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Nomen Omen: 
 

• Analytical performance goals 

• Performance goals 

• Performance criteria 

• Quality specifications 
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• The level of performance required to 
facilitate clinical decision-making. 

 

      Callum G Fraser 

 

•  may we add “ to assure desirable clinical 
outcomes”? As this is the final goal. 

ACTION 

  Identification 

  Collection 

        
Ordering 

  Reporting 

Analysis 

Preparation 

  Interpretation 
PhysicianPhysician’’ss  

BrainBrain  

  Transportation 
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 At the Stockholm Consensus 
Conference on Quality 
Specifications, Walter G. 
Guder delivered a lecture on 
“ preanalytical factors and 
their influence on analytical 
quality specifications ” 
underlining that “ non-
analytical errors explained 
more than 60% of distrusted 
results, of which variables in 
the preanalytical phase 
contributed to more than 
half of the cases” 

 

 

Stockholm 1999 

• Evidence has been collected on the frequency and 
stratification of errors in laboratory medicine. 

• The vulnerability of the pre-analytical phase, which 
accounts for approximately 70% of laboratory errors, 
has been highlighted leading with the need to 
subdivide it into two main phases, the pre-
preanalytic and the “true” pre-analytic one. 

• Consensually defined criteria for setting extra-
analytical quality indicators have been developed 
and data collected. 

• This in turn, should provide the way to define reliable 
performance criteria in the pre-analytic phase. 
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• The preanalytical phase consists of pre-preanalytical 
phase and “true” preanalytical phase 

• Pre-preanalytical: the processes of selecting 
appropriate tests, ordering, collecting, identifying 
and labeling, handling, and transporting biological 
samples. 

• Pre-analytical: the process of accepting samples by 
the laboratory, centrifuging, aliquoting, diluting, and 
sorting the biological samples. 

 

 

ACTIONACTION  

  Identification 

  Collection 

        
Ordering 

  Reporting   Reporting 

Analysis Analysis 

Preparation 

  Interpretation   Interpretation Physician’s 

BrainBrain  

  Transportation 

LABLAB  LABLAB  

Pre-analytical  

phase 

Analytical  

phase 

PostPost--analytical analytical   

phasephase  

PrePre--  

prepre--analytical analytical   

phasephase  

PostPost--  

PostPost--analytical analytical   

phasephase  

The highest frequency of  

errors with high risk  

for patients 

Less prone to errors 

compared with processes  

performed outside the lab 
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Pre- 

Analytical 

Pre- 

Analytical 

Analytical Analytical 

Post- 

Analytical 

Post- 

Analytical 

12% 12% 

Frequency of 
occurrence 

Frequency of 
occurrence 

PrePre--prepre--analytical, very high analytical, very high 

frequency, high riskfrequency, high risk  

PrePre--prepre--analytical, very high analytical, very high 

frequency, high riskfrequency, high risk  

PrePre--analytical, analytical,   

high frequencyhigh frequency  

PrePre--analytical, analytical,   

high frequencyhigh frequency  
2% 2% 

0.2% 0.2% 

2.2% 2.2% 

5.0% 5.0% 
From Stroobans AK, Goldshmidt HMJ,  

Plebani M, Clin Chim Acta 2003 

From Stroobans AK, Goldshmidt HMJ,  

Plebani M, Clin Chim Acta 2003 

PostPost--analytical, analytical,   

high frequencyhigh frequency  

PostPost--analytical, analytical,   

high frequencyhigh frequency  

PostPost--postpost--analytical, very analytical, very 

high frequency, high riskhigh frequency, high risk  

PostPost--postpost--analytical, very analytical, very 

high frequency, high riskhigh frequency, high risk  

Intra-analytical 

 

 Right test, for the right patient  
 Right time for specimen collection 
 Right specimen and processing 
 
 Right test result generated 

 
 

 Right test result reported, 
                acknowledged and interpreted 

 
 
 

 Pre-analytical 

 Analytical 

Post-analytical 

10 

“Wrongs” anywhere compromise 
test result quality and patients’ safety! 
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  Analytical Phase Pre-Analytical Phase 

 Hierarchy of criteria Well defined   Not defined 
Possibly based on the State-of-the-Art and on     

Outcome Measures  

 Quality Specifications  

 

Well defined 

                  Bias and Reproducibility 

Under development 

 Metrics Well defined 

 

 

Proposed 

                - Percentage    

               - Parts per million (ppm) 

               - Six sigma 

 Tools of measures Well defined 
             - Internal Quality Control (IQC)    

             - External Quality Assessment 
(EQA) 

Recently defined 

Quality indicators (QI) 

 
 

• Evidence has been collected on the frequency and 
stratification of errors in laboratory medicine. 

• The vulnerability of the pre-analytical phase, which accounts 
for approximately 70% of laboratory errors, has been 
highlighted leading with the need to subdivide it into two main 
phases, the pre-preanalytic and the “true” pre-analytic one. 

• Consensually defined criteria for setting 
extra-analytical quality indicators have been 
developed and data collected. 

• This in turn, should provide the way to define reliable 
performance criteria in the pre-analytic phase. 
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Identification,  
Documentation, 
Corrective and 

Preventive actions 

 

 

 

   In-house quality improvement program; 

  Benchmarking; 

  External quality assurance schemes; 

  Stakeholders (both patients and 

 administrators). 
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. 

 

Note 1. Measure can be expressed, for example, as % yield 

(% within specified requirements), % defects (% outside 

specified requirements), defects per million occasions 

(DPMO) or on the Six Sigma scale. 

 

 

 

. 

 

Note 1. Measure can be expressed, for example, as % yield 

(% within specified requirements), % defects (% outside 

specified requirements), defects per million occasions 

(DPMO) or on the Six Sigma scale. 

 

 

MeasureMeasure  ofof  thethe  degreedegree  toto  whichwhich  aa  setset  ofof  inherentinherent  

characteristicscharacteristics  fulfilsfulfils  requirementsrequirements 

MeasureMeasure  ofof  thethe  degreedegree  toto  whichwhich  aa  setset  ofof  inherentinherent  

characteristicscharacteristics  fulfilsfulfils  requirementsrequirements 

Note 2. Quality indicators can measure how well an 

organization meets the needs and requirements of 

users and the quality  of all operational processes. 

  

for each ISO 15189 accredited laboratory 

 4.14.7. The laboratory shall establish quality 
indicators to monitor and evaluate 
performance throughout critical spects of pre-
examination, examination and post-
examination processes. 

  

 Example: number of unacceptable samples, 
number of errors at registration and/or accession, 
number of corrected reports 
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for each ISO 15189 accredited laboratory 

 

 

 4.14.7. the process of monitoring quality 
indicators shall be planned, which includes 
establishing the objectives, methodology, 
interpretation, limits, action plan and duration 
of measurement. 

 

 The indicators shall be periodically reviewed, 
to ensure their continued appropriateness 
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Association 

for Clinical 

Biochemistry 

Sociedad 

Espagnola de 

Bioquìmica Clinica 

y Patologia 

 

RCPA 

KIMMS 

Survey on extra-

analytical phase 

Health 

Minister 

 

CDC  

AHRQ 

BR 

  

http://acb.rsmjournals.com/content/current
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• Importance and applicability to a wide range of 
clinical laboratories at an international level; 

 

• Scientific soundness with a focus on areas of great 
importance for quality in laboratory medicine; 

 

• Feasibility, both regarding data availability and the 
definition of thresholds for acceptable performance; 

 

• Timeliness and possible utilization as a measure of 
laboratory improvement. 
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QIs must: 

1) Be patient-centered,  

2) Be consistent with the requirements of the 
International Standard for medical laboratories 
accreditation (ISO 15189: 2012), 

3) Have to address all stages of the Total Testing 
Process (TTP), as required by the definition of 
“laboratory error” (ISO/TS 22367: 2008) 

mario.plebani@unipd.it 
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    Priority Priority   
    

Pre-analytical phase 

Post-analytical phase 

IntraIntra--analytical phaseanalytical phase  

Key Processes 

  2 2   

  0 0   

  3 3   

  4 4   

  2 2   

  1 1   

  0 0   

  3 3   

  2 2   

  0 0   

  0 0   

  2 2   

2222  

  5 5   

  8 8   

  1 1   

Test transcription errors 

Pre-OutpTN Number of outpatients requests with erroneous data entry (test 
name)/ Total number of outpatients requests. 

Pre-OutpMT Number of outpatients requests with erroneous data entry 
(missed test)/ Total number of outpatients requests. 

Pre-OutpAT Number of outpatients requests with erroneous data entry 
(added test)/ Total number of outpatients requests. 

Pre-InpTN Number of inpatients requests with erroneous data entry (test 
name)/ Total number of inpatients requests. 

Pre-InpMT Number of inpatients requests with erroneous data entry 
(missed test)/ Total number of inpatients requests. 

Pre-InpAT Number of inpatients requests with erroneous data entry 
(added test)/ Total number of inpatients requests. 

 
Pre-Analytical Processes: Priority 1 
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Pre-Analytical Processes: Priority 1 

MiMisidentification errors 

Pre-MisR Number of misidentified requests/ Total number 
of requests. 

Pre-MisS Number of misidentified samples/ Total number 
of samples. 

Pre-Iden Number of samples with fewer than 2 identifiers 
initially supplied/ Total number of samples. 

Pre-UnlS Number of unlabelled samples/ Total number of 
samples. 

 
 

    - Error concerning the requests  

    - Misidentified samples  

    - Misidentified requests 

    - Unlabelled samples 
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  - Misidentified samples 
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All Laboratories ITA 001

2014 2014

Sample haemolysed 

Pre-Hem Number of samples with free Hb>0.5 g/L 
(clinical chemistry)/ Total number of samples 
(clinical chemistry)*         
*clinical chemistry: i.e. all samples which are analysed on the chemistry 
analyser which is used for detection of HIL indices. If laboratories are 
detecting hemolysis visually, they count all samples with visible 
hemolysis. We suggest that a colour chart is provided for this purpose.                                                      

Samples clotted 

Pre-Clot Number of samples clotted/ Total number of 
samples with an anticoagulant. 

 
Pre-Analytical Processes: Priority 1 
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Quality Indicators Year 

Results, 

% 

(median) 

Sigma 

Value 

(median) 

Misidentification errors 2009 0.083 4.576 

-errors concerning patient identification 2010 0.040 4.739 

-misidentified samples 2011 0.057 4.656 

-misidentified patients 2012 0 5.040 

-unlabelled samples 2013 0.010 5.040 

Test transcription errors 2009 0.220 4.248 

-added tests 2010 0.140 4.429 

-misinterpreted tests 2011 0.130 4.512 

-missing tests 2012 0.050 4.536 

2013 0.101 4.411 

Incorrect sample type 2009 0.050 4.791 

-collected in inappropriate container 2010 0.040 4.853 

-collected with inappropriate sample type 2011 0.020 5.027 

2012 0.020 4.932 

2013 0.038 4.860 

Quality Indicators Year 
Results, % 

(median) 

Sigma Value 

(median) 

Unsuitable sample for transportation and storage problems 2009 0.010 5.054 

-damage in transport 2010 0.013 5.015 

-under inappropriate temperature condition or/and time 2011 0.010 4.338 

-lost-not received 2012 0.010 4.966 

-improperly stored 2013 0.020 4.500 

Contaminated sample 2013 0 3.258 

2014 0.150 4.429 

Sample haemolyzed 2009 0.850 3.887 

-haematology/coagulation 2010 0.660 3.949 

-chemistry 2011 0.630 3.975 

-immunology 2012 0.270 4.175 

2013 0.440 4.093 

Samples clotted 2009 0.206 4.293 

-haematology/coagulation 2010 0.050 4.739 

-chemistry 2011 0.060 4.739 

-immunology 2012 0.090 4.429 

2013 0.179 4.378 
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 To set quality specifications for pre-analytical 
variables according to the proposal by Fraser 
CG et al. (Ann Clin Biochem 1997) to classify 
them into three  levels: optimum, desirable 
and minimum.  

Percentage 

Quality Indicators 

25th 

percent

ile 

Median 

75th 

percent

ile  

Quality Specifications 

Misidentification errors 0 0.010 0.040 

Optimum = 0 

Desirable = 0.010 

Minimum = 0.040 

Test transcription errors (added 

tests) 
0 0.070 0.240 

Optimum = 0 

Desirable = 0.070 

Minimum = 0.240  

Sample haemolyzed 0.120 0.440 0.852 

Optimum = 0.120 

Desirable = 0.440 

Minimum = 0.852 
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The iceberg as a metaphor of poor quality 

The quality of  

laboratory testing may 

greatly affect the 

quality and 

affordability of patient 

care. 

Any defects or errors 

have consequences in 

the care of the patient 

as well as the costs to 

the health care system. 



01/12/14 

21 

 “TAKE HOME MESSAGE”  

NUMBER 1 

 The concept of quality in medicine and in 
laboratory medicine is strictly related to 
patient outcomes. 

 Patient safety is an important subset of 
quality. 

 Quality and safety in laboratory medicine 
include all aspects of the total testing process. 

 “TAKE HOME MESSAGE”  

NUMBER 2 

 Quality indicators (QIs) are essential tools for 
quality measurement and improvement in the 
total testing process. 

 The implementation and monitoring of QIs is a 
fundamental requirement for the accreditation of 
medical laboratories according to the ISO 15189: 
2012. 

 The consensually harmonized list of QIs represents 
a key issue for collecting data and setting quality 
specifications in the pre-analytical phase. 



01/12/14 

22 

QUALITY 
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SEARCHING FOR CHAMPIONS 

See you in Rio in 2015……. 


