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Aim : why need to implement QC?

• QC monitors activities related to the analytical phase of  testing
• The goal of  QC is to detect, evaluate, and correct errors due to test system 

failure, environmental conditions or operator performance, before patient 
results are reported

• Allows immediate corrective action
• Monitoring of  laboratory work in order to decide whether the results are 

reliable enough to be released
• Gives laboratory confidence in testing results
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QC for Quantitative tests
• វស់បរ�មាណៃនសារធាតុជក់លាក់មួយេ�ក��ងសំណកមួយ measure the quantity of  a particular substance in a

sample
• ការ្រត�តពិនិត្យគុណភាពស្រមាប់ការេធ�ើេតស�បរ�មាណគឺ្រត�វបានរចនេឡើងេដើម្បីធានថលទ�ផលរបស់អ�កជំងឺគឺ:

quality control for quantitative tests is designed to assure that patient 

results are

• មានភាព្រតឹម្រត�វ accurate

• ឣចេជឿទុកចិត�បាន reliable
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្រត�តពិនិត្យដំេណើរការគុណភាពស្រមាប់ការេធ�ើេតស�បរ�មាណ

QC process for quantitative tests

• ការេធ�ើេតស�បរ�មាណមានតៃម�ជេលខ, ឣចេ្រប�បេធៀបេដយសា� ទីស�ីក quantitative tests have numeric values, can test statistically

• គណនែដនកំណត់ឣចទទួលយកបានស្រមាប់សមា� រៈ្រត�តពិនិត្យ calculate acceptable limits for control material

• េធ�ើេតស�្រត�តពិនិត្យជមួយនឹងសំណករបស់អ�កជំងឺេដើម្បីេមើលថេតើវបានធា� ក់េ�ក��ងែដនកំណត់ឣចទទួលយកបានេទ test control with patient samples to see if  it 

falls within acceptable limits

• មន�ីរពិេសាធន៍្រត�វែតបេង�ើតកម�វ�ធី្រត�តពិនិត្យគុណភាពស្រមាប់ការេធ�ើេតស�បរ�មាណទំាងអស់ Laboratory must establish a quality control program for all 

quantitative tests
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ការអនុវត�កម�វ�ធី្រត�តពនិិត្យគុណភាព

Implementation of  QC program 

1. បេង�ើតេគាលនេយបាយនិងនីតិវ�ធី establish policies and procedures

2. ផ�ល់ការទទួលខុស្រត�វ,បណ�� ះបណ� លបុគ�លិក assign responsibility, train staff

3. េ្រជើសេរ�សកុង្រត�វែដលមានគុណភាពខ�ស់ select quality control4បេង�ើតតៃម�គំ4.  លាតកុង្រត�ល establish control ranges

5. បេង�ើត្រកាហ�េដើម្បីដក់តៃម�កុង្រត�ល - តារង Levey-Jennings develop graphs to plot control values - Levey-Jennings 

charts

6.  ្រត�តពិនិត្យតាមដនតែម�កុង្រត�ល monitor control values

7. បេង�ើតនីតិវ�ធីស្រមាប់សកម�ភាពែកត្រម�វ procedures for corrective action

8.  កត់្រតារល់សកម�ភាពទំាងអស់ record all actions taken



េតើកុង្រត�លគឺជអ�?ី What is a control ?

• សមា� រៈែដលមានសារធាតុែដលកំពុង្រត�វបានវ�ភាគ material that contains the substance being analyzed

 រួមប���លជមួយនឹងសំណកអ�កជំងឺក��ងេពលេធ�ើេតស� include with patient samples when performing a test 

• េ្របើេដើម្បីេធ�ើេឣយមានភាពឣចេជឿទុកចិត�បានៃន្របព័ន�េតស� used to validate reliability of  the test system

 រត់បន� ប់ពីការ្រកិតខា� តឧបករណ៍ run after calibrating the instrument

 រត់េទៀងទាត់ក��ងអំឡ�ងេពលេធ�ើេតស� run periodically during testing
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សមា� រៈកងុ្រត�ល Control materials 
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ការេ្រជើសេរ�សសមា�រៈកងុ្រត�ល

Choosing control materials 

• តៃម�្រគបដណ� ប់េលើចំណុចការសេ្រមចចិត�េវជ�សា្រស�

values cover medical decision points

• ្រសេដៀងគា� េ�នឹងសំណកេតស�

similar to the test sample

• កុង្រត�លជធម�តាមានកំហា㛜ប់ខ�ស់, ធម�តា

និងទាប

controls are usually available in high,  normal, and low 

ranges
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ការេរៀបចំនងិរក្សោទកុសមា� រៈ្រត�តពនិិត្យ

Preparation and storage of control material

• េគារពតាមេសចក�ីែណនំរបស់្រក�មហុ៊នផលលិត, លាយេឡើងវ�ញេដយ្រប�ង្របយ័ត�

adhere to manufacturer’s instructions, reconstitute carefully

• រក្សោបរ�មាណ្រគប់្រគាន់ៃនេលខទ្ប�ដូចគា�

keep adequate amount of  same lot number

• ទុកឱ្យបាន្រតឹម្រត�វ, កំុឱ្យកកវ�ញ

store correctly, do not re-freeze
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ជំហា㛜នក��ងការអនវុត�ការ្រត�តពនិិត្យគុណភាពបរ�មាណ

Steps in implementing quantitative QC

• ទទួលបានសមា� រៈកុង្រត�ល

obtain control  material 

• រត់កុង្រត�លនីមួយៗ 20ដង ក��ងរយៈេពល 30 ៃថ�

run each control 20 times over 30 days

• គណនមធ្យម និង +/-1,2,3 គមា� ត ស�ង់ដ

calculate mean and +/-1,2,3 Standard Deviations

សមា� រៈកុង្រត�លគុណភាពែដលមានរយៈេពលេ្របើែវង

QC material with long shelf  life



Calculation of  mean ការគណនៃនតៃម�មធ្យម

n
XXXXX n...321 ++

=

12

X  = Mean មធ្យម

X1 = First measurement ការវស់េលើទី១

X2 = Second measurement ការវស់េលើទី២

Xn = Last measurement in series ការវស់ចុងេ្រកាយេ�ក��ងេស៊រ�

n = Total number of  measurements ចំនួនសរុបៃនការវស់
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ការរាយប៉ាយធម�តា 

Normal distribution 

• តៃម�ទំាងអស់បានែចកចាយេស�ើគា� េ�ជំុវ�ញមធ្យម ែខ្សេកាង "រងកណ� ឹង“

all values symmetrically distributed around the mean, 
“bell-shaped” curve 

• សន�ត់ស្រមាប់ស�ិតិ ្រគប់ QC ទំាងអស់

assumed for all quality control statistics 

• ការវស់ែវងម�ងេហើយម�ងេទៀតជេ្រចើនដង នំឱ្យតៃម�មធ្យមគឺខិតេ�ជិតេ�នឹងមធ្យមពិត measurement 
repeated many times, resulting mean is very close to 
true mean 

Fr
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y
ភា

ពញ
ឹកញ

ប់
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ការ្រត�តពនិតិ្យគណុភាព្រត�វបានេគេ្របើេដើម្បតីាមដនភាព្រតមឹ្រត�វនងិភាពជកល់ាកៃ់នការវ�ភាគ។

Quality Control is used to monitor the accuracy and the 
precision of  the assay 

េតើភាព្រតឹម្រត�វនិងភាពជក់លាក់ជអ�?ី
What are accuracy and precision
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្រតឹម្រត�វ  និងជកល់ាក់
Accurate and Precise

លំេអៀង

BIAS
SD
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មិន្រតឹម្រត�វ 

ែតជក់លាក់

Inaccurate (SE) 
but Precise

មិន្រតឹម្រត�វ  និងមិនជក់លាក់

Inaccurate and 
Imprecise 
(RE: SD, CV)

ភាព្រតឹម្រត�វ និងភាពជក់លាក់

Accuracy and Precision

Présentateur
Commentaires de présentation
There are 2 types of error (uncertainty) = Bias (come from calibrator) + SD (dispersion of value) = TE
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គមា� តស�ង់ដ

Standard Deviation (SD)

1n
)x(x 2

1SD −
∑ −=

SD គឺជការវស់ែវងៃនការែ្រប្រប�ល ែដល្រត�វបានេ្របើេ�ក��ងមន�ីរពិេសាធន៍ SD is the principle measure of  
variability used in the laboratory 

Standard Deviation – Statistical Formula
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គមា� តស�ង់ដនិងភាព្របែហលនឹង

Standard Deviation and Probability

ស្រមាប់សំណុំទិន�ន័យមួយែដលការែចកចាយមានលក�ណៈធម�តាេនះ ការវស់ៃចដន្យនឹងស�ិតេ�ក��ងចេន� ះ

For a set of  data with a normal distribution, a 
random measurement  will fall within:

+ 1 SD 68.3% of  the time

+ 2 SD 95.5% of  the time

+ 3 SD 99.7% of  the time

68.2%

95.5%
99.7%

Fr
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-3s- 2s     -1s       Mean     +1s +2s +3s

Présentateur
Commentaires de présentation
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Coefficient of  Variation (CV) 
CV គឺជ SD ្រត�វបានបេ��ញជភាគរយេធៀបនឹងតៃម�មធ្យម

The coefficient of  variation (CV) is the SD expressed as a percentage of  the mean 

• CV ្រត�វបានេ្របើេដើម្បីតាមដនភាពជក់លាក់ CV is used to monitor precision

• CV ្រត�វបានេ្របើេដើម្បីេ្រប�បេធៀបវ�ធីសា្រស� CV is used to compare methods

% 100x 
mean
SDCV =
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Analyte

Min ranges 86.5 195 8.08 11.9 23 116 19.6 107 150 213 106 197 22.8 56.2 3.65 8.0 0.9 3.3
Max ranges 119 269 10.1 14.9 37 185 31.2 171 198 283 152 283 35.6 87.8 4.83 10.6 1.5 5.2
Date N P N P N P N P N P N P N P N P N P

Run#1
Run#2
Run#3
Run#4
Run#5
Run#6
Run#7
Run#8
Run#9
Run#10
Run#11
Run#12
Run#13
Run#14
Run#15
Run#16
Run#17
Run#18
Run#19
Run#20

Mean 100 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
CV% 10%

(+3SD) 130
(+2SD) 120
(+1SD) 110

Mean
(-1SD) 90
(-2SD) 80
(-3SD) 70

Humatrol N,    Lot No: N/0005 , Lot NO: P/0004   Exp.Date: 09/2019, 12/2019

Humalyzer 3000 KCM01
Daily Internal Quality Control Data

IQC run by

Date:  Sept  2018

Glu-mg/dl Cal-mg/dl ASAT-U/L Urea-mg/dlALAT-U/L Cho-mg/dl Tri-mg/dl Crea-(mg/dl)UA-mg/dl



Levey-Jennings Chart

្រកាហ�ិកតំណងគំលាតតៃម�កុង្រត�ល

Graphically Representing Control Ranges



Success of  QC implementation

• All staff  know what is QC?
• All staff  know about why QC is important?
• All staff  know how often should QC be run?
• All key staff  know how to develop LJ charts, based on Mean and SD calculated from QC 

material Insert kit and daily QC data
• All key staff  know how to calculate and add TEa of  PPTC or CLIA on QC LJ charts
• All staff  know how to act on QC failure and report on nonconformity form
• LJ charts for biochemistry and hematology QC are updated and place on board properly 

and regularly for staff  to plot QC results
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Summary េសចក�សីេង�ប

កម�វ�ធី្រត�តពនិិត្យគុណភាពស្រមាប់ការេធ�ើេតស�បមន�ីរពិេសាធន៍គឺជការសំខាន់។ វគួរែត

A quality control program for laboratory tests is essential.  It should :
• ្រត�តពិនតិ្យការេធ�ើេតស�គណុភាព ពាក់កណ� លបរ�មាណ បរ�មាណទាំងអស់

monitor all qualitative, semi-quantitative and quantitative tests 

• មានេគាលនេយបាយនិងនីតិវ�ធីែដលបានសរេសរ, អនវុត�តាមេដយបុគ�លិកមន�ីរពេិសាធន៍ have written policies and procedures, followed by 
laboratory staff  

• មានអ�ក្រគប់្រគងគុណភាពមា� ក់ស្រមាបក់ារតាមដននិងពិនិត្យេឡើងវ�ញនូវទិន�ន័យ

• QC have a quality manager for monitoring and reviewing QC data 

• េ្របើការវ�ភាគស�ិតិ ផ�ល់កំណត់្រតាល� use statistical analysis, provide for good records

• ផ�ល់នូវការេដះ្រសាយប�� និងសកម�ភាពែកត្រម�វ provide for troubleshooting and corrective action
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Key messages សារគន�ះឹ

• កម�វ�ធី QC អនុ�� តឱ្យមន�ីរពិេសាធន៍រកភាពខុសគា� រវងបំែរបំរួលធម�តានិងបំែរបំរួលមកពីមានកំហុស។ A QC program allows the laboratory to 
differentiate between normal variation and error 

• កម�វ�ធី QC តាមដមភាព្រតឹម្រត�វនិងភាពជក់លាក់ៃនការវ�ភាគមន�ីរពិេសាធន៍។

The QC program monitors the accuracy and precision of  laboratory assays

• លទ�ផលៃនការេធ�ើេតស�អ�កជំងឺមិន្រត�វបេ��ញេទ េបើសិនជលទ�ផល QC មិន្រតឹម្រត�វតាមការកំណត់។

The results of  patient testing should never be released if  the QC results for the test run do 
not meet the laboratory target values
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សំណួរ?
Questions

មតិេយបល់?
Comments
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Organizationរចនស

ម�័ន�/អង�ភាព

Personnel បុគ�លិក Equipment 

បរ�កា� រ

Purchasing 
& 

Inventory 

ការទិញ និង ប��ីសារេពើភណ័�

Process        
Control

ការ្រត�តពនិិត្យដេំណើរ

Information 
Management 

ការ្រគប្់រគងពតម៌ាន

Documents
& 

Records 

ឯកសានិងកណំត្់រតា

Occurrence 
Management ការ

្រគប់្រគងឧប្បេហតុ

Assessment 

ការវយតៃម�

Process 
Improvement ដំេណើរការ

ែកលម�

Customer 
Service 

េសវអតិថជិន

Facilities 
& 

Safety 

កែន�ងនងិសវុត�ភាព
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+3SD 130  
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