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I will present:

• Very brief overview of what we do badly

• Overview of what we should be doing 

• Discuss some supplementary areas

OVERVIEW







• 1.  IQC policies should cover 24/7 working

• 2.  IQC targets should be assigned locally

• 3.  Use 3rd party IQC

• 4.  Use EP5A2 or equivalent to establish ranges

• 5.  Use method specific rules

• 6.  Do not use inappropriate single rules

• 7.  Review grades of staff accepting and rejecting 
IQC

• 8.  Failed IQC should not be accepted

• 9.  Assess each module of an analyser separately



CLINICAL IMPACT:



HbA1c LESSONS LEARNED – CATEGORIES:

• Incident management

• Oversight of quality

• Post-market surveillance / reporting

• What are clinically significant events

• IQC

• EQA

• Statistics and data interpretation

• Access to data

• Output based quality metrics

• What does a good investigation look like



LESSONS LEARNED - IQC:

• IQC STRATEGY:

• IQC ranged from twice per day (800 – 900 samples) to every 30 samples – no evidence of risk 

based or if it was serving a useful purpose.

• MORE QC IS NOT BETTER QC – LABS WITH GREATEST QC FREQUENCY OFTEN 

WORST AFFECTED

• Supplier in responses suggested IQC ranges –

 equivalent to 4SD

• Several labs not using third party QC – IQC 

not all behaving the same

• Trouble-shooting – rerun and recal

• Patient based IQC – high variability in interpretation

• Using subjective assessments of clinical significance to accept failed 

IQC



IQC - CLINICALLY SIGNIFICANT CHANGES:

• Clinical requirement was considered post-analytically 

after the IQC had failed – as a form of acceptance

• Highly variable approach to defining clinically 

significant change in results – what data / what 

statistics / what thresholds.  Significant amount of 

subjective decision making.

CLINICAL REQUIREMENT OF THE TEST NEEDS TO BE 

BUILT INTO IQC DESIGN NOT SUBJECTIVELY 

CONSIDERED AFTERWARDS



BUILDING THE CLINICAL REQUIREMENT INTO 
IQC

PLAN

DOCHECK

ACT
Define clinical 

requirement / use

Select equipment / 

assay

Validate / verify / 

implement

IQC strategy

IQC plan

Monitor ongoing 

performance – EQA, 

patient means etc / QI’s

FOUR STEPS:

(P) – Define clinical 

requirement

(D) – Assess performance of 

device / test in relation to 

clinical requirement

(C) – Define your IQC 

strategy

(A) – Implement into use

Based on:  Quality control review:  implementing a scientifically

 based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50



DEFINE THE CLINICAL REQUIREMENT
(PLAN)



DEFINING CLINICAL REQUIREMENT / 
INTENDED USE:

• ANALYTICAL PERFORMANCE SPECIFICATIONS:

• MILAN CRITERIA:

• Clinical outcomes (direct or indirect)

• Biological variation

• State of the art

• Maintenance to avoid deterioration

• Tail end improvement – levelling up

• Aspirational – Analytical performance goal rather than requirement

Ceriotti F, Fernandez-Calle P, Klee GG, et al. Criteria for assigning laboratory 
measurands to models for analytical performance specifications defined in the
 1st EFLM strategic conference
. Clin Chem Lab Med 2017; 55:189–94



Taken from EFLM Biological variation database



ASSESS YOUR DEVICE AGAINST THE CLINICAL REQUIREMENT
(DO)



LOCAL VERIFICATION – 
APPLYING IT TO YOUR IQC PRACTICE

• SIGMA METRIC:

• Sigma metric = (TEa – Bias) / SD

• Number between 1 – 6.

/ >5.5

/

3.6 - 5.4

/ < 3.5

Quality control review:  implementing a scientifically based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50



WHAT DOES IT REVEAL ?

Gives real world assessment of the device:

HbA1c with TEa of 6%:

DEVICE 1:

Bias 1% and CV 1% = sigma metric 5

DEVICE 2:

Bias 0% and CV 1.5% = sigma metric 4

DEVICE 3:

Bias 1.5% and CV 1.5% = sigma metric 3

Quality control review:  implementing a scientifically based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50



DEFINE YOUR IQC STRATEGY                  
(CHECK)



WHAT DO I DO WITH MY SIGMA SCORE ?

ALLOWS YOU DEFINE:

1. Overall quality (QMS) approach

 to the device / test

2. Statistical QC plan 

Quality control review:  implementing a scientifically based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50



BEFORE THE STATISTICS:

• Select your IQC material

• Commutability

• Supplier versus third party

• Assayed versus unassayed

• Target concentrations

• Stability and lot to lot variation

• Does the IQC testing process cover everything in the patient 
testing process ?

• What is your risk appetite – eg number of samples between 
assessments

CONSIDER combining with Sigma metric to 

make risk assessment



STATISTICAL IQC:

How many levels

What statistical rules

How frequently

DEVICE 1:

Bias 1% and CV 1% = sigma metric 5

DEVICE 2:

Bias 0% and CV 1.5% = sigma metric 4

DEVICE 3:

Bias 1.5% and CV 1.5% = sigma metric 3

APPROACH:

2 levels with 13s, 

22s, R4s

4 x 1 or 2 x 2 

levels with 13s, 

22s, R4s, 41s

4 x 2 with 13s, 22s, 

R4s, 41s, 8x

Quality control review:  implementing a scientifically based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50



HOW FREQUENTLY:

RISK ASSESSMENT:

Clinical consequence

Number of samples per day

Cost complexity of failure

Start up and Monitoring rules

Extra IQC with extra rules does not suddenly change the 

method performance.  A poorly performing assay is still a 

poorly performing assay.
Kinns H, Pitkin S, Housley D, Freedman DB (2013).  Internal Quality Control:  Best Practice.

J Clin Path 66(12) 1027 – 32.



CONSIDER WHAT ELSE MAY BE USEFUL

• What if:

• Your assay is <3.5 σ ?

• IQC material is not commutable / does not cover all steps ?

• How do I monitor all my assays ? 

• Output based metrics

• Patient means

• Number of results outside RR / thresholds etc

• QC FEWL



BE OBJECTIVE IN ALL AREAS OF IQC 
PRACTICE



WHEN IQC FAILS

If you have established your IQC approach correctly:

Probability of detecting an error is >90%

Likelihood of false rejection < 1%

  IT IS A TRUE FAILURE



WHAT DO I RETEST ?
• In theory everything going back to the last good IQC assessment.  

• BEDFORDHIRE EXAMPLE:

• IQC for Na grossly out.  Approx 700 samples since last IQC.

• Run 10 samples at multiple time points – narrow window.  Be objective, use MU to define poor 
repeats.  Repeat all – n = 95.

• BMS issue amended report on anything > MU

• Escalation for clinical review / action if:

• Result changed from critical to non-critical

• Changed from below LLN to normal

• Changed by more than 3 mmol/L

N = 17

MU = 2 mmol/L

APS = 3 mmol/L

RCV = 4 mmol/L



REALITY OF IQC TROUBLE-SHOOTING:

• Assumption of false signal:

• Repeat IQC ± new bottle

• Blindly recalibrate

• Load fresh reagent

• No robust linking of corrective actions to an established root cause

P:\Guidelines\IQC Flowchart V2.pptx

In the UK IQC audit:

Only 10% consistently 

rejected

25% subjective if clinically 

significant

file://mail/users/DHousley/Guidelines/IQC Flowchart V2.pptx
file://mail/users/DHousley/Guidelines/IQC Flowchart V2.pptx
file://mail/users/DHousley/Guidelines/IQC Flowchart V2.pptx
file://mail/users/DHousley/Guidelines/IQC Flowchart V2.pptx
file://mail/users/DHousley/Guidelines/IQC Flowchart V2.pptx


Right Procurement and 

contract monitoring

Right acceptance, 

implementation and monitoring

Identify significant deviations of 

performance

Analyse and assess correctly

Manage incidents correctly

Post-market surveillance and 

quality oversight

Statistics / data

What is clinically significant 

(APS)

IQC / EQA

Output dataP
M

S



CONCLUSION:

There is significant literature /  evidence to describe how to do IQC in a way that:

 Is clinically effective

 Cost effective

We are applying clinical assessments during the wrong part of the process

We can eliminate subjective assessments



REFERENCES:

An Overview of allowable total error in the clinical laboratory

March 2026 | 11:02 | 357–367 | JALM

Ceriotti F, Fernandez-Calle P, Klee GG, Nordin G, Sandberg S, Streichert T, et al. 

Criteria for assigning laboratory measurands to models for analytical performance 

specifications defined in the 1st EFLM strategic conference. Clin Chem Lab Med 

2017;55:189–94.

Quality control review:  implementing a scientifically based quality control system.

Westgard JO and Westgard SA (2016).

Ann Clin Biochem 53(1); 32 - 50

Kinns H, Pitkin S, Housley D, Freedman DB (2013).  Internal Quality Control:  Best Practice.

J Clin Path 66(12) 1027 – 32.


	Slide 1: IQC
	Slide 2: OVERVIEW
	Slide 3
	Slide 4
	Slide 5
	Slide 6: CLINICAL IMPACT:
	Slide 7: HbA1c LESSONS LEARNED – CATEGORIES:
	Slide 8: LESSONS LEARNED - IQC:
	Slide 9: IQC - CLINICALLY SIGNIFICANT CHANGES:
	Slide 10: BUILDING THE CLINICAL REQUIREMENT INTO IQC
	Slide 11: DEFINE THE CLINICAL REQUIREMENT (PLAN)
	Slide 12: DEFINING CLINICAL REQUIREMENT / INTENDED USE:
	Slide 13
	Slide 14: ASSESS YOUR DEVICE AGAINST THE CLINICAL REQUIREMENT (DO)
	Slide 15: LOCAL VERIFICATION –  APPLYING IT TO YOUR IQC PRACTICE
	Slide 16: WHAT DOES IT REVEAL ?
	Slide 17: DEFINE YOUR IQC STRATEGY                  (CHECK)
	Slide 18: WHAT DO I DO WITH MY SIGMA SCORE ?
	Slide 19: BEFORE THE STATISTICS:
	Slide 20: STATISTICAL IQC:
	Slide 21: HOW FREQUENTLY:
	Slide 22: CONSIDER WHAT ELSE MAY BE USEFUL
	Slide 23: BE OBJECTIVE IN ALL AREAS OF IQC PRACTICE
	Slide 24: WHEN IQC FAILS
	Slide 25: WHAT DO I RETEST ?
	Slide 26
	Slide 27
	Slide 28
	Slide 29: REFERENCES:

