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EFFECT OF 30-GY IRRADIATION IN CONJUNCTION WITH LEUKOCYTE REDUCTION
FILTER ON PLATELET AND TRANSFUSION EFFICIENCY

Hiromi Shimojima, Takeyoshi Itoh”, Umihiko Sawada and Takashi Horie

First Department of Internal Medicine, Nihon University School of Medicine
Nihon University School of Medicine, Itabashi Hospital, Blood Transfusion Service”

To evaluate the effect of 30-Gy irradiation in conjunction with leukocyte reduction filter on plate-
let and transfusion efficiency, we studied platelet recovery, leukocyte reduction rate, content of plate-
let factor 4 and B-thromboglobulin in platelet products, platelet functions, and positive rates of plate-
let surface membranes CD42 and CD#62, prior to and after treatment. We also evaluated the effi-
ciency of platelet transfusion by estimating post- transfusionO 1 and 24 hour( corrected count incre-
ment] CCI{] and transfusion side effects. Recovery of platelets was 91.8+ 6.500 and depletion rate of
leukocytes was 1.7+ 1.1 log. There was no significant difference in platelet activation markers or
function tests prior to and after the procedure. The mean post-transfusion CCI at 1 and 24 hours
were 16,5500 n=1140and 13,3100 n=93[] respectively, with 30-Gy irradiation and leukocyte reduction
filter. Those treated solely with leukocyte reduction filter were 14,9700 n=1140 and 10,8800 n=1180]
respectively. There was no increase in transfusion side effects after the treatment of platelet concen-
trate with 30-Gy irradiation combined with leukocyte reduction filter compared with treatment by
leukocyte reduction filter alone.

These results indicate that treatment with 30Gy irradiation in conjunction with leukocyte reduc-
tion filter is safe and effective in platelet transfusion.
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Table 10 Patient characteristics

Filter

Filter0 Radiation

Case no. Sex Disease tr ar::?ugfi ons Case no. Sex Disease trar::?uzfions
1 F AML 2 1 F AML 3
2 M AML 4 2 M NB 3
3 M ML 2 3 F AML 54
4 F MDS 1 4 F CML 8
5 M ALL 1 5 M ALL 33
6 M MDS 1 6 M AA 2
7 F AML 14 7 F ALL 1
8 M AA 19 8 F CML 6
9 F AML 7 9 F AML 1

10 F AML 8 10 F AML 1
11 F MDS 28 11 F AML 1
12 F ALL 2 12 F AML 1
13 F AML 1 13 F AML 2
14 M MDS 2 14 M AML 1
15 F AML 9 15 F ALL 3
16 F AML 20 16 M MDS 4
17 F AML 10 17 F LC 1
18 F AA 2 18 F AA 8
19 M AA 8 19 F ML 7
20 F AML 1

Abbreviations: ALL, acute lymphoblastic leukemia; AML, acute myelogenous leukemia; MDS, myelodys-
plastic syndrome; ML, malignant lymphoma; CML, chronic myelogenous leukemia; AA, aplastic anemia; NB,

neuroblastoma; LC, lung cancer
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Fig. 1 Number of platelets measured in platelet con-
centrates before and after treatment with 30-Gy ir-
radiation and leukocyte reduction filter.
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Fig. 2 Number of leukocytes per microliters meas-
ured in platelet concentrates before and after treat-
ment with 30-Gy irradiation and leukocyte reduc-
tion filter.

Ong/miOd 0

35000

300007

2500001

20000

15000r

1000001

500007

RAVEVE

0 ng/m
70000

600001

500000

40000

30000

20000

10000

PO 0.05
nO6

before after

0

0o
- PF4

RSN

r PO 0.05
nd6

S S —

before after

Fig. 3 B-TG and PF4 levels in platelet concentrates
before and after treatment with 30-Gy irradiation
and leukocyte reduction filterd PO 0.050
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Table 20 Platelet surface expression of CD42
and CD62 in platelet concentrates before and
after treatment with 30-Gy irradiation and
leukocyte reduction filter.

Exp CcD42 CD62
No before after before after
1 97.7 984 36 8.0
2 971 97.2 255 224
3 952 97.3 39 27
4 96.9 96.7 33 25
5 99.3 99.0 36.3 373
6 99.3 993 304 317
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Fig.4 One-hour CCID /uL/m?Cn platelet transfusions
treated with leukocyte reduction filter and in plate-
let transfusions treated with 30-Gy irradiation and
leukocyte reduction filter. The symbols represent
individual platelet transfusions, and the horizontal
lines indicate median values] P>0.050
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Table 30 Platelet aggregation by ADP, epinephrine
or collagen measured in platelet concentrates
before and after treatment with 30-Gy irradiation
and leukocyte reduction filter.

Exp ADP epinephrine collagen
No | pefore after before after before after
1 127 11.0 19.0 19.0 9.7 94
2 31.0 37.0 270 35.0 31.0 55.0
3 20.0 220 230 230 36.0 130
4 330 340 ND ND 10 10
5 40 5.0 ND ND 150 6.0
ND; not doneJ %0
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Fig. 5 Twenty-four-hour CCIO /uL/m*0 in platelet
transfusions treated with leukocyte reduction filter
and in platelet transfusions treated with 30-Gy irra-
diation and leukocyte reduction filter. The symbols
represent individual platelet transfusions, and the
horizontal lines indicate median value$] P>0.050
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Table 40 Side effects in platelet transfusions treated with leukocyte reduction filter and in
platelet transfusions treated with 30-Gy irradiation and leukocyte reduction filter.

post-transfusion side effect leukocyte reduction filterlX

30-Gy irradiation and leukocyte
reduction filter2®

fever 17
urticaria

hypotension
anaphylactic reaction

11
1
1
0
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