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Interlaboratory variation 



Sample problems? 

• Particulates 

• Temperature 

• Delay 

• Air bubbles 

• Incorrect sampling 



Equipment failure? 

• Temperature 

• Current, voltage 

• Warm-up time 

• Incorrect analysis mode 

• Instrument error or failure 

 



Uncontrolled method? 

• Poor precision 
• Bias  
• Reagent storage conditions 
• Lot to lot variability 
• Improper controls 

 



Inadequate training? 

• Incorrect technique 
• Dilutional errors 
• Inadequate mixing 
• Incorrect mode setting 
• Incorrect programming 
• Visual misinterpretation 
• Misinterpretation of controls 
• Instrument malfunction overlooked 

 
 



Reporting error? 

• Wrong units  

• Calculation error 

• Transcription error 

 



Responses to uncertainty of 

measurement 

• Ignore it. 

• Overemphasize it. 

• Misinterpret it. 

• Repeat the test. 

 

 

 



Patient-centered laboratory 

service 
• The goal: Error-free laboratory testing 

• The value: Reduction in the risk of medical 

error 

Sources of 

Imprecision  

and bias 

Total  

analytical  

error 



You have 2 choices in the 

laboratory… 
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ISO 15189: 2 Major Portions 

Section 4: A set of support processes for 

management activities that are the 

foundation for and enable… 

 

Section 5: The pre-examination,  
examination, and post-examination  
technical core processes  
of any size, specialty, or  
scope of laboratory 

 



In other words…. 

Pre-examination   Examination    Post-examination 
Core processes 

Management 
support processes 



 Organization 

Facilities and Safety 

Personnel 

Purchasing/Inventory  

Equipment    

 Process Control 

  Documents/Records 

   Information Management 

    Occurrence Management            
Assessments: Int/Ext 

 Customer Service 
 Process Improvement             

Quality System Essentials  

Laboratory’s Path of Workflow 

Quality System Model 

It really is as simple as…. 

NCCLS GP26-A,  



A Quality Foundation 

   Preanalytic                       Analytic                    Postanalytic  

     Laboratory 

Path of Workflow 

Quality System Essentials: The Building Blocks 

 -Organization 

-Facilities & Safety 

-Personnel 

-Purch & Inventory  

-Equipment 

The Lab 

-  Process Control 

- Docs & Recs 

- Info Management 

The Work 

-Assessments 

-Occurrence Mgmt 

-Customer Satisf 

-Process Imprvmnt 

 

Measurement 



Quality Assurance 

“Planned and systematic activities to provide 

adequate confidence that requirements for 

quality will be met”  (ISO 8042, 3.4; NCCLS)  

 



Benefits of Laboratory 

 Quality Assurance 

• QA provides evidence of good 
performance 

• Laboratory mistakes are prevented 

• Significant improvements in testing 
performance can be achieved 

 
 



Quality Assurance Model 
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Quality Assurance (QA) 

• Staffing / personnel 

• Quality control (QC) 

• Proficiency testing (PT) aka External 

quality assurance (EQA) 



Staffing Components 

• Able to execute responsibilities of director, 

supervisor, testing personnel 

• Appropriate educational credentials 

• Appropriate experience 

• Receive training 

• Competency assessments 



Quality Control of the 

Testing Process 

Analytic 
Specimen processing 

Specimen storage 

Reagent preparation 

Equipment checks 

Test performance 
 

 

Post-Analytic 
Results review 

Quality control review 

Report test results 

Results interpretation 

Pre-Analytic 
Test selection 

Patient instructions 

Test requisition 

Collect, label, transport specimen 

Safety 



Pre-Analytic QC Components 

• Safety 

• Specimen collection and handling 

• Test requisition and records 

• Referral for testing 



Analytic QC Components 

• Facilities 

• Test methods, equipments, reagents, 

supplies 

• Procedure manual 

• Validation of test methods 

• Equipment checks 

• QC monitoring procedures 



Post-Analytic QC Components 

• Validation of test results 

• Reporting of test results 

• Interfacing to Laboratory Information 

Systems (LIS’s) 

• Corrective action plan 

• Records maintenance 

 



Quality Assurance (QA) 

• Staffing / Personnel 

• Quality control (QC) 

• Proficiency Testing / External Quality 

Assurance 



Proficiency Testing or External 

Quality Assessment 

• Central organization sends out challenge 

specimens for testing, laboratories’ results 

evaluated, laboratories sent scores 

• Split specimens exchanged with referral 

laboratories 

• Alternative methods 

 



External Quality Assurance 

• Early warning-system for problems 

• Measure of laboratory quality 

• Valuable benchmarking tool (standardization 

and traceability) 

• Indicator of where to direct improvement efforts 

• Monitor of changes in technology and testing 

practices (evaluation component) 

 



Activities Linking 

 QA Components 
• Assess personnel competencies 

• Assess pre-analytic, analytic, and post-analytic QC 

system 

• Assess PT/EQA performance 

• Implement communication systems for customers and 

staff, and systems for complaints investigations 



If even the most conservative 

estimates of gains in improved 

testing quality are used, 

thousands of testing mistakes 

may be prevented yearly by 

laboratory quality assurance 

programs. 
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-                                Quality Policy 

- Quality Objectives                              

- Quality Manual                                  



  

 

-Pre AP   

- AP    

-Post AP  
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SOP ( Standard Operating Procedure )



(SOPs) 
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SOP 
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•ϥЂϜ иϹІ йϧТϽ͵ дϐ ϾϜ ъϝϠ ϤϝКыВϜ йЪ сЛϮϽв.(CLSI Doc & ISO 15189)  
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PLAN – DO – CHECK – ACT  CYCLE 

DO 

PLAN 

CHECK 

ACT 

Process 

Management 



QMS

Log Book

SOP

 



 

иϝͺЇтϝвϾϐ ЄϽтϻ͟ ϸϼнв ϤϝЇтϝвϾϐ ϥЂϽлТ 

ЄϽтϻ͟ ЭгЛЮϜϼнϧЂϸ 

ϱуϳЊ рϽу͵ йжнгж ϥлϮ дϜϼϝгуϠ сжϝЂϼ ИыВϜ м рϾϝЂ иϸϝвϐ Ємϼ 

ЄϽтϻ͟ ϹзтϐϽТ рϼϝЪ ϤϼϝͧнЯТ 
с͵Ͻтнв м рϹтϼм дн϶ йжнгж рϼмϐ ЙгϮ ЭгЛЮϜϼнϧЂϸ
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иϝͺϧЂϸ днуЂϜϽϡуЮϝͭ м ЁтмϽЂ  ̪ϽугЛϦ ϥЂϜн϶ϼϸ 

иϝͺϧЂϸ ЁтмϽЂ м ϽугЛϦ ЄϼϜϿ͵ 

 ϝт ͻϽϠϼϝͭ дϜϿувLog Book 

ЄϼϝϡжϜ м ϹтϽ϶ ЭгЛЮϜϼнϧЂϸ 

ϼϝϡжϜ Ϥϼϝͭ 

ͼЋуϷЇϦ ͻϝк иϸϼмϐϽТ м ϤϜϿулϯϦ дϝ͵Ϲззͭ еувϝϦ ͼϠϝтϾϼϜ 

Буϳв ͻϝвϸ ЬϽϧзͭм ϥϡϪ 
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ͩнуУтϽϧжϝЂ ͼУуͭ ЬϽϧзͭ 

 йϮϼϸ ϽГЧв Ϟϐ ͼУуͭ ЬϽϧзͭ ̹

ϽЯ͠гЂ ͼУуͭ ЬϽϧзͭ 

дϝзͭϼϝͭ ͼзгтϜ м ϥЖϝУϲ ЭгЛЮϜϼнϧЂϸ 

ͻϾϝЂ дмϽϧЂ м нЇϧЃІ ЭгЛЮϜϼнϧЂϸ 

ϝкϹжϝгЃ͟ ϥтϽтϹв ЭгЛЮϜϼнϧЂϸ 

мыͭнϦϜ ϸϽͮЯгК ЬϽϧзͭ 

ϹжϝгЃ͟ ЬϽϧзͭ м ͻϿтϼ йвϝжϽϠ 

йжϜϽуͺЇу͟ м ͼϲыЊϜ ̪ХϡГзвϝж ϸϼϜнв ͼтϜϽϮϜ Ємϼ 

йжϜϽуͺЇу͟ ̪ͼϲыЊϜ ̪ХϡГзвϝж 

дϝзͭϼϝͭ ͼжϝвϾϝЂ ϼϜϸнгж 
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ͼЯзЂϽ͟ иϹжмϽ͟ Ϥϝтнϧϳв 

ͼЯзЂϽ͟ йвϝзЂϝзІ 
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ϥтϽтϹв йϠ йжϝукϝв ЄϼϜϿ͵ 
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Hematology IQC program 
 

correlation results

checkDelta

Duplicate test

Bull method

Check test
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K2EDTA : CBC, Retic, BG, 
Osmotic Fragility, Fibrinogen, G6PD, WBC, Hct, Hb, 

Sucrose, Hams

 PT,, PTT, Anti 
thrombin, D-Dimer, ESR

HLA , LE

 



  

CBC

 CBC

BG

 PT, PTT 

Background

Hct Hb 

WBC, RBC

 Retic

Anti thrombin 



  

 D- Dimer 

 Osmotic Fragility 

Sucrose, Hams 

 Diff 

 ESR 

 CT, BT 

 Sickle Cell 

 LE Cell 

HbA1C

Leishman Malaria  
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