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PRESTORAGE LEUKOCYTE REDUCTION WITH IN-LIN FILTRATION SYSTEM FOR
WHOLE BLOODUO Sepacell Integra MAPL] EVALUATION OF SYSTEM

EFFICIENCY AND BLOOD PRODUCTS

Mitsuaki Akino™, Sadamitsu Yamamoto', Satoshi Saikawa™, Masako Satoh', Kimiko Segawa",

Kenji Kobayashi®, Kenji Ikebuchi*”and Hisami Ikeda*”
"Hokkaido Red Cross Blood Center
Asahi Medical Co,, Ltd.

A newly developed leukoreduction filter system for whole blood was evaluated. Whole blood
was leukoreduced with the closed systemI Sepacell Integra MAP[] followed by centrifugation to ob-
tain red cells and plasmal Leukocyte- reduced plasmal LR-FFPO

Red cells were reconstituted with MAP solution(J Leukocyte- reduced RCCO LR-RCCO

Residual leukocyte counts were 1.8+ 1.3x 10°/bag after filtration and 0.9+ 05x 10°/bag in LR-
RCC. These values are well below those indicated in the AABB standard and CE guideline. Erythro-
cyte recovery rate in Sepacell MAP was 89.1+ 2300, which was not different from that in red cell
concentrate without filtration] buffy coat reduced RCCO BCR-RCCI]

There was no accumulation of IL-1B, IL-8 or LDH in the supernatants of LR-RCC during storage.

Further, there was no significant difference in electrolyte levels in the supernatant and red cell
fractions during storage between LR-RCC and BCR-RCC.

In LR-FFP, elevation of C3a was observed in 2 of 6 samples, while elevation of LDH was not ob-

served.

Key words prestorage leukocyte reduction, leukocyte depletion filter, In-line filtration system
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Table 10 Examination of red cell functions and plasma functions

Examination items

Method reagent

ATP
2,3-DPG
Free hemoglobin
Osmotic fragility

Ultraviolet absorption spectrum method ATP Kit, ASKAD SigmalJ
Ultraviolet absorption spectrum methodl 2, 3-DPG test(] SigmalJ
Spectrophotometry with three wavelengths' 20

Coil planet centrifugation system

Ultraviolet absorption spectrum-rate method Quick auto-neo LDHO

Chemiluminescent enzyme immunoassay! TFB KitO

Coagulation method! Clotting Factor V-Deficient Plasmall

Morphology score Robert T. et al.0 100
Total Protein Biuret method Clinimate TPO
Albumin B.C.G method RABOSEED I ALBO
NH3 Dry chemistryl FUJI DRI-CHEM SLIDEDO
P Electrode methodl Determiner LIPO
Glucose Electrode methodl Glucose Buffer(
Na, K, CI Electrode method OLYMPUS ion AU-5200 Kit[
Mg Colorimetry] Clinimate Mg
Ca O-CPC method Clinimate Call
Lactate Enzymatic methodl Determiner LAC
LDH
IL-1B Enzyme immunoassay! Hito Interleukin-13 0
IL-6
IL-8 Enzyme immunoassa/ Interleukin-8 ELISA Kit[l
Microaggregates Coulter Multisizer 1
Fibrinogen Coagulation method! Dade fibrinogen kitO
Factor V
Factor VI

von Willebrand
Antithrombin I

Coagulation method! Clotting Factor V II-Deficient Plasmall
Ristocetin agglutination] von Willebrand KitO
APTT method TESTZYM-S AT IO

Plasminogen APTT method TESTZYM-S PLGO
Fibrinopeptide A Enzyme immunoassay] ASSERACHROM FPAL
APTT Coagulation methodl Dade APTT kit[
C3a Latex agglutination
Sterility test Oxoid Signal blood culter system

Endotoxin test

APTT methodl Endospec-SP test(

523

g300000oooooo
OO0000o0U0DOoO0 esemO 00 OO0
goooobodoooooooboooobooo
0ooooooooooooooooooooon
gooooooooood
O00ooooooooooooooooon
goooosmLO0d00O0O0o0O0m@ooooon
[1J Coulter counter STKSO OO DO ODO MM OO
gooooboooooooooboooobooo
0ooDoooooooooDoooooooooon
goboDoboooooooooooooooao
00000o0oO0o0o0oooOo*™Mmoooomooa
OoooooooOoOobOo0O0oD 000000 ooa
o00oooooooooooooooooon
000 200000000000010x2000

o0oloouoooooooooobbooooo
00000000000020/uL0000000
oooooooo
4000000000000
LR-RCCO OO DO O OO 4060 O 10BMAGLY
coooooooocoobooooOooOooOoooon
ooobDOo4omLOO0D0DO0O00DOO0ODO
LR-FFPOOO0OOODOODO7OO0OO0100013
ooo0oboDoooboooobooono
oobooooooooooocooooOooonon
O TablelOOOOOO
ooboooryr0oo0ooOoOCcOoO0OOOocOoOoDn
oooooOoO0oooooOboooooobDOoDo
20rym@ O O0000COO0OO0O0O0OCO0O0
oooDoooooooooooooooOoooDo



524

Table 200 Characteristics of Sepacell Integra MAP

Japanese Journal of Transfusion Medicine, Vol. 46. No. 6

SepaCﬁ/IIIAlgtegra Control
Whole Blood
Volumé&l mLDO 4784+ 148 4710+ 219
Hematocrit) %0 40.7+ 24 400+ 24
Red celll x 1012/bagC] 201+ 013 198+ 0.23
Total leukocyteB] x 109/bagl] 291+ 0.75 251+ 0.99
Platelets) x 109/bagC] 95.4+ 20.9 841+ 141
Leukocyte-poor whole blood
Volumé& mLO 4418+ 155 ]
Hematocrif %0 408+ 24 O
Filtration timél minQ 225+ 40 O
Total leukocytesl x 105/bag0] 18+ 13 O
Leukocyte removal raté] O logO 43+ 03 ]
Red cell recovery ratél %0 91.6+ 1.7 O
Platelet removal raté] %[ 96.7+ 5.3 O
Red cell concentrate 0 LR-RCCO 0 BCR-RCCO
Volumé& mLO 3059+ 118 2927+ 203
Hematocrit] %0 57.0+ 20 575+ 2.3
Total leukocyteBl x 105/bag0] 09+ 05 9,158+ 4,744
Leukocyte removal ratél O logO 45+ 02 05+ 0.1
Red cell recovery ratél %[ 89.1+ 2.3 89.1+ 2.2
Platelet removal ratél %0 98.9+ 3.0 93.7+ 3.7
Fresh plasma U LR-FFPO O FFPO
Volumé& mLO 220.1+ 155 2224+ 134
Total leukocyteBl x 105/bagl] 10+ 08 190+ 182
On 0O Sepacell Integra MAPO 360 Controld 190 [ mean SDO
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C@ Whole blood (n=36) MR Leukocyte-poor whole blood (n=36) A LR-RCC (n=30) ]

Fig.2 Leukoreduction of whole blood by Sepacell Integra MAP
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Table 3-10 Red cell function during storage period-1

Storage period Whole blood Red cell concentrate
Measurement Pre-filtration | Post-filtration 0 day 1 week 3 weeks 7 weeks
H LR-RCC 6.89+ 0.28 6.91+ 0.30 7.01+ 013 6.83+ 0.07 6.71+ 0.04 6.61+ 0.07
P BCR-RCC 6.88+ 0.29 O 7.01+ 018 6.81+ 0.07 6.67+ 0.05 6.56+ 0.03
ATP LR-RCC 3.6+ 05 37+ 04 33+ 03 33+ 02 28+ 05 17+ 05
0 pmol/gHbD BCR-RCC 37+ 03 O 34+ 03 34+ 04 30z 03 17+ 03
2, 3-DPG LR-RCC 111+ 14 113+ 16 102+ 15 25+ 17 01+ 01
0 pmol/gHbO BCR-RCC 114+ 07 a0 105+ 09 18+ 04 01+ 00
Free hemoglobin LR-RCC 923+ 43 919+ 48 928+ 41 918+ 4.1 90.5+ 4.3 895+ 3.7
0 mg/dLO BCR-RCC | 937+ 38 O 938+ 35 930t 35 921+ 36 912+ 41
Osmotic fragility | LR-RCC 41% 5 41+ 5 42+ 7 48+ 3 50+ 4 52+ 3
HWI mOsm/kgd | BCR-RCC 43+ 5 0 4+ 3 49+ 3 50+ 3 54+ 3
LR-RCC 99.6x 05 994+ 06 99.3+ 0.6 749+ 84 618+ 10.3
Morphology score
BCR-RCC 99.0+ 16 O 983+ 26 719+ 48 605+ 7.5
. LR-RCC Negative Negative
Sterility test . .
BCR-RCC Negative Negative
Endotoxin test LR-RCC 0.3+ 08 0.9+ 18
0 pg/mLO BCR-RCC 13+ 31 06+ 09
LR-RCCO Leukocyte-reduced RCC, BCR-RCCU buffy coat reduced RCC 0 meanz SDO nO 60

Table 3-200 Red cell function during storage period-2

Storage period Whole blood Red cell concentrate
Measurement Pre-filtration 0 day 1 week 3 weeks 7 weeks
Total Protein LR-RCC 6.1+ 0.3 11+ 02
Og/dLO BCR-RCC 6.1+ 02 0.8+ 0.100
Albumin LR-RCC 42+ 01 0.7+ 0.1
0g/dLO BCR-RCC 41+ 02 05+ 0100
NH3 LR-RCC 102+ 10 68+ 11 201+ 18 556 61 1,297+ 249
0 pg/dLO | BCR-RCC 102+ 15 68+ 7 211+ 19 618+ 71 1,454+ 301
p LR-RCC 28+ 03 125+ 11 135+ 0.4 153+ 0.6 19.0+ 1.2
Omg/dLO | BCR-RCC 27+ 04 131+ 09 139+ 06 159+ 0.3 202+ 0.8
Glucose LR-RCC 398+ 17 505+ 30 458+ 58 418+ 6 322+ 17
Omg/dLO | BCR-RCC 378+ 14 502+ 10 455+ 17 384+ 24 285+ 28
Na LR-RCC 161+ 2 119+ 2 107+ 2 94+ 3 83+ 2
OmEg/LO | BCR-RCC 161+ 2 115+ 1 105+ 2 94+ 1 80+ 1
K LR-RCC 38+ 03 1.3+ 02 184+ 28 36.7+ 3.7 534+ 44
OmEg/LO0 | BCR-RCC 36+ 03 12+ 02 19.0+ 13 37.8+ 18 56.7+ 1.1
LDH LR-RCC 232+ 29 57+ 14 71+ 11 90+ 20 218+ 87
giu/Lo BCR-RCC 278+ 58 53+ 7 500+ 22470 761+ 25900 1,152+ 21300
LR-RCCO Leukocyte-reduced RCC, BCR-RCCU buffy coat reduced RC[l mean+ SD, n O 60 ObpO 0.01
Oo000o0obo00oo0oO0omoonD 1300000 0 0
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Fig. 3 Generation of cytokines in LR-RCC during
storage
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Fig.4 Microaggregates in LR-RCC
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Table 40 Characteristics of Sepacell FFP during storage

529

Storage period Whole blood
0 day 7 weeks 13 months
Measurement Pre-filtration
H LR-FFP 6.89+ 0.25 7.20% 0.13 7.15% 0.05 7.32+ 0.07
P FFP 6.88+ 0.26 7.18+ 0.10 7.19+ 0.06 7.13+ 0.10
Albumin LR-FFP 42+ 0.1 42+ 01 42+ 02 40+ 0.1
Og/dLO FFP 41+ 02 41+ 03 42+ 03 40+ 02
NHz LR-FFP 102+ 10 92+ 14 96+ 12 107+ 18
0 pg/dLO FFP 102+ 15 84+ 13 117+ 13 127+ 23
p LR-FFP 28+ 03 2.7+ 03 27+ 04 2.7+ 30
0 mg/dLO FFP 2.7+ 04 2.6+ 04 26+ 04 26+ 04
Glucose LR-FFP 398+ 17 399+ 18 396+ 24 403+ 21
0 mg/dLO FFP 378+ 14 382+ 14 381+ 11 385+ 13
Na LR-FFP 161+ 2 160+ 2 162+ 4 161+ 2
0 mEqg/LO FFP 161+ 2 161+ 2 162+ 4 160+ 2
K LR-FFP 38+ 03 38+ 03 40+ 04 38+ 0.2
0 mEg/LO FFP 36+ 03 36+ 03 38+ 03 36+ 0.2
al LR-FFP 77+ 3 76+ 2 75+ 4 74+ 2
0 mEqg/LO0 FFP 76x 2 76+ 2 77+ 2 75+ 1
Mg LR-FFP 1.9+ 02 20+ 0.1 19+ 0.1 1.8+ 02
0 mg/dLO FFP 2.0+ 03 19+ 03 2.0+ 0.1 1.8+ 0.2
Ca LR-FFP 75+ 02 75+ 03 7.7+ 05 76+ 02
0 mg/dLO FFP 75+ 03 74+ 03 77+ 03 75+ 0.1
Lactate LR-FFP 16+ 6 16+ 6 17+ 6 15+ 6
0 mmol/LO FFP 14+ 2 14+ 2 14+ 2 13+ 2
LDH LR-FFP 232+ 29 224+ 29 222+ 25 224+ 29
giu/Lo FFP 278+ 58 267+ 58 314+ 5790 328+ 6100
C3a LR-FFP 270+ 89 955+ 1,063 909+ 813 1,091+ 1,151
0 ng/mL0 FFP 153+ 40 171+ 69 270+ 98 222+ 95
- LR-FFP Negative Negative Negative
Sterility test . . .
FFP Negative Negative Negative
Endotoxin test LR-FFP 05+ 1.2 18+ 24 58+ 15
0 pg/mLO FFP 0.3+ 08 83+ 176 74+ 20

LR-FFPO Leukocyte-reduced FFP, FFPU Fresh frozen plasmal meant SDU n(J 600
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Table 50 Coagulation activity of Sepacell FFP during storage

Storage period
0 day 7 weeks 13 months
Measurement
Fibrinogen LR-FFP 233+ 17 244+ 27 244+ 27
0 mg/dLO FFP 227+ 20 239+ 26 254+ 26
Factor V LR-FFP 93+ 37 79+ 19 93+ 30
0 %0 FFP 97+ 20 82+ 22 95+ 28
Factor VI LR-FFP 77+ 39 75+ 26 54+ 27
0 %0 FFP 85+ 18 61+ 21 59+ 31
von Willebrand LR-FFP 98+ 15 103+ 23
0 %0 FFP 103+ 15 112+ 0
PT LR-FFP 134+ 0.7 133+ 08 15.7+ 0.7
U secl FFP 134+ 06 132+ 04 150+ 05
APTT LR-FFP 385+ 36 40.1% 40 430+ 34
O secl FFP 393+ 42 411+ 47 446+ 36
Antithrombin T LR-FFP 119+ 16 106+ 12
0 %u FFP 116+ 11 100+ 9
Plasminogen LR-FFP 111+ 14 106+ 11
0 %0 FFP 106+ 6 100+ 6
Fibrinopeptide A LR-FFP 33+ 31 19+ 15
0 ng/mLO FFP 22+ 11 1.9+ 09

LR-FFPO Leukocyte-reduced FFP, FFPO Fresh frozen plasmall [1J meant SD, nlJ 60
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