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Table 1 The r and k values of thrombelastograph (TEG) changes over

time for the air-removed syringe and apheresis bag.

r (mm) 0 hours 2 hours 4 hours
apheresis bag 135 (12.0-16.0) 13.7 (13.0-14.0) 14.0 (13.0-16.0)
air-removed syringe 15 (13.0-17.0) 14.3 (10.0-18.0) 12.3 (11.0-14.0)

k (mm) 0 hours 2 hours 4 hours
apheresis bag 5.3 (4.0-7.0) 6.00 5.5 (5.0-6.0)
air-removed syringe 5.3 (4.0-6.0) 6.3 (4.0-8.0) 6.5 (4.0-9.0)
n=23, mean (min-max)

oo EE Ny 7 T IVESEEN Y 7 (%55 200ml) (S m. # R

HEAL, WULKIMET ¥ 7% — %35 LB L
(Gl y 7). ) v VR, [ S 50ml DS
¥ VT 30ml L, 20ml 225 % & SRR
L72b o (BREAYY YY) &, HUL 50ml DES
2 ¥ TC 30ml BRI L 2258 & B L 72O b EIER T
HELZD0 (BRBREIY VYY) O4HIHTT,
FNFNOWRZ KL ZREATY V2BV
TREHOFEIIBIT 2K BIT->72. MBI TO
HEZIT- 7.

1) Thrombelastograph(TEG) i, 77 = L ¥ A\
FERGWET) Y IPLRML 2% v 7V % Hae-
moscope f1# TEG 24{& (USA) THlEL rfi & ki
DWT 2 B & AZHlE L7z

2) IM/MBCEESERENE, PRP313™ (IMIKK, HH0) I
ARG RETE TRIZE L, 0 R O RERESEZ 100% &
L 2 R & &2 6 R & ClllsE L7z, BRYE 1 ADP
(WEIRPE 40uM) & a5 —74 » (WIREE 2.0ug/ml) %l
HL7Z-.

3) EFEMBAEEEER, ooy o (PT), IF
PALERS b a v R T 5 A F VR (APTT), 74 7Y
=4 (Fig), 7vFrar¥y (AT), 747V
v orfREY (FDP), D %4 ~— (DD), WHHk7 47
) Y€/~ — (SF) ROVKEER A8 i 2 KA 7 4
VA a7 7L A & 52000 THIE L7z,

4) It/ D PEIR 1Z NOVA biochemical 4t #2 o
STAT PROFILE® Citical Care Xpress ML 47" A 5472
BRI Ut A —% —1 ABL25FLEX “IfILiE 4" A 55347
PEC, M A, s, ZLERME 2 BRI E L7z,

5) ML/ AR AT 1, 45 R R Gl pT I/ AR 2 1470
{£1% CD41 (intact GPIIb/IMla % #&i%), CD42a(GPIX),
CD42b (GPIba), CD54 (ICAM-1), CD61 (GPIIIa),
CD62p (P—t L 7 F  ; {HALI/IMK) % v Beckman
Coulter #:# cytomics FC500"Cilll & L 7z.

6) IfiL/MKELF] v o HMGB-1 (high mobility group
box 1 protein) i 1Z, HMGB-1 5:E2ufk % fv 7z ELISA
# (T  7 A MRS, W) T, RRRICE L
7z.

1. 77 LY ZABGFREI/MREEDORE D HE

1) Thrombelastograph (TEG) T®Itix (Table 1)

T7zVIY ANy 7 CTldr ik fiE I 4% E
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HRELRZTIFEDON Lo Tz,

2) IM/MIEHERED ILEL (Table 2)

EHAEYE X ADP (GRRIREE 40uM) L a5 —7 v (¥
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Table 2 Time-course of changes in aggregation function for the air-removed sy-
ringe, apheresis bag, separation bag and air-added syringe.

ADP aggregation 2 hours 4 hours 6 hours
apheresis bag 90.3 (80.0-100.0) 98.0 (85.0-109.1) 99.7 (90.0-109.1)
separation bag 776 (72.7-80.0) 75.9 (70.0-85.0) 74.2 (70.0-80.0)
air-removed syringe 77.0 (60.0-90.9) 59.2 (50.0-72.7) 55.9 (45.0-72.7)
air-added syringe™® 825 675 70.0

n=3, mean (min-max)
aggregation function, % = ((aggregation at 2, 4, or 6 hours)/(aggregation at 0 hours)) x 100
*:n=2, mean

Collagen aggregation 2 hours 4 hours 6 hours
apheresis bag 770 732 63.0
separation bag 79.0 63.1 65.2
air-removed syringe 874 68.0 473
air-added syringe 74.2 773 335
n=2, mean

aggregation function, % = ((aggregation at 2, 4, or 6 hours)/(aggregation at 0 hours)) x 100

Table 3 Time-course of changes in coagulation for the air-removed sy-
ringe and apheresis bag.

0 hours 2 hours 4 hours
PT apheresis bag 122+0.86 124+097 122+094
(sec) air-removed syringe 123=090 124090 124=092
APTT | apheresis bag 32.6+2.39 327+276 328+227
(sec) air-removed syringe 326+2.32 331295 331279
FBG apheresis bag 1955+ 26.75 193.3 +2347 195.3 +23.06
(mg/d) | airremoved syringe | 1938+2439 | 19452572 | 1933=24.86
AT apheresis bag 1016273 | 1001+447 | 1010135
(%) airremoved syringe | 1021243 | 1004%297 | 1000+251
FDP apheresis bag 12+043 1.1+0.16 1.3+£0.32
(mg/d) | airremoved syringe 12+035 12+021 12+0.10
DD apheresis bag 04+0.03 04+0.04 0.5+0.06
(mg/d) | airremoved syringe 04=003 05004 05=005
FII apheresis bag 1052+174 | 1052174 | 1050=149
(%) air-removed syringe | 1052%+174 | 1042%159 | 1032+145
FV apheresis bag 105.5+26.3 103.0+94 1107272
(%) airremoved syringe | 1060=257 | 1056+145 | 1140%249
F VII apheresis bag 127+125 | 1086=87 1146+15.1
(%) air-removed syringe | 1113%+146 | 1109=738 1120+136
F VIII apheresis bag 674+16.3 670178 66.7 £16.1
(%) air-removed syringe 666+ 152 665+ 164 677168
F IX apheresis bag 101.7+137 995+124 | 1045+2L1
(%) airremoved syringe | 1023=128 97.9+66 103.1+139
FX apheresis bag 107.0+377 | 1083396 | 1097=416
(%) airremoved syringe | 1063=387 | 1083+396 | 109.0%426
F XI apheresis bag 1058 +21.1 1053 +84 1108 +22.3
(%) airremoved syringe | 1068+197 | 1031115 1088+21.0
F XII apheresis bag 705+198 714+222 728+ 185
(%) air-removed syringe 699190 735+263 705198

n=4, mean £+ SD

pH KT L, pCO. Lac @ L2528 Hi7z (Table 05% 75 45% 8N L 72, CD42b 25 788% 2 5 6

6). RFIH 212 46.3% 1294 L 72,

5) /MR AT T OILEL (Table 7) 6) HMGB-1iRBEDILE (Table 8)

CD41 B3PEMIE T, CD42a, CD42b, CD54, CD6l, 77 LY ANy 7 EZERRE V) ¥ Y O HMGB-
CD62p DFEMFLALZ B L 7227, 225K L) v VI LiRIEZ, 3HNIDO VTR & 3R, 7237

BOYT Pt L7 F r%2ii%kd 5 CD62p 2% 24 BFiE %12 MR #2120 & L 72, HMGB-1 #% 2 13 8.0~10.1ng/m!



526

Japanese Journal of Transfusion and Cell Therapy, Vol. 58. No. 4

Table 4 Time-course of changes in physical properties for the air-removed syringe and

apheresis bag.

0 hours 2 hours 4 hours 6 hours

pH apheresis bag 7181+0071 | 7.215%0.062 7222+ 0,062 7.221 + 0,040

airremoved syringe | 7.181+0071 | 7.124%0.091 7.031%0.110 6,956+ 0,083 *
pCO2 apheresis bag 401+6.2 355+4.2 341+30 319+22
(mmHg) | i removed syringe 10162 450+92 545+120* 635+99%*
pO2 apheresis bag 1043+202 1183+ 206 111.0+252 1026+219
(mmHg) | ik removed syringe | 104.3%202 528+ 24.5% 472+242% % 359+131%*
Glu apheresis bag 357.1+26.9 360.9+34.7 359.0£26.8 3535+27.6
(mg/dl) air-removed syringe | 357.1 269 354.1%27.0 3455+ 207 3363+ 174
Lac apheresis bag 4113 43+13 44+14 43+13
(mmol/) | 4ir removed syringe 41=13 18+15 55+17 59+17

n=>5, mean * SD

*p<0.05

**p<0.01

Table 5 Time-course of changes in physical properties for the separation bag and apheresis bag.

0 hours 2 hours 4 hours 6 hours
pH apheresis bag 7112 (70727133) | 7.159 (7139-7.170) | 7.196 (7.189-7.205) | 7.228 (7.223-7.236)
separation bag | 7112 (7.0727.133) | 7168 (7.1357212) | 7171 (7.140-7.208) | 7.176 (7.144-7.220)
pCO2 apheresis bag 44.7 (39.1-51.7) 38.7 (33.8-43.0) 35.3 (31.5-37.9) 31.3 (28.6-32.5)
(mmHg) | eparation bag 447 (39.1-51.7) 382 (35.6-43.0) 376 (35.3-41.9) 369 (34.2-41.4)
pO2 apheresis bag 997 (919-1130) | 1187 (1120-1260) | 1187 (1120-1250) | 1213 (115.0-126.0)
(mmHg) | geparation bag 997 919-1130) | 1343 (1250-1450) | 1227 (119.0-1280) | 1190 (108.0-135.0)
Glu apheresis bag 337.3 (324.0-349.0) | 3380 (3200-3530) | 3360 (329.0-358.0) | 333.3 (323.0-351.0)
(mg/d]) separation bag | 337.3 (324.0-319.0) 339 7 (327.0-355.0) 336 0 (328.0-349.0) 333 3 (325.0-349.0)
Lac apheresis bag 3.0 (2.2-3.7) 1 (2.3-3.8) .2 (2.5-3.8) .3 (2.5-3.9)
(mmol/)) | geparation bag 30 (2.2:37) 2 (24-3.9) 2 (24-39) 2 (25-3.9)

n=23, mean (min-max)

Table 6 Effect of agitation on pH, pCOs, pO2 glucose
and lactate for samples of air-added syringes.

0 hours 2 hours 4 hours
pH agitation 7.210 7.257 7.241
no agitation 7.210 7.170 7131
pCO2 agitation 36.0 311 315
(mmHg) | 15 agitation 360 409 443
pO2 agitation 111.1 114.0 111.0
(mmHg) | 5 agitation 1111 57.8 718
Glu agitation 3445 350.0 349.0
(mg/d) | no agitation 3445 345.0 3435
Lac agitation 32 3.3 35
(mmol/) | n, agitation 32 38 43
n=2, mean
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Table 7 Time-course of changes in surface markers in CD41-

positive cells.

0 hours 6 hours 24 hours
CD54 apheresis bag 13 1.2 14
(%) air-removed syringe 13 12 19
CD42a apheresis bag 99.2 975 99.2
(%) air-removed syringe 99.2 98.6 985
CD42b apheresis bag 788 675 716
(%) air-removed syringe 788 46.3 525
CD61 apheresis bag 99.7 99.5 99.5
(%) air-removed syringe 99.7 99.3 99.5
CD62p apheresis bag 05 04 0.3
(%) air-removed syringe 0.5 0.2 45

Table 8 Time-course of changes in HMGBI for the air-re-

moved syringe and apheresis bag.

No. 1 apheresis bag
air-removed syringe
No. 2 apheresis bag
air-removed syringe
No. 3 apheresis bag
air-removed syringe

ng/ml
N.T: not tested

HMGBI: high mobility group box 1 protein

NTW5Bs, 4H, ZLET) VI TORFITHEN

MR AT TP L o F %2 §8i#k$ % CD62p
DHMBLAFRD LTz

VLA, AT S 7R/ A 0 b3 H IS 2 %
EHT 5D OPIEIET B 2 & HEWERD S P SIS
xhio.

A /MRIC DM EE FNTWD L b Twb?
HRABED HMGB-1 2 REEZHE T A A% 1572
T7 VLY RNy TN, BRRET ) Y YNO HMGB-
1B, PREEREINICBFR % < 8.0~10.1ng/ml & Bk
DR MHEREE 0 1.65+0.04ng/mI7 I H U C i s
FhTwi miEEREE LT, HMGB-1 (X DNA #4&
FCHh Y, HIEHIE S OB, HI S i/ BEkee
Rr7u7 =YXV HWENLI NS, TT LY
A CTOMICEAF OV LBk 2 &% A %M
RSB Lz 2505, 40, M/MIORED
T e o 7275, HMGB-1 258 B ARTE S B f
BN, ZORENDOEGHHEETE R,

BBy 755 OBIERIU, MG RS
SN, WIAE & FSIE L 7 EfIE b 23 Tnwabs 2 &
PV, FERSLETH Y, Y ITITHI LD D
LNy TOVERSEENS.

0 hours 3 hours 7 hours

9.3 9.3 N.T.

88 9.3 N.T.
10.1 N.T. 95
10.1 N.T. 95

8.1 N.T. 8.0

81 N.T. 8.0

v. #& B

L, EFHH ) vV TOmA, MMRIZE -2 %

B % in vitro THRE L7z B Y v 2 TolfivME
WA OWMIZ, MMMRONFRZ W50, 5EEk L%
L, 2K CpO, 405 CTpCO.2%, F7/2pHAH6
K CHBELRENEZRDZ. 7T LY ANy T Ly
Ny ZI2BWTC, MR, IMRBEREICERRD b
Lol e, HERIMO7zH121%, PRI/
WA Ny 7 OF IR I N/ F208 L, F
FHI) YV TRIETAHAEIE, ERMICZERE A
BT 2 HCUREMERFT L HIEENS.

&, invitro DA TORKRTH Y, WillltcDHALF
2ME L EO in vivo TOMEDPLETH 5.

AR ARRGENE, B - RS L F 2T Y -
ARETRFEDN S OBE % Z T TEM L2, 72, AWIZFED 72
DI, BRI ¥ 7 =257 7 = L ¥ ZARREIM/ MR A3t
Hahi.
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CHARACTERIZATION OF PLATELET CONCENTRATES DISPENSED IN SYRINGES
FOR NEONATAL TRANSFUSION

Mika Kataoka", Takashi Okamoto", Naoko Yamaguchi", Chizuko Kuramoto", Sachiyo Nishida”,
Yasutaka Hoshi® and Yukihiro Takahashi"

"Department of Central Clinical Labolatory, Nara Medical University Hospital

“Department of Blood Transfusion Medicine, Nara Medical University Hospital

Division of Transfusion Service, Tokyo Jikei Medical University Hospital

“Division of Neonatal Intensive Care Unit, Nara Medical University Hospital

Abstract:

Platelet transfusion to neonates is usually not performed directly from a transfusion bag, but by syringe. We ex-
amined the effectiveness and safety of platelet transfusion by syringe.

Changes in oxygen and carbon dioxide concentration, lactate, pH, glucose, and platelet aggregation were exam-
ined for four types of apheresis platelet preparation: agitated at room temperature (apheresis bag), transferred to a
separation bag and agitated at room temperature (separation bag), drawn into a syringe and agitated at room tem-
perature with the addition of air (air-added syringe), and drawn into a syringe and allowed to stand at room tempera-
ture with air removed (air-removed syringe).

No changes were observed between the apheresis bag and separation bag even after 6 hours. Oxygen concentra-
tion in the air-removed syringe was significantly decreased after 2 hours. Carbon dioxide concentration in the air-
removed syringe was significantly increased after 4 hours, lactate was increased, and pH, glucose and platelet aggre-
gation were decreased. With regard to the air-added syringe, changes could be prevented by agitation.

For neonatal transfusion, a separation bag is considered to be an effective and safe method. Transfer of small
amounts to a bag for transfusion is therefore desirable.

This study reports on in vitro effects only, and in vivo effects should be reviewed with respect to post-transfusion
survival and recovery rates in order to make clinical decisions.
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neonate, apheresis platelet concentrates, separation bag, syringes, platelet function

©2012 The Japan Society of Transfusion Medicine and Cell Therapy
Journal Web Site: http://www.jstmct.or.jp/jstmct/



