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To prevent the post-transfusion reactions in transfusion therapy such as HLA alloimmunization,
non-hemolytic febrile transfusion reaction’] NHFTROand Cytomegalovirus transmission, bedside leu-
kocyte reduction has been performed. However, it has become clear that prestorage leukocyte re-
duction has greater efficiency than poststorage, and prestorage leukocyte reduction is now being
considered for implementation. We developed a prestorage leukocyte reduction system that contains
CPD anticoagulant solutiofi]l PLD-C system(] In this study, the performance of the PLD-C system was
examined with regard to the leukocyte filtration efficacy and the characteristics of blood during stor-
age by comparison with a pre-storage leukocyte reduction system which uses ACD-A solution PLD-
A system[ and blood components collected using CPD solution and prepared by the buffy-coat de-
pleted methodD BCPDO

It was confirmed that the leukocyte reduction ratio of the PLD-C systenT] more than 4log00was
higher than that of the BCPDUO less than( 0.4log0] Platelet depletion rates of the PLD-C group[] aver-
age more than 990 00 was also higher than in the BCPD group, but the red cell recovery ratio was the
same between groupsl] average 8801 [1 Prestorage filtration showed no adverse effects such as hemo-
lysis, whereas various good effects were observed, such as inhibition of macroaggregate formation
and hemolysis during storage. Collecting blood into CPD solution improved red cell quality during
storage and increased plasma volume compared to the ACD-A solution.

It was confirmed that the PLD-C system has advantages in the production of blood components
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over the present system. Use of this system can be expected to prevent post transfusion reactions.

Key words[ pre-storage leukocyte depletion system, post transfusion reaction, plasma volume, qual-

ity of red cell
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Table 10 Examination items for whole blood, RC-MAP and FFP

Examination items MethodO reagentd

Total Protein Biuret method 0 Total Protein-HRII kit : Wako Chemicall
Glucose Enzymatic method( Glu-DHO 0 Melcriauid Glu kit : Kanto Chemicalll
LDH Wrob lewsky-LaDue method O Ltype : Wako ChemicalO

NaY Electrode method

KU Electrode method

. - Dy camplement e/ des Arg
Lactate Enzymatic method O determiner LA kit : Kyowa medical]
2, 3-DPG Ultraviolet absorption spectrum methodO 2, 3-DPG test : Boehringer Mannheim(J
ATP Enzymatic method

Faxtor VI Coagulation method

Free hemoglobin Fluorene method

Analysis methods used for biochemical examination items of whole blood, RC-MAP and preserved FFP.

Table 20 Donor characteristics

Blood poressured mmHgO
Agel years HeightO cmO Weight kg
Diastolic Systolic
Prestorage leukocyte depletion 37+ 10 169+ 8 69+ 8 135+ 7 78+ 9
0 PLD-C group/PLD-A groupl] 026 0 560 0160 O 1860 0540 770 0128 0 14700 0680 930
Buffy coat method 3B+ 4 172+ 6 66+ 6 136+ 6 78+ 5
0 BCPD groupl 0270 390 01650 17800 gs50 7200 01270 1420 0710 860

Data are shown as mean + SD,0] [J I data range.
Prestorage leukocyte depletion group donorg] PLD-C group and PLD-A groupOwere the samél n O 60 The second group
was the buffy coat reduction group donorstd n O 60
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Table 30 Characteristics of blood components prepared by the prestorage leukocyte depletion method] PLD-C group
and PLD-A group) and buffy coat reduction BCPD groupl

Prestorage leukocyte depletion

Buffy coat reduction

PLD-CONO 60 | PLD-AOND 60 BCPD
Whole Blood volume OmLO 236+ 35 236+ 24 234+ 07
blood | Prefiltration Hematocrit 0 %0 380+ 14 379+ 15 395+ 20
] After collection .
of whole blood WBC concentration O/ulLD 5400+ 1273 5300+ 906 5283+ 1261
Total WBC count [0 x 109ell/bagl]l 127+ 029 125+ 021 124+ 030
Blood volume OmLO 212+ 41 213+ 27
Hematocrit 0 %0 377+ 14 381+ 17
Filtration time O minO 634+ 062 597+ 038
. . WBC concentration O/puLD 036+ 0.08 024+ 010
Post-firtration
Total WBC count [0 x 104cell/bagCl 769+ 179 516+ 222
WBC depleption rate 00 logd 422+ 018 441+ 024
RBC recovery rate 0 %0 894+ 09 905+ 23
PLT depleption rate 0 %0 999+ 02 999+ 02
RC-MAP Blood volume OmLO 140+ 50 145+ 38 141+ 58
Hematocrit 0 %0 561+ 14 546+ 12 577+ 10
Total WBC count [0 x 104cell/bagCl 657+ 166 506+ 230 51,400 + 14,100
WABC depleption rate 00 logd 429+ 0.20 442+ 0.25 038+ 0.10
RBC recovery rate 0 %0 886+ 17 877+ 25 879+ 56
PLT depleption rate 0 %0 992+ 050 993+ 054 858+ 87
FFP Blood volume OmLO 119+ 34 115+ 38 118+ 50
Total WBC count [0 x 104cell/bagld| O 059+ 0.02 0 057+ 002 280+ 109

Data are shown as mean +

sDOn 0O 60

gopLD-COOO0OODOOCO RC-MAP OOPLD-A
00000000 000PLD-CO 140+ 50mL/

PLD-A 0 145+ 38mLO pU 00100000000
OHctOODOPLD-COOOOODOPLD-CO
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Table 4-10 Characteristics of RC-MAP during storage

Storage period Whole blood RC-MAP
Measurement items Pre-filtration Post-filtration 0 day 1 week 3 weeks 6 weeks 7 weeks
PLD-C 5400+ 1,273 0.36 + 0.08 047+ 011
WBC Ocell/ pLO PLD-A 5,300 + 906 024+ 010 035+ 015
BCPD 5283+ 1261 — 3667+ 1,029°
PLD-C 231+ 42 002+ 004 032+ 018 065+ 020 068+ 033 033+ 015 040+ 032
PLT Ox 10%cell/uLO | PLD-A 237+ 41 0.02+ 0.04 072+ 114 094+ 10 065+ 031 047+ 031 057+ 038
BCPD 180+ 20 — 43+ 300 59+ 520 65+ 570 57+ 430 41+ 250
PLD-C 428+ 023 425+ 025 633+ 035 635+ 034 634+ 034 629+ 035 627+ 034
RBC Ox 106 cell/uLO | PLD-A 424+ 025 425+ 030 6.09+ 0.30 6.11+ 030 6.09+ 031 6.07+ 033 6.02+ 030
BCPD 440+ 028 — 642+ 299 647 + 029 650+ 0.32 644+ 033 643+ 032
PLD-C 135+ 07 135+ 07 200+ 06 199+ 06 201+ 06 202+ 06 201+ 06
Hemoglobin 0g/dLO PLD-A 137+ 06 134+ 08 192+ 050 193+ 05 194+ 050 194+ 060 193+ 065
BCPD 142+ 08 — 208+ 0449 208+ 050 208+ 06 209+ 05 209+ 051
PLD-C 379+ 15 377+ 14 56.1+ 14 552+ 15 550+ 1.7 545+ 20 547+ 20
Hematocrit 0 %0 PLD-A 380+ 14 381+ 17 546+ 12 545+ 16 530+ 15 525+ 18 525+ 16
BCPD 395+ 20 — 577+ 100 568+ 1.1 571+ 130 569+ 100 571+ 119
PLD-C 888+ 35 889+ 35 898+ 31 871+ 33 868+ 2.7 867+ 23 873+ 22
Red cell Mean cell volume ofLo PLD-A 896+ 35 898+ 39 887+ 31 893+ 30 871+ 27 867+ 22 872+ 23
BCPD 899+ 38 — 900+ 37 881+ 33 879+ 35 884+ 36 891+ 34
PLD-C 18+ 04 25+ 0.6 11+ 3 37+ 7 36+ 6 69+ 13 94+ 18
Free hemoglobin 0 mg/dLO PLD-A 20+ 00 32+ 19 97+ 44 31+ 9 36+ 6 72+ 14 103+ 22
BCPD 22+ 04 — 16+ 9 52+ 43 61+ 44 90+ 44 116 + 40
PLD-C 730+ 0.08 727+ 0.06 710+ 0.05 693+ 004 6.78+ 0.05 6.46 + 0.07 643+ 0.06
pH PLD-A 708+ 0089 709+ 0049 689+ 0060 6.77+ 00307 671+ 0.06 6.46 + 007 644+ 007
BCPD 730+ 0.06 — 7.09+ 004 6.96 + 0.04 671+ 0010 644+ 004 642+ 003
PLD-C — — 0 0 0 0 0
Macroaggregates PLD-A — — 0 0 0 0 0
BCPD — — 2 3 5 6 6
PLD-C 295+ 2 — 295+ 2 284+ 6 270+ 3 261+ 9 247+ 9
Morphology score PLD-A 296+ 1 — 296+ 3 288+ 4 273+ 6 256+ 6 238+ 9
BCPD 289+ 6 — 290+ 30 279+ 9 273+ 9 257+ 16 248+ 19

Data except for macroaggregates are shown as mean+ SDOn O 605 p O 0.05
PLD-C group vs PLD-A groupl two-tailed, paired t-test(] PLD-C group vs BCPD groupU two-tailed, unpaired t-test(]
Macroaggregate data are expressed as the number of samples in which macroaggegates were observed.
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Table 4-20 Characteristics of RC-MAP during storage

Storage period | Whole blood RC-MAP
Measurement items Pre-filtration 0 day 1 week 3 weeks 6 weeks 7 weeks
PLD-C | 642+ 022 107+ 0.10 105+ 0.10 100+ 0.06 107+ 0.08 118+ 0.08
Total Protein O g/dLO |PLD-A | 658+ 0.22 113+ 0.08 110+ 0.09 107+ 0.10 110+ 0.06 118+ 0.08
BCPD | 632+ 039 087+ 016 | 090+ 0139 | 088+ 0.15 098+ 015 105+ 0.18
PLD-C | 356+ 30 499+ 17 410+ 12 263+ 18 118+ 27 86+ 28
Glucose Omg/dLO |PLD-A | 379+ 36 510+ 22 439+ 190 327+ 190 209+ 240 183+ 270
BCPD | 360+ 17 498+ 10 399+ 9 245+ 8 98+ 16 68+ 16
PLD-C | 660+ 128 60+ 83 117+ 18 108 + 16 151+ 24 183+ 32
LDH OIU/LD  |PLD-A| 752+ 43 59+ 96 106 + 20 107 + 12 157+ 23 200+ 29
BCPD | 521+ 108 91+ 290 390+ 2890 964 + 4430 | 1600+ 5740 | 1675+ 6370
PLD-C | 166+ 2 121+ 1 108+ 1 97+ 1 86+ 1 84+ 1
Nat OmEg/LO |PLD-A| 162+ 11U 119+ 10 107+ 2 95+ 30 84+ 20 82+ 2
BCPD | 166+ 1 119+ 10 104+ 30 93+ 30 83+ 20 80+ 20
PLD-C | 32% 01 10+ 01 202+ 08 408+ 25 600+ 22 620+ 21
Ko OmEg/LO |PLD-A| 34+ 019 10+ 01 181+ 110 379+ 290 560+ 2109 582+ 170
BCPD 32+ 02 11+ 010 248+ 340 441+ 27 660+ 379 651+ 210
PLD-C | 221+ 78
C3a Ong/mLO |PLD-A | 180+ 62
BCPD | 168+ 19
PLD-C 10+ 02
Cba Ong/mLO |PLD-A 10+ 0a
BCPD 10+ 0a
PLD-C | 002+ 0.0 0.02+ 0.00 009+ 001 022+ 002 032+ 003 036+ 0.04
Lactate O pymol/LO | PLD-A | 002+ 000% | 001+ 0.00 007+ 0019 | 017+ 0029 | 026+ 0027 | 027+ 0039
BCPD | 002+ 0.00 0.02+ 0.00 010+ 0.01 024+ 001 035+ 0.02 038+ 0.02
PLD-C | 124+ 088 113+ 172 785+ 153 185+ 1.25 055+ 040 052+ 021
2,3-DPG 1 pmol/gHb PLD-A | 122+ 0.72 113+ 0.66 229+ 0950 | 035+ 0140 | 029+ 012 047 + 022
BCPD | 127+ 176 116+ 1.76 720+ 155 123+ 0.62 059+ 015 055+ 0.10
PLD-C | 428+ 061 413+ 080 439+ 037 413+ 034 254+ 030 178+ 024
ATP J pmol/gHb PLD-A | 394+ 049 383+ 054 430+ 036 358+ 0330 215+ 0290 | 155+ 025
BCPD | 451+ 042 437+ 031 446+ 031 408+ 042 242+ 043 168+ 031
PLD-C | 101+ 21
Factor VI 0 %0 PLD-A | 102+ 32
BCPD 93+ 5

Data are shown as mean +

SDOnDO 600 pO 005

PLD-C group vs PLD-A groupl] two-tailed, paired t-test(] PLD-C group vs BCPD groupl two-tailed, unpaired t-testl]
a[] Where values were undetectable, analysis was performed using the detection limitQ 10 ng/min(]
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Table 50 Characteristics of FFP during storage
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Whole blood FFP
Pre-filtration 0 day 7 weeks 6 months 1 year
PLD-C 221+ 78 201+ 42 353+ 121 550 + 256 1398 + 667
C3a Ong/mLO | PLD-A 180+ 62 201+ 57 367+ 117 794 + 476 1034 + 557
BCPD 168+ 19 298+ 280 635+ 1180 620 + 202 942 + 521
PLD-C 10+ 02 10+ O nO 1P 10+ 02 11+ OnO1P 10+ 02
Cbha Ong/mLO | PLD-A 10+ 02 10+ 02 10+ 02 11+ OnO3CP 10+ 02
BCPD 10+ 02 10+ 02 10+ 02 11+ OnO2CP 10+ 02
PLD-C 101+ 21 96+ 30 73+ 16 80+ 18 74+ 15
Factor VI 0 %0 PLD-A 102+ 32 9%+ 24 75+ 19 88+ 180 74+ 19
BCPD 93+ 5 93+ 7 88+ 7 93+ 9 84+ 10

Data are shown as mean+ SDOn 0O 60 p O 0.05

PLD-C group vs PLD-A groupl two-tailed, paired t-test(] PLD-C group vs BCPD groupl two-tailed, unpaired t-testl]
a[] Where values were undetectable, analysis was performed using the detection limitC 10 ng/minQ
b[] Where values were undetectable, analysis was performed using the detection limit.0 O 0 number of detectable measurements.
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