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FREQUENCY AND CHARACTERISTICS OF SWIRLING
NEGATIVE PLATELET CONCENTRATES

Mitsuaki Akino, Mitsuhiro Fujihara, Norihiro Sato, Chihiro Homma,
Shinobu Wakamoto, Sadamitsu Yamamoto and Hisami Ikeda
Hokkaido Red Cross Blood Center

We have introduced the swirling test as a routine quality control of individual platelet concen-
trated] PC[J in use since 1995. Of P(J 127,623 bags[Jexamined in the last six years, 821 0.06400 Ofailed
the swirling test. The swirling-negative PC bags tended to be obtained when 100 a certain apheresis
machine was used for PC collection, 20 the PC donor was female and 30 the PC was obtained from a
donor whose PC was swirling-negative at a previous donation. Of 141 PC donation from 12 such do-

nors, 36 PC bags[ 25.500 [0 showed negative swirling.

While swirling-negative PCs showing normal pH originally maintained their normal range for
five days, the extent of their platelet shape change and morphology scores were significantly lower
than those of normal PCs. There were no significant differences in aggregation activity or in the ex-
pression of activation markersO P-selectin and beta- TGO

The cause of this type of negative swirling is unknown at present. The fact that PCs repeatedly
showed negative swirling from the same donors suggest that a factoi] sCJof the donors may be associ-

ated with the loss of swirling.
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Table[10 Frequency of swirling-negative PC classified by PC product

O Test periodd 1995. 4 00 2001. 30

PC

Swirling-negative PC

Number of PCO bagsl
product Number( bagsO Percentagel %0
PC-(5 4,692 1 0.021
-10 36,485 13 0.036 I
-15 46,349 28 0.060 U
-20 40,097 40 0.100 J
Total 127,623 82 0.064

U p O 0.0030 Bonferroni testl]

Table[20 Frequency of swirling-negative PC classified by apheresis equipment

[ Test period 1995. 4 [0 2001. 30J

Apheresis equipment

Number of PCO bags

30
4,393
9,493

39,871
37,075
25,870
10,866

G Mmoo wd»

0o0DoooooogoOBonferroniDOO OO0
000000000 D Dobooooooood
000000 Mann-WhitneyO OO OO O4dod
S50 Jogpo0o0oOooooooooOoDooOoOo
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O000OOunpairedttest 000000 50 00O
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O000D0U0ooO0ooDoOooOooD PCO 127,623
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4000000001000 PCOOOOOOO0OO
0000000oo0o0ooooogpdo.o03mM
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Swirling-negative PC
Number( bags Percentagel %0
0 0.000
1 0.023
3 0.032
21 0.053 Jol|®
37 0.100
14 0054 -
6 0.055

5 p O 0050 Mann-Whitney U testl
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Table[ 300 Conditions of collection of swirling-negative PC
by Apheresis equipment EO OO O

Swirling test

Negative Positive
Number 20 100
Platelet countd x 10'1/bag] 47+ 04 41+ 08
Volumel mLO 2426+ 227 2592+ 213
Treated blood volumed mLO 3459+ 425 3678+ 563
N-N timed minO 79+ 11 80+ 10
ACD consumed mLO 3673+ 500 3770+ 514
Centrifuge speedd rpm0 1,400 O 1,600 1,400 O 1,600
Critical flowd mL/min 350 50 350 60

O mean+ SDO

Table[ 40 Frequency of swirling-negative PC classified
by donor gender and agell O O

[ Test period 1995. 4 [0 2001. 30J

Swirling-negative PC
Number of PCO bags
Number bags Percentagel] %0
Sex
Males 82,553 38 0.046 ] 01
Females 45,070 44 0.098
Age
020 8,287 3 0.036
200 29 49,083 32 0.065
300 39 30,963 14 0.045 02
400 49 28,707 23 0.080
500 10,583 10 0.095

010 pO 00010 Fisher's exact probability test(
020 p0O 02480 x 2 test for independencel
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TableO 50 Frequency of swirling-negative PC classified
by frequency of donation O O

[ Test period 1995. 4 [0 2001. 30]

Donation Swirling-negative PC
O frequency 0O numberQ Number( bagsO Percentageld %0
1 10,607 8 0.075
2 4111 5 0.122
305 5571 18 0323
60 9 2,783 16 0575
100 3,505 11 0314
Total 26,577 58 0218

Table[60 Background of donors whose PC failed the swirling test repeatedly

Swirling-negative PC
1D No. Sex Age No. of donations
Number( bags Percentagel] %0
2 F 48 7 3 429
5 M 42 7 3 429
6 M 31 5 2 40.0
9 F 23 11 3 273
12 M 47 8 3 375
13 M 52 9 4 444
19 F 22 5 3 60.0
25 F 21 13 2 154
34 F 42 19 3 15.8
40 F 25 25 5 200
58 F 29 10 3 300
73 M 20 22 2 9.1

Table[7[ Properties of platelets in swirling-negative PC showing normal pH

range
Swirling test
Negative n 00 80 Positived n O 60
pH 71+ 01 72+ 01
Aggregation] %[
Collagen 5 ug/mL 853+ 124 732+ 110
ADP 10 uM 527+ 120 413+ 640
%HSR 805+ 7.70 79.6 + 350
ESC T 000 % increase O.D.0 77+ 18 —0O— 132+ 310
Morphology score 128+ 192 —0O0— 698+ 9.200
P-selectin positive U 00 %0 11+ 01 06+ 01
B-TGO ng/mLO 3,273+ 1459 1960 + 4230
T Extent of platelet shape changeld mean+ SD [J 0 p<0.05 Student’s t-test(]
bO0n0O 4
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