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[Abstract] Objective To illustrate the application of six sigma metrics in Enzymes External Quality Assess-
ment for Reference Laboratories (REEQA). Methods ¢ values and quality goal index (QGI) of different tests meas-
ured by 2013 REEQA participating laboratories were calculated. Distributions of ¢ values of different tests were com-

pared. Quality of enzymology reference measurement and the state of performance were evaluated. Quality control
(QC) rules for different tests were chosen in accordance with ¢ values and rationality of existing practical QC proce-
dures was assessed. Expected total error of Ring Trials for Reference Laboratories (TEgg 4 ) and expected coefficient
of variation within laboratory (CVE) of enzymology reference measurement were calculated. Whether TEgg 4 meeting
the demand of traceability of routine methods or not was analyzed by comparing TEgrgz 4 with two kinds of total error
induced from biology variation. Feasibility of CVE according to CVE coincident rate of actual coefficient of variation
(CV) was assessed. Results When 1/2TEy, and 1/2TEys,; were taken as tolerance limit,sigma(s) values of differ-

ent tests were alanine aminotransferas (ALT.0.0—16.2,0.1—21.0),aspartate aminotransferase( AST,0.0—9. 9,
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3.9—20. 2), y-glutamyltransferase(GGT,0. 0 —26. 6,0. 4 —26. 3), lactate dehydrogenase(LDH,0. 0—18. 9,0. 8 —
37.5) ,creatine kinase(CK, 3. 8 —34.5,3. 7—34. 1) ,amylase(AMY,0. 0—10. 1,3. 3—25. 2), alkaline phosphatase
(ALP,0.0—7.9,3.1—42.9) respectively. When being judged by 1/2TEys,r,the proportions of ¢>>5 of AST,CK,
AMY and ALP were more than 80. 0% and no case of ¢<3 was found, the proportion of ¢>>4 of ALT exceeded
80.0% and that of <3 was 10. 3% ,and the proportions of 6>>4 of GGT and LDH were 77. 8% and 76. 9% respec-
tively and those of <3 were 11. 1% and 17. 9% respectively. When being judged by 1/2TEy, ,only the proportion of
6>5 of CK exceeded 80. 0% ,and the proportions of 6>>4 of remaining items were less than 80. 0 %. The ratios of 6>
6 decreased from 56.4% —83.3 % to 13.3% — 48.7% and that of ¢<C3 increased from 0. 0% —17.9% to 23.1% —
60.0%. To select QC procedures based on the items' ¢ value,the QC rules of 1;,,n=2 and 1, s, ,n=2 were appropri-
ate to the conditions of 6==6 and 5<Cs<C6 respectively. The existing practical QC procedures were equal to these
rules. Under the condition of 4<{s<(5,the appropriate QC rules were 1s./2,, ,n=4. The performance of any items of
<3 must be reconfirmed. The ratios of favorable performance of all participating laboratories were 20. 0% —
94, 4%. The ratios of imprecision were 0. 0% —46. 7% , the proportions of inaccuracy were 0. 0% —33. 3% ,and the
proportions of both were 0. 0% —16. 7%. The range of TEgg 4 of 7 enzymes was 6. 3% — 7. 1%. TEgza of ALT,
AST,AMY and ALP were between 1/2TEy, and 1/2TEyws,r »which of GGT and LDH were higher than 1/2TEws,r ,
which of CK was lower than 1/2TEy . The CViyo and CViws of 7 enzymes were 0.5% —1.3% and 0. 9% —1.5%,
the CVE coincident rate of participating laboratories’ actual CV were 37.8 % —97.0% and 76. 9% —100. 0%. Con-
clusion Through application of six sigma metrics, REEQA could provide not only assessment of accuracy, but also

information about quality improvement to reference laboratories,which could be an effective means to ensure perfect

performance of enzymology reference measurements.
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