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Table 1 Reasons for dropout

Reason r-HUEPQ | Controt | Total

Unappropriate administration period before surgery 5 7 12
Adverse effect 3 3
Blood transfusion 8 6 14
Administration stopped after surgery 1 1

Postoperative complication

Suture failure 1 1
Bleeding after surgery 1 1
Total 18 ‘ 14 ‘ 32

Table 2 The number of cases blassified by diagno-

S1S
Lesions -HUEPO(%) | Control(%) | Total(%6]
“Oesophageal cancer T s e 21 | 10 (19.6)
Gastric cancer 9 (27.3) 5 (27.8) 14 (27.4)
Colon cancer 1 (3.0 (5.6) 2 (3.9
Rectal cancer 3 (3.1) = 3 (5.9
Breast cancer - (5.6) 1 (2.0)
Thyroid cancer - 1(5.8) 1 (2.0)
Lung cancer 2 (6.1) 1 (5.6) 3 (5.9)
Malignant lymphoma - (5.6) 1 (2.0)
Ulcerative colitis 1 (3.0) . |1 o
Perforation of the small intestine 1 (3.0) -~ 120
Cavernous hemangioma of the liver 1 (3.0 1 (2.0)
Cholelithiasis 3 0.1 7 (1.1} 5 (9.8)
Chronic pancreatitis = 1 (5.8) T (2.0}
Benign tumor of the breast 1 (3.0) = 1 (2.0
Thyroid adenoma 2 (6.1) 1 (5.6) 3 (5.9)
Parathyroid adenoma = 1 (5.6) 1 (2.0)
Abdominal aortic aneurysm = 1 (5.6) 1 (2.0
Lt 1 (3.0) - 1 (2.0)
| satibo.a) | m(i0o.0) | 51100 0)

domization Z T T EBREDOHMIC—F I I,

19894 1 AH 519904 6 A DRI E R & h < iEHFIT
BT 5 BB NIIER, BEEAIT SRRV
r-HuEPO $# 555161, NBERZ2FAC S WTHLED
FHIi A T, HEhM O T AR O X 5 B
R7 e b3 A ERBLRVEAAED, FRIKL
CTHAE,NE e EOBBICE VBMALEE ko
SEGI (1460, HERESHHERES BEAE 1, Wit
0160, @b FiEIER 341, #rgio &5 16D
DRI &, BRI r-HuEPO % 5883301, xTIREE18
BlZ TR % T -7 (Table 1), H4hM:SRM% 5
FIORBW I REEE (106D, BE (46D, #E -8
B3 (5 6D s KA LLBEHK R S, IBAE (5
B 7e EEALER RERB N Z k72, r-HuEPO #
SR REBEALETE VL O OWHBEOREIER
IZHEEF EDR b 33 bhvish - 7= (Table 2). 4,
Fig, BEHNSMA, WFHOAEYELERRT OLE
THHAFCAEROEZRbhich -7 (Table 3, 4,
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Table 3 Characteristics of the r-HuEPO and con-
trol groups

r-HuEPO Control Total

Characteristics ) %) %)
_Sex - 1 -
Male 21(63.6) | 10(55.6) | 31(60.8)
Female 12(36.4) 8(44.4) 20(39.2)
Age(Year) 56.3+11.0 | 57.2+15.4 | 56.6+12.6

Body weight(kg) | 55.1+7.6 | 54.6+9.1 | 54.9+8.0

Table 4 The number of cases classified by amount
of blood loss

B Blood toss :_:-l-_qu PO i

Control : Total

(m) % | 09 | o8
<200 | 6(18.2) | 6 (33.3) |12 (23.5)
200 ~ 399 |11 (33.3) | 6 (33.3) |17 (33.3)
400 ~ 599 | 9 (27.3) | 3 (16.7) |12 (23.5)
600~ 799 | 3 (9.1) 1 (5.8)| 4 (7.9)
800 ~ 999 3 (9.1 2Q1.1)[ 5 (9.8)
1000 ~ 1199 | 1 (3.0) |~ 1 Q.0
Total 133(100.0) | 18(100.0) | 51(100.0)

‘Mean+S.D.(ml) | 418264 | 335:£257 | 389:+262

Fig. 1 Study schedule
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2) r-HuEPO # 5.

r-HuEPO 3 JRAI & L TRl 7 B8, M4 B R, &
A200IU/kg % 8ikM &S L, #F40mg/H O &
O Ui, BHE ISR O 225 L (Fig. .
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161 (3.0%) DHT, MBETXeh o1,
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3. BiZHB

BERBH L DT T cAMEEROBILIIERAE
X W BEE X, vital sign DEEEIIH EEIAH .
FHEIH - FTEFE LB IVCEUWRAC KR E R, #EB&
HEDOAYr 22— Fig. 1ICRLEAY THB, XiG
IngE & LRk (RBC), ~& 7 v v EBE
(Hb), ~~ 17V » ME (Ht), MAROERE, Bk
F(WBC), M/ #H(Plt), FHRMERER(MCV),
AR eEE (MCH) 1 X OSEFRmER 5%
EBE MCHO %, mM®BEA(bEsE L L T BT,
EMHE, 7v7F=v (Cre), RFEEHE (UN), Ml
% 72V FVEBEORMEBESE (TIBC), T
s e (UIBO #WIE L, M=) AeHxs
VEE, fiz) Aefz s VAR RIABETREL
fo.

4, FH
KEMBEEEOHR L LD, AL E
BEOTEN AL v [FEHL, THY, [PH
%], THEL O 4BET, BELeEY 2k
Bl REBESLPRBIS SV AELERET ],
[ZEMCRERD VBB L, [RekcEY
HoFERLRLELL] ©4EMT, FPHEEELS
ExEaLIcEREY TebdtHRAL, THR] [®
RERL THEAERBEbhiy-, [FE L e, [t
FERI O 6B THE L, tEARBRIFEART
BBHOTHERME LA BEE r-HUEPO #5812\ T
DHHEIFE LT,

5. T — 2 DR

BARSE O LIz Wilcoxon D JEMfi#EY, &
EBER, BEFmITI x25 5\ L RE yEL A,
ERESBUT XL - TCHEEED DY & L1

w =R

1, REMEEEBEOHRS

r-HuEPO #5545 H# T ¥ ©o Hb, RBC, Ht ©
HELYESHBENOBEYEE (0) L LEELE
(4Hb, 4Ht, 4RBC) % B\ T Fig. 2~4 iR L 1,
¥ 7z Fig. 5 W MEARMRE (%) OB LRI,
4dHb, AHt 72 & " ARBC i i 6 1 ;B R o r-
HuEPO 5 e bR ~XcHBILEAL, —F
SBREECIZIB E A EBILD e ds o fo, FHHETA G
B 5K TR D r-HUEPO # 58 ic k13 %5 4Hb, 4Ht,
ARBC X * h # }10.3%0.7g/dl, 1.8+2.4%, 12+
23X104/mm* T, LHIEHBHIVAEBRCEMBEL K-
7o, WRMBRE OBINE r-HuEPO # 5B kT &

e b

sz ) ArETF vV

BHMAREE 256% 15

Fig. 2 Changes in hemoglobin

Fig. 3 Changes in hematocrit

e L |
s - 1|
! e ]
'\\I“ﬂ“‘x'_._- | [,
Wilcoxon test
* 1 P<0.05
**x 1 P<0.01
*rx  P<OOM
3 - 7 14 (POD)
Fig. 4 Changes in red blood cell count

14 (POO)

bDHTELL, PROBEFECEEFEDO AT
b, FREETINBHCEEFECEETDH - .
ik 4Hb, 4Ht 72 5 0N ARBC i3 r-HuEPO #¢ 5
BTRm&EE 4% B REME (4Hb=—1.3g/dl,
AHt=—~3.1%, ARBC=-—37X10*/mm®) & 7z - 7=
JERcEEL, F14F B3 EMRBiECEE L -
(4Hb=—0.3g/dl, 4Ht=+1.7%, ARBC= +2 X 10*/
mm®). L& LB CEE I EZE L 4HD,
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Fig. 5 Changes in reticulocyte count

1004
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Reticulocyte

‘”3'”.'-—~~-4<L.
Caontrol : ‘
Wilcoxon test
*:P<0.05
** . P<0.01
*x% . P<0.001

4Ht, ARBC 3#10/% B k& fE (4Hb=—-2.1g/d],
4Ht=—6.8%, ARBC=-—74X10*/mm?) &7 b, 14
RHIZE > T I BEMELTRLE (4Hb=—1.6g/dl,
4Ht=—4.2%, 4RBC=—52X10*/mm®), 4Hb T3
WL 7, 4R H, ARBC T#HHEE 7, 10, 145%H,
AHt TIREHEE 1, 7, 10, 145% B r-HuEPO # &
HLRBEREOMCARENED bR, BRmnRE
EEWTH, WHBRECIIHNELE.2~28.5% & L k¥
THBLELDODZXN L, rr-HiEPO® & B <&
40.0~55.6% L BEX R L, 2RERETEEEN
mBd LRI,

—75, WBC 3 ffik—B¥ i fim L B L LR/
BRI BB TER L7, r-HuEPO 5B iz <%
BTrraEc B LATHREL07: & 014 B icitd
BrEfEsiot, P OHBLIERCRASRET
B o1, r-HuEPO 5B b~ BB Cili o L
FREMAFALOKEL, ZIFRBCREECSETH -
7 (Fig. 6a, b).

2. MCV, MCH, MCHC n##

MCV BB &8\ THTRT, WL b L3 T518
B h 2 e Y SBRMARIE & i L CHE B LR TR
7], MBI EREEZILED b 5 2 (Fig.
7a). MCH {2 r-HuEPO 5B Cco THRERTH -
DOIHL, HBREETIECRWMERCS D, HI0%
HC B C r-HUEPO I 5 Bt b~ B EICEE &
7g - 7=(Fig. Tb), MCHC 5B CI3 K % e TEH
Rohlehrotorznl, rHUEPOBREHCIZHES
pis THERE AR L, #4545 5 LU r-HuEPO #
SR THBHECHEREBCEMETH - (Fig. To),

14 (POD)

Fig. 6a, b Changes in white blood cell and
platelet counts

Wilcoxon test
* IP<0.05

-7 ope. 7 14 (POD)

3. MEBEBEE (TP), 747 1 VEE (Alb),
mEgk, UIBC, 7 =)+ vEEOHR

TP, Alb & b iffit— @R X ESEL L FD
BREFECEEL, GHMCEEERRED bR
7z (Fig. 8).

MES TR BRCHA 1 BciifEck~TEZic kL
ALcowrx L, rrHIEPO #5 Rl rFE0 K
TERARLE, fitclmBEs e 1RBckE K
TLH, HBHTIERLHRERERLRLCOR
L r-HuEPO B 5B CRMEMABEL, 7RI VY
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Fig. 7a, b, ¢ Changes in MCV, MCH, MCHC

a

(%)

MCHC

Wilcoxon test

30 3 *:P<0.05
29] *% P<0.0]
% P<0.001

B4R BB Cr-HUEPO 58 L v b B
Bl & -7 (Fig. 9a).

UIBC Mgk & e o#EB»RL, HiTl Hic
B r-HuEPO 5B BHRICEEEORHE L k-
iz, Lal, WHRCIHHEL L ERBEOHBYRL
7z (Fig. 9b).

F7 =9+ VREIEET L o KK S5E0GE
ER LI, RBBECOLANL VBELARERTH -
7o, rr-HUEPO® EFH L oM EBEEZ R kb vnic
(Fig. 9¢).

4, frbHmE ki Hb o

o o HS 1 2 400ml i 0 FEFI T3, r-HUEPO # 5-5F
x5 HbOHBIFE 4B ALY REM (4Hb=—
0.6g/dD) & LT LR L, S4B xRS IBROME
¥ CEE L (dHb=+0.2g/dD). —HHWBHETIIE
1R H E CETAHETH H (4Hb=—1.7g/dD, &
145% B iz r- HUEPO £ 5B RA BBl x = L
7z (4Hb=-—0.8g/dl) (Fig. 10a),

tH 1 400 ~800m]1 o HEF T 12400ml K # 0 FE Bl
HRTEFLDICHbDETRIDBETH -2

BEASRE 25% 15

Fig. 8a, b Changes in serum total protein and
albumin concentrations

(e/4t)
Ei]. i a

TP

ope 7 14 (POD)

ope 14 (POD)

(RIEME  r-HuUEPO 58 4Hb=—1.3g/dl ((£ 4%
B), R¥ 4Hb=—2.6g/dl E4FH)), +oHD
HBLERZETH Y, $F14% 010 r-HuEPO &5
BHTHRICEEE /to 7 (r-HUuEPO #5458 4Hb=—
0.2g/dl, xtBE AHb=—2.1g/dl) (Fig. 10b).

Wi E800ml LA ECmEEL i Hb DETIXE I
BELRD, BELEETHERLRLE, Lal,
FERARDINZ b Do CHBEMEL BT S L3R
BThok (Fig. 10c), i

5 MHHERE=) R e =5 v BEOKDE

Hilest-+5HRAKE=Y A v R=F VORIGE RS
BHYT r-HUuEPO % #5 S h T v is BB ¢ A,
koM =y) R ez sr v BEOHEB LB L,
M=) A e fxy v BEOMEEILICITEMCL 5
oo ENRKEL, LAYRDHBEIDH 1B e
AEBED X FBORERANE I T,

¥FArHEPOR R T 2R MBELE DR &%
HuEPO # 5B 038G > THRA L7, H=) R
v ReF VHAOHBRL S -7 (Fig. 11),

6. BIfFAR L BERREBERYE
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Fig. 9a, b, ¢ Changes in serum iron, UIBC and
ferritin levels

a
ape. ] 14 (PoOD)
b
uiBC
POD
[
Ferritin
Witcoxon test
*1P<0.05
*% 1P <0.01
kD P <001
= 4 (POD

Table 5 Adverse effects and abnormal laboratory
findings (*** : Same patient)

Group | Initial | Sex Symptoms. Relation

Diagnosis
Adverse | rHUEPQ | KT. [ F | Colon cancer

Palpitation, Arthralgia Unknown
effects Low back pain,
Headachel dull (moderate)

YY."| M | Gastric cancer Hepatic function disorder Unknawn

(moderate)
HS. F | Varicose vein of lower Fever (moderate) Possible
extremity

HK™'| F | Abscess of the chest wall | Rash {moderate) | Maybe not
Atnomal | FHUEPO | YY" | M | Gastic cancer GOT, GPT, AP 1 Unknown
laboratory | HK'| F | Abscess of the chest wall | LDHT | Possible
findings | Control AS. | M |Oesophageal cancer GOT, GPT, AP, LDH, Maybe not

y-GTPT
OR | F | Malignant lymphoma | GOT, GPT, LDH, »GTP 1t | Maybe not

B OWREM Y B 5 FEK O H ik r-HUEPO 5
Ho 4@ bhic s, BE, BIEE, BR, BX
CHEERZY/RLULE L ATIIRE DR ED, FEEE
ERBRBIC2HTCAHBEAOEELE LN
(Table 5). r-HuEPO & ORRBEGEHESH 5 L& 2
LRI DIREAD 1 DR TH - BHEROFEIZ
I OHEELL., BREEERTE r-HUEPO £ 58
2 BRI & B, RBEIC 2 fliciBo bhvie b,

97(97)

Fig. 10a, b, ¢ Changes in hemogrobin classified by
blood loss

Blood loss <400ml

400mi =Blood loss <800ml

Blood loss Z800ml

g

-
| [ Wilcoxon test
| * 1P<0.05

=7 ope ? W {POD

Fig. 11 Changes in endogenous plasma eryth-
ropoietin concentration in the control group

(mily wd )

14 (POD)

r-HuEPO # 5.8 o M glutamic oxaloacetic tran-
saminase (GOT), glutamic pyruvic transaminase
(GPT), % X 0¥ alkaline phosphatase (Al-P) &k
"o 141, xBEE o GOT, GPT, lactic dehydrogenase
(LDH), y-glutamyl-aminopeptidase (y-GTP) i&#:
RO 2460, EREGEERELCCE 22 LTT
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Table 6 Clinical response, safety and usefulness
rating by the attending physicians
"o T ew

e [y

(¢°¢¢)

@ | ¢ | ot | ow | ou [
(%) (%) (%) injesn (%} (%)
Q0L oS 1oN | AwBis | myesn Areq | njesh ARp SSaUMyesn
0°00) ©°0) (0°0) [UNL113) joAu0)
:r. 0 0 0 4]
oooly | (0 68 (226
" g qe T OdINH-
%) (%)
(%) (%) Juswives) | jusuiess) ou (%) -
[el0L | eonewsigold ‘weiqo.d ‘weigosd Ie e
oujsouly | oujsowyy | watgoxd oN | Aopes
oo | (9 [ (e s | @ | [
3nH-
[ [ | * 91 I Rt
% | W | (% (%) (%) Fom|| 220
oL | sod sed oo wayeoxg [eoWND

RELAHBE D, EREORREBERIZIES L,
SV LR, B EORBEBEREESD D
E3nfb ok r-HuEPO # 58w k3% LDH &
D1IGIOZTH -, r-HUEPO 512 X v i FE R
BERICLILbDRIrote,

A Sl O &L R 1x Table 6 TR L7z,

% BF | & A FI3361 1, B % Ll k2274
(81.8%), HRLIEX29%1 (87.9%) TH » 7.

% %=

r-HuEPO FfIB & h 5 X 5k ¥ o H MR
MmoORAL TR, HHOEBPHPABEDOER L
FEFMERHRTELVEFARD R 0w, 2
DERBEHBROYRET 2 Z L Ic L 5B MO£TT
Hot, BEMI¥EFE I EOMEYEL T3
2 ERMBOBRREFREIIR 25 b RETH - 7,
19884F, r-HuEPO & & H O REH 5 & b Levine
LY BYRB CHOBEMMATETH S - L &R
L, S HLKEMHNEFHGAEH % Goodnough H%
randomized controlled study iZB W CFFOEDOHE
DWMETEHAL, X HKFM X ko Ht, RBC 3
r-HuEPO # 5B CHBRREFTHH T &R L.

EEo X 5 wifiii B ClF ik 3 % r-HuEPO
HHROERHELST TICE VB2 F T T B2 2ohs
boY, —RARER TR BRI BRI TbA
T, —BABRRTIETREBRELNER LT3
TEBBNZEL DY, METTCIEMREE D ME
O ENEL, WHIEMELTS 2 L REET
Hotctcd B b, LiL r-HuEPO o HEER
WA MERE I AR T D HEiFE X
h B D HET - AR A BB LERT 5.

et

ex Y ArRF v

B &EE 25% 15
2) MEFG X IYWERD S OEE Y RE LK
e MM A ER L LERT AR S, —BARE
s+ 2 il ElE, SRCEBRTY 2aTREHEAD
DEEZARRBYERLIC,

1. r-HuEPO #i8i# 5 o 3

WIS 0 BAk Hb, Ht % F 8 X8 -CHfaigm %
TELL, hrEEOMFHAXEHM L TEIYS
kB, #iEl 7 B r-HUEPO #5112 X b, Hb,
Ht, RBCR EbHBZLERAL, — oy
ERCHBECR IO L ) kBB A bh ot o
Enb, rrHUEPO oM R EE 2 bhic, $EE
ERVr-HUEPORSBHCETHTHMENS
Dol b b TMEIR S OBNRC X h itk
@ AHb, 4Ht, ARBC O REME b BT
EmHTHote, L, Hb BE D LHIE 4Hb 127y
T0.3g/dlic s KD, WAREDO BB ER S hiz
L 2o ote, BARYDERTIZ2001U/kg, 2
E, 2@8MoFESE T HbEBED® EF31.0g/d E T
Bt BAERNGD X 5K, #TRTic Hb BE % 2g/dl 2
EERX#T6007:\ LB00m] BE © H I i 2 5 7=
Hizit, 5% r-HuEPO o 53 (B) s 5=
WTOBRHAPDLETH S,

2. r-HuEPO #5435 o 57

r-HuEPO # 5 2\i b il L 2 &MH» 5 0 EIE %
RET 5 Z EAEB I AR, FRICX D ilFRiED
By O UER T EATELS, TT0KrA
212 5, PR e Okt AAMLNK Y AR M
23t LT r-HUEPO B HHE AR I hT 585, 40
DOHRFCIE I LFMEFC I\ CHAERE SO
XRRFICHAT rr-HUEPO # 5B F B BiF e &M
DOEELRD bhi,

ko SHENC T 2NEAK=Y 2z v D
RIGeswtid, FMEERSIED LD ODE
MOSEAWEBCIT TS TRV EXFEIRT WL
B9 Z MR ERBRBCRE YR TR ED
HoedEnrfThbhsE 8, Hb oET L4k
DEHEINTV3Y, SEORETLANRE=Y 2
PR=FVORIGER+STH D, AERMCT
HuEPO #8535 Z L OBHBVER I Wiz, Bl
= ] Il #1400 ~800m] D FE TXBE & D 4Hb D=
AROLEHE R0 &1, r-HuEPO O G » #s
THECEERFREELNS, - o Hb 24
% 2EBTIRISHETO v _RAREE Lic Z X, P
H 1800ml] K DEEFICLisic & HHED 7 < BB
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DEEL TR MEOEECEK TR &
MTEOiT 5 BAREMENKRE W ERRLT W5,
WA MERBUIMTRT, M A2 B L T r-HuEPO £ 58
TELLENMLTIRTCOBRETHBHI VAEOS
& 7Y, r-HuEPO D3N I MR/ RESR S i,
RMMEHRE LD X OMOFRE LT, #iK WBC
Tr-HuEPO B EF L RBEFCELRD DAL, Rk
DEAL% Levine bR e e TOER THEL, r-
HuEPO# 5B o WBC RER@EAR TS D Z & »»
5, r-HuEPO 0 B#EIHIFR OB R L 3E Lic v
ERNTWB, i, bhvbh OB i i Plt 0
mbABECICTL DEATH - 7h, TORER
TEETH -1,

3. r-HuEPO 0 EI{EH
REMEDRET X N A516IR47H1 (92.2%) TREIE
Al LEIER xS be B ERORE L, T
KRAEORELRDbhih -k, R bhiEIff
ACEREEEICThIEE R OTRRL, EHE
B X 2 REEOPE T b 51FH4TH c R eIz E
7t L EHEE R, r-HuEPO 3 A d £ B
55¢Ez bR, BEERELEEK r-HUEPO 2 #
Bl 2B E IR TV EMEYRERB " ik
LZbhithote, Fhifi= VY AeRor vHifoHE
L@ SRt L, Ht FAAMEOKARE
KEDBHZEIRIY, NEEROEHT TIBIIREL
YHTHEMTIRAREDOTESEP LRSS IhTW3
Ehh, BPRORETH B LI L XD M
B R CBREREBAE L oof 515 2 L BLET
HHH.

4, SHBORNEE

AP C, WLBEL DL LT 5 - BARFHRE
Fl% xR r-HUEPO OFHif#EER 5 D %R 2 KM
BREN A 2O Lies, TR Lo i,
FOMOFERTRBROMELRE L 2 5HE51HY >
5z &, rrHUEPO 0 Bl i G o R iR I h
TwiewZ e & Xy, §EE r-HuEPO # 58 & %t
BELOEMREBRC L Y Thhin, EERr326]
2iTable 1 1IR3 & 5 RBATHRIN D5 V%L
b, WETHEEE L COLBHROEEM IR IR,
S8, X Y EBRLE DO L ERT B DI,
RIRT SR L RSB Pl 1 RET5 e KRBT
BOTRBBLETHB,

r-HUuEPO o 58 L B 5oz, o
R BICETR SIS WCEE E BEbhk, SE

99099

HARBOEE BT HEE» D, W5 %

7HMEL, FOb ) RIPR T HMEIFFMESD D
BECROLhD IS CHEEXYRELL, LAL,
MRS I L 5 AHb 1XFHT0.3g/dlic L K& b, iy
g BErxZEL Tuvisy, rrHUEPO 058
b HEOBRASLETH D, FREHD
B, BRI EFELEELRNED 1 °TH S,
r-HuEPO # 5 1 83 2 S FIGFHOBEER I T TR X
HBR T2 Levine HYEM TR 5 E
DIS0BIH 7 % F R BIRNICES LI bbb
THXZREI BT ORI L, r-HUEPO ©
BREYBACTHLDIILY Y XEOSRENNLET
BBEELZTWS, SEOKEFTD r-HUEPO B 5
R 5 MEHET, UIBC of#in, MCHC 0B AMHE
Bz Y, r-HuEPO# ST B8 28EREXY KB L €
WaE bR,

¥ /- Suwata LRI ERHETOAREKE= ) A e R=
FVDRIAE TR DT 5, ERMFIERND B\ IE
BA I AHNEE=Y R e K= v ORIGHERHRME
=V Ar Rz F VT HRIGEDORHE Y LT
5 &3, rrHUEPO O@FEv w5 ECEER
BRERETHAS.

HED X 5 B HTXERERLS VL, SEANKY
% r-HUEPO R FER T, 2 ofEEMmE
R RIET S LR TE, WRCEEBENE
L, —HEH adjuvant chemotherapy BRfA 2 E R
EhB oS HARELPL LT RABER
REFNC 350} HEm o BB LA R ~o—FH & L
T, BBRHIOBRELE L DRI,

BErRzoChl n RAZSIRER - LETHRER v
2 —BARBEECEEEIRBHOBLYRLET. XWX
OB IHITE B AMIEABESBLTTCREL L.

X [

1) Juji T, Takahashi K, Shibata Y et al: Pos-
ttransfusion graft-versus-host disease in im-
munocompetent patients after cardiac surgery
in Japan. N Engl J Med 321 : 56, 1989

2) Winearls CG, Oliver DO, Pippard MJ et al:
Effect of human erythropoietin derived from
recombinant DNA on the anemia of patients
maintained by chronic haemodialysis. Lancet
ii: 1175—1178, 1986

3) Eschbach JW, Egrie JC, Downing MR et al:
Correction of the anemia of end-stage renal

disease with recombinant human eryth-
ropoietin. Results of a combined phase I and II



100(100) JaviErvhoebk b

clinical trial. N Engl J Med 316 : 73—78, 1987

4 BARE, ZHE%, THAR R, BHEMcS
7% recombinant human erythropoietin £%|
KRN5702 D R— &R ERERABR—. B
FEH 24 1 1009—1025, 1988

5) Levine EA, Rosen AL, Gould SA et al:
Recombinant human erythropoietin and
autologous blood donation. Surgery 104 :
365—369, 1988

6) Goodnough LT, Rudnick S, Price TH et al:
Increased preoperative collection of autologous
blood with recombinant human erythropoietin
therapy. N Engl J Med 321 : 1163—1168, 1989

7) Maeda H, Hitomi Y, Hirata R et al: Eryth-
ropoietin and autologous blood donation. Lan-
cet ii: 284, 1989

8 BABHE =V RrH=r it A0FWMER
~ORL, BT EIEE 78261268, 1990

9 BXES, K M— REE—GS BEOFCET
ZEREFEABLZ e b= ) Re Xz v OEH.
KoEBsBL 43 :276—279, 1990

10) Kruskall MS, Glazer EE, Leonard SS et al:
Utilization and effectiveness of a hospital
autologous preoperative blood donor program.
Transfusion 26 : 335—340, 1986

11> Toy PT, Strauss RG, Stehling CCet al: Prede-
posited autologous blood for elective surgery : a
national multicenter study. N Engl ] Med 316 :
517—520, 1987

rm Y Re sy HMA&EE 25% 15

12) Koumegawa J, Kawahara J, Kudo K et al.:
Recombinant human erythropoietin corrects
anemia of blood loss; A study in the dog. Int J
Cell Cloning 8 : 97—106, 1989

13) BARE, R, NEEEER) | BETFAR
Ze b=y Ae s OSBIFERRIE M3
LICHAOEEM, HESMm<IE 34 11—15 1988

14) Levine EA, Rosen AL, Sehgal LR et al: Treat-
ment of acute postoperative anemia with
recombinant human erythropoietin. J Trauma
29 : 1134—1138, 1989

15) Kickler TS, Spivak JL: Effect of repeated
whole blood donations on serum immunor-
eactive erythropoietin levels in autologous
donors. JAMA 260 : 65—67, 1988

16) NHEX, BEFEX, MG LERIZD | HLBNH
FhHEoORMEMtb=) R e f=5vBE HZS
f#Im 3:72—77, 1990

1D JIBRA, BALE, fiEHERE)  SHENEE
IZ* 3% Recombinant Human Erythropoietin
(KRN 5702) RSk 5EKEEBEOK
&, BREE 4:2075—2100, 1988

18) Goodnough LT: Potential role of recom-
binant human erythropoietin in the peri-
surgical setting. Int J Cell Cloning 8 : 203—210,
1990

19) Suwata T, Maeda H, Kamata S et al: Pos-
toperative erythropoietin levels. ] Am Geriatr
Soc 38 : 1163, 1990

The Effect of Recombinant Human Erythropoietin on Pre and Postoperative Anemia in
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The usefulness of recombinant human erythropoietin (r-HuEPO) to eliminate the need for perioperative blood
transfusion was investigated in patients who mostly underwent digestive tract surgery. A dose of 200 IU of
r-HUEPO per kg was given concomitantly with iron (40 mg) for 7 days before and for 14 days after surgery.
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Hemoglobin, hematocrit and red blood cell levels significantly increased following preoperative administration of
r-HuEPO for 7 days. However, the increase in hemoglobin was only 0.3 g/dl on average. Therefore, further studies
appear necessary to find a more effective method of administration, i.e. a more appropriate dosage and
administration period. Postoperative anemia was improved from the 4th postoperative day (POD), a significantly
better result than that seen in controls whose hematocrit continued to decrease up to the 10th POD. As side effects,
a flu-like syndrome, hepatic function disorder, fever and rash were seen in one patient each. Two patients had
abnormal laboratory findings. Of these, one showed a rise in GOT, GPT and Al-p and the other showed a rise in
LDH. These side effects and abnormal laboratory findings were, however, not severe. Fever and the rise in LDH
were judged to be related to r-HuEPO therapy. These results suggest that perioperative administration of r-HuEPO
is safe and useful for eliminate, or reduce the volume of blood transfusion in general surgery.
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