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Abstract: Objective To verify the comparability between the total error (TEa) quality index based on biological variation and
the TEa quality index based on external quality assessment (EQA) in the laboratory testing items of serum bone metabolism
markers. The results in this study were used to evaluate the utility of biological variation-based TEa quality indicators in the
validation of serum bone metabolism markers in vitro and in vivo comparability. Methods The comparability verification data
of replacement batches of serum bone metabolism marker reagents in Baoji Central Hospital from November to December 2021
were collected, and the second inter-laboratory comparison data of the same project in 2021 was collected to calculate the relative
deviation. Items include osteocalcin, total collagen type 1 amino-terminal extension peptide (TPINP), B -collagen specific
sequence (B -CTX), parathyroid hormone (PTH) and 25-hydroxyvitamin D3 [D3(25-OH)] . Obtain the TEa quality index of
serum bone metabolism markers based on biological variation through the appendix of Clinical Testing Biological Variation and

Reference Interval edited by WANG Zhiguo, and obtain the TEa quality index of EQA based on the second EQA feedback report
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of the National Center for Clinical Laboratory in 2021. The comparability verification data were judged by these two source
quality indicators as the compliance rate, and P < 0.05 was considered to be statistically significant. Results ~With the quality
standard based on EQA or TEa recommended by experts, the compliance rates of the five items of serum bone metabolism marker
reagent replacement batch number and inter-laboratory comparison were all 100%, and the comparisons were all passed. Judging
by the minimum quality standard based on biological variation TEa, the compliance rate of reagent replacement batch number
and inter-laboratory comparison was 80%~100%, and the difference in compliance rate between the two source judgment
standards was not statistically significant (y* = 1.000, all P > 0.05), the comparison was passed. Judging by the appropriate
quality standard based on biological variation TEa, the compliance rate of 5 items was 20%~100%, and the compliance rates of
B -CTX and osteocalcin reagent replacement batch numbers were 20% and 40%, respectively, with the differences were
statistically significant (4> = 0.048, 0.246, all P < 0.05), the comparison failed. The compliance rate of the inter-laboratory
comparison was 60%-~100%, and the differences were not statistically significant (* = 0.444~1.000, all P> 0.05), but the B -CTX
alignment with a coincidence rate of 60% could not pass. Conclusion The TEa quality indicators based on biological variation
in the laboratory detection of serum bone metabolism markers could be obtained through the biological variation database [except

D3(25-OH)]. There are three-level performance indicators, which are more scientific and more rigorous. Recommended

laboratory preferred application.
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