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Application of Westgard Sigma Rules in Selecting
Internal Quality Control Rules for Hemoglobin A1C Tests
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Abstract:Objective To help clinical laboratories to select internal quality control rules which was adapt to HemoglobinA1C
(HbA1C) tests by the use of Westgard Sigma Rules. Methods Randomly chose 10 clinical laboratories in accordance with
region (Northern China,Central China, Eastern China,et al) from all participants that attended both HbA1C external quality
assessment (EQA) and internal quality control (IQC) schemes in 2015. The percentage difference in the external quality as-
sessment scheme was viewed as the estimation value of bias, while the accumulated coefficient of variation in the internal
quality control scheme was used as the estimation value of imprecision. Using the total allowable errors based upon desirable
requirements from biological variation. College of American Pathologists (CAP) and EQA scheme of China as the quality
specification, calculating sigma value by the equation 6=[ (TEa— |bias|)/CV] and then combining Westgard Sigma Rules to
choose proper quality control rules for HbA1C tests in every laboratory. Results Using the total allowable error based upon
biological variation as quality specification,1,/25,/Ry./41,/multi-rules were selected for all laboratories whose sigma values
were less than 2. If the total allowable error derived from CAP was used,No. 2 laboratory (the number represents the corre-
sponding laboratories in the following) should choose 15,/2.,/R,multirules due to its sigma value 5. 04 and other laborato-
ries whose sigma values were less than 4 should choose 13,/22,/Ry,/4:1,/multi-rules. When the total allowable error from ac-
ceptable limits of Chinese EQA sheme was employed, No. 2 laboratory with sigma value more than 6 had to select 13, rule,
No. 1 laboratory with sigma value 5. 45 should make achoice of 1;,/2;./Ri, multirules, and 1s,/22./R4./41, multirules were
suitable option for No. 6 and No. 10 laboratory whose sigma values were 4. 76 and 4. 18, respectively. In addition, 1;,/2:,/
Ri./4:,/multi-rules were selected for other laboratories whose sigma values were less than 4. Conclusion Due to the conven-
ience and rapidness, clinical laboratories can take advantage of Westgard Sigma Rules to correctly choose quality control
rules.
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