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Application of CLSI EP15-A3 in estimation for trueness of clinical biochemistry
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Abstract: Objective To evaluate the application of Clinical and Laboratory Standards Institute ( CLSI) guideline EP15-A3 document
for estimation of trueness of testing results in clinical biochemistry. Methods According to the EP15-A3 basic 5X5 precision design of
experimental procedure the bias of results of 6 common biochemistry items including creatinine ( Cr) urea uric acid ( UA) total
cholesterol ( TC) triglyceride ( TG) and glucose ( Glu) were verified by using IFCC Rela A (level 1) and Rela B ( level 2) samples
and NIST 909c reference material. The basic 5X5 design for five days and one run for each sample per day were performed and five
replicates per run should yield a total of 25 results for each sample. The outliers were calculated by Grubbs” test. The user’s repeatabili—
ty variance ( Sy) and the withindaboratory variance ( Sy,;) were calculated by one way ANOVA analysis. Both the overall mean and its
standard error and the target value ( TV) and its standard error were calculated according to Sy and Sy, and the verification interval
( VI) for the TV was calculated at last. The mean values of each indicator were observed whether they were in VI. If the mean value was
within the VI it means that the bias of the candidate method should be acceptable otherwise the bias between the observed mean and
the TV had to be recalculated to observe if the bias was less than the user-defined allowable bias ( <1/2 TEa) . If so it was proved that
the bias of the candidate method should be acceptable. Otherwise the reasons of bias should be found or contacting the manufacturer
should be needed. Results The results of the 6 biochemistry items were all passed through Grubbs” outliers test and no outliers were
found in each item. In this estimation for bias by two reference materials each mean of levels was within the VI expecting the reference

material of urea and TC from NIST 909¢ and the sample of Cr from Rela ( level 2)

sion The trueness of the 6 Roche biochemistry items verified with EP15-A3 document were all acceptable for meeting the clinical re—

but the biases were all less than 1/2 TEa. Conclu—

quirements.
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1 NIST 909C 6 (n=25)
X s CV (%) Grubbs” Grubbs”
Cr( pmol /L) 74.00 0.82 1.10 73.00 76.00 71.00 77.00
Urea( mmol /L) 4.48 0.08 1.79 4.38 4.59 4.23 4.73
UA( pmol/L) 278.00 1.44 0.52 276.00 282.00 274.00 283.00
TC( mmol /L) 3.55 0.032 0.91 3.45 3.60 3.45 3.65
TG( mmol /L) 1.18 0.0075 0.64 1.17 1.19 1.15 1.20
Glu( mmol /L) 5.10 0.025 0.49 5.05 5.14 5.02 5.18
n X Vs , CV o
2 Rela 6 (n=25)
X s CV( %) Grubbs” Grubbs”
Cr( mol/L) 1 162.00 1.69 1.04 159.00 166.00 156.00 167.00
2 293.00 1.55 0.53 291.00 296.00 288.00 298.00
Urea( mmol /L) 1 5.00 0.05 0.98 4.92 5.08 4.84 5.16
2 19.34 0.15 0.78 19.06 19.72 18.87 19.81
UA( mol/L) 1 293.00 0.98 0.33 291.00 295.00 290.00 296.00
2 592.00 1.80 0.31 588.00 596.00 586.00 597.00
TC( mmol/L) 1 4.85 0.033 0.68 4.75 4.90 4.75 4.95
2 3.67 0.03 0.83 3.61 3.72 3.58 3.76
TG( mmol /L) 1 1.83 0.008 0.45 1.81 1.84 1.80 1.86
2 1.45 0.013 0.87 1.42 1.49 1.41 1.49
Glu( mmol /L) 1 6.16 0.027 0.44 6.12 6.23 6.08 6.24
2 11.62 0.09 0.76 11.36 11.79 11.32 11.90
n VX K ,CV o
3 NIST 909C 6
x v Sg Sy, se; SeRrM se.. df; df, m VI x;‘rl\;V i]/:i
Cr( mol /L) 74.00  73.00 1.22 1.55 0.49 0.81 1.06 4 87 1.99 71.00~75.00 1.37%  +6%
Urea( mmol /L) 4.48 4.32 0.18 0.20 0.05 0.044  0.067 4 13 2.16 4.18~4.46 3.70% 4%
UA( pmol /L) 278.00 278.00 1.39 3.76 1.59 3.00 3.39 4 83 1.99 271.00~284.00 0.00%  +6%
TC( mmol /L) 3.55 3.70 0.023  0.089 0.039 0.041  0.056 4 18 2.10 3.58~3.82 -4.05% +4.5%
TG( mmol /L) 1.18 1.21 0.001  0.003 0.000 6 0.008  0.008 4 >1000 1.96 1.18~1.23  -2.48%  +7%
Glu( mmol /L) 5.10 5.05 0.058 0.14 0.057 0.044  0.072 4 10 2.23 4.89~5.21 0.55% +3.5%
1X TV » Sk 3 Swi ) se, } Sery
) se »df , df., ymt VI o
4 Rela 6
X v Sg Swi, Se SeRM se, df, law m VI x;\[‘fV ’i“]/ili
Cr( mol /L) Rela 1 162.00 164.00 1.61 1.71 0.41 032 0.52 10 0.78 2.23 162~165 -1.22% +6%
Rela 2 290.00 293.00 1.52 1.55 0.33 030 0.44 13 092 216 292~294 -1.02%
Urea( mmol /L)  Rela 1 5.00 5.07 0.045 0.055 0.017 0.009 0.019 0.54 236 5.00~5.12 -1.38% 4%
Rela2  19.27 19.34  0.095 0.16 0.06  0.019 0.063 0.32 2.57 19.11~19.43 -0.36%
UA( pmol/L) Rela 1 293.00 293.00 1.00 1.00 0.20 020 0.28 15 1.00 12.71 289.00~296.00 0.00% 6%
Rela 2 590.00 592.00 1.88 1.88 0.37 0.38 0.53 15 1.01 2.13 589.00~592.00 -0.34%
TC( mmol /L) Rela 1 4.85 4.91 0.032  0.035 0.009 0.006 0.011 9 071 226 485~493 -1.22% =+4.5%
Rela 2 3.73 3.67 0.030 0.030 0.006 0.006 0.009 15 1.00 12.71 3.62~3.84 1.63%
TG( mmol /L) Rela 1 1.83 1.85 0.022  0.022 0.005 0.0044 0.0064 12 0.88 2.18 1.83~1.87 -1.08% 7%
Rela 2 1.43 1.45 0.012 0.013 0.0032 0.0024 0.004 10 0.75 223 141~145 -1.38%
Glu( mmol /L) Rela 1 6.16 6.15  0.027 0.028 0.006 0.00540.0081 12 0.90 2.18 6.13~6.17 0.16% +3.5%
Rela2  11.76 11.62  0.089  0.089 0.018 0.018 0.18 20 1.02 2.09 11.38~12.14 1.20%
LX TV ' Sk » Swi ) se; ; SeRpu ;
se,, s df., i mot o VI 0
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