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Analysis on the Coefficient of Variation of Internal Quality Control
in Cerebrospinal Fluid and Application of Westgard Sigma Rule

LIU Jia-li, WANG Wei,HE Fa-lin,ZHONG Kun, YUAN Shuai,ZHANG Zhi-xin, DU Yu-xuan,
WANG Zhi-guo (Beijing Hospital , National Center of Gerontology, National Center for Clinical
Laboratories/ Beijing Engineering Research Center of Laboratory Medicine, Beijing 100730, China)

Abstract: Objective To analyze the coefficient of variation of internal quality control(IQC) in cerebrospinal fluid (CSF) and
application of Westgard sigma rule in IQC of glucose project. Methods The results of IQC reported by the laboratories
which participated in external quality assessment(EQA) of National Center for Clinical Laboratories(NCCL) from 2014 to
2017 were collected,and then the coefficient of variation was compared with 1/3TEa and 1/4TEa. The instruments which
had been used in laboratory internal quality control system of EQA based on CSF project were grouped and counted.and the
acceptable rates of each group was calculated according to two evaluation standards. Randomlychose 10 laboratories from all
participants that attended both glucose IQC and EQA schemes in 2017. The percentage difference in EQA schemes was
viewed as the estimation value of bias,while the accumulated coefficient of variation in the IQC schemes was the estimation
value of imprecision. Used the total allowable errors based upon EQA schemes was as the quality specification. calculating
sigma value by the equation 6=[ (TEa— | bias|)/CV]. Results From 2014 to 2017, the acceptable rates of CVs met the two
evaluation standards of albumin, total protein, chloride were relatively low,and the acceptable rates of six projects of glu-
cose, lactate dehydrogenase,IgA,IgG,IgM and lactic acid were relatively high. The acceptable rate of each project increased
slightly. The ratio of passing rate of different instrument system was different and irregular. Used the Westgard sigma rule
to choose appropriate quality control rules for glucose projects. No. 2 laboratory with sigma value more than 6 had to select
15, rule. No. 2,5 and 7 whose sigma value were 4. 84,4.47 and 4. 72, should make a choice of 15,/2./R,,/4:, multirules. In
addition, the 13,/25,/Ry,/41./8 x multirules were selected for other laboratories whose sigma value were less than 4. Conclu-
sion There was a big gap in the coefficient of variation between the IQC of each project. Laboratories should establish strict
1QC procedure, participate in inter-laboratory comparison and improve the detection quality level much further. Clinical labo-
ratories can take advantage of Westgard sigma rules to correctly choose the quality control rules.
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*x2 2014~2017 EFHAMBRERTRAYMBRE 1/3TEa,1/4TEa bR E L Bl (20)
Dy JH EHEH RER Ay wER ARBAR TgA IgG IgM BN
2014 ARUEREAL 49 148 174 186 106 20 36 18 36
MAERERRS 1/3TEa 48.98 37.84 66. 67 85. 48 97.17 85. 00 88.89 72,22 94. 44
1/4TEa  32.65 27.03 39,08 T4.73 97.17 75.00 80. 56 72,22 75.00
SHERTERESN 1/3TEa 4490 31,08 55. 75 80. 11 97.17 90. 00 86. 11 83. 33 88. 89
1/4TEa  30.61 23. 65 27.59 60. 22 97.17 75.00 77.78 55. 56 72.22
2015 IR 4 58 190 208 220 110 14 26 15 39
UAEBRERER  1/3TEa 5172 43.16 62. 50 83. 64 95. 45 85. 71 96. 15 86. 67 89. 74
1/4TEa  34.48 28.95 39. 90 74,09 92.73 57.14 76.92 60. 00 87.18
BRERTSAS 1/3TEa 44.83 37.37 56.73 80. 45 89. 09 78.57 92.31 86. 67 87.18
1/4TEa  32.76 24.21 27. 88 60. 91 85. 45 42. 86 80.77 73.33 82. 05
2016 ARUEREL L 65 228 251 263 115 21 36 21 43
MAERERZES 1/3TEa 47.69 45.61 71.31 88. 97 96. 52 90. 48 94, 44 90. 48 93.02
1/4TEa  29.23 31.58 45.82 72,62 91. 30 71.43 77.78 71,43 93.02
SHERTERZESE 1/3TEa 40.00 39.47 62.55 83. 65 94.78 85. 71 86. 11 90. 48 90. 70
1/4TEa  27.69 22.37 34,26 63.12 82. 61 61. 90 66. 67 71.43 83.72
2017 AREREA 65 244 281 291 120 17 41 16 55
UAEBERER  1/3TEa 5692 50. 00 51. 25 87. 63 95. 83 94. 12 97.56 93.75 96. 36
1/4TEa  40.00 30.33 50. 53 74,23 90. 00 76.47 92. 68 81,25 92.73
BRERTSAR 1/3TEa 47.69 40.16 35.59 83.51 95. 83 94.12 97.56 87. 50 92.73
1/4TEa  30.77 23.36 34,52 67.35 87. 50 70. 59 92.68 81.25 87.27
%3 2017 EERNAZENREEFN TR REBELE(X)
e A izﬁ idzEln MR HEBEE R R ARAERERRH
£ i Lo fl 1/3TEa 1/4TEa 1/3TEa 1/4TEa
RN Beckman Coulter DXC-800 23 9.43 52.17 30. 43 39.13 17. 39
Olympus AU Systems 34 13.93 44.12 20. 59 41.18 14.71
Roche Cobas Integra 23 9.43 65. 22 43.48 47.83 30,43
Roche Hitachi 22 9.02 50. 00 36. 36 45. 45 27,27
H 37 7600 33 13.52 51,52 27,21 36. 36 21,21
Am Beckman Coulter DXC-800 25 8.90 64, 00 40. 00 56. 00 24,00
Olympus AU Systems 45 16. 01 84. 44 66. 67 73.33 55. 56
Roche Cobas Integra 24 8.54 75. 00 41,67 70. 83 25.00
Roche Hitachi 24 8.54 79.17 41.67 58.33 29.17
H 37 7600 48 17.08 68. 75 45.83 60. 42 22.92
A Beckman Coulter DXC-800 25 8.59 80. 00 76.00 80. 00 52.00
Olympus AU Systems 40 13.75 95. 00 75.00 90. 00 65. 00
Roche Cobas Integra 2% 8.93 100. 00 92.31 96. 15 92.31
Roche Hitachi 2 8.93 96. 15 73.08 84,62 65. 38
H 37 7600 49 16. 84 89. 80 71,43 81.63 69. 39
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x4 WRIREFFHNE EQAHMEHSRERBIER(N)

SREHS 201711 201712 201713 201714 201715 “EIy(H
1 —=0.23  0.32 —L78 —0.60  0.29 0. 644
2 =182 0.3z 0.18 1.19 0. 29 0.76
3 0.45 —0.64 0.17 —0.2 0.29 0.35
4 4.1 .93 316 198 1.76 2.586
5 0 —0.96 —L4 —0.79 —2.64 1158
6 1. 82 514 316 6.92 0. 88 3. 584
7 —1.59 1.29 0 1.19 0.59 0.932
8 —1L11 —2.28 3.27 =31 —11.76 6.304
9 —1L11 —2.28 3.27 =31 —1176 6.304
10 0.89 2,93 1.89  3.68 5 2. 878

x5 10 REWEFHEREDE CV,bias, TEa LWRIBNE ¢ &
SRS LEVEL1 LEVEL2 (Vay bias TEa  off

1 3.29 2.13 2,77 0.64 10 3.38
2 1.61 2.17 .91 0.76 10 4.84
3 1.58 1.45 .52 0.35 10 6. 36
4 3.043 2.825 2,94 2.59 10 2.53
5 2.22 1.7 .98  1.16 10 4.47
6 1.97 2.15 2,06 3.58 10 3. 11
7 1. 87 1.97 .92 0.93 10 4.72
8 5.9 2.3 4.48 6.3 10 0.83
9 2.9 2.8 2.85 6.3 10 1.3
10 4.97 2.57 3.96  2.88 10 1.8

o = [(TEa — bias)/CV]
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