! interval Sig. Variables ratio ! interval Sig.

Complications FFP

All complications NO | 1818 | 0687 ~4806 | NS

A (NO) 0983 | 0667~1449 | NS OPE P 0000 §
B (FFP) {0182 | 0028~1181 | NS POST {0782 | 0231~2652 | NS
C (RCO) Po1621 | 1137 ~2311 | P<005 OPE+POST | 0790 | 0198~3147 | NS
D (FFP+RCC) | 0877 | 0530~1450 | NS Surgical profiles
Pneumonia Age
A (NO) | 0808 | 0253~2583 | NS 40 ~ | 053 | 0088~3285 | NS
B (FFP) {0000 | | 50 ~ {1197 © 0625~2201 | NS
C (RCO) {2340 | 0779~7023 | NS 60 ~ {0590 | 0318~109 | NS
D (FFP+RCC) | 0778 | 0181~3339 | NS 70 ~ PoL7I2 0 0980~2989 | NS

Leak Stage
A (NO) | 0283 | 0065~1224 | NS Stage 0 | 0378 | 0127~1130 | NS
B (FFP) {0000 | | Stage 1 {0200 i 0076~1115 | NS
C (RCO) {2005 | 0697 ~5770 | NS Stage 2 | 0853 | 0434~1679 | NS

D (FFP+RCC) | 2500 | 0879~7110 { NS Stage 3 {2048 | 1186~353 | P<005

Inflammatory response (CRP >20mg/dl) Stage 4 | 2388 ¢ 1382 ~4l2 1 P<005

A (NO) 0.932 0476 ~ 1895 NS Number of lymph node metastases
B (FFP) {0000 | | NO {0323 | 0171~0610 | P<005
C (RCO) P1923 | 1066~3469 | P<005 1~3 {1771 ¢ 1018 ~3080 | P<0.05
D (FFP+RCC) | 1000 | 0513~1950 | NS 41~6 {2338 | 1355~403 | P<005

Mortality 7~ {1677 | 0603~4668 | NS

Transfusion Area of lymph node dissection
A (NO) {0819 | 0438~1531 | NS 3~ fields | 1328 | 0716~2463 | NS
B (FFP) {0307 | 0047 ~2018 | NS 2 ~ fields {0753 | 0406~1397 | NS
C (RCO) | 1872 {1051 ~3334 | P<005 Hematology and nutrition
D (FFP+RCC) | 0875 | 0410~1869 | NS Preoperative RBC (x 10.000/4)

RCC ~ 350 | 2088 | 1016 ~4201 | P<005
NO {0569 | 0242~1338 | NS ~ 400 {1000 | 0528~1892 | NS
1~4U {0792 ¢ 0280~2239 | NS ~ 450 {0957 | 0505~1815 | NS
5~8U { 1978 | 0674~5806 | NS ~ 500 {0687 | 0296~1592 | NS
8U ~ {2731 | 0636~11723 | NS 500< {1138 | 0223~5804 | NS

FFP Preoperative Hb (g/dl)

NO | 1818 | 0687 ~4806 | NS ~12 1491 § 0782~2841 | NS
1~8U {0798 | 0152~4195 | NS ~13 {0964 | 0453 ~2052 | NS
9~ 16U { 0513 | 0135~1949 | NS ~14 {0961 | 0486~1902 | NS
16U ~ {0673 | 0132~3446 | NS l4< {0760 | 0380~1523 | NS

Albumin Preoperative TP (g/dl)

NO | 0989 | 0379~2580 | NS <5 i 0811 | 0145~4531 | NS
1~ 100g {0575 | 0246~1341 | NS 5~ | 0805 | 0234~2765 | NS
100g ~ | 2306 | 0843~6307 | NS 6~ | 0889 | 0508~1556 | NS

Timing of transfusion [ ; 1238 § 0702~2185 NS

RCC * NS, not significant
NO | 0565 | 0236~1352 | NS
OPE {0286 | 0034~23% | NS
POST i 1864 | 0700 ~4965 | NS
OPE+POST | 1973 | 0669 ~5817 | NS

21% (42%), D#ES54+21% (56%) TH Y, CHELH 2) ) ¥ SERACFAER]
H(C ML DR P<0.05 : 0~II ] P =007 CIlrI) Witk 1 BIZBT 5 ) > 73BRE 800/l A DIEB]EAH
TIRARMETE © 7. BiZIE 0% (FRED 1,600/ul A3 & OF 1,600/ul LA L

FEROGHRICEEEZRL) Zo72h, A#13%, B
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All stages
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Fig. 4 Five-year overall survival in all patients (a) and stage 0-2 patients (b)
Number of stage 0-2 patients: group A. 26; B, 9; C, 15; D, 14. Arrows indicate a significant

difference.

B 12%, C#E55%, DEE18% &L C B2 E &I
%72 (Fig. 7h).

BPHE ) 2 SEREL 800/l Adii DIEF T OMIE BHIE
12/22 (55%), 5 800/ul LL_EAE BTl 14/61 (23%)
THEILE o7z,

3) U SEREL & AR

Mt 1B DU Y o8ERBUC X 0 38 (800/ul A,
1,600/ul A, 1,600/ul B ) 1250, EAERZ MG
% &, 800/ul A OBETIE 36% (N=20)TH b, 1,600/
wl A 73% (N =47) K& 0 1,600/ul YL E# 64% (N =

16) X 0 b AEICAEGFERIMET Lz, S SITHEH 0~11
T 800/l KiiDBETIZ 48% (N=12)TH bV, 1,600/
wl A i B 82% (N=32) J& 08 1,600/ul L. E#E100%
(N=11) X ) DEFICEAEMET LA (Fig 7c).

4) ) voSERER L i

4 FOBIFNDWTY ¥ SEREE ORI % A RARAT
THWT B LMD RCCISE, TIVT I VEREITY
YOSERB O (ks /AiET) (CAOBY (r= -0285,
-0312) % L, #itk® FFP 5134k 1 B ¥ %8k
BICIEOMYE (r=0480) #/RL7: (Table3). 4 #%#)
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Fig. 5 Five-year overall survival in all pa
fusion units

tients (a) and stage 0-2 patients (b) by RCC trans-

Number of patients by RCC: NO, 52; 1-4U. 23; 5-8U, 16; >8U, 8. Arrows indicate a signifi-

cant difference.
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Stage 0-2
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Fig. 6 Five-year overall survival in all patients by FFP and ALB transfusion
Number of patients: FFP) NO, 43; 1-8U. 5; 9-16U, 12; >16U, 5. Albumin) NO, 24; =100g, 54;
>100g, 20. Arrows indicate a significant difference.

L 2 A TRIER A% v BE# I E LT, C#E(RCC
B 53E) ORI E AR5 7.

C BEICATHTA & DO TFEARIEBID L 2> 12D 725 9
»?

CHOWMI A, DEEAEENLL, T0EDLES
e A, DB (33%) & b 14% Loz, AHi
MEFEMA TORIMGER (Hb<llg/dl) ZE4+ (CHS
B, DE1B) LTD CHOTEARMINNIIED D IZ
Lhotz. FRMXERE (v X)) OWKT LM
BEPHE, TR CREPAEICE - 2.

itk Hb flid RCC ##%5- L 72 C, DHOMICAH R
#Z<L, TPHED A, C, DEHMICEEEIIRD )5
7.

C BEOM et CHOEE & S 72 Bl % 7R L 72 D13 te
DY) U INERELTH o 7z MRITIEI 4 BRCAREEN o
7253 C BETIAMA 40% LA R L, 5ol < 800/
W BT E o7z, 20 Y 8EROSHA L7l i3
0~ THho THHERLEEMLAFEORTEZRL .

V) OSEREIRA A C BEICHEE 725 72 D725 9 0 ?

AHRI ST T O RCC #6513 1) ¥ 7Bk i3RIz
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§ 4,000 All stages
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S
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Fig. 7 Changes in lymphocyte count in group A-D (a), proportion of patients with different

lymphocyte counts and five-year overall survival by lymphocyte count (c)

Lymphocytes were counted 1 week after operation.
Number of patients: =800/ul. 20; 801-1,600, 47; >1,600, 16. Arrows indicate a significant

difference.

BI5-L, it FFP & 5- 13412 1 BB 5 ) /%8R
BUCBEG- LT\ /e, SR Tl A O W C© FFP
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BRI % % 5 IO NFEC fabseps LA, #iZ FFP
RS- CEA L7

M AN IR ONEHEEIC BT 52 FRETO—D2I
BOIBDLDIEAL )

Acheson & (2012) & 20,795 51 @ K59 Tl e 561
25, Allogeneic RCC D5 TIIMBILLAA v Xk
T 172 \2Hm Uitz i&ge d 327 1235 & L7729 %
72 Refaie & (2012) & 38,926 Bl O T Bl % #ATHAYIC
B L, b3 1~2 BfLo RBC $£5-T b ik & HHiE,

FRIC 2 EABIINT 2 2 L A L7, Ng 5 (2011)
1 659 B D RlFEREF S BT 5 BlgE T, HIMERFRI: RCC
OFHIHEY T L \RpEMmsE, W] &%
DWEERFOL LTWw5AY. Kneuertz 5 (2011) (3SR
FHMITBF % RCC B 51 % LLEARad L, Fricaiisg ok
B GUHEER RS, EFEAKTIE5 L LA
RCC DEARIIHT 2 WA LB LD HD7Es
I B EE (mouse) T & % % Muszynski
5 (2012) 12 in vitro ® lipopolysaccharide (Salmonella
LPS) 2 X 2 EET, HRIME (RBC) D#5-7% monocyte
OWEREZ T L, ZOMERIIRAEE, REHRICEE
bk L7, Mangalmurti & (2009) & mouse RBC
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Table 3 Correlation analysis of blood transfusion in relation to postoperative lymphocyte status

Univariate analysis

Lymphocyte status Reduction of lymphocytes * Postoperative lymphocyte countss
Transfusion Coefficient Significance Coefficient Significance

(at operation)
PPF (bottle) 0.097 ‘ 0.000 NS
FFP (U) -0014 | NS 0.148 | NS
RCC (U) -0285 | P<005 -0.044 | NS
(after operation)
PPF (bottle) -0.024 | -0.071 | NS
FFP (U) 0174 | NS 0480 | P<0.05
RCC (U) -0.253 | NS 0.066 | NS
(perioperative period)
Total albumin (g) -0312 ! P<0.05 -0.203 ! NS

Multivariate analysis for postoperative lymphocyte count

Transfusion Coefficient t-value Significance
(at operation)
PPF (bottle) 0.032 0.296 NS
FEP (U) 0.070 0.604 NS
RCC (U) -0.128 | 1123 NS
(after operation)
PPF (bottle) -0.032 | 0273 NS
FFP (U) 0.379 | 3.354 P<001
RCC (U) 0.002 0.014 NS
(perioperative period)
Total albumin (g) -0128 | 1.063 NS

* Reduction rate = Post/Pre lymphocyte count

* % Absolute lymphocyte count at 1 week after operation

DEF)VC RBC IZF 9 % inflammatory chemokine
receptor {ZPRAFCEAL, MitgE2M3 % 2 & %2 Hits
LTw5Y, F7-Barnett & (2010) & mouse D5k
T RCC ® plasma J& 5312 BERG M I % 8958 S & 5 R T-28
HoHL LY.

—HREENRE S, VU Y NEREE OB
RSN TV ARLFAIZ BV TR 2 YIBE,
3 2B B OB AERIEICRAT S 2 &
BHENTWEY HFIEBEDY) ¥ 23IiEET 29
BICMAL, & IEMEIEAE S B, RIERKRE
MET LT A MTEHICIE, SR shs &
g, M, Wi SEREIEAICER L, REOE(L%
ElZE VBT A EEZ OGNS,

Bk D 5 2 L \ZAAFIBRIEHTE 10 ) »RBREUC
ICHIBLTVWAEEIHIICHRZAZETHS. RIEFN
GHRFLLTPHREMELTVED00 LinY,

BN FA O AT A R I AR I ER KK 43 12k LT RCC
THiHN B DS, HATOM & U CHEER ML R (3 0 A
HTERLFY 7V RATHDLDNL Z L%\, 8
SEFMOREE L TiRICIIEHZ RO V3 &

ARG AEE KL — o h ST 5. iRl D sl
(N=21) THEHT 2 Lfi#k 3 HH#ERE T 1,870m!
(550~3,650mI) {23 7% 5. 1500ml Lh Lo HFITix
itk 2 T TP I 5g/d1 (1,500m! LT Tid 6.1
g/l, p<0.05) I 0, HYmOIMEERL 3 0bIT
W EHEEEIN L. BAED YT oE IO #iE i
I, FFIC ALB 2 0RH L 727 cfibh, FFP
ORI L 7.

80 T3 < 225 FEP 25 Fic&E 545 E L
THHENTELY. YEOEF T L FOBRES DR
60% |2 FFP 23l S MY, T 2 S BEEFHRTO
FFP B L2 D H 5. IFYIRTo FFP
P GAINA 7 EOJFERE, 28R X ) BEFEN T
WRZSTHZ LGB TH 55, FFP h oL HE
PV T CHME LR 0 EE, X 5113 %k
HEDMERE, IHMEILIC O AR E £ 2 SN2, MAER A
%\ B BERE TN D YRR & MRk N 7R Z
REAZEVIHLTVWED0E Lk,

& A TRICFAMEIZAT S DIV 233 5 D 7% 5 H
CHGIM CTIE R 2RISR LDEA ) P Heiss
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CLINICAL EFFECTS OF BLOOD TRANSFUSION IN ESOPHAGEAL SURGERY

Takao Kunori"”, Kuniko Suzuki", Yukiko Ohki", Sayaka Fujita" and Makoto Kashimura®
YIwaki-kyoritsu City Hospital
“Fukushima Red Cross Blood Center

Abstract:

The efficacy of blood transfusion in esophageal surgery has not been well documented. This report presents a
retrospective analysis on postoperative outcomes of esophageal resection and effects of blood transfusion. Patients:
A hundred and two patients (pts; 1994-2012) were entered in this study: mean, 64 years old; pathological stage (st) 0,
18 pts; st 1, 17 pts; st 2, 30 pts; st 3, 21 pts; and st 4,13 pts. Pts were divided into 4 groups (grp) by the use of blood prod-
ucts: no transfusion (grp A, 41 pts), fresh frozen plasma (grp B, 10 pts), red cell concentrates (grp C, 26 pts) and FFP +
RCC (grp D, 22 pts). Results: Hb levels decreased shortly after operation to 68 % of preoperative level Levels recovered
2 weeks after operation in all groups. Odds ratio for postoperative complications was 0.182 in grp B and 1.621 in grp
C (highest). Incidence of pneumonia was low in FFP-administered pts, and that of anastomotic leakage was high in
grp C and D.

Five-year survival rate was 72% in grp A, 88% in grp B, 41% in grp C and 73% in grp D. In stage 2, lowest sur-
vival rate of 46 % was estimated in grp C. Poor survival was observed in pts administered RCC>4 U, no FFP and albu-
min>100 g Survival rate significantly decreased @47 %, others 64-77 %) in pts with low postoperative lymphocyte count
(<800 /i), which was most frequent (55%) in grp C. Reduction of lymphocyte count after operation was related with
albumin and intraoperative RCC. Postoperative lymphocyte count was related with postoperative FFP transfusion.
Conclusion: Patients with low postoperative lymphocyte count had poor outcomes after esophageal surgery. The phe-

nomenon appeared to be associated with blood products. Further study is necessary to confirm this phenomenon.

Keywords:
Esophageal cancer, Blood transfusion therapy, Postoperative outcomes, Prognosis, Lymphocytes
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