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Table 10 List of participating medical institutions] 28 institutions, in no special order(]

rHUEPOO OO OOOOOO0O00o0oooooooo

Madical Institution

Department

Hakodate National Hospital

Hirosaki Unversity, School of Medicine

Akita University, School of Medicine

Tohoku University, School of Medicine

Sendai National Hospital

Gunma University, School of Medicine

Saitama Medical School

Saitama Medical Center, Saitama Medical School
Kyorin University, School of Medicine

Teikyo University, School of Medicine

Faculty of Medicine, the University of Tokyo
Gastroenterology Center, Tokyo Women’ s Medical College
Tokyo Women’ s Medical College, Daini Hospital
Toranomon Hospital

St. Luke’ s International Hospital

Tokai University, School of Medicine

Nagoya University, School of Medicine
Hamamatsu University, School of Medicine
Prefectural Gifu Hospital

Kyoto Prefectural University of Medicine
Osaka University, Medical School

Kobe University, School of Medicine

Hyogo College of Medicine

Hyogo College of Medicine

Reseaarch Institute for Radiation Biology and Medicine, Hiroshima University

Okayama University, Medical School
Matsuyama Red Cross Hospital
Faculty of Medicine, Kyushu University

Dept. of Surgery

2nd Dept. of Surgery
1st Dept. of Surgery
2nd Dept. of Surgery
Dept. of Surgery

1st Dept. of Surgery
1st Dept. of Surgery
2nd Dept. of Surgery
1st Dept. of Surgery
2nd Dept. of Surgery
1st Dept. of Surgery

Dept. of Gastroenterological Surgery

Dept. of Surgery

Dept. of Gastrointestinal Surgery

Dept. of Surgery

2nd Dept. of Surgery
Dept. of Surgery I
2nd Dept. of Surgery
Dept. of Surgery

1st Dept. of Surgery
2nd Dept. of Surgery
1st Dept. of Surgery
1st Dept. of Surgery
2nd Dept. of Surgery

Dept. of Surgical Oncology

1st Dept. of Surgery
Dept. of Surgery
Dept. of Surgery I

Table 2 Brief schedule of the study

Post-operation

Period Prior to operation
Week 3 Week 2 Week 1 Weekl Week2 Week3
1 ] | [ ] | i
ABT Group . ‘L . Operation
Blood sampling [ 400ml }_| 400m! |_! 400ml }__J
rHUEPO £ N N N
I ion,i ;
ron preparatlon,l.v.Or T T T T T T T T T ;
Iron preparation,p.o. !
Hematological tests 4 A 4 4 E (. 0 0
Immune function tests A 4 E A 4 0
HBT Group ;
Hematological tests A (ol:ea%‘:l’:;‘g: g:)’]') 0 § A+t 4 4
Immune function tests A g]:‘:%‘mﬂl’:;“g: g:;') 4 é 4 A A
-20+1 -14+1 S7+1 Dayof 3 7 14 21
operation

(Days post operation)

ooooo mo mo
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Table 300 Examination parameters

Examinationl Observation[Parameters

Vital signs

Body temperature, blood pressure, and pulse rate

Hematology

RBC, Hb concentration, hematocrit,
reticulocyte count, platelet count,
WABC, and differential leukocytes

Blood coagulation tests
&
blood biochemistry

PT, APTT, fibrinogen, total protein, albumin,
GOT, GPT, ALP, LDH, total cholesterol,

total bilirubin, BUN, creatinine, Fe, UIBC,
ferritin, Ca, and P

Clinical laboratory tests

Immune function tests

CD4, CD8, lymphocyte blastogenesis testl PHAQ
IAP, and NK activity
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Table 40 Efficacy

pre-operative Hb increase 0 Hb just prior to surgery] Hb at start of rHUEPO

n
037 Hb at blood drawing! itk volume of blood drawi! il¥circulating blood volumel

i01

ooooo mo

800mlI predeposit cases 1200ml predeposit cases
good 1.0g/dl O O Hb 15g/dl O O Hb
better 079/dl D 0OHb O 1.0g/dl 10g/di00Hb O 15g/dl
little better 03g/dIODOHb O 0.7g/dl 059/dID0OHb O 1.0g/dl
no-response 003g/dl D 0OHb O 0.3g/dl 0059/dl D OHb O 0.5g/dl
worsened OHbOO0.3g/dl OHb O O05g/dl

Table 5 Breakdown of registered patient population

Ineligible cases

ABT group: 5 cases
* Deviated Hb values
(9.3 and 17.6 g/dl): 2 cases

* Non-malignant tumors: 3 cases

ABT group:
HBT group:

Registered cases

88 cases.
66 cases

HBT group: 4 cases
* Deviated Hb values

Exploratory laparotomy: 1 case
Received chemotherapy from after operation: 4 cases

(9.3 and 16.1 g/dl): 2 cases
* Non-malignant tumors: 2 cases

Eligible cases

Received corticosteroids: 1 case

[ABT: 83 cases| [HBT : 62 cases} I

Incomplete cases
ABT group: 12 cases
» Deviated in predeposit blood
volume and/%r dosage frequency
7 cases

+ Ineligible for efficacy rating due to,
being devoid of Hb data: 4 cases

Eligible, complete cases
ABT group: 71 cases

]
Received chemotherapy from after operation

Received chemotherapy from before operation
:1case

7 cases
Elective surgery was canceled: 3 cases

+ Received preoperative cancer Cases subjected to immune function tests (Cases subjected to immune function test
chemotherapy: 1 case ABT group HBT group
Al ﬁ:ﬂologous +iNo Homologous No transfusion
67 cases 4 cases 1 cuse 31 cases 25 cases

ooooooooo
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500000
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Table 60 Patient background characteristics

Cases Subjected to Immune Function Tests
ABT group HBT group NT group
OnO670 0 n0O 310 O n0O 250
Gender Male 51 24 19
Female 16 7 6
Age] years[] 58.7+ 9.6 60.3+ 7.9 61.9+ 86
Body weighfl kgl 559+ 8.9 588+ 9.4 55.7+ 83
Diagnosis
Hepatic cancer 25 6 3
Esophageal cancer 14 10 1
Gastric cancer 10 5 11
Rectal cancer 9 5 4
Bileduct cancer 3 3 1
Pancreatic cancer 4 0 1
Duodenal cancer 1 1 1
Cancer of colon 0 0 3
Other 1 1 0
Hb concentratior(] g/dId 131+ 120 125+ 14 127+ 15
Ferritinl ng/ml0 164+ 214 133+ 125 117+ 97
Serum irofl pg/did 96+ 51 77+ 48 100+ 66
Duration of operatio] hrs:min] 500 08+ 2[] 12" 60 48+ 200 49 4051+ 2014
Total bleeding volumél miOJ 956+ 7940 1,351+ 648 542+ 335
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Table 70 Efficacy rating

predeposit 800ml 1,200ml
good 38] 59.4%01 4 57.1%0
better 50 7.8%0 21 28.6%0
ilttle better 10 15.6%0 0 00%0
no-response 10.9%0 I 14.3%0
worsened 40 6.3%0 0 00%0
n0 64 nd7

000000000000 HbO OO OOB800mI
00001200m 00000000122+ 099g/dIC2.07
+124g/dI00000O00DOO Table4d 500000
O0O0O0O0oOsoomld O 0640 O O good 380 O 59.4
O OO better 500 7.80 1 little better 100 15.60 [TJ
no-response 7 00 10.90 OO worsened 4 00O 6.30 OO
better 00043006720 0000001200mlO0O0O
70000better000 600870000000 Ta-
ble7l00000O0O0OOOOOOOOOOOOODOO
0000000 o0O0OO0OO0OO0rHUEPOOODOOOO
O0000OO0OHhOOOODOS8OMIO OO O13.03+

Up O 0.081 ABT vs. HBT[D

1.21g/dl O O 11.85+ 1.20g/dICL,200mI O O O O 13.74%
1.09g/dl O 0 12.42+ 1.24g/dl 0 0 0 O O O Fig. 10
40000000000000000000
000000000000 0800ml 0000798+ 26
mifl200m 00 00001200m 000000000
0000000000000000000071000
000000000000 2000000069000
00000000000 4000000000000
00000009%200000000000002000
mOOOO000000O0O000000000 100
000000 Fig. 200

0000000050 00000400m 00000
09000002500000000NTO0O00000
0O0OsomiOO0D 7000000000
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rHUEPOOOOOD 2000000 1000000
010000000000000002402/830
000000000000000000000000
000000000000004000000000
00700000000000000000000
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Fig. 1 Changes in Hb concentration ogd
(g/dl) Cch4/CD800 300000 10000000000
1oy 000000000 300000000000000

—e— 800ml cases

—0— 1200ml cases
14.0 Mean£S.E.

0000000000000000000M0 Fig. 3
ooooooobooosgoooooi1o0o0o00
oooooooooooooos3ooooboooooo

130} O0o000oOoooUOOooO0oDoOoooODoDboOOrFg.
41
120 IAPO30000010000000000O00DO 3
ooboooooooooboobobooboo 200300
11.0 L L L ! OHBTO ABTOOOODOODOOOFig. 5
Week 3 before  Week 2 before ~ Week 1 before Day before
operation operation operation operation NKOOOOABT,NTOOOOODOOOOO 1@

paired t-test; *** P<0.001, *p<0.05

ooooooooos3oooooooooboooooo
ooooodlBTOOOO3OOOOOOOOOOOO

Fig. 2 HBT avoidance rate by surgical bleeding vol- 3000 ABTOOOODDOODOODO O Fig. 610

ume 000000000000000000000000
% oo - 00000000000000000MHBTOOO0
100 93.3% 942% 0000000000000 retrospective d 20 O

= s ol s D0ONKOOODDOO0OO0000000000
s 0000000 ABTOOONTOOOOO0OO0 3
sof e 000000000000000000000000
00000000000300000000000
0 Fig. 7010
oD
0D0000000000000000000000

ooooooooooooooooooboobooooo
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< 800 ml 800 to 1200 to = 2000 mi Overall
< 1200 ml <2000 m}
Excluding 2 cases in which clective surgery was canccled.
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Fig.3 Changes in CD4/CD8 ratio

(CD4/CDB) (Measured values)
30 1.0 ¢

(Change in ratio)

—QO— ABT cases (N=64) —O— ABT cases (N=63)
—@— HBT cases (N=30) 08+ —&— HBT cases (N=28)
25 ‘|' —A—— NT cases (N=20) . ety NT cases (N=20)
y 06
20} . I 04t
[ ol
1.5
0.0
MeantSE. Mean=+ S E.
1.0 1 L L L 0.2 1 1 1 L
Day b§fore Post operation Day bgfore Post operation
operation  Weekl Week2 Week3 operation  Weekl Week2 Week3

paired t-test, t-test (ABT cases vs. HBT cases) #+* P<0.001, * P<0.05, + P<0.1
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Fig. 4 Changes in lymphocyte blastogenesis testt] PHAD

b (Measured values ) (8D (Change in ratio)
400 - 150
—O— ABT cases (N=61) —Q— ABT cases (N=061)
~—@— HBT cases (N=29) 100 + —@— HBTcases (N=27)
—— NT cases (N=20) ~—f— NT cases (N=20)
300 |
50 - T
*® O B
200 - L
-50 +
100 - : -100 F A
-150 -
Mean+S.E. Mean+SE.
1 1 L 1 K L i 1 L
0 Day before Post operation 200 Day before Post operation
operation Week1 Week2 Week3 operation Week! Week2 Week3
paired t-test, t-test {ABT cases vs. HBT cases) * P<0.05, + P<0.1 Si=stimulation index
Fig. 5 Changesin IAP
(4 g/mi) (Measured values) (e g/ml) (Change in ratio)
1400 - 600
—O— ABT cases (N=63) —O— ABT cases (N=63)
1200 F —&— HBT cases (N=31) 500 b wix —®— HBT cases (N=28)
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1000 - » 400 -
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400 |
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operation

Post operation
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operation

Post operation
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paired i-test, t-test (ABT cases vs. HBT cases) #** P<0.001, ** P<0.0L, * P<0.05
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Fig. 6 Changes in NK activity

(%) (Measured values )
40 -
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10 F *3
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E:T=20:1

(%) (Change in ratio)

—O—  ABT cases (N=59)
10 L —e— HBT cases (N=27)
—&— NT cases (N=20)

" Mean£S.E.
E:T=20:1

0
Day before Post operation
operation Week?

Weekl Week3

I
Day before
operation

Post operation
Week2

Weekl Week3

paired t-test, t-test (ABT cases vs. HBT cases) ** P<0.01, * P<0.05, + P<0.1

Fig. 7 Changes in NK activity Change in ratiol]

—O0— ABT cases {(with filter + without filter) {(N=59)
5 ~——e— HBT cases (with filter) (N=) 1}
—&—  HBT cases (without fiiter) (N=16)

J15F Mean£SE.
E:T=20: 1

L 1 L

L
Day before Post operation
operation Weekl Week2 Week3

paired t-test, t-test (ABT (with filter + without filter) vs. HBT (with filter) vs. HBT (without filter} }
** P00, * P<0.05, + P<0.]
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Efficacy of Autologous Blood Transfusion Using Recombinant Human Erythropoietin
and Postoperative Cell Mediated Immunity in Patients with Gastrointestinal Cancer
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Research Institute for Radiation Biology and Medicine, Hiroshima University, 90 Department of Surg. 11, Fac-
ulty of Medicine, Kyushu University, 1000 Hayashibara Biochemical Laboratories

To clarify the efficacy and safety of predeposit autologous blood transfusioril ABTOwith concomitant use
of recombinant human erythropoietind rHUEPOO in surgical patients with gastroenterological malignancies,
the efficacy was evaluated in terms of observed changes in hemoglobin[] Hb concentration after storage of
self-donated autologous blood for elective surgery and the percentage of cases avoiding homologous blood
transfusiond HBT [0 Postoperative changes in values for cellular immunity parameters were compared be-
tween the ABT group, HBT group and no transfusiond] NTO group.

1. The effectiveness rate, as assessed in terms of the decrease in Hb concentration and the preoperative
Hb increase, was 67.20 [0 43/64 cases for rHUEPO-treated patients of the ABT group after predeposit of 800
ml of autologous blood and 85.701 0 6/7 cases[Ifor those of the ABT group after 1,200ml predeposit. HBT could
be avoided in 94.20 of casesO 65/690 receiving rHUEPO.

2. Of the cellular immune function parameters assessed for postoperative changes, there was a depres-
sion of NK activity at weeks 1-2 postoperatively in all three groups. The depression tended to be reversed by
week 3 in the ABT and NT groups, whereas the depression was significantly greater and no such recovery
was noted in the HBT group. All other parameters showed similar trends of change in the three groups.

The results suggest a noticeable usefulness of rHUEPO and that autologous blood transfusion is also use-
ful not only for the prevention of adverse reactions to homologous blood transfusion but also for inhibiting
postoperative depression of cellular immune function.
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