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Violation Rules (multi rules)
• 12s
• 13s
• 22s
• R4s
• 31s

• 41s
• 6x
• 7x
• 8x
• 9x

• 10x
• 12x
• 2of32s
• 7T
• …
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Traditional Westgard Rules



QC Rule: 12s

មានមួយចំណុចស�ិតេ�េ្រ�ែដនកំណត់ ±2s (ែតេ�ក��ង ±3s) ។

refers to any QC result outside ±2s limits.



QC Rule: 13s

មានមួយចំណុចស�ិតេ�េ្រ�ែដនកំណត់ ±3s ។

refers to any QC result outside ±3s limits.



QC Rule: 22s

មានពីរចំណុចជបគ់ា� ស�ិតេ�េ្រ�ែដនកំណត់ ±2s ែតមា� ងៃន Mean។

refers to two consecutive QC results outside ±2s limits on the same side of the mean.



QC Rule: R4s

មានមួយចំណុចេ�េ្រ� +2s និងមួយចំណុចេទៀតេ�េ្រ� -2s។
refers to one QC results exceeds +2s and another exceeds -2s.



QC Rule: 41s

មានបួនចំណុចជប់គា� ស�ិតេ�េ្រ�ែដនកំណត់ ±1s ែតមា� ងៃន Mean។

refers to four consecutive QC results outside ±1s on the same side of the mean.



QC Rule: 10x

មានដប់ចំណុចជប់គា� ស�ិតេ�ែតមា� ងៃន Mean។

refers to ten consecutive QC results on only one side of the mean.



សូមេមតា� យកចិត�ទកុដក្់រតងច់ំណុចេនះបន�ចិផងបាទ!!!

្របសិនេបើេលាកអ�កេឃើញ Levey Jenning Chart របស់មន�ីរពិេសា寸ធន៍េលាកអ�កដូចខាងេ្រកាមេនះ

បង� ញថមានអ�ីមួយខុស្រប្រកតេីហើយ!! េលាកអ�កក៏្រត�វរកមូលេហតុនិងេដះ្រសា寸យវផងែដរ!!!

Trend and Shift



Trend Downward



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

• Gradual deterioration of control materials

• Gradual deterioration of incubation chamber temperature (enzymes only)

• Gradual deterioration of light filter integrity
• Gradual deterioration of calibration



Shift Downward



Systematic errors_Causes of Shifts
• Sudden failure or change in the light source

• Change in reagent formulation

• Change of reagent lot

• Major instrument maintenance
• 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



Rule Violation Systematic 
Error

Random 
Error

1:2s x x
1:3s x x
2:2s x
R:4s x
4:1s x
10x x
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Types of Errors



Random errors (RE) caused by
• Incomplete mixing (ល្បោយមិនសព�ល�)
• Bubbles or particles in the reagents (មានពពុះឬបំែណកតូចៗក��ង្របតិករ)
• Probe and syringe variations (ទុេយឬម��លបឺតមានការែ្រប្រប�ល)
• Optical problems (ប�� អុបទិច)
• Sample line problems (ប�� ែខ្សសង� ក់ៃនសំណក)
• Aliquoting and pipetting
• Timing variations in critical steps (បំែរបំរួលេពលេវលាេ�ដំណក់កាលសំខាន់)

• Readout variation from cell to cell (បំែរបំរួលការឣនពីCellមួយេ�Cellមួយេទៀត)

• Fluctuate electricity supplies (ចរន�អគ�ីសនីេឡើងចុះ)



Systematic errors (SE) caused by
• Inaccurate standards/calibrators (ស�ង់ដរឬcalibrators មិន្រតឹម្រត�វ)
• Poor calibration (Calibration អន់)
• Inadequate blanks (Blank មិន្រគប់្រគាន់)
• Improperly prepared reagents (្របតិករលាយមិនបាន្រតឹម្រត�វ)
• Degradation of reagents (្របតិករចុះេខ្សោយឬរ�ចរ�ល)
• Drift of detectors (detectors មានលំេអៀង ឬងកខុស)
• Degradation of instrument components (សមាសភាគរបស់ឧបករណ៍បរ�កា� ររ�ចរ�ល)

• Improper setting of temperature baths (ការកំណត់សីតុណ� ភាពកេ�� ខុស)
• Pipette error (wrong volume all the time) (េ្របើពីែប៉តែដលមានកំហុស)
• QC preparation improperly (លាយ្របតិករកុង្រត�លមិន្រតឹម្រត�វ)



QC Violation Rules Troubleshooting
1. What Rule has been violated? (ខុស Rule មួយណ?)
2. Is it a Systematic or Random Error? (ខុសជ្របព័ន�ឬៃចដន្យ?)
3. What is the Potential Cause of the error? (មូលេហតុៃនកំហុស?)

4. If more than one analyte/test is out-of-control, do they have any 
Common Factors during testing? (ខុសេតស�ែតមួយឬេ្រចើនេតស�? េបើខុសេ្រចើនេតស� េតើមានកតា� ទូេ�ណមួយេកើតេឡើងកំឡ�ងេពល

វ�ភាគ?)

5. Did we Change something recently? (ថ�ីៗេនះមានបានផ� ស់ប��រអ�ីមួយឬេទ?)

6. Once we resolved the problem, did we Document the problem and its 
resolution? (េពលេដះ្រសា寸យប�� រួច បានកត់្រតាប�� និងដំេណះ្រសា寸យទុកឬេទ?)

7. Fill out the corrective action/NC/OFI form (បានបំេពញចូលក��ងទ្រមង់ែកត្រម�វឬេទ?)

8. Take preventive action with responsible person. (បានេធ�ើសកម�ភាពបង� រឬេទ?)



េតាះេយើងសា寸កល្បងរកេមើល violation rules ខាងេ្រកាមទាងំអសគ់ា� !!!

Let’s try the exercises below!!!
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