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Expectations of EQA Provider has changed

• If not accredited, labs 

should justify  why

Accreditation 

status – 17043

•Variable across Schemes (EQALM 

study  2009) *

•Where EQA used to assess IVDs, 

minimum of 6 distributions p.a. 

(BS EN 14136:2004)

•For core tests - monthly

Clinically relevant

Distribution 

frequency

•Evidence of reproducibility

•Cover clinically appropriate range

• “Blinded” 

•Commutable materials

•Challenging samples

Clinically relevant

material, range 

and number of 

samples

• Based on clinical 

outcomes

• Based on biological 

variation 

Clinically 

relevant 

performance 

criteria

•Clinical Scientist or medically qualified

• Independent Scientific or Medical Advisory 

group.

Scheme designed 

and overseen by 

appropriately 

competent 

professionals

•Mechanism for identification and reporting 

of Persistent Poor performance  issues

Reporting to 

Professional body / 

Regulatory body.

•Training

•Helpline

•Pre analytical

•Post Analytical

Education

•Alerts manufacturers

•Alerts competent authority

•Alerts laboratories

•Alerts professional bodies

Post-marketing 

surveillance

* A Thomas, Accred Qual Assur (2009) 14: 439-444
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Objectives of EQA

Provide a measure of the quality of a test
To supplement internal quality control procedures
Provide a measure of the “state of the art” of a test
To obtain consensus values when true values are 
unknown
To investigate factors in performance (methods, staff etc)
To act as an educational stimulus to improvement in 
performance
To provide a Post market vigilance service
To provide evidence and monitoring of harmonisation
strategies
Provide an assessment of the whole testing process

IFCC 1977
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Expectations of EQA Provider

• Variable across Schemes (EQALM study  2009) *

• Where EQA used to assess IVDs, minimum of 6 

distributions p.a. (BS EN 14136:2004)

• For core tests - monthly

Clinically relevant

Distribution 

frequency

• Assessment of reproducibility

• Assessment of trueness, traceability

• Clinically appropriate range

• Commutable materials

• Challenging samples

Clinically relevant 

target, range, 

material  and 

number of samples

* A Thomas, Accred Qual Assur (2009) 14: 439-444
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Clinically appropriate Target value

Improvements in the assessment of the analytical phase includes 
evaluation of trueness using target vales assigned with high order 
reference methods, utilising performance criteria that are appropriate 
for the clinical utility of the analyte and the use of clinically 
challenging samples.
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Reference Measurement Service - Weqas EQA programmes

Flame Atomic Absorption/ Emission 

Spectrometry

• Sodium,  Potassium, Calcium

• Magnesium, Lithium

IDGC-MS & ID-LC-MS/MS

•17ß-Oestradiol

•Progesterone

•Testosterone

•Cortisol

•Bile Acids

•Creatinine

•Cholesterol

•Glucose

•Urate

•Triglyceride

•HDL *

• HbA1c **
** Provided by IFCC Ref lab, Netherlands

IFCC Enzymes

• AST, ALT, LDH, GGT

* Currently provided by CDC lab  Rotterdam and WEQAS

HPLC
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Clinically Relevant Range and number of samples 

• Sample numbers for each scheme assessed on an individual basis 
Appropriate sample matrices, endogenous, commutable, 
challenging, linear panels to assess method linearity, specificity and 
sensitivity (to assist with ISO15189).

• Covering pathological and analytical ranges. Careful selection of 
endogenous material to ensure range is covered, selected sources of 
patient material 

• Cover critical “diagnostic cut points” e.g. high sensitivity Troponin, 
urine hCG, HbA1c, POCT CRP

• For Qualitative scheme, provide an appropriate number positive and 
negative pools, underpinned with known quantitative 
concentrations.
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Clinically relevant samples
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Expectations of EQA Provider

• Based on clinical 

outcomes

• Based on 

biological variation 

Clinically 

relevant 

performanc

e criteria

• Mechanism for 

identification and 

reporting of 

Persistent Poor 

performance  issues

Reporting to 

Professional 

body / 

Regulatory 

body.

* A Thomas, Accred Qual Assur (2009) 14: 439-444
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Clinically Relevant Performance Specification

Analytical goals based 

on clinical outcomes

• What we need but 

data not readily 

available

Analytical goals based 

on biological variation

• Data available but 

not always achievable

“State of the art” -

Interlaboratory variation

• What we can achieve 

but may not be “fit 

for purpose”

Improvements in 
methods / technology

Data from 
outcome 
studies

Model 1
Model 

2

Model 

3
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Expectations of EQA Provider

• Training

• Helpline

• Pre analytical

• Post Analytical

Education

• Alerts manufacturers

• Alerts competent authority

• Alerts laboratories

• Alerts professional bodies

Post-

marketing 

surveillance

* A Thomas, Accred Qual Assur (2009) 14: 439-444
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Weqas Pre / Post Analytical / Interpretive Programmes

• Serum Indices Programme, report semi-quantitative and qualitative 
results

• Questionnaires sent out as part of Programme repertoire to assess 
current practice and use of National guidelines e.g. pre analytical 
sample handling, Adjusted Calcium equations, Porphyrin Standards

• Interference Studies e.g. HIL samples various programmes, Bilirubin 
effect on Salicylate & Paracetamol

• Post analytical cases provided with Programmes e.g. Porphyrin 
interpretation cases, Macroprolactin samples

• EQA for calculated parameters. 
• Foetal Fibronectin, Pre-eclampsia, D-dimer, – participants can 

report quantitative, qualitative (post-analytical interpretation)  



Sample 2 - Creatinine - Non Icteric Pool

153.9

169.1

184.3

199.5

214.7

C
re

a
ti

n
in

e
 (

u
m

o
l/

L
)

Mean 183.2 185.3 185.7 188.7 179.1 178.2 180.3 189.4 189.3 184.9 185.3 190.9 186.4 189.1 193.0 180.3 177.1 176.2 180.2 182.7 180 185.3 172.3 182.3

+2SD 197.2 198.1 201.5 193.9 197.3 200.2 192.5 202.8 196.3 188.5 188.3 198.9 192.2 194.9 198.8 191.1 184.5 187.4 185.2 188.9 190 192.5 190.9 186.5

-2SD 169.2 172.5 169.9 183.5 160.9 156.2 168.1 176 182.3 181.3 182.3 182.9 180.6 183.3 187.2 169.5 169.7 165 175.2 176.5 170 178.1 153.7 178.1

Method 

JR n=4
C  n=4

Method 

KJ n=53
AD n=3 OL n=10 AU n=10 A n=7 C n=25

Method 

Vit n=4

Method 

VIDMS 

n=9

VI n=8

Method 

Enz 

n=53

AD n=12 M n=7 C n=32
Method 

JI n=120
AD n=18 OL n=5 AU n=7 DX n=26 C n=34 M n=14

DAY 

n=13
A n=3

+2 

WEQAS 

SD

Reference 

Value

-2 

WEQAS 

SD

The reference value (ID-GCMS) was 184.3 µmol/L for sample 2 and 184.4 µmol/L for sample 3

Sample 3 - Creatinine - Icteric Pool

153.9

169.1

184.3

199.5

214.7

C
re

a
ti

n
in

e
 (

u
m

o
l/

L
)

Mean 164.4 167.5 173.1 175.0 178.2 180.8 171.0 168.1 172.6 168.7 169.0 170.3 173.8 170.9 168.6 161.3 180.7 172.8 179.9 153.0 160.7 169.6 128.7 170

+2SD 181 179.7 188.5 179.4 192.6 196.8 175.2 177.9 179.6 174.9 175.4 177.1 180.6 177.5 173.2 198.1 194.3 180 192.5 188 170.9 181.4 142.1 171.6

-2SD 147.8 155.3 157.7 170.6 163.8 164.8 166.8 158.3 165.6 162.5 162.6 163.5 167 164.3 164 124.5 167.1 165.6 167.3 118 150.5 157.8 115.3 168.4

Method 

JR n=4
C  n=4

Method 

KJ n=53
AD n=3 OL n=10 AU n=10 A n=7 C n=25

Method 

Vit n=4

Method 

VIDMS 

n=9

VI n=8

Method 

Enz 

n=53

AD n=12 M n=7 C n=32
Method 

JI n=120
AD n=18 OL n=5 AU n=7 DX n=26 C n=34 M n=14

DAY 

n=13
A n=3

+2 

WEQAS 

SD

Reference 

Value

-2 

WEQAS 

SD

Interference 
Reports – bilirubin 

effect on 
creatinine 
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Specificity and Sensitivity Studies

Percentage of negative results (red), equivocal results 
(green), positive results (purple) and positive plus 
equivocal (light blue) for each pregnancy testing kit / 
device at each conc. 

Assessment of analytical sensitivity of Pregnancy testing 
kits.

 CHOLIC ACID ID-GCMS Target DEOXYCHOLIC ID-GCMS Target 

  103.2 µmol/L 108.8 µmol/L 

Returned results mean SD n % recovery mean SD n % recovery 

overall  101.18 7.54 111 98.06 137.80 15.87 110 126.68 

Enz-Thio-NADH 99.89 6.59 95 96.81 141.27 15.64 94 129.87 

Enz-Formazan 89.5 1.50 5 86.74 137.00 15.00 2 125.94 

Enz-Formazan 
(Sentinel) 

112.41 4.90 15 108.95 119.42 5.08 15 109.78 

POOL ID URSODEOXYCHOLIC Gavimetric 
target 

CHENODEOXYCHOLIC ID-GCMS 
Target 

  100 µmol/L 77.1 µmol/L 

Returned results mean SD n % recovery mean SD n % recovery 

overall  57.81 8.44 107 57.81 56.05 7.30 107 72.66 

Enz-Thio-NADH 56.00 4.44 98 56.00 54.25 4.61 95 70.32 

Enz-Formazan 51.50 0.5 2 51.50 51.00 2.00 2 66.11 

Enz-Formazan 
(Sentinel) 

90.47 3.33 15 90.47 77.05 2.88 12 99.88 

 

Assessment of analytical specificity of total Bile Acid 
methods

Four pools of human serum were prepared, and 
spiked with approximately 100µmol/L of each of the 
major bile acids and target value assigned using an 
ID-GCMS method

The study highlights the importance of using reference
methods to assign target values rather than consensus
mean and presents strong evidence on the variability
in specificities of the methods for the different bile.
acids.
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Weqas Post Analytical / Interpretive Programmes –
Porphyrin Programme
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Educational role (quality improvement)
Pre-analytical effects
Performance of methods – state of the art

accuracy 
precision
limits of detection
linearity

Susceptibility of methods to interference
including other analytes and matrix

Interpretation of results – standard units, global cut off
Undertaking audit of clinical services – identify good practice 
Understanding how to use Quality tools – IQC, EQA, audit
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Method performance – hs TnI
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ISO 15180 tools from EQA 
reports

traceability to higher order method

Linearity assessment
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Troubleshooting Support & post market vigilance

Now part of the EQA providers role 
To provide help with

Participant Performance queries
report interpretation
Provide additional material for problem solving

To alert manufacturers of potential issue
To assist in issue resolution

To alert regulatory authority
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Post Market vigilance – INR thromboplastin

INR results classified into pre and post recalibration.

The pre calibration strips compared well with the results from Distribution 0517 (Median 2.8) 
however much higher results and a wider distribution of results was observed for the post 
calibration strips. Weqas immediately contacted the manufacturer and sent them the data. 

Aug 2018 – Urgent field safety notice issued to inform users that the manufacturer was reverting 
back to previous WHO reference standard.  

participants using strips calibrated to WHO reference 
thromboplastin rTF/09
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Web portals

A wealth of additional information can be provided to participants 
with direct links to the Weqas databases providing useful 
troubleshooting tools.

Can also provide tools for laboratories to achieve ISO 15189 
accreditation
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ISO 15189 clause 5.3.1.4 - Traceability 

• Equipment calibration and metrological traceability
• The laboratory shall have a documented procedure for the calibration of equipment that 

directly or indirectly affects examination results. This procedure includes:
• b) recording the metrological traceability of the calibration standard and the traceable 

calibration of the item of equipment;
• c) verifying the required measurement accuracy and the functioning of the measuring system 

at defined intervals.
• Metrological traceability shall be to a reference material or reference procedure of the higher 

metrological order available.
• NOTE Documentation of calibration traceability to a higher order reference material or 

reference procedure may be provided by an examination system manufacturer. Such 
documentation is acceptable as long as the manufacturer’s examination system and 
calibration procedures are used without modification.

• Where this is not possible or relevant, other means for providing confidence in the results 
shall be applied, including but not limited to the following:

• — use of certified reference materials;……
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SI Unit

Primary reference 
procedure/definitive methodPrimary 

Calibrator Secondary Reference 
Procedure

Secondary 

Calibrator
Manufacturer selected 

Procedure

Manufacturers 
Standing Procedure

Manufacturers 

Working 

Calibrator
End-user’s routine 

procedureRoutine 

sample Result

Material Procedure Responsibility

BIPM, NML, 

ARML

NML, 

ARML

ML

ML

ML, End 

user
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Adapted from ISO 17511
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Traceability – Weqas QC-RM

•Testosterone and Cortisol Tandem MS standards are assayed quality control 
material for verification of "in house" prepared calibrators
•Standards prepared and value assigned using the Weqas Reference 
Measurement Laboratory using traceable material of the highest metrological 
order.
•Assists with ISO 15189:2012 compliance. 
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Traceability From Weqas 
Reports

• Reference measurement values 
shown on report (and reference 
value uncertainty)

• Full traceability chain to SI units 
available.

• Lab results compared directly to 
reference values

• SDI scores, Sigma scores and bias 
plot based on reference values



www.weqas.com 31

Uncertainty 

Laboratory within run 
Imprecision:
Sy.x = 0.06 mmol/L 
CV% = (Sy.x/ x)*100 = 
0.06/7*100 = 0.86% 



www.weqas.com 32

Method Uncertainty From Weqas End of Batch Reports

• Between batch CV% 
provided on End of 
Batch reports (6-12 
month review)

• Pool M891a - CV% of 
reported results: 
4.51%
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Method Linearity from Weqas
Linear series of 8 pools distributed for most routine 

chemistry programmes

Linear series cover wide analytical and pathological 
range

Chemistry QCRM linearity panel available as a range 
of up to 8 samples and are suitable for ISO 15189 
method verification 
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Weqas  Regional EQA Reports
5. EOB Absolute Deviation Report

For the labs in the region, for the 
selected batch, deviation reports give 
mean reported results and look at 
absolute and % deviation from the 
regional mean on a per analyte basis.
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EQA Challenges – the patient test workflow

How do we assess the full patient testing pathway ?
How can we mimic the laboratory and POCT test workflow with 
greater use of automation?
How can we assess the integrity of the data?



Laboratory test workflow

• e-test request by clinician

• Patient demographics/ order/ clinical details sent 
to lab LIMS

• Patient demographic barcode label printed

• Sample taken

• Sample barcoded and transported to laboratory

Pre-analytical

Outside lab

• Sample scanned / matched in 
LIMS

• Sample prepared – robotics 
module

• Intelligent workflow sends to 1 
of n analytical modules

Pre-analytical

Inside lab • Indices check

•Sample Analysed on 1 
of n modules

•Quality control checks

Analytical

•Authorisation / Interpretation

•e-Reporting

Post analytical

• EQA Sample labelled with 
instructions and shipped to 
laboratory

Pre-analytical

Outside lab – EQA 
provider

• EQA Sample information manually 
entered in LIMS

• Bar code generated

• Sample scanned

• Analyser selected

Pre-analytical

Inside lab • Indices check

• Sample Analysed on 
selected or all modules

• Quality Control checks

Analytical

• Results released  (may include Interpretation)

• Results transcribed onto EQA return form 
and/or

• Entered into EQA portal

Post analytical

EQA workflow



POCT test workflow
• Test requested by clinician

• User bar code scanned – details 
checked in POCT middleware

• Patient ID scanned  - details 
checked in POCT middleware

• Sample taken (cap/ven)

Pre-analytical

Outside lab

• Sample Analysed

• Quality control 
checks

Analytical
• Results available immediately

• Auto Validation

• Connectivity to LIMS

• e-Reporting

Post analytical

• EQA Sample labelled (may 
not have unique bar code)

• Sample and instructions 
shipped to laboratory

Pre-analytical

Outside lab – EQA 
provider

EQA details manually entered in POCT 
middleware
EQA barcode generated

EQA Sample and instructions transported 
to POCT site 

Pre-analytical

Inside lab

• User bar code 
scanned

• EQA sample ID 
scanned

Pre-analytical 
Outside lab

• Sample Analysed 

• Quality Control 
checks

Analytical

• Results released  (may 
include Interpretation)

• Results transcribed onto 
EQA return form and/or

• Entered into EQA portal

Post analytical

EQA workflow



NPEx is working with Weqas to 
enable the transfer of EQA 
requests and referrals through 
the solution.
Will accommodate both 
laboratory and POCT workflows.
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Thank you

Any Questions?


