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Overview 
• Background 
• Current initiatives 
• How to do it? 
• How to present it? 
• Consequences of poor quality 
• UK situation 
• NEQAS scheme 
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Appropriate test is ordered 

Test is conducted 

Test results are returned in time 

Test results are correctly 
interpreted 

Test results affect decision 

Direct improvement of patient 
outcome 

Lundberg GD. Adding outcome as the 10th step in the brain-to-brain laboratory test loop. Am J Clin 
Pathol. 2014;141(6):767-9. 
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"To measure is to know." 
 
"If you can not measure it, you can not improve 
it." 

1824 - 1907 

Sir William Thomson (Lord Kelvin) 
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Key Performance Indicators 
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The Institute of Medicine report, To Err is Human galvanized 
a dramatic increase in concern about adverse events 
and patient safety at an international level. 
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Benefits of KPI driven quality 
• You cannot improve what you don’t measure 
• Lab test results are only as good as the condition 

of the specimen allows 
– Garbage in, garbage out! 

• Ensures the result is connected to the right 
specimen and patient 

• Ensure quality specimen management for 
accurate test results 

• Lab safety 
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ISO 15189:2003 
• 4.12.4 
 Laboratory management shall implement 

quality indicators for systematically 
monitoring and evaluating the laboratory’s 
contribution to patient care.  When this 
program identifies opportunities for 
improvement, laboratory management shall 
address them regardless of where they occur.  
Laboratory management shall ensure that the 
medical laboratory participates in quality 
improvement activities that deal with relevant  
areas and outcomes of patient care. 
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ISO 15189:2012 
The ISO 15189:2012 standard for laboratory accreditation defines the 
pre-analytical phase as “steps starting in chronological order, from the 
clinician's request and including the examination requisition, patient 
preparation, collection of the primary sample, and transportation to and 
within the laboratory, and ending when the analytical examination 
procedure begins” 

This definition recognizes the need to evaluate, monitor and improve all 
the procedures and processes in the initial phase of the TTP, including 
the procedures performed in the so-called “pre-pre-analytical phase” 
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ISO 15189:2012 
• 4.14.7 The laboratory shall establish quality indicators to 

monitor and evaluate performance throughout critical 
aspects of pre-examination, examination and post-
examination processes 
– EXAMPLE No. of unacceptable samples, number of errors at 

registration and/or accession, number of corrected reports 
The Process of monitoring quality indicators shall be planned, which 
includes establishing the objectives, methodology, interpretation, limits, 
action plan and duration 
The indicators shall be periodically reviewed, to ensure their continued 
appropriateness 
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ISO 15189:2012 
• 5.4.1 The laboratory shall have documented procedures 

and information for pre-examination activities to ensure 
the validity of the results of examinations 

• 5.6.1 Appropriate pre and post-examination processes 
shall be implemented see: 
– 4.14.7,  
– 5.4 (pre),  
– 5.7 (post) 
– 5.8 (reports) 
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Quality Indicators Summary 
• PID errors 

– Before and within lab 
• Booking in errors 
• Missing tests 
• Inappropriate samples 
• Haemolysed samples 
• Clotted samples 
• Insufficient samples 
• Wrongly labelled samples 
• TAT failures 
• Unacceptable samples 
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How to do it? 
• Choose your indicator 
• Automate extraction 
• Develop SOP 

– Include action plan 
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Developing Indicators 
Objective What are you trying to measure? 

Methodology 

 
1. How to capture the data? – flag data 
2. Who (or what)  to capture the data? 
3. How often to capture the data? 

Set Limits Acceptable, Concern, Unacceptable Critical 

Presentation Graphic or Text 

Interpretation What does it mean? 
Who’s quality does it reflect? 

Limitations Unintended variables or uncontrollable variables 

Action Plan What will I do if it indicates acceptable performance? 
What will I do if it does not? 

Exit Plan When can I stop measuring? 
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Extraction of KPIs 
Year Month TEXTCODE ZAP1 ZAPC1 ZAPH1 ZAPM1

2015 8 7
2015 8 .ANS 2
2015 8 .CLOT 149
2015 8 .DIFP 2
2015 8 .HAZ 2 3 12
2015 8 .ILLS 2 2
2015 8 .INAP 49 24 102
2015 8 .INRQ 10 3 29
2015 8 .INSS 7 469 72
2015 8 .MAT 15 8 21
2015 8 .MISL 41 84 60 36
2015 8 .NOS 333 430 25
2015 8 .NPDS 3 58 41 102
2015 8 .NRQ 70
2015 8 .NUM 2 3 2
2015 8 .SDAT 1 1
2015 8 CLOT 3
2015 8 -IINS 1
2015 8 INSUF 1 4
2015 8 KEDTA 1
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Extraction of KPIs 
Year Month TESTCODE CountOfACCNUM DISCIPLINE

2015 8 ADD2 57 Clinical 
2015 8 ADD3 5 Clinical 
2015 8 ADDON 1180 Clinical 

Year Month Description Clinical Chemistr Haematology Immunology Microbiology
2015 8 Ana Error 2
2015 8 EDTA Contamination 10
2015 8 Haemolysed 403 154 3
2015 8 Icteric 19
2015 8 Insufficient 62 47 89 27
2015 8 Left on cells 11
2015 8 Lipaemic 6 2
2015 8 Pre analytical error 92 5
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Extraction of KPIs 
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Extraction of KPIs 
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Presentation of KPIs 
Pathology Directorate KPIs                   
Indicator   Target Area Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15   Ave 
Specimen rejection  Div1 1.29% 1.34% 1.30% 1.40% 1.39% 1.45% 1.45%   1.37% 

Green <1.59%, amber 1.59-2%, 
red >2% 

Div2 1.62% 1.71% 1.75% 1.66% 1.74% 1.94% 1.94%   1.77% 

      Comm 1.10% 1.55%             1.33% 

      GP  1.40% 1.12%             1.26% 

Data entry errors Green <1.59%, 
amber 1.59-2%, red >2% 

Central  0.7% 0.0% 0.0%     0.8% 0.0%   0.2% 

      Mic 0.1% 0.3% 0.1% 0.0%   0.0% 0.4%   0.2% 

Incidents Green 0, red ≥1 Red 0 0 0 0 0 0 0   0 

  green≤1,amber2,r
ed>2 

amber 0 0 0 0 0 0 0   0 

  green <14, amber 
14-25, red >25 

yellow 2 5 2 8 11 12 16   8 

      green 8 12 11 15 14 11 4   11 

Complaints green0,amber1, red>=2 1 0 0 0 0 0 0   0 

Document outside review  CP 35.16% 6.98% 3.38% 1.07% 2.27% 2.12% 3.69%   7.8% 

Green <10%, amber 10-20%, red 
20% 

CHE 1.39% 0.97% 0.78% 2.96% 1.37% 1.02% 0.84%   1.3% 

      HAE 10.29% 2.64% 7.67% 7.93% 9.64% 0.20% 0.22%   5.5% 

      MIC 10.25% 11.00% 10.20% 4.66% 2.20% 1.35% 1.51%   5.9% 

      PHL 52% 37% 37% 15% 11% 11% 11%   24.8% 

      POCT 14.86% 15.34% 18.86% 23.43% 25.10% 2.86% 22.98%   16.7% 

Actions overdue    CP 15 11 10 5 8 13 11   10 

Green 0-1, amber 2, red ≥5 CHE 13 4 0 3 7 12 2   5 

      HAE 14 9 10 12 1 4 4   8 

      MIC 3 1 1 5 28 1 1   8 

      PHL 0 0 0 1 1 1 0   0 

      POCT 2 3 0 2 3 3 0   2 

Audits overdue   CP 6 4 0 2 5 11 12   6 

Green 0, amber 1, red ≥2 CHE 0 0 1 0 0 2 1   1 

      HAE 4 2 3 1 1 0 0   2 

      MIC 3 3 5 3 0 0 0   2 

      POCT 10 0 0 0 1 0 2   2 

EQA poor performance green 0, amber 1, red 
>1 

0 0 0 0 1 0 2   0 

Bone marrow 
reporting 

Green0, amber1, 
red≥2  

4-8 wks 8   7 1 4 4 0   5 

  Green 0, red  ≥1 > 8 wks 3   0 0 0 0 0   1 
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Presentation of KPIs 
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Presentation of KPIs 
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Presentation of KPIs 
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Presentation of KPIs 
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Six Sigma 
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Effect of continual KPI monitoring 

Salinas M et al. Ten years of preanalytical monitoring and control:Synthetic Balanced Score Card Indicator. 
Biochemia Medica 2015;25(1):49-56 
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Costs of poor practice 
• That 70% value 
• VALUE? 

– Clinical Value 
– Economical Value 

 
• NET VALUE = benefit – harm 

 
– Increase benefits (Difficult) 
– Decrease harm 

Hallworth MJ. The '70% claim': what is the evidence base? Ann Clin Biochem. 2011;48(Pt 6):487-8. 
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Instead of studying the process defects, we should 
focus more on studies that show a reduction of harm 
and cost. 

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 
medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10 

Quality improvement should focus on reducing 
patient harm rather than process defects. 
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Causes of Harm 

Epner PL, Gans JE, Graber ML. When diagnostic testing leads to harm: a new outcomes-based approach for laboratory 
medicine. BMJ Qual Saf. 2013;22 Suppl 2:ii6-ii10 

http://intranet/


Specimen rejection related harm 

• Repeated sampling: 
– 86.8% of rejected blood specimens led to repeated phlebotomy. 
– 13.8% of rejected urine specimens required recatheterization of 

the patient to collect a new urine sample. 
– inconvenience and discomfort for the patient, potential for patient 

complications. 

• Delay in reporting of the results: 
– the median specimen processing delay was 65 minutes 
– potential for the failure to provide adequate care in a timely 

manner 

Karcher DS, et al. Clinical Consequences of Specimen Rejection: A College of American Pathologists Q-Probes Analysis of 78 
Clinical Laboratories. Arch Pathol Lab Med. 2014;138:1003-8. 
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Reducing Costs 
• A study was performed in a London teaching hospital  
• the estimated cost of repeating haemolysed specimens, 

based on an average of 60 admissions per day, was 
£4355 per month, plus additional time and equipment 
costs.  

• This cost-saving would fund at least one dedicated 
Emergency Department phlebotomist.  
 

 
P Jacobs, J Costello, M Beckles. Cost of haemolysis. Ann Clin Biochem. 2012;49(Pt 4):412.  
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Cost 
• 48% of hyperammoniemia cases are false positive  
• most common causes are capillary sampling and 

delayed transport  
• False positives lead to:  

– additional diagnostic workup, patient discomfort, LOS  
– increased cost  

 

Maranda B, Cousineau J, Allard P, Lambert M, False positives in plasma ammonia measurement and their clinical impact 
in a pediatric population Clin Biochem 40 (2007) 531 - 535 
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Current UK situation 

Cornes MP, Atherton J, Pourmahram G, Borthwick H, Kyle B, West J, Costelloe SJ. Monitoring and reporting of preanalytical 
errors in laboratory medicine: the UK situation Ann Clin Chem epub 
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Cornes MP, Atherton J, Pourmahram G, Borthwick H, Kyle B, West J, Costelloe SJ. Monitoring and reporting of preanalytical 
errors in laboratory medicine: the UK situation Ann Clin Chem epub 

56.7% 

43.3% 

How do you count requests? 

Each sample has a separate
accession number.

Each request has a separate
accession number.

85.1% 

14.9% 

Do you use automated HIL indices? 

Yes

No
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66.5% 

29.4% 

4.1% 

Would you be interested in any guidance documents on the best approach to 
collect data to ensure standardisation? 

Yes, generic guidance

Yes, guidance specific to LIMS
systems

No

91.8% 

8.2% 

Would you enrol in an EQA scheme to compare pre-analytical error rates 
with other institutions? 

Yes

No

Cornes MP, Atherton J, Pourmahram G, Borthwick H, Kyle B, West J, Costelloe SJ. Monitoring and reporting of preanalytical 
errors in laboratory medicine: the UK situation Ann Clin Chem epub 
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NEQAS scheme 
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NEQAS Scheme 
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NEQAS SCHEME 
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NEQAS scheme data 
Do you count samples by request (ie a single accession number is allocated irrespective of how many tubes are received) 
or by sample tube (ie each physical sample receives a separate accession number)?
REQUEST 23
TUBE 15

Do you record errors electronically within your LIMS, electronically in another 
system (eg QPulse or Datix), manually, or some combination? 
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Summary 
• To improve quality you must first measure it 
• Uniquely placed to collect data on sample and 

request quality 
• Process needs to be robust and consistent 

– Set up codes 
– automate 

• There must be a plan to act on poor data 
• Participation in an EQA scheme allows 

comparability with other labs and will drive down 
errors  
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