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Fig. 1 Irradiation of blood and blood components at Kanagawa Red Cross Blood Center
All manufacturing sites of Red Cross Blood Centers have equipment for blood irradiation.
(a)Irradiation devices in Kanagawa Red Cross Blood Center.
(b) Confirming that the color of the radiation detection paper changes normally.
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Table 1 Plasma and supernatant potassium concentrations of irradiated and non-irradiated erythrocyte

products ¥
Blood and K concentration (mean * SD mmol//)
blood component * 1st day 7th day 14th day 21st day
WB-LR 36+03 126+ 1.7 180+ 26 219+30
Ir-WB-LR 37+04 225*19 30720 35824
RCC-LR 1201 183+ 21 30529 38726
Ir-RCC-LR 1.7+03 363 +48 495+ 48 56.6 = 4.6

* 1 Erythrocyte products prepared from 400 m! of whole blood, irradiated on the first day after donation, and stored
for 21 days. (n =8, I-WB-LR:n=7)

Ir-RCC-LR, irradiated red cell concentrates-leukocytes reduced; Ir-WB-LR, irradiated whole blood-leukocytes reduced;
RCC-LR, red cell concentrates-leukocytes reduced; WB-LR, whole blood-leukocytes reduced.

(Data from reports of the Japan Red Cross Blood Center)

This table was reproduced from the fifth version of guidelines on the irradiation of blood and blood components to
prevent post-transfusion graft-versus-host disease.

Table 2 Total amount of potassium in a container of irradiated and non-irradiated erythrocyte products 4

Blood and Total amount of K (mean + SD mmol)

blood component * 1st day 7th day 14th day 21st day
WB-LR 0901 33+0.3 4704 57+05
Ir-WB-LR 0901 57+04 7804 9.1+04
RCC-LR 02+01 25=03 3904 49+04
Ir-RCC-LR 02=01 46+07 6.2+08 7108

* ! Erythrocyte products prepared from 400 m/ of whole blood, irradiated on the first day after donation, and stored for
21 days. (n =8, Irr-WB-LR:n=7)

Ir-RCC-LR, irradiated red cell concentrates-leukocytes reduced; Ir-WB-LR, irradiated whole blood-leukocytes reduced;
RCC-LR, red cell concentrates-leukocytes reduced; WB-LR, whole blood-leukocytes reduced.

(Data from reports of the Japan Red Cross Blood Center)

This table was reproduced from the fifth version of guidelines on the irradiation of blood and blood components to
prevent post-transfusion graft-versus-host disease.

Forty-seven prefectural blood centers*

Ll

I T I

0 20 40 60 80 100

Radiation rate of red blood cells (%)

Fig. 2 Radiation rates of RBC according to prefectural blood centers in year 2009
* : Each row represents a prefectural blood center. There are forty-seven prefectural
blood centers in Japan.
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Fig. 3 Transfused non-irradiated red cells supplied
from blood centers
* : Number of beds of hospitals where non-irra-
diated red cells were transfused.
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Abstract

Irradiation of blood and blood components to prevent post-transfusion graft-versus-host
disease in Japan

Yasuhiko Fuyjii *1, Shouichi Inaba*? Eiichi Inada*3

*! Department of Blood Transfusion, Yamaguchi University Hospital
*2Kanagawa Red Cross Blood Center
*3Department of Anesthesiology and Pain Medicine, Juntendo University School of Medicine

*11-1-1 Minami-Kogushi, Ube, Yamaguchi 755-8505, Japan
*21837 Aiko, Atsugi, Kanagawa 243-0035, Japan
*33.1-3 Hongo, Bunkyo-ku, Tokyo 113-8431, Japan

Post-transfusion graft-versus-host disease (PT-GVHD) was previously thought to affect only immunocompromised
patients. However, it has been found that immunocompetent individuals can also develop PT-GVHD if the donor(s) has
one-way matched human leukocyte antigen (HLA) with the recipient. Japanese are known to be at higher risk of
PT-GVHD, because there are few HLA haplotypes. The Japan Society of Transfusion Medicine and Cell Therapy (JSTMCT)
issued the first guidelines on the irradiation of blood and blood components to prevent PT-GVHD in 1992, and issued the
fifth version of the guidelines in 2010. Since 2000, there have been no cases definitively diagnosed as developing
PT-GVHD after transfusions of blood products supplied by the Japanese Red Cross Blood Center. However, it became
clear that there were more than a few institutions using non-irradiated blood based on a questionnaire survey of
practices in 2007 and 2010 conducted by the JSTMCT. These guidelines seem to be effective in preventing the occur-
rence of PT-GVHD in Japan. However, there is a concern that recognition of both the severity of PT-GVHD and impor-
tance of its prevention has been declining. The occurrence of PT-GVHD after non-irradiated blood transfusion due to the
lack of recognition of this disease should be prevented.

Key words: Dirradiation, @ blood, @ post-transfusion graft-versus-host disease
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