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Bias estimation of Mindray auto-biochemical analyzers

Xu Hanqging, Liu Yueping, Fu Weiling, Huang Junfu, Li Yongchuan, Zhao Na, Yang Zhao, Yang Xiang, Ren
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[ Abstract | Objective To determine the biases among different series of Mindray auto-biochemical
analyzers and subsequently provide experimental bases for selecting optimal domestic auto-biochemical
analyzers. Methods  According to Clinical and Laboratory Standards Institute (CLSI) guideline ( EP9-A2) ,
Beckmann Coulter AU5S400 was set as reference detection system, while Mindray auto-biochemical analyzers
BS200, BS380, BS480 and BS820 were set as test detection systems, respectively. Fifteen conventional
biochemical tests were selected for method comparison. Bias estimations were assessed by comparing
determination coefficient ( R2), slope of regression equation, bias of medical decision level between the
reference detection system and single test detection system, respectively. Results Fairly good correlations
were seen between the reference detection system and the single test detection system, respectively. There were
certain systematic biases between the reference and test systems. Only serum levels of total protein (TP),
albumin ( ALB) and calcium (Ca) were out of comparability, while the rest of the 15 tests were within
comparability when China’s health industry standards were set as quality goals. The quality goals of TP, ALB
and CA were 5% , 6% and 5% , respectively. The average bias of TP detected by BS200, BS380, BS480 and
BS820 were 8.74% , 4.59% , 5.85% and 8.26% , respectively. While those of ALB were 12.66% , 14.07% ,
11.66% and 12.99% , respectively, and those of CA were 6. 79% , 7.85% , 7.7% and 8.96% , respectively.

The average biases of TP, ALB and CA were greater in these 4 analyzer than quality goals at one or more
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medical decision levels. Conclusion The comparability between the detection system of Mindray series and the

reference system of Beckmann Coulter AU 5400 is acceptable. Auto-biochemical analyzers of Mindray series

deserve promotion for further use in basic level units.
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ALT 1.058 1.631 0.999 1.000 2.238 1.000 1.020 1.637 1.000 1.021 0.280 0.999
AST 0.952 -0.029 0.999 0.935 -1.271 0.999 0.913 0.132 1.000 0.906 0.783 0.999
TBIL 1.061 0.404 0.999 1.068 0.287 0.999 1.091 0.368 0.999 1.031 1.517 0.998
TP 1.068 0.833 0.989 1.025 1.956 0.984 1.094 -2.782 0.987 1.020 3.937 0.990
ALB 1.095 1.070 0.984 1.129* -0.384 0.989 1.095 1.403 0.984 1.026 3.074 0.973
CREA 1.087 -1.159 0.999 1.094 -4.365 0.999 1.090 -2.534 0.999 1.039 -1.904 0.999
UA 1.045 3.664 0.997 1.019 1.924 0.999 1.028 1.086 0.999 0.989 3.530 0.997
UREA 1.065 0.042 0.998 1.022 0.027 0.999 1.022 0.118 0.999 1.038 0.061 0.999
Glu 1.035 0.208 0.999 1.011 0.174 0.999 1.003 0.047 0.999 1.013 0.113 0.999
TC 0.966 0.155 0.999 0.955 0.118 0.999 0.948 0.129 0.999 0.970 0.040 0.999
TG 0.974 0.017 0.998 0.943 0.028 0.995 0.928 0.050 0.998 0.917 0.076 0.998
LDL-C 1.047 -0.470 0.971 1.027 —-0.421 0.971 0.967 -0.368 0.974 1.009 -0.396 0.968
HDL-C 1.076 -0.121 0.995 1.055 -0.101 0.994 1.042 -0.115 0.993 1.000 -0.095 0.983
CA 1.096 -0.015 0.9%4 1.080 -0.007 0.993 1.093 -0.036 0.995 0.979 0.216 0.988
P 1.018 —-0.046 0.982 1.035 —-0.086 0.985 1.018 -0.086 0.977 0.996 -0.033 0.957
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i BIRZE(%) Yaxf SE  AHXFSE(% ) X SE KX SE(% ) 4% SE AHXI SE(%)  ZEXf SE XS SE(% )

ALT 16 20.00 2.78 13.91 2.23 11.15 2.04 10.22 0.70 3.50
60.00 5.09 8.48 2.22 3.70 2.86 4.76 1.54 2.57

300.00 18.91 6.30 2.13 0.71 7.73 2.58 6.59 2.20

AST 15 20.00 -0.98 4.92 -2.58 12.88 -1.61 8.04 -1.09 5.47
60.00 -2.89 4.82 -5.19 8.65 -5.09 8.48 -4.85 8.08

300. 00 -14.35 4.78 -20.86 6.95 -25.96 8.65 -27.38 9.13

TBIL 15 24.10 1.87 7.76 1.93 8.01 2.55 10.59 2.26 9.38
42.80 3.01 7.02 3.21 7.49 4.25 9.93 2.84 6.63

342.00 21.20 6.20 23.62 6.91 31.38 9.17 12.08 3.53

TP 5 45.00 3.91 8.68" 3.08 6.85" 1.43 3.17 4.84 10.74*
60. 00 4.93 8.22° 3.46 5.76* 2.83 4.72 5.13 8.56"
80.00 6.30 7.87*% 3.95 4.94 4.70 5.88¢ 5.53 6.92*
ALB 6 20.00 2.97 14.86" 2.20 10.99* 3.30 16.51* 3.60 18.01°
35.00 4.40 12.56" 4.14 11.82° 4.73 13.50° 4.00 11.42°
52.00 6.01 11.56" 6.33 12. 18 6.34 12.19* 4.44 8.55°

CREA 12 40.00 2.32 5.81 -0.60 1.50 1.06 2.64 -0.33 0.83
141.00 11.11 7.88 8.91 6.32 10.12 7.18 3.64 2.58

530.00 44.96 8.48 45.52 8.59 45.04 8.50 18.92 3.57

UA 12 118.00 8.97 7.61 4.11 3.48 4.41 3.74 2.23 1.89
472.00 24.91 5.28 10. 66 2.26 14.37 3.05 -1.67 0.35

631.00 32.06 5.08 13.60 2.16 18.85 2.99 -3.42 0.54

UREA 8 2.10 0.18 8.47 0.07 3.52 0.16 7.81 0.14 6.74
9.30 0.65 6.94 0.23 2.52 0.32 3.47 0.42 4.50

17.90 1.20 6.72 0.43 2.38 0.51 2.86 0.75 4.18

Glu-H 7 2.50 0.30 11.85 0.20 8.09 0.05 2.15 0.14 5.80
6.70 0.44 6.64 0.25 3.73 0.06 0.96 0.20 2.95

10.00 0.56 5.62 0.29 2.87 0.07 0.73 0.24 2.39

TC 9 2.30 0.08 3.30 0.02 0.66 0.01 0.37 -0.03 1.22
6.20 -0.06 0.93 -0.16 2.57 -0.20 3.16 -0.14 2.31

9.00 -0.15 1.71 -0.28 3.16 -0.34 3.80 -0.23 2.51

TG 14 0.48 0.00 0.92 0.00 0.19 0.02 3.26 0.04 7.44
1.69 -0.03 1.63 -0.07 4.05 -0.07 4.24 -0.07 3.86

4.52 -0.10 2.26 -0.23 5.11 -0.28 6.11 -0.30 6.66

LDL-C 15 3.40 -0.31 9.13 -0.33 9.62 -0.48 14.09 -0.36 10.70
4.10 -0.28 6.77 -0.31 7.51 -0.50 12.24 -0.36 8.72

HDL-C 15 0.91 -0.05 5.76 -0.05 5.62 -0.08 8.42 -0.09 10.41
1.68 0.01 0.34 -0.01 0.52 -0.04 2.64 -0.09 5.63
Ca 5 1.75 0.15 8.72*% 0.13 7.59* 0.13 7.27¢ 0.18 10.27*
2.75 0.25 9.03*" 0.21 7.73*% 0.22 8.02¢ 0.16 5.78*%

3.38 0.31 9.13* 0.26 7.78* 0.28 8.27* 0.15 4.31

P 10 0.48 -0.04 7.84 -0.07 14.39 -0.08 16.13 -0.03 7.29
0.81 -0.03 3.93 -0.06 7.12 -0.07 8.81 -0.04 4.48

1.61 -0.02 1.10 -0.03 1.86 -0.06 3.53 -0.04 2.46
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