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Gaussian Normal Distribution (Levey Jenning chart)

Run Number



Levey-Jennings Chart

Unassayed Chemistry Control, Lot No. 12345 Level 1 (Normal Control) Test: Potassium
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Violation Rules (multi rules)

* 1, * 4y * 10,

* 1, * 6, *12,
*2,. *7, * 2013,
* Rys * 3, * /q

’ 31S ’ 9x ’



Traditional Westgard Rules
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QC Rule: 1,,
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refers to any QC result outside £2s limits.



QC Rule: 1,

+3s (p)

s

+2s

+1s 1. Rule

RUN1 2 3 4 5 6 7 8 9 10
® Level 1

megmﬁn{mﬁzmsﬁmﬁﬁ afnng 38 ¢

refers to any QC result outside %3s limits.
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QC Rule: 2,
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+2s +2s
+1s +1s
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refers to two consecutive QC results outside +2s limits on the same side of the mean.



QC Rule: R,

R, Rule

RUN 1
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refers to one QC results exceeds +2s and another exceeds -2s.



QC Rule: 4,,
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refers to four consecutive QC results outside £1s on the same side of the mean.



QC Rule: 10x
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refers to ten consecutive QC results on only one side of the mean.
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Trend and Shift
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Range (mmol/L)
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Systematic errors Causes of Trending

* Deterioration of the instrument light source

» Gradual accumulation of debris in sample/reagent tubing

* Gradual accumulation of debris on electrode surfaces

* Aging of reagents
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deterioration of control materials
deterioration of incubation chamber temperature (enzymes only)

deterioration of light filter integrity
deterioration of calibration



Range (mmol/L)

Run Number

Shift Downward
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Systematic errors Causes of Shifts

e Sudden failure or change in the light source
* Change in reagent formulation
* Change of reagent lot

* Major instrument maintenance

e Sudden change in incubation temperature (enzymes only)
* Change in room temperature or humidity

* Failure in the sampling system

* Failure in reagent dispense system

* Inaccurate calibration/recalibration



Types of Errors

Rule Violation Systematic Random
Error Error

1:2s X X
1:3s X X
2:2s X
R:4s X
4:1s X

10x X

18



Random errors (RE) caused by

* Incomplete mixing (apwéswgn)

* Bubbles or particles in the reagents (mmqggﬁ%mgaamﬁﬁm)

* Probe and syringe variations (qmnqgmﬁﬁmsmﬁpmm)

* Optical problems (vmsvis)

* Sample line problems (uimiejnsinsissiamn)

* Aliquoting and pipetting

* Timing variations in critical steps (ssumusmsiiamimusiag)

* Readout variation from cell to cell (smmunsiCellyumeaCellyunes)
* Fluctuate electricity supplies (sigufrsgus:)



Systematic errors (SE) caused by

* Inaccurate standards/calibrators (ximycalibrators sssy)

* Poor calibration (Calibration «s)

* Inadequate blanks (Blank sepims)

* Improperly prepared reagents (Lﬁaﬁ:mmasmsLﬁﬁszs)

* Degradation of reagents (jpfn:gpuyisins)

* Drift of detectors (detectors wedus ginngw)

* Degradation of instrument components (wnmmsmmssmadvimisio)
* Improper setting of temperature baths (mi#ansdaapmnnusen)
* Pipette error (wrong volume all the time) (yffitsizmnesinw)

* QC preparation improperly (ﬂﬂmLﬁﬁﬁiﬁﬁLﬁmﬁ“SLﬁﬁLﬁi)
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QC Violation Rules Troubleshooting

What Rule has been violated? (s Rule gwam?)
s it a Systematic or Random Error? (swmpiisuisug;?)
What is the Potential Cause of the error? (samnsiefm?)

If more than one analyte/test is out-of-control, do they have any
COmmOn FaCtOrS during teSting? (qmiﬁﬁﬁﬁgmmﬁsmﬁg? ignmfisinn menmeieiamymninigiufghmn
ima?)

Did we Change something recently? (us:msmensuiyuge?)

Once we resolved the problem, did we Document the problem and its
reSOIUtion? (mmm:pnmmmgﬁ msﬁﬁLmﬁqpéﬁ%tmn:Lﬁnmqﬁgw?)

Fill out the corrective action/NC/OFI form (assmpgmpossinaige?)
Take preventive action with responsible person. (aegunsmusigse?)



m:m":’hmnngmmﬁm violation rules mmme‘iuan'@!!!

Let’s try the exercises below!!!



Rule Violated: Error:

Range (mmol/L)
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Rule Violated: Error:

Range (mmol/L)
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Rule Violated

Error:

Range (mmol/L)
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Rule Violated: Error:

Range (mmol/L)
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Rule Violated: Error:

Range (mmol/L)
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Rule Violated:

Error:

+3s

+2s

+1s

-1s

Range (mmol/L)
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Rule Violated:

Error:

Range (mmaol/L)
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Rule Violated:

Error:
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Rule Violated:

Error:

Range (mmol/L)
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Rule Violated: Error:
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Rule Violated:

Error:

Range (mmol/L)
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Range (mmol/L)
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Error:
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