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This Workshop

• Light introduction to traceability
• Questions session impeded in
• Challenges  and possible solution
• Examples
• What laboratory specialists need to do



The winner of 2017–18 Persian Gulf Pro League

• Esteghlal 
• Persepolis
• Gostaresh 



In your view, how useful metrological 
traceability for laboratory medicine?

• Useful to achieve comparable results
• I trust manufacturers calibration
• Not sure
• Another views
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Why traceability in laboratory medicine 
is important for patients and the public



Public demands burger traceability 

Traceability 

Standardisation



‘Getting the right answer’

Measurement traceability helps to make results the same: 
anywhere, any time

G. Beastall, UK  2017



Traceability history: ancient Greece

Official weights inscribed with 
name and symbol. Also inscribed
‘demosion Athenaion’ (public
Property of Athenians)

Clay public measure with validating stamp. Also inscribed ‘demosion’

By about 500 BC, Athens had a central depository 
of official weights and measures, the Tholos, 
where merchants were required to test their 
measuring devices against official standards.

G. Beastall‐UK



Global harmonization took a long time!

By ~1875 AD, The modern world created 
a central depository of official weights and 
measures, the BIPM, where measurement 
services were required to test their 
measuring devices against official 
standards

Sèvres, Paris
www.bipm.org



“The Kilogram”
BIPM, Paris

Traceable
results are 
comparable

G Jones , Athens 2017

Increase UM

Small UM



Everyday examples of traceable 
measurements

Weight (mass)

Length

Time

Temperature

Dr Graham Beastall, UK



ISO

The intent of ISO is to make measurements 
transferable, Or comparable, on a global basis. 
This requires eliminating  or correcting  biases
Or Systematic errors between measurement 
systems and then reporting results



Laboratory medicine: what do you want?

an accurate lab!
(producing a traceable result)

• Financial effects
• Public expectations



Financial effects

If results are not comparable patients need to be 
tested again when:
• Admitted to hospital
• Visiting specialist
• Changing location or laboratory

Traceable results avoid waste



If the laboratories are different

Results not comparable with other labs (biased) can 
lead to:
• Wrong diagnosis
• Wrong management
• Incorrect monitoring

Traceable results contribute to patient safety

Diagnosis Treatment Follow-up

PSA example



If results are not comparable patients need to be tested again 
when:
Admitted to hospital
Visiting specialist
Changing location or laboratory
Traceable results avoid waste

“You are scientists aren’t you?”
“Why are the results different in different labs?”

“Because historical, new method, commutability blah, blah 
blah….”

Traceable results are what the public expects



Does it matter if results are different?

• Labs around the world must be traceable 
to allow “evidence based medicine

• e-Health
• When patient travels
• Data-mining: Involves combining data from 

many sources



Without comparable results

Laboratory medicine is: 
• Not evidence-based
• Not IT Ready
• Not safe
• Wasteful
• Doesn’t serve patients needs

You need traceable results!



Questions time 

Is your lab?
• Public hospital
• Private hospital/lab
• Research centre 
• University Lab



Is your lab Accredited to ISO 15189 
• Yes
• No
• In process



In your view, how useful metrological 
traceability for laboratory medicine?

• Useful to achieve comparable results
• I trust manufacturers calibration
• Not sure
• Another views



Do your lab document 
traceability ?

• Yes
• No
• Accept manufacturer traceability data



Traceability Requirements

Reference method 
Reference material 
Reference lab

Commutable RM
Commutable Secondary calibrator
Commutable EQA system  

Reference 
system

HCG example



• Example of traceability transfer for cortisol



Achieving traceability 

By Laboratories 
BY manufacturers 
Lab responsibility to ensure traceability
EQA schemes assess trueness 
verifications



Case 1
• 75 year old, Male
• Well,  an outpatient and ambulant
• Hyponatraemic, hypokalaemic
• Euvolaemic , no urine output data
• No BP but not on antihypertensives
• Very tired. I think this has been going on for a year at least. 
• The abd. chest and pituitary CT scan showed no evidence of a 

tumour. 
• No new meds‐ only on Tamsulosin, cholecalciferol, folic acid. 

codydramol



Lost in interpretation 

• Patient was seen and tested in Leeds 
• This is university teaching hospital
• Then in my Lab, Harrogate hospital
Cortisol 
• Siemens Centaur XP  =750 nmol/L
• Roche Cobas = 560 nmol/L
• Siemens is not standardised assay
• Roche Cobas= standardised
• Hence lower by 25 %  



• The biochemical picture with euvolaemia 
is strongly suggestive of SIADH with 
contribution from poor diet.

• This cortisol level suggestive of a loss of 
diurnal rhythm and suggestive of an 
underlying cancer pathology.

• Referred to Endocrinology for further 
investigations

• Further PET scan



Case 1: 

Creatinine standardisation



Standardisation of Creatinine methods

The date that  was estimated to achieve 
creatinine methods standardisation
• 1999
• 2006
• 2010



• JCTLM defined a reference system 
(IDMS)

• Primary slandered RM  
• NIST: SRM 967
• Industry should make their system 

traceable to Reference method and 
material 



Case 1:The reference measurement system for creatinine.

Reference procedure
GC‐IDMS or LC‐IDMS 

Routine methods Measurement of clinical 
samples by commercial 

assays

Secondary RM 
( creatinine in humans 

serum) 
NIST SRM 967

Patient 
sample 

correlation

Primary RM ( pure substance 
NIST SRM 914



Jansen R. Clin Chem Acta 2014

Jansen et al CCLM 2013



Clinical Network – 10 Laboratories from 
Yorkshire

Creatinine Measurement 

Managed Network

? Operator Dependent Performance
Standardised SOP
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Creatinine (µmol/L) in Sample B (high glucose)

Jaffe Methods 

Cas Weykamp et al, Clin Chem Lab Med 2015; 53(12): e347–e349

Change in creatinine of 20 µmol/L



Case 2

• 70 year old Female diabetics
• IDMS creatinine measurement of 76 

µmol/L
• Abbott measurement is 96 µmol/L
• eGFR 1: 70
• eGFR 2:  52
• Clinical implications 



Standardization does not correct for 
analytical non‐specificity problems

Creatinine‐ Jaffe, poor specificity 

HOME‐TAKE MESSAGE 



Source of variability in lab medicine 

Operation differences 
Lot to lot variation
Hardware variation 
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Within a single clinical network

No Within‐instrument Standardisation 

Jansen R et al. Clin Chem Acta. 2013



• Lactate                Pyruvate   ( IFCC method) or

• Pyruvate              Lactate 

LDH



Label this statement as true or false
Standardisation is the ultimate goal to achieve 
result comparability 
• True
• False 

Harmonisation is required even with standardised 
tests



Albumin Standardisation 

Albumin BCG
Albumin BCP
Reference method: Nephlometric method
Ref material: Traceable to ERM‐BCR470IFCC



• If you have a standardised method, do you 
standardise reference interval for this 
method

• Yes
• No 



• The year that famous Iranian singer 
Googoosh was born.

• 1970
• 1950
• 1980 



Albumin secondary Reference material 
ERM-DA470k/IFCC became available on: 

• 1978
• 2008
• 2018



Performance of BCP vs BCG

BCG methods 

BCP methods 

? 
Standardisation 

? 
Standardisation 



Standardisation of Reference 
Interval 

• Standardised methods are subject to RI 
standardisation.

• The Pathology Harmony – UK
• Albumin RI 35 - 50 g/L 
Irrespective of a method or analytical 
platform



Albumin RI

• 300 healthy subjects
• 4 analytical platforms
• Ave age 41.3 years 



Albumin Reference Intervals

32 ‐52 g/L

RI from 300 healthy subjects



BCG method 
Traceable to 
BCR470/CRM470

BCP method
Traceable to ERM‐
BCR470IFCC



Factors contributing to Alb RI variation

 Method difference only
 Inappropriate standardisation 
 Age, gender and method 
difference
 All above 



Calcium

• Reference method ICPS 
• RM: Simple physio-chemical element
• Methods: 
• Colorimetric- CPC,  Arzenaso III , NM-

BAPTA (Roche) 
• ISE
• Long time since standardisation



Standardisation of total calcium methods 



Corrected Calcium
another story t be told….. 



Long term stability of laboratory performance 

Ca Phos.

FT4 TSH

Houcke S. Clin Chem Lab Med 2013

Non‐commutability  of the 
reference material used to 
assign values to the routine 

calibrator
Lot to lot variation  



Who is responsible for the assessment of 
standardisation of test methods?

• The manufacturer 
• Lab medicine professionals
• Lab Medicine professional organisation
• External quality assurance schemes organisers 
(EQA)

• All above 



What is traceability? : Summary

What is traceability?
• Traceability is how we get the right answer

What is the right answer?
• An accurate answer
• The answer we would get with the best method
How do I know if the result is traceable?
• The method has been compared with a better method 

(and adjusted to give the same result)



•Question time 

Share your 
thoughts  please 



In your view, how useful metrological 
traceability for laboratory medicine?

• Useful to achieve comparable results
• I trust manufacturers calibration
• Not sure
• Another views


