Hiliyh&ik 38 (8) : 1271~1279, 20054
B &
A BT AL A O S s AT BB S AJEBIIC BT B
Sy I =X B L i L D 7 3%

TR AL Y 7 — ARSI, [/ g

AH S K & ORF bk B w0 M
Hy & Bl @ & wA 0 M RS

B =5 W T

[EC IS MMM, BYRE, BYE, GVHD 2 EOigtrd 5. FN 2T 57k
DT, A TYIBRTRE 2 fE A A TR LA #% 2 (CRT) 247- 7272w L, HE
MM % 47> T b, Hik  YIBRWTEE R B AJERNICH L, 5FU 700~800mg/m’® day 1~5,
Nedaplatin 80mg/m?* (% 721 Cisplatin 70mg/m?) dayl, A& 30Gy (3 E/M) %47V, 4~63H
BICHFMWEEC X 2 BEERNZ1To 72, TR 2838 X0 1 AR B OB O 400ml DI
AT\, I r-HuEPO 24,000 B 2 B2 T4 5- L7z, #&R  20004:6 H X 9 20034210 HE T
VARG CRT %47 5 72 59 I 45 1 (76.3%) A%, Hb fifi 11g/dl Lk, K 40kg Pl Eo> H il
1D B R FEHE 2§ 72 L, 400~800ml (*F-35 662.2 +1585ml) DRFil%47-7: (HCMmE, ABD
). H ORI A LLAT o 1998 4 8 H % 5 2000 4E 5 H ¥ TISHMiAl CRT 247 - 72 B A A
T, WlLO@ISIEAEZ 2T E 2 oh 11 flaxBEEe Lz GEEHCIEE, NABD ). i
%7 AN EAC A G %2 4 Lado7z0ld, NABDET16] (91%) DA TH -
72, Tk L ABD BTl 38 B (88.4%) (&4 K ¥ 5-497, A5 R\ [w) e fnL iy Of o] s 6 A% 85 2
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e EEHSA 59 Bl 5 B 45 Hil 55 H T I 0 8
MR AL, WEICHECMZ I L 72 (Au-
tologous Blood Donation ; LA, ABD #£ & B&30).
I E 2HNIRFILD A CTHIMIZIT bR o720 1
B1E CRT # ORI A E CTHEEBREIRE Y >3
Wi OMR2H Y, BHRWERARE ML, F
W& W4T LDy o 72 Atod 1 B FA45 1B A (2 T4
G LIERTH 72, —F, 19984E8 A0 D
2000 45 H F T2 Hi CRT % 47 o 72HEBI D 9
%, B OO #ISHEHE 2 Z 7= L7201 11 $IT
& - 72 (Non-autologous Blood Donation : PAF,
NABD # & W&5E).

H Mo %, B A DOMHE] CRT #
THRBERZTFPEL TSI &, (KED 40kg UL
EcHharok, mbhA'rsav i (BIF, Hb
fEEWEEE) S 11g/dI L ETH B 2 &, ERAEEH
EARF S, FMIC X 2 FAEZS/ERE L.

Wt 3% O L ERNC B W, B Oy i
Ny Z (FIVTVLy 22X, FIVE) ZHv, 1
400ml, 1HBOMEA BT 2HET\, FF 800
ml DiFIME BEEE Lz BFimfk, &ilé LT 4~
6C IZPAF L7z, BFIy HIZ @ TRz Ble b
) AuRLF ¥ (LIF, r-HuEPO & B&HE) 24,000
BALa i TG L, FREICRO8A % 8 H Pl
HE TS L7z &#ORFIH 2 & F4ii H £ TiE,
Ly 1AMOMEE BV (Fig.1).

#iEi CRT O#IRE, 75 LT, 2FICER LG
PHEZA L v, Mg FEfEEE s 7% <, SM mas-
sive RO BB ORFT- LR & L. ABEf%, day
1 &9 2Gy/H o5 R4 % 3 3 [ <&l 30Gy MifT
L, FEC day 1~5 12 5FU 700mg/m?/ H % Fit
HIRNF%S-, day 1 12 CDDP (Cisplatin) 70mg/m
?/H %7213 CDGP (Nedaplatin) 80mg/m?*/H % &
PRINE G- L7-. REHET#%, BREWETH 256
WCidvo 7z ABEL, H12HBICHAREL, F
MxEAT -7z, BEATREOEAIL, KEEFHO/:
DIZABER IR L, HUAH % MifT L7 (Fig. 1).

il CRT HERNC BT 5 Hb vk, Irifis,
WP m g, BPIic & % Hb fE~ 053228 % B 7z, Al
- i 7 H B BT B i A o 4 -
i, HCMmEFMC & % [FFE =R, 5o Hb
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i, MiEEEH (LT, TPAEEMEEE), G 7 v
73V (LUF, Alb i & WEEL) OZH), WA P
(22w, NABD # & ABD # % leiscHas L 7.
EEFRMERE (DT, MAP & WSED) o13H, ik
HUREIMAE (LLF, FFP LM&HD), ImAEHGE (DUF,
PPF L &HEE) IZDoW TS5 MEt L7

AT IIMANT 1 Statview 5.0 2 v, xHEo 2%
W 2 BER O 0E O Fe g2 1 Student’s unpaired
t-test, XD & 5 ILEZIZ 12 Student’s paired t-test
Wz, BEEOHEOILE 21X Chi-square test
2HV, p<00B5 b > THERE LT

A |

1. BEER

ABD B0 B & 13 41 : 4, #5132 F 3 61.6 7%
(46~757%) T NABD B & #1325 72, K,
Stage THEIIRONEh o7 YWREhDid
NABD #C 11 ], ABD #T43BITH 1), WAt &
DT RTHBMIC & 2 M5 &8 /2T S h
7. R M PH 13 ABD #f T 2 $H I 503 A% 37
(75.0%), 3 #HIRERIHAT6 B (250%) T, NABD
HEAERIRON D o7 FHPMERIX
NABD # 43147, ABD# 45740 ABD D)
WRRENPo 7D, ABETL,o7 BRI
NABD # 789ml, ABD # 729ml C, MR IZ
HEAEEIRON L) o7 (Table ).

2. CRTHiAB X OHFMIC X % Hb fEOZHE)

2000 4E 6 A &£ 1 2003 4 10 A F TIHiET CRT
AT 72 BB A9 BITH -7z, IHFEHTO Hb
fli1XF3 136 =1.2g/dl (11~149g/dl) TH D,
CRT®T#2HH, ¥ 2bbirMPEAICBIT S
Hb fE1Z3F3 119+1.1g/dl £ 7% D, 56 B (94.9%)
TETFTLTWwZ LaL, 49#1(831%) Tl CRT
#%TH llg/dBLETHY, 554561 (763%) T
HOMFMAEETH -7 (Fig. 2).

WPz & %2 Hb o2t %, 2 [ o kel A347 5
N7z 36 BlZDNWTA B E, &1 B HORFILAT, 5
2 ol H oMy M, AT & Wi L v 5 25, BE DK
Tz, FROEHLE EOEBII Lo 7
(Fig. 3).

3. FiomE ¥ - & - B CIoP 58

WP % 2 |2 37 B (822%) b %<,
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Table 1 Patients background
NABD (n = 11) ABD (n = 45) P-value
Gender 10/1 41/4 0.9831
Age 61.6 (48-73) 616 (46-75) 0.9355
Body weight 575 (45-73) 585 (41-89) 0.7374
Clinical stage I 0 3
I 5 15
7645
I 5 99 0.7645
Va 1 5
Thoracotomy right 11 43 *
left 0 0 e
LN dissection 2 fields 8 37 *
3 fields 3 6 02901
Operating time (min) 431 (310-627) 457 (330-735) * 04395
Blood loss (ml) 789 (202-1,195) 729 (87-2,549) * 0.7100

ABD ; Autologous blood donation group

NABD ; Non-autologous blood donation group

*Two patients who did not undergo surgery were exclued.
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1 #5725 D37 H1(156%), 3 MEFI L 72
LDON1HI(22%) TH o7z HFMAT1 HIZHED -
7B L, Hb MK - 72720 4 B, Fifro HEE
D72 26, 1 HHORFMEOHEE 1 #TH - 7.
F & @ Y 80mlly Il T & 2 b D H236
(511%) T&» 1, 600ml13 6] (289%), 400ml
9#1(20.0%) Td - 72 (Fig. 4). BFilwEA» P70 5
72, 26 Hh HOKRTICL2bDTH - 7.

HOMoO&SKFHIZEm 2P icES Lo
20 1 (44.4%), i &R THRE Lz oh
8B (178%), itk o AL L7zd i3 156
(333%), HETFWMD7-DIZHEFELD D24
(44%) o7,

4. i, 212 3B1F 5 MAP, FFP, PPF ®# 5.

NABD #Ti&, #ithic MAP % 7 %1 (63.6%) 12
Wy 3.3 Wik G- S, itk 4 61 (364%) (2FH
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Fig. 2 Hemoglobin value (Hb) before and after CRT
In 59 patients treated with preoperative CRT, Hb af-
ter CRT was significantly lower compared to before
CRT. However, in 49 patients (83.1%) , Hb was higher
than 11g/dl, and 45 patients (76.3%) donated autolo-
gous blood for the surgery.
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Fig. 3 Hb before and after ABD
Hb was measured before the first and second auto-
logous blood donation and the surgery. The decrease
of Hb was so slight that the surgery was all done as
planned.
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35 Bfr oG Sz 2R L, ABD BT
Mz MAP 285 L7-Dix 261 (47%) D&
T, fthod 41 $1(95.3%) Ti& MAP 3#%5- L 725
72. FFP i3 NABD Bl 4 1273 45 HAL
Peh- s, Wi 10 BN 16.3 AL G X
N7z, ZRUx L ABD BTz 141 (23%)
DI 4 i 5 s h, MR 2 Flosnicks
7z, wihd ABD BCTHEICA 4o 72. PPF

Fig. 4 Amount of autologous blood donated
In 7 (15.6%) of 45 patients, autologous blood donation
was done only once because of the decrease of Hb. To-
tal amounts of autologous blood donated were 400ml
in9 (20.0%), 600ml in 13 (28.9%) and 800ml in 23 pa-
tients (51.1%). The mean volume of the donated blood
per person was 662.2 +158.5ml.
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ALY kol

[T AT

13 NABD B CilipIc 2 Bl 5- S, ABD BTl
iz 160, iR 2 BlicHe S-S 7z (Table 2).

5. [vi o o o o [ S 4

JERIAC MAP, FFP % & 72 [ Rl i i 1l % £
5 1L7:m1%, NABD #TiZ9#1(909%) TH 1,
Mm% e L7203 16] (91%) @
AR THo 7. FUIx L ABD T, 6 FE i fi i
G L0568 (116%) OATHH, 3841
(88.4%) 134 $&5- U e dro 7z, [RIAE I i of. [l
X, ABDBHCTHEICE»> 7. 72, PPF 2%
D 7z—Y) O IMEEF O % W TE 7201,
NABD # 1% (91%) & % L, ABD % 36 %I
(837%) & ABD B CHEIIE A > 7z (Table 3).

6. fir# Hb i, TP fl, Alb HOFERIZAL

itk o Hb D F31%, NABD BT E A
RN, AEATRD R -7z, BEERIIE,
W& HATHTD 90% < FTHIE L Twiz (Fig.
5). TPEICHEEOZZ R ST, 4 8H%II12ITIE
MBI ICIE LT 72, Alb ff1Z ABD BE TR R
Wi & 572, BEEI RN -7 (Fig.6).

7. Wik EEE

¥AEA 4L, NABD# CT160 (90%), ABD
HCTHBEERO 1 Z2E&D 9F (209%) 1SFA L
72 (p=0.3670). fifiZix NABD T 3 #1(27.3%),
ABD #:T 1 61(50%) & NABD & Tiih - 72 2%,



20054F 8 1

5(1275)

Table 2 Administration of the blood products during the perisurgical period

MAP was administered in 7 (63.6%) of NABD during the surgery, whereas, in ABD, only 2 patients
(47%) were given MAP. FFP was given to 4 (36.4%) in NABD and to only 1 (2.3%) in ABD. MAP
and FFP was administered significantly less in ABD compared to NABD during the perisurgical pe-

riod (for 7 days from the day of surgery).

NABD (n = 11) ABD (n = 43)
p
Cases (%) Mean vol. Cases (%) Mean vol.

During surgery MAP 7 (636) 33U 2 (47) 40U < 0.0001
FFP 4 (364) 45U 1 (23) 40 U 0.0004
PPF 2 (182) 375 ml 2 (47) 1,000 ml 0.1128

Auto-B - - 27 (62.8) 29U -
After surgery (7days) MAP 4 (36.4) 35U 2 (4.7) 10U 0.0022
FFP 10 (90.9) 163 U 2 (47) 20 U < 0.0001
PPF 0 (0) - 3 (7.0) 500 ml 0.3787

Auto-B - - 22 (51.2) 27U -

Auto-B ; Autologous Blood.

Table 3 Avoidance rate of allogeneic blood trans-
fusion

Allogeneic blood transfusion including MAP and
FFP was avoided significantly more frequently in
ABD compared to NABD during the perisurgical

period.
Allogeneic BTT* Avoidance rate of
Yes No Allogeneic BTF
NABD (n = 11) 10 1 9.1%
ABD (n = 43) 5 38 88.4%* *
* MAP, FFP  **p < 0001

HEZEZ Do 72 (p=01133). B IIARERRH 3 W
BIZEZR o7 (Table 4).
z =

HOMEME, OmEse, SRR o sz
BOTHRLERLLTWED, T4, HILEHSAT
LITbND X oTERYY, AEDATAIC
BLThHE s L5112k, ZofHAERH
SRR STV A, firpifbF @ 217> 72 &
BOEATOWEHEIR SN LA, MHiEi CRT # jifT
L7-BEAATOHCMRIMORAIINE TIZ
AoNTniwn, REIEOME LD, MEl CRT
ZHiAT L 72 BB AICB VT L 80% DIERIT,
WHNC HCMEMATTRETH 5 Z L AVRE 7.

Fig. 5 Change of Hb after surgery
Hb after surgery was slightly higher in ABD com-
pared to NABD, but there were no significant diffe-

rences.
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Fig. 6 Serum total protein and albumin value after surgery
Serum total protein and albumin after surgery were not significantly different between NABD

and ABD.
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Table 4 Postoperative complications

Incidences of postoperative complications were not different between

NABD and ABD.

Non-ABD (n = 11) ABD (n = 43) P-value
Anastomotic leak 1 (9.1%) 9 (20.9%) 0.3670
Pneumonia 3 (273) 4 (93) 0.1133
Recurrent nerve palsy 1 (9.1) 2 (4.7) 0.5662
Wound infection 0 (0) 3 (7.0) 0.3673
Bleeding 0 (0) 1 (23) 0.6097
Myocardial infarction 0 (0) 1 (23) 0.6097

R% L o TV A, i o 800ml DI T
SRR % T8 % Z L ATRETH - 72, Bl
Z 400ml DEFM O A IHED - 72 BHETH-> T,
[ o oL i o 158 203 ] B T dp o 72,
INETERENFAT, HOMEMAZNIZEYE
FLTOwRWREZBBEOOEDIX, MEDHA
DOVT2LFMETCOHMETELRY WL &
I T AL, BT AEMNAHIRVI &
BHIT SN L. Ml CRT 2 Mifr L2354, S8
HAHAEE LT, RECTHIITASL L)%

5 E T, WE IR T 46 Bl P ULELE % 5.
CRT #1213, ARIMEREL, Hb fliZ#iR$ %25, Th
FEFWHTIER L, £ OERTH4H S MLFIL
MWHRETH L EPWS N E oz HTHTO 4-6
AR EHCMFMO72DI125 & 9 EVWWHIETH
LHlwz b,

HO MMz i34 o X 5 2moi3s, b
N, FRK0H 5. BEDPATREROWHEN
MEVnZ eSS, BEEITE S v, RESE AL
RN 2 AT RE L 13E 2 51528, CRT
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BICHLBEHb AMET LTV A EENAEELT
DORKEOFRIMZ, TERBEOLE 25 TfE
BtEAd 0, HEESLETH A ). CRT BilZERIL
LC, ARIMERE MAEI3HEL CTHKSS 27 D
D, B ORISR TH D L 0IH) FIEL D 5.
L2 L, FHEsRREMEE V) 2L, $72, CRT
BICHEB R TR EEORBRL S Tl L 2 5% <
Golzt, BELZTNIZLREEE V)
MICERZETLTHAH. bivbhofiig 14
M, 28O 2 5EoLio ki FHAEE T
HY, BRELEDBDOEEZTVE.

[ e LY L AS SR E 2R Y S S & R R 5 LU,
By, NOBEBHIZBWTHRE Sh722Y, £
D%, ELIWCKEFAZZLD L L2 LA
T, WO TR 22 &S 55
HEAMEINTVEY Y AEHIAICBVTIZH
UL I & AR L i o I BT, H i
i dJ5 25, BIEIME D2 > 72 L O H@EH»
Rohs'™,

Wi ORMEMO—2 & LT, KL X 2 MEK
T, Biludd b, Fs ZEMENCLTME, MK
BAEZT, FIOWT, RFiEZ i, ik
ERHIBWTEMOBEHRO D 12, MEx E=
F— Lol L TBY, WLk o e T 2
COERRADOMBEIZ oz, +ORIEEELD
LIk RERFMATREREEZEZ ONS. 72,
Jr i #% @ r-HuEPO @ 1 [a$% 5., #k#l o R 1H% 5
BAMTH Y, Bl o Hh O T2z 5h
B D 72 DI Fili % L K2 % 2 702 72HEH]
13 7% A5 72", r-HuEPO o E45 8% 12 %h 3 5 5528
WCBLT, Mg RiEST A L0k, L LAH
W52 W REMRESDH Y, SHEHIRET
HHHY,

T/, MoMELE LT, i, PR OIMLE
OMIBHYe, RIMEEOR Y i 2 Filg, Aok
£, BIMOMEZLR EXRH T o, Ths 3
BRI CO~ = 2 7 WAL L 72 ehs 2 AL E T
HHIERRLTWASY. L L, [FHE i o it
OMEEZE 2 UL, &5 7% A Lo %
WD ZFEIRT, HOEMBMOFEIZKENEE
Zbhab.
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EVEIESE O H IR B Cid, L2 H
CLoH I EEHIIE A LT, Il 2 B R BAE
THLIEWRZ LD LNEWnwEn)GEHEHNH 5.
L2 L, Lane 5%, BFIfiL L7203 o v o JEEHT
BT PRAE BT BT PSRRI 5 & s LT 5.
Hom o EEMRIE, Hosze LTH I TR
LR H AP AE 3 2 MRS IR T, AR
WABTHY, T, AT ORIKD FET
g, FTMEL RS2V THS .

bhibhoHCMOBEREFE L 26 44% &K
Mol BRIBVBRARRCTTEMZ Lz 161k
FHEER L2 1BTHY, FOMUT TR THTH
F 2B BRI L 72, BEDSA DRI
RBRISAEEE DL LD, HELAICHYED
KFAPRZ L. ik, BlERFL— 55 08%%
AHE S 2 &, MY S M PRI AR
72O CHMMICMESHENENE 2 &, fiial
CRT OEMA DL ME T THRLZ LR Y
WEREZZONDL. Lz23- T, i limESs
ZFNIEL R TH, WMBEOMBRBRERZES
B5H7017, RIMLIZFEBIIT> TS, kD
Hb S ABD BE TR R EHEZ L > TV HDITE
D7D THAH. NABD BETIE, TEIRBIREDMR-N
HIRY, %A MAP¥SG#HEEELLS &L
72912 Hb flIZ R R fliz & > T 5.

MiEREH, TIV7 I AMEIREEAL & BEN
WD ETILHEDNDLHY?. —JF, BEEERS
NhnEwIMEL RSN Y. SHOKE T,
HEFAMBICZMFE7 V7 I JMERETT 5
A, BT L RAANEZF MO EBHEICHE O »
o7z, ABD BICBU AR 0MiE 7 VT I ¥
fitilZ NABD # L IERTEAEAZ R L TV 525 HE
I iy i B AT OB T, LR % 5 12 FFP,
PPF O 5 %1Fo TWiz729I, M7 VT I v
ERRI-N Tzt Ez2ohb. —J, HEIER
MSE A f% 0, IR i % ) 8 A B3 % 72
2, —YIOMEHEA z x5 L wist CTlA 7
W, MFE7NVT I MR EZMS72bDEH R
Lhb. JEEASE, &L ENLVRD, B
FHOYHED 720D MIZ FFP, PPF %149 Z & D
HRINSWEEZ S5, HOME AL X
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Autologous Blood Transfusion for Esophageal Cancer Treated with
Chemoradiotherapy Followed by Esophagectomy

Matsuo Nagata, Takehide Asano, Hiroshi Yamamoto, Nobuhiro Takiguchi,
Osamu Kainuma, Hiroaki Sohda, Mikito Mori, Kentaro Murakami,
Kazuo Watanabe and Chikara Sakai*
Division of Gastroenterological Surgery and Transfusion Division*, Chiba Cancer Center Hospital

Purpose : Autologous blood transfusion has been shown to be useful as a means of avoiding the problems as-
sociated with allogeneic transfusion, such as transmission of bacteria and viruses, and immunological reac-
tions, such as allergy, graft-versus-host disease, and suppression of tumor immunity. This study retrospec-
tively investigated the usefulness of autologous blood donation in esophageal cancer treated by chemoradio-
therapy (CRT) followed by surgery. Patients and Methods : Between June 2000 and October 2003, 59 patients
with resectable esophageal cancer were treated by preoperative CRT, consisting of 5FU 700-800mg/m? days
1-5, Nedaplatin 80mg/m? (or Cisplatin 70mg/m?) day 1, and 30Gy of radiation days 1-19. The criteria for au-
tologous blood donation were : Hb value greater than 11g/dl, body weight greater than 40kg, and having ob-
tained informed consent in writing. Autologous blood was collected 1 and 2 weeks before surgery, and
erythropoietin was injected on the day of each blood donation. Esophagectomy was performed by right thora-
cotomy and laparotomy, and a cervical or intrathoracic anastomosis was created between the esophagus and
gastric tube by the stapling technique. The autologous blood donor (ABD) group was compared with a non-
autologous blood donor (NABD) group who were treated by the same preoperative CRT schedule and satis-
fied the criteria for autologous blood donation between Aug 1998 and May 2000. Results : The Hb value of 49
(83.1%) of the 59 patients treated by preoperative CRT was higher than 11g/dl, and 400-800ml (mean 662.2
+1585ml ) of autologous blood was successfully collected from the 45 patients (76.3%) who weighed more
than 40kg. Allogeneic blood transfusion during the perioperative period was avoided in only 1 patient
(91%) in the NABD group. In the ABD group, on the other hand, allogeneic blood products, including MAP,
FFP and PPF, were avoided in 36 patients (83.7%). There were no significant differences between the two
groups in postoperative complications or Hb, serum total protein, and albumin values. Conclusion : These re-
sults indicate that autologous blood donation is useful as a means of avoiding allogeneic blood transfusion in
esophageal cancer patients treated by preoperative CRT and surgery.
Key words : autologous blood transfusion, esophageal cancer, chemoradiotherapy
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