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Background: 
The ISO 15189:2012 under section 5.5.1 and 5.6.2 requires the laboratory to verify selected methods and equipment and monitor the Internal Quality Control (IQC) data. One of the major performance characteristics in both method verification and QC monitoring is “the total error of the test”. In 1988, the Clinical Laboratory Improvement Act was passed that set the standards for the “total error limits” that are allowable for all clinical laboratory tests and later, the Westagard rules for QC monitoring were developed. This paper seeks to answer the question: What is the impact of minimising the total laboratory error on the overall distribution of laboratory test values with a focus on IQC values based on a study that was conducted in 2 laboratories in Uganda (from November 2015 to March 2016).   

Methodology: 
Two test platforms were selected for this analytical study, CD4 using the PIMA and Partec equipments, and CBC using the Sysmex and Humacount 60s equipment and their total errors estimated at baseline which on average was three quarters of the total error limits set by CLIA. An improvement project was initiated to reduce the methods total error by improving the QMS and its impact on QC performance monitored using the LJ charts for a period of 5months for trends and patterns of distribution.  

Results: 
While monitoring the QC distribution in the LJ chart, it was seen that as more efforts were made to improve the IQC system, the QC values shifted towards the 0.5SD quadrant of the LJ chart. This led to two observed generalizations: 
THE RULE OF NO-RULE that states that all QC measurements that fall in the 0.5SD range are immune to all QC-violation rules and take on a distribution (F(Xn)) that is inversely proportional to the total error (T) of that test. ie      
THE RULE OF ZERO RANDOM ERROR states that for a large number of clinical measurements N, the Random error (RE) tends to zero such that the total error (T) is the total variance of the total mean square value from the sum of the squares of the mean. 
ie,                        where,      

[bookmark: _GoBack]Conclusions:
It is important for the laboratory to understand the relationship between IQC monitoring and method Total error. While setting QC goals and ranges, an understanding of the allowable error limits set by international standards and how to minimise errors, can help a lab set realistic goals and achieve the desired QC distribution (F) in the 0.5SD quantile and prevent wastage of QC materials through QC run rejections hence decreasing the cost of running their QC program while at the same time improving the reliability of the patient results. Secondly when designing a verification study, it may be acceptable to exclude within run precision since it tends to zero when you have a large number of measurements between days. This helps the laboratory to conform to the required standards while reducing the cost of reagents. 
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