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Let’s start with the conclusion!
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Be proactive, monitor your pre-
analytical processes with QIs

Improve your processes
through comparison

Get in line with the 
international guidelines



Beside all the challenges we are facing, (COVID-19, pressure for 
cost reductions, lack of staff …) the patients’ safety and quality 
of care is our priority

Adapted from 10.1373/jalm.2016.021634 Published December 2016
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More than 35% of medical decisions are based on laboratory testing: As laboratory professionals 
and directors we have the responsibility to guarantee quality results for each and every patients.
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Plebani M. Clin Biochem Rev 2012

“Wrongs” anywhere compromise
test result quality and patients' safety!’’

‘‘Quality in laboratory medicine should be defined as the

guarantee that each and every step in the total testing process

is correctly performed, thus ensuring valuable decision making

and effective patient care.’’

Dr Mario Plebani
Chair of the WG-LEPS, IFCC

What is the definition of quality in laboratory 
medicine
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The total testing process is quite complex
How can we guarantee quality results over time and every time? 

Example of the complexity of the pre-analytical phase for sample management in a laboratory medicine central reception

EQALM 2021 Vincent De Guire October, 2021



When it comes to quality in your laboratory 
and impact on patients: 

A) The analytical phase has the most important impact on quality of results.

B) The robustness of laboratory processes including the pre-analytical phase has the most    
important impact on quality of results.

C) A et B are equally important.

How do you consider the importance of accurate analytics over robustness of your 
preanalytical processes?
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When it comes to quality in your laboratory 
and impact on patients: 

Up to 70% of laboratory errors occur in the pre-analytical phase

Processes Processes

Thanks to Dr M. Plebani

Instruments

Controlling processes involving staff and multiple partners can be way more challenging than 
controlling instruments and the analytical phase
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When it comes to quality in your laboratory 
and impact on patients: 

Could you imagine running your lab without any internal QC?
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We have internal QC for every single test we run in our laboratories
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QIs should be :

• Patient centered to promote total quality and patient safety.
• Cover the total testing process: pre-analytic, analytic and post-analytic: Consistent   

with ISO 15189:2012 requirements.
• Applicability to a wide range of laboratories.
• Scientific robustness with a focus on areas of great importance for quality.
• The definition of evidence-based thresholds for acceptance performance.
• Timeliness and possible use as measure of laboratory improvement.

The WG-LEPS of the IFCC: working towards the 
standardization in the QIs field



When it comes to quality in your laboratory 
and impact on patients: 

Considering that most of laboratory errors are not coming form the analytical phase, 
Are you monitoring your preanalytical phase accordingly?

ISO15189:2012:  “The laboratory shall establish QIs to monitor and evaluate performance throughout 
critical aspect of pre-examination, examination and post-examination processes.”
“The process of examining QIs shall be planned, which includes establishing the objectives, methodology, 
interpretation, limits, action plan and duration of measurement.
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Monitoring our processes with QIs where 
should we start?

Key QIs from the WG-LEPS list were selected for daily follow up of these important changes:
Monitoring of Post-PotTAT and Pre-ExcTim

As laboratory medicine professionals we should do the risk assesment of our processes and prioritize key 
QIs to assure patient safety no matter what is going on in our lab:

February 2021 in HMR: replacement of our chemistry and immunology instruments with lost of the 
automation for almost a year.

Preanalytical processes
In the lab at high risk!!!
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Be proactive! Monitor and act on QIs 
Dashboard monitoring Post-PotTAT and Pre-ExcTim (WG-LEPS) to monitor the replacement of the 
chemistry and immunology instruments and lost of automation

Monitoring Potassium TAT based on priority 
classes of patients (ER, STAT, ICU…) (Post-PotTAT)

Monitoring the number of sample rejection to 
control the lost of automation and impact on 
unspun samples (modified Pre-ExcTim)

Extraction of data weekly for daily and hourly 
monitoring.

Discussion of results with the lab team on each 
Friday and brainstorming on solutions for 
improvement.

Acting on results to improve processes and limit 
impacts on patients
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Be proactive! Monitor and act on QIs 
Dashboard monitoring of Post-PotTAT and Pre-ExcTim (WG-LEPS) to monitor the replacement of the 
chemistry and immunology instruments and lost of automation
Fast identification of a problem in the morning for class 2 samples (care units at shift change)
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Be proactive, monitor and act on QIs:
Develop tools to automate QIs monitoring: if it’s not fast and easy, you won’t do it …

Take the time to develop tools to 
automate data processing and reports

Make sure you are in line with the 
standardization effort

Discuss results with your team and 
involve them in the troubleshooting 
process

Act on result, improve your process and 
follow your improvement
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Be proactive! Monitor and act on QIs 
Dashboard monitoring Post-PotTAT and Pre-ExcTim (WG-LEPS) to monitor the replacement of the 
chemistry and immunology instruments and lost of automation
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How can we know if a 
performance is optimal??? 



When it comes to quality in your laboratory 
and impact on patients: 

Could you imagine running your lab without any EQA?
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We have EQA programs for every single test we run in our laboratories



A new model addressing the needs for standardization to the international guidelines and 
maximizing participation:

Local (HMR), Provincial (SQBC) and National (CSCC)  initiatives part of the standardization model of 
QIs (WG-LEPS of the IFCC)

More than 85 Laboratories participating across Canada, sharing data with the WG-LEPS of the IFCC

The Canadian Program for Quality Indicators Comparison
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The Canadian Program for Quality Indicators Comparison
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EFLM Syllabus Course

The Canadian Program for Quality Indicators Comparison
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EFLM Syllabus Course

The Canadian Program for Quality Indicators Comparison
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Collaborating and sharing data with the WG-LEPS of the IFCC

In collaboration with Drs. Sciacovelli and Plebani



The WG-LEPS of the IFCC: 
working towards the standardization in the QIs field

https://www.ifcc.org/ifcc-education-division/working-groups-special-projects/laboratory-errors-and-patient-safety-wg-leps/quality-indicators-project/

Providing guidance for a set of 53 QIs covering the Total Testing Process.
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Producing Quality Specifications for promoting improvement

How do you know if the performance of your lab processes are acceptable??
(WG-LEPS of the IFCC)

Thanks to Dr Mario Plebani
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Producing Quality Specifications for promoting 
improvement

How do you know if the performance of your lab processes are 
acceptable??

(WG-LEPS of the IFCC)
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A new model addressing the needs for standardization to the international guidelines and 
maximizing participation:

Local (HMR), Provincial (SQBC) and National (CSCC)  initiatives part of the standardization model of 
QIs (WG-LEPS of the IFCC)

More than 85 Laboratories participating across Canada, sharing data with the WG-LEPS of the IFCC

The Canadian Program for Quality Indicators Comparison
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Pre-analytical nonconformities management: toward a provincial 
standardization based on the work of the WG-LEPS (IFCC)

Data accessibility is one of the biggest challenge in QIs monitoring. This is particularly true for 
Pre-analytical non-conformities.

•90%: yes
•10%: no

Misidentification errors
73%: yes
27%: no

Incorrect sample type:
67%: yes
33%: no

Incorrect fill volume
60%: yes
40%: no

Transportation or storage problems
60%: yes
40%: no

Test Transcription errors
47%: yes
53%: no

Unintelligible requests
40%: yes
60%: no

Survey to our participants:   Based on the information you have in your LIS (or other) would you be able to 
provide the rate of the following pre-analytical NC?

The Committee on Quality Improvement of the SQBC could work on a proposal for a provincial standardization of NC 
classes and report. Would it be of interest? 

•90%: yes
•10%: no

EQALM 2021 Vincent De Guire October, 2021



Pre-analytical nonconformities management: toward a provincial 
standardization based on the work of the WG-LEPS (IFCC)

We produced a list of standardized non-conformities classes based on the list of pre-analytical 
QIs of the WG-LEPS (IFCC)
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Pre-analytical nonconformities management: toward a provincial 
standardization based on the work of the WG-LEPS (IFCC)

This list will be integrated in the new provincial LIS: All laboratories across Quebec province (Canada) will use 
this classification and have access to these pre-analytical QIs.

We produced a list of standardized non-conformities classes based on the list of pre-analytical 
QIs of the WG-LEPS (IFCC)
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Pre-analytical nonconformities management: 
toward a provincial standardization based on the work of the 

WG-LEPS (IFCC) and in line with the WG-PRE (EFLM) guidelines

Next step: 
Promoting the guidelines of the WG-PRE of the EFLM for the ISO15189:2012 Pre-analytical requirements.

Thanks to Dr Ana-Maria Simundic
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Canadian Society of Clinical Chemists initiative: 
Standardization of QIs in POCT

EFLM Syllabus Course

Why: CSCC members identified a need for the standardization of QIs in the POCT field.

How: Joint Task Force between the CSCC Working Groups on POCT and Quality Improvement
through QIs. (Co-Chaired by Dr Julie Shaw and Dr Vincent De Guire) WG of 25 clinical chemists
working in different provinces across Canada.

Strategy: 
• Mapping processes of glucose meter measurement.
• Risk assessement.
• QIs scoring and selection.
• Field validation of QIs by WG members
• implementation across Canada for comparison between hospitals.
• Establishing Quality Specifications based on the WG-LEPS.
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Canadian Society of Clinical Chemists initiative: 
Standardization of QIs in POCT

EFLM Syllabus Course

Step 1:  mapping steps of the process of glucose meter measurement 
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Canadian Society of Clinical Chemists initiative: 
Standardization of QIs in POCT

EFLM Syllabus Course

Step 2: Assessing risk related to every step of the process taking into account: 
Probability of occurrence, consequence on patients and capacity for detection

Methodology based and adapted from Janssens (2014) Annals of Clinical Biochemistry 51 (6):  695-704
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Canadian Society of Clinical Chemists initiative: 
Standardization of QIs in POCT

EFLM Syllabus Course

Step 3: Ranking and prioritizing QIs of interest for comparison between laboratories

Methodology based and adapted from Janssens (2014) Annals of Clinical Biochemistry 51 (6):  695-704
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Let’s finish with the conclusion!
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Be proactive, monitor your pre-
analytical processes with QIs

Improve your processes
through comparison

Get in line with the 
international guidelines
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Pre-analytical nonconformities management and QIs: 
Promoting the international guidelines in our laboratories, 
but also in the industry

Implementing the WG-LEPS QIs in the non-conformities management module of our sample traceability
solution: As laboratory professional we should promote standardization with guidelines as much as possible
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Pre-analytical nonconformities management and QIs: 
Promoting the international guidelines in our laboratories, 
but also in the industry
Non-conformities classes related to sample transportation are standardized with the WG-LEPS QIs. 
All users will be able to have automated reports and compare performance with Quality Specifications. 
Laboratories will be able to submit data more easily to the QI comparison program. 
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EFLM Syllabus Course

The Canadian Program for Quality Indicators Comparison

A new model addressing the needs for standardization to the international guidelines and maximizing participation:

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement (based on the WG-LEPS).
5. Promoting standardization in the QIs field, sharing data with the WG-LEPS program.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

Vincent De Guire August, 2021



1. Maximizing adhesion to our program: 
addressing users needs, involving people

Survey on pre-analytical non-conformities (NC) 
(first survey: 2017)

Which pre-analytical NC should we implement first in our QIs program?
•55%: misidentification errors
•35%: Hemolysis rate
•10%: Incorrect sample type
•0%:   Test transcription errors
•0%:   Incorrect fill volume
•0%:   Samples clotted

The Committee on Quality Improvement of the SQBC could work on a proposal for a 
provincial standardization of NC classes and report. 
Would it be of interest? 

•90%: yes
•10%: no
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Based on the information you have in your LIS (or other) would you be able to provide 
the rate of the following pre-analytical NC?

1. Maximizing adhesion to our program: addressing users needs, 
involving people

Misidentification errors
73%: yes
27%: no

Incorrect sample type:
67%: yes
33%: no

Incorrect fill volume
60%: yes
40%: no

Transportation or storage problems
60%: yes
40%: no

Test Transcription errors
47%: yes
53%: no

Unintelligible requests
40%: yes
60%: no

Data accessibility is one of the biggest challenge in QIs monitoring. Priorizing QIs that are relevant for our 
patients but not too challenging to extract in most LIS should be a priority to maximize participants enrollment.
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EFLM Syllabus Course

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement (based on the WG-LEPS).
5. Promoting standardization in the QIs field, sharing data with the WG-LEPS program.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

The Canadian Program for Quality Indicators Comparison
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2. Quality of data is a priority.

EFLM Syllabus Course

Working Group: Clinical Biochemists working in different laboratories across 
the province on different analytical platform, with different laboratory size, 
different LIS…

New indicators are selected based on participant’s needs (surveys) and 
validated by the working group before implementation:

• Plus values of QIs.
• Capacity to access information easily (LIS).
• Identification of factors leading to erroneous values
• Compatibility with the IFCC program
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• Submission of data through our web-based platform: Documentation available for dates  
of events, guidelines for QIs…

• Analysis of submitted data by the Quality Control Office of the SQBC to identify outliers. 
Contact laboratories for validation when needed.

• Production of personalized report showing trends and comparison with other  
laboratories.

• Data are shared with the WG-LEPS of the IFCC providing an international comparison to  
our users.

EFLM Syllabus Course

2. Quality of data is a priority.

Vincent De Guire August, 2021



Development of a web-based platform for management of 
participants, submission of data and automated production of 
personalised and interactive reports

EFLM Syllabus Course

Using tiki wiki and open and free web
source solution
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Users can visualize personalized reports showing their trends
and comparing their performance with other laboratories 

Report of the analytical TAT of troponin measurement for patients in the ER at the 90th percentile 
for a specific user. Values of any box plot can be visualized pointing the mouse on the graph
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Reports are dynamic and can be personalized by users based on needs
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All data related to QIs are accessible for flexible and customized reports
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EFLM Syllabus Course

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement (based on the WG-LEPS).
5. Promoting standardization in the QIs field, sharing data with the WG-LEPS program.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

The Canadian Program for Quality Indicators Comparison
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3. Addressing the differences between laboratories 
for accurate comparison.

What Is the best description for troponin measurement in your 
laboratory?

1. Registered in ED and measured on a stand alone instrument using HS troponin
2. Registered in the lab and measured on a stand alone instrument using HS troponin
3. Registered in ED and measured on a POCT
4. Registered in ED and measured on an automated track using HS troponin
5. other
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3. Addressing the differences between laboratories for accurate 
comparison: the analytical profile

EFLM Syllabus Course

In the same line of EQA programs, participants need to provide information related to the QI in evaluation

Vincent De Guire August, 2021



3. Addressing the differences between laboratories for accurate 
comparison: the analytical profile

Comparison of performance based on the analytical profile:
Automation vs stand alone vs POCT 

EFLM Syllabus Course

In the same line of EQA programs, participants need to provide information related to the QI in evaluation
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EFLM Syllabus Course

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement (based on the WG-LEPS).
5. Promoting standardization in the QIs field, sharing data with the WG-LEPS program.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

The Canadian Program for Quality Indicators Comparison
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4. Producing Canadian Quality Specifications for promoting improvement

How do you know if the performance of your lab processes are acceptable??
(Based on the WG-LEPS)

Troponin measurement for the ER should be less than 60 minutes, but:

A) From blood sampling?

B) From reception in the lab?
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4. Producing Canadian Quality Specifications for promoting improvement

How do you know if the performance of your lab processes are acceptable??
(Based on the WG-LEPS)

Thanks to Drs Alan Wu and Peter Kavsak

EFLM Syllabus Course Vincent De Guire August, 2021



4. Producing Canadian Quality Specifications for promoting improvement

How do you know if the performance of your lab processes are acceptable??
(Based on the WG-LEPS)

Quality Indicator Type of TAT Type of patients Year
High performance
(< 25th percentile)
(*>75th percentile)

Acceptable 
Performance
(25th-75th 
percentile)

Low Performance
(>75th percentile)

(*<25th percentile)

% of lab with 90e 
percentile < 60 

minutes

Number of 
participants

Troponin : Rate of TAT ≤ 60 min Analytical ER 2017 *> 87% 87-96% *< 96% N/A 56
Troponin : Rate of TAT ≤ 60 min Analytical ER 2018 *> 89% 89-96% *< 96% N/A 70
Troponin : Rate of TAT ≤ 60 min Analytical ER 2019 *> 88% 88-96% *< 96% 0% 66
Troponin : Rate of TAT ≤ 60 min Analytical ER 2020 *> 88% 88-97% *< 97% 0% 73
Troponin : Rate of TAT ≤ 60 min Clinical ER 2017 N/A N/A N/A N/A 0
Troponin : Rate of TAT ≤ 60 min Clinical ER 2018 *> 57% 57-81% *< 81% N/A 61
Troponin : Rate of TAT ≤ 60 min Clinical ER 2019 *> 52% 52-81% *< 81% 37% 60
Troponin : Rate of TAT ≤ 60 min Clinical ER 2020 *> 52% 52-79% *< 79% 34% 64
Troponin : TAT 90th percentile Analytical ER 2017 < 49 min 49-64 min > 64 min 68% 56
Troponin : TAT 90th percentile Analytical ER 2018 < 47 min 47-61 min > 61 min 74% 70
Troponin : TAT 90th percentile Analytical ER 2019 < 48 min 48-63 min > 63 min 73% 66
Troponin : TAT 90th percentile Analytical ER 2020 < 48 min 48-64 min > 64 min 64% 85
Troponin : TAT 90th percentile Clinical ER 2017 N/A N/A N/A N/A 0
Troponin : TAT 90th percentile Clinical ER 2018 < 70 min 70-90 min > 90 min 11% 61
Troponin : TAT 90th percentile Clinical ER 2019 < 71 min 71-97 min > 97 min 15% 60
Troponin : TAT 90th percentile Clinical ER 2020 < 72 min 72-100 min > 100 min 5% 76
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4. Producing Canadian Quality Specifications for promoting improvement

Follow up of improvement through years for Canadian laboratories
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ANALYTICAL: Turnaround Time (TAT) of potassium measurement for patients in the 
Emergency Room (ER) or outpatients
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EFLM Syllabus Course Vincent De Guire August, 2021



EFLM Syllabus Course

Be proactive! Monitor and act on QIs 
Dashboard monitoring Post-PotTAT and Pre-ExcTim (WG-LEPS) to monitor the replacement of the 
chemistry and immunology instruments and lost of automation

Monitoring Potassium TAT based on priority 
classes of patients (ER, STAT, ICU…) (Post-PotTAT)

Benchamarking against Quality Specifications for 
Post-PotTAT

Our performance is optimal even with the 
construction and lost of automation!

Vincent De Guire August, 2021



EFLM Syllabus Course

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement (based on the WG-LEPS).
5. Promoting standardization in the QIs field, sharing data with the WG-LEPS program.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

The Canadian Program for Quality Indicators Comparison
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In collaboration with Drs. Plebani and Sciacovelli (WG-LEPS)

5. Promoting standardization in the QIs field.
Sharing data with the MQI program of the WG-LEPS (IFCC)
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In collaboration with Drs. Plebani and Sciacovelli (WG-LEPS)

5. Promoting standardization in the QIs field.
Sharing data with the MQI program of the WG-LEPS (IFCC):

We can share data on specific QIs of interest
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In collaboration with Drs. Plebani and Sciacovelli (WG-LEPS)

5. Promoting standardization in the QIs field.
Sharing data with the MQI program of the WG-LEPS (IFCC):

Transfer of data is automated, flexible and in batch
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In collaboration with Drs. Plebani and Sciacovelli (WG-LEPS)

5. Promoting standardization in the QIs field.
Sharing data with the MQI program of the WG-LEPS (IFCC)

EFLM Syllabus Course Vincent De Guire August, 2021



In collaboration with Drs. Plebani and Sciacovelli (WG-LEPS)

5. Promoting standardization in the QIs field.
Sharing data with the MQI program of the WG-LEPS (IFCC):

Providing IFCC reports to our users to increase the number of participants for specific QIs.

EFLM Syllabus Course Vincent De Guire August, 2021



EFLM Syllabus Course

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement.
5. Promoting standardization in the QIs field.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

The Canadian Program for Quality Indicators Comparison

Vincent De Guire August, 2021



6. Promoting the expertise of laboratory professional in the QI field.

•The credibility of our program (high number of participants and collaboration with 
WG-LEPS and CSCC) gives the opportunity to Clinical Biochemists to be involved in QIs 
initiative (laboratory network leaders).

•Clinical Biochemists are highly considered in quality improvement committee within 
their organization (there is a lot of competition!)

•Laboratory professionals are recruited in key provincial committee for QIs evaluation 
and quality improvement initiatives.

• Consideration of our standardization initiatives by the provincial government to be 
implemented all across the laboratories.  
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EFLM Syllabus Course

The Canadian Program for Quality Indicators Comparison

1. Maximizing adhesion to our program: addressing users needs, involving people
2. Quality of data is a priority.
3. Addressing the differences between laboratories for accurate comparison.
4. Producing Canadian quality specifications to promote improvement.
5. Promoting standardization in the QIs field.
6. Promoting the expertise of Clinical Biochemists in the QIs field.
7. Initiating standardization initiatives using QIs.

Vincent De Guire August, 2021



Canadian Society of Clinical Chemists initiative: 
Standardization of QIs in POCT

EFLM Syllabus Course

Step 4: Implementing these QIs in the Quality Indicators Comparison Program

Vincent De Guire August, 2021
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Test your knowledge

• Is there any international guidelines for Quality Indicators monitoring? Which one?
• What is the value of comparing quality indicators performance between 

laboratories?
• What is Quality Specifications and how can it help you in your quality improvement 

initiatives?
• Name different standardization initiatives that can make the difference for our 

patients.
• What would be the best strategy if you need to implement quality improvement 

initiatives in your hospital to maximize adhesion?

EFLM Syllabus Course

If you have carefully followed this lecture, you will know the answers to these 
questions:
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Learning outcomes

If you attend this lecture, at the end you will know/understand/learn:
1. Understand the value of monitoring our laboratory processes to improve the safety of

our patients.
2. Be aware of the international guidelines on Quality Indicators monitoring and quality 

improvement.
3. Understand how local, provincial and national initiatives in line with the international

guidelines can enroll laboratory medicine professionals in quality improvement
initiatives.

4. Understand the value of Quality Indicators comparison between laboratories and Quality 
Specifications for benchmarking.

5. Understand how standardization initiatives can improve quality in our laboratories.
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Are we all measuring the same thing in regards 
of process monitoring?

Ann Clin Biochem 2011;48:479

Thanks to Dr Mario Plebani

What Is the best description of your potassium 
TAT in your laboratory?

• From blood sampling or from reception in the lab? 
• Calculating the average of TAT or the 90th percentile?
• For the ER only or all your patients?
• Are you using POCT, stand alone instruments or 

automation?
• …
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The WG-LEPS of the IFCC: working towards the 
standardization of the QIs field

Thanks to Dr Mario Plebani

Before 2013 there was no consensus on joint recommendations for universal QIs. In other words, it was almost 
impossible to compare the robustness of our process at the international level.

Don't forget! Comparison of our processes means improvement!
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