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Statistical Analysis of Quality Control Data of Blood Components
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According to increase of domestic blood components use, the quality control of blood components is
necessary to support good products. The purpose of this study is used to provide the producing index of the
good product as compared with the accuracy and validity for the distribution of the quality control data. The
value of mean, standard deviation, 95% confidence interval and degree of normal distribution of data were
calculated by univariate procedure, the value of monthly mean of each blood centers per items were
compared by Analysis of Variance(ANOVA) test for the degree of distribution. When there was difference
among the mean values, the Duncan's multiple range test was done to confirm the difference. Finally,
methods for accessing accuracy and validity of the quality data was done by the Contingency table test. The
quality data of five blood centers was showed to the normal distribution and it was in a acceptable range.
For each blood centers, the monthly means of Hematocrit(Hct), Platelet(PLT) and pH were not significantly
different except Hct of C center, PLT of B, D center and pH of A center. The quality data per items was
graded according to quality to six level. As a result of the comparative analysis, the monthly means of Hct
of C and E center was significantly different higher than that of D, B and A center. The monthly means of
PLT of A center and pH of C center was significantly different higher than that of the others. In the
accuracy and validity of the quality control data, C center for Hct, A center for PLT and C center for pH
were better than the other. The C blood center was most satisfiable and stable in the quality control for blood
component. If the quality control method used in C blood center is adopted in other blood centers, the
prepared level of the blood component of the center will be improved partly.
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Table 1. Result of the quality items of blood component

Item Center Normal value Mean + SDt 95% Confidence Interval
(the best value)
. A 66.0 + 6.4 65.0 ~ 67.0
Her?;t;’cr't B 60(70)80 723 + 46 719 ~ 727
> c 712 + 2.9 710 ~ 714
D 723 + 38 720 ~ 72.6
E 728 + 2.9 726 ~ 73.0
Total 716 + 3.8 715 ~ 717
A 80< 161.3 + 40.0 159.3 ~ 1614
Platelet count B (140;) 1129 + 29.2 110.2 ~ 115.6
(%10 20) C - 1296 + 31.3 128.0 ~ 131.2
D 1117 + 265 109.7 ~ 113.7
E 116.0 + 236 1143 ~ 117.7
Total 1274 + 348 126.3 ~ 1285
A 73 +01 7.26 ~ 7.28
pH B %ZOS) 71 +02 707 ~ 711
C ' 6.9 +0.2 6.86 ~ 68.8
E 71 +03 7.06 ~ 7.10
Total 7.02 £ 0.3 701 ~ 7.03
+ SD = Standard Deviation
Im. & o} & o g )7k AATHP=0.001~0.031). PLTE C 7]
#7} D 7)e] 2ol7} §19131(P=0.3506~0.3509) A, C,
1. &9 5i8He| Aut E 713 23 2po]7} 24 21KP=0.0001~0.0005). pH
= A 7]3o] Zol7} g2 (P=0.3708) B, C, E 7|#<
A 7129] Heto} PLT 18] pHEE 3-89 diell F93F 2Fo]7} Y ATHP=0.0001~0.0023). D 7]#-S pH
A ATHEEE B, Het Po+EFAAE B 95% A= o] ZA3ko] filem A H o= 19o] thE Dol 3|
b 247} 71.643.8%9} 71.5~71.7%RH PLT= 127.4 frol3l xpo]E H Y T(Table 2).
34.8(x10%uL) 2 126.3~1285(x10%uL) ~L2]al pHE ZF gEo] FAZRS AN FFoE HE F U)1dE 1
7.02+0.3%} 7.01~7.03°]tHTable 1). BEe Hs vk 23 Hete] 75 C, E 7]3#e] D,

Het 272 277} Hage s 449 A 7139 3

2 66.0+6.4%J3 HUFE E 7| BOZ 72.8+2.9%F
71 3pol= 8.8%H T 18]3 PLTE D 7)) 111.74265
(x10* L) H2FS, A 7]To] 161.3+40.0(x10'/L) L.
2 Aighs Hof 49.6x10°7pL9] Zto]S VERYTE pHe
C 710 692022 HAFS Yelyay HUFgozE= A
7]#o] 7.320.1 YERNo] 0.49] Z}o]Z H AtHTable 1).
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frefshAl Eargke] =$k31(P=0.0001),
PLTAIA= A 7]#o] C 71#ET o 3HA Bargko] =
doH C 71 A 7|#E |93 E, B, D 7|#ET %
oM Hitgko]l =JtHP=0.0001). pHE= C 7|FH°] B
71¢HT, B, E 7|#@o] A 71BET Fo3HA HF
3=9tH(P=0.0001)(Table 3).
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vel 5oﬂ*t C 71#9 4 3ko] 422% X
E 71334.7%), D 7]13(26.8%), B 7|
7]13H23.0%) <=o]Ro.(Table 4) PLTY]
71HE9 FA g 2ol A

MM—J—
level 5904+ A 7o) 71.0%E 714 o]

FEUR JBES

0.005)



Table 2. Monthly comparison of the means for five blood centers

Item Center P-value Significantly different
Hematocrit A 0.0001 3 1.2
B 0.0031 8,10,11,7,9,4,6 3,521
C 0.2177 4,7,11,3,12,5,1,6,2,9,10,8
D 0.0003 10,5,2,4,9,12,11,8 7,6
E 0.0006 10,11,7,1,2,8,6,3,5,4 9
A 0.0002 3 2 1
Platelet count B 0.3509 1,12,10,4,8,3,6,2,7,9,5,11
C 0.0005 3,12 51,11,4,10,2,7,6,9,8
D 0.3506 12,8,11,10,9,2,4,7,5,6
E 0.0001 2,10,11,9,3,1,4,6,5 78
pH A 0.3708 2,13
B 0.0023 8,5,3,2,4,6,9,10,7 11,12,1
C 0.0001 8,11,5,12,10,7,3 6,4,9,1,2
E 0.0001 5,6,4,7,9,2,8,11 3,10,1

ANOVA and Duncan’s testing by SAS system.

TEEo e 1 5o 2E C 7]¥(35.6%), B 7]
TH14.9%), E 7]3H14.3%), D 7]3H11.6%) %= °]4th
(Table 5). pHAX = FFH 7|#HE9] FH3kl Fos
ZFo] 7} A1 3L(P=0.005) level 591 4E C 7]1¥H42.1%), B
712H28.1%), E 71323.7%), A 713 4.0%) & °]4th
(Table 6).

1999 0] AA|3F HANEAA EZA

e AdAA 2o a7} 16,0004, 2
ol

AA7F 13,0004 AEE F 61,0004 =AHIPA T A
= S AAEk vy dE g fHe #2474

AL 71ER] AARRIES] 1%E RHESA]7]aL Qi
RCCe| &4 3715 Slell Bad HAL 5 5 Hote
-2 E AAR A7 THWHO) 7tol =gkl A A Ak
60~80%7} =AFoZ AMEEI JOLHWHO, 1993;
Britten, 1994) 7} Ygjrjtt M x o] 7|ES ARES) Al
2 FA o33 3| (American Association of Blood Banks.
AABB)7} AAE 70~80%2 71F0.= 80% o]t 57
A zsh= AL HWAEA(Kavemeier 5, 1999), G+

AdE A28 3| (The  United
Transfusion Services)”} 55~75%%, 55% o] HA
(HMSO, 1994), dEe AP AY(Japanese Red
Cross)ell Xl 70~80%(YE2 A AAL 1998)E frH&s &
o-2-3) & 3] (Council of Europe Committee of Minsters)+
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of Europe, 1999). =] o] ZH$ JFA x| uwpe}
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Table 3. Comparison of five blood centers for the quality items

Significantly different

i - *
Quality Test P-value (Blood Centers) Mean
Hct 0.0001 CE D,B,A C 3.96
E 3.63
D 3.14
B 3.08
A 2.76
PLT 0.0001 A C E,B,D A 4.38
C 3.44
E 2.81
B 2.59
D 257
pH 0.0001 C B,E A C 3.76
B 3.39
E 3.16
A 2.26
ANOVA and Duncan's testing by SAS system.
t  Means - measured mean values after exchange to each Level
Exchanged Hct value
60.0<=Hct<=61.6 ©] A1} 78.3<=Hct<=80.0 ¥ & o= Level 0
61.7<=Hct<=63.3 °] A4} 76.7<=Hct<=78.2 H¢ ¥ o= Level 1
63.4<=Hct<=64.9 °] A1} 75.0<=Hct<=76.6 H$ < wlol= Level 2
65.0<=Hct<=66.6 °©] A} 73.4<=Hct<=74.9 H¢ < wjo]= Level 3
66.7<=Hct<=68.2 °] A1} 71.8<=Hct<=73.3 H¢ < wjo]:= Level 4
68.3<=Hct<71.8 He A wofl= Level 5
Exchanged PLT value
65<=PLT< 80 < ¢« #d= Level 0, 80<=PLT<=95 ®<| & wWol=  Level 1,
95<=PLT<110 <] & wol= Level 2, 110<=PLT<125 ®¢] ¢ wl=  Level 3,
125<=PLT<140 < o W= Level 4, 140<=PLT He A dfol= Level 5
Exchanged pH value
6.4<=ph<6.5 ©]AY 7.5<=ph<7.6 ¥ ¥ "= Level 0
6.5<=ph<6.6 ©°]AY 7.4<=ph<75 ¥ < wd= Level 1
6.6<=ph<6.7 ©°]AY 7.3<=ph<7.4 ¥ ¥ wd= Level 2
6.7<=ph<6.8 ©°]AY 7.2<=ph<7.3 ¥ ¥ "= Level 3
6.8<=ph<6.9 ©°]AY 7.1<=ph<7.2 ¥9] ¥ wd= Level 4
6.9<=ph<7.1 HY A ol = Level 5
62 o302 FAHA BeElsiol Ak 10009E Felg A AF do] $5F AYS L F Yk
o] FAHAAIE RCCY Het7} 71.1+1.8% %3 PCS] PLT PCO| A% F2 % #hol AHF wigte Az &
£ 1324410700 1231 pHE 6.940.101 AT ©] REL =W F Aol vk oo 93| PLT AL o] wo}
19919 FLAAAZ Aol A WIS Het 7427%9} PLT - = 218 597 A7) 23 v o]efd o=
100x10*/uL Brhs F2o] Folxon, 200295 M 3 199 FAAL G Fo g A7t = A= A
FAAAG Aol LG PCO] PLT 166.0x107uLe @k o= 34 /jHS Fa= sha ok
A3 F4o] FFEE As & & AHE T, 1992; 739 WA GMPol 2HA AAE A=z
S, 2002). Bock (2002)°] ®E3E PCe] PLT= g3ttt @ALE ASIAY AZEE NHF
130x10°uL Ol 9SS 2 o Sl FAA FALAA Az @ 2R AA A, Fe I A4, A
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Table 4. Frequency of the levels of Hematocrit of blood centers

Center Level O Level 1 Level 2 Level 3 Level 4 Level 5 Total
A 10 8 1 7 4 9 39
(25.6) (20.5) (2.6) (18.0) (10.3) (23.0) (100.0)
B 13 13 14 21 33 30 124
(10.5) (10.5) (11.3) (16.9) (26.6) (24.2) (100.0)
C 2 13 29 83 107 171 405
(0.5) (3.2) (7.2) (20.5) (26.4) (42.2) (100.0)
D 3 21 26 37 36 45 168
(1.8) (12.5) (15.5) (22.0) (21.4) (26.8) (100.0)
E 5 5 25 19 44 52 150
(3.3 (3.3) (16.7) (12.7) (29.3) (34.7) (100.0)
3x5x6 Contingency table testing by SAS system (): %
Chi-Square ; P<0.001, Mantel-Haenszel Chi-Square ; P<0.005
Table 5. Frequency of the levels of platelet of blood centers
Center Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 Total
A 1 6 11 14 18 123 173
(0.6) (3.5 6.4) (8.1) (10.4) (71.0) (100.0)
B 14 14 25 27 17 17 114
(12.3) (12.3) (21.9) (23.7) (14.9) (14.9) (100.0)
C 10 47 62 64 78 144 405
(2.4) (11.6) (15.3) (15.8) (19.3) (35.6) (100.0)
D 18 22 41 42 31 20 174
(10.3) (12.6) (23.6) (24.1) (17.8) (11.6) (100.0)
E 5 41 39 49 40 29 203
(2.5) (20.2) (19.2) (24.1) (19.7) (14.3) (100.0)
3x5x6 Contingency table testing by SAS system ():%
Chi-Square ; P<0.001, Mantel-Haenszel Chi-Square ; P<0.005
Table 6. Frequency of the levels of pH of blood centers
Center Level O Level 1 Level 2 Level 3 Level 4 Level 5 Total
A 17 31 45 57 16 7 173
(9.8) (17.9) (26.0) (33.0) 9.3) (4.0) (100.0)
B 3 4 21 19 22 27 96
(3.1) 4.2) (21.9) (19.8) (22.9) (28.1) (100.0)
C 12 16 38 88 80 171 405
(3.0 (4.0 9.4 (21.7) (19.8) (42.1) (100.0)
E 11 10 42 54 38 48 203
(54) (4.9) (20.7) (26.6) (18.7) (23.7) (100.0)
3x5x6 Contingency table testing by SAS system ():%

Chi-Square ; P<0.001, Mantel-Haenszel Chi-Square ; P<0.005
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