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Estimation of the Inter-Laboratory Reference Change of Thyroid Function
Indicators between Laboratories with External Quality Assessment
Data and Biological Variation Data
ZHANG Yan, WANG Hua-li, WU Feng, XU Xiao-hua, KONG Li-rui

( Department of Clinical Laboratory, Traditional Chinese Medicine Hospital of Pidu District, Chengdu 611730, China )

Abstract: Objective To explore the basis for inter-laboratory interoperability of results using external quality assessment (EQA)
data and biological variation data to estimate the inter-laboratory reference changes (IL-RCV) of thyroid function indicators.
Methods Thyroid stimulating hormone (TSH), triiodothyronine (T3), thyroxine (T4), free triiodothyronine (FT3) and free
thyroxine (FT4) data analyzed by Abbott automatic immune system i2 000st/i2 000 / i1 000SR were selected in the first EQA
activity in 2021 held by National Clinical Laboratory Center. The median coefficient of variation obtained from five quality
control materials was taken as inter-laboratory analytical variation (CV,) of each indicator, and the within-Subject variation
(CV)) data of each analytical indicator was searched on the European biological variation website. Under the assumption that
the detection indexes had skewness distribution, the log-normal method was used to calculate RCV, and the formula was as
follows: RCV o,e=100% x {exp[ = Z a x 2"*(SD3+SD})"*~1]}, SDi=In(CV ;+1), SD;=In(CV; +1), estimate the IL-RCV of each
indicator with 95% (bilateral) probability and evaluate the use between laboratories. Results With 95% (bilateral) probability,
IL-RCVpos of TSH, T3, T4, FT3 and FT4 were 86.7%, 40.0%, 26.3%, 26.9% and 141.5%. IL-RCV,,, were —46.4%,

-28.6%, -20.8%, -21.2% and -58.6%, respectively. The bounds of RCV,,,, and RCV,,,, of each indicator were asymmetric, and
the bounds of upward was larger than that of downward. The results varied greatly among different indicators, RCV , had a wider
range of variation than RCV,,. Conclusion ~Within the uncertainty of inter-laboratory measurements, EQA data and biological
variation data allowed the assessment of IL-RCV for indicators of thyroid function and can be used to explore the boundaries of

medical interoperability between laboratories.
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