Module 7 


Content sheet 7-8: Westgard Multirule System
	Background
	If resources are limited and only one control can be used in the examination method, then any value outside of two SD should be considered “out-of-control” and the patients’ samples should not be reported until more information is available.  But, since 4.5% of correct values will be outside 2SD, some runs will be rejected unnecessarily. To avoid this problem, Dr. James Westgard developed a system called the Westgard Multirule System.  In this system, 2 levels of controls are used and a set of rules are applied to decide when to reject a test run.

  

	Process
	To use the Westgard Multirule System, calculate the mean and SDs for two controls and create a Levey-Jennings chart for each control.

	Titles of multirules
	· 12S rule 

· 13S rule

· 22S rule

· R4S rule

· 41S rule

· 10
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 rule 


	12S rule


	When only one of two control result falls outside ±2SD but within +3SD, it is considered a warning rule.  It is not cause for rejecting a run, but it should alert laboratory personnel to watch for possible problems.

	13S rule


	If either of the two controls falls outside the 3SD limit, the run is “out-of-control” and should be rejected.

	22S rule


	If one control is outside of 2SD but within 3 SD, the second control result should be examined carefully.

If both are outside of 2SD in the same direction, the run should be rejected as it is “out-of-control”.  Corrective action is required when any “out-of-control” results are obtained.


	R4S rule


	This rule applies when one control is greater than -2SD outside the mean and another is outside by +2SD.  The range between the two is greater than 4SD.  This indicates a systematic error and the run should be rejected.

	41S rule


	This rule requires control data from previous runs.  It occurs when four consecutive QC results for one level of control are on the same side of the mean and more than 1SD from the mean and, both levels of control have consecutive results that are on the same side of the mean and more than 1SD from the mean.
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 rule

	To apply this rule, control data from previous runs are also required.

This rule applies:

· If ten consecutive QC results for one level of control are on one side of the mean the mean has “shifted” and an error has occurred.
· also if both levels of control have five consecutive results that are on the same side of the mean.

	When a rule is violated
	When a warning rule occurs, use other rules to inspect the control points.
Rejection rule: “out of control”

· Stop the examinations using that method.
· Identify and correct problem.
Repeat examination on patient samples and controls. 


	Solving “out of control” problems
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	An investigation for the cause of the problem must occur if controls are rejected by the Westgard Multirule System.  First, check policies and procedures to be sure they were followed correctly, then consider the following sources of error:

· reagent degradation;
· degradation of control material;
· operator error;
· outdated procedure manual;
· failure to follow manufacturer’s instructions;
· equipment failure;
· calibration error.

Do not report patient results until the problem is solved and controls indicate proper performance.
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