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WHY DO WE CARE?
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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

e Esteghlal

e Persepolis

e Gostaresh



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

o Useful to achieve comparable results
| trust manufacturers calibration
 Not sure

e Another views



Vocabulary

EQA
1QC
Calibration ) Post-analytical
Analytical
Pre-analytical # %+ = “| “ 1" Interpretations
Sample collection U oa - I;ﬁ,‘i Service improvement
transport
Accreditation
COMMUTABILI ' STANDARDISATION



Why traceability in laboratory medicine
IS Important for patients and the public



Public demands burger traceability

handmade burger C2

"beautifully prepared, handmade
char 3ri'ﬂad gourmet bur gers, using
demcna,ﬂtl reared, grass fed, 100%
fully fraceable Scofch beef”

Traceability

Standardisation



‘Getting the right answer’

- ||

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

G. Beastall, UK 2017



Traceabillity 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 ﬁ"‘%\
measures, the BIPM, where measurement BiuPM

services were required to test their
measuring devices against official
standards

Seévres, Paris
WWW.bipm.org
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“The Kilogram”
BIPM, Paris

International
prototype (BIPM)

Small UM
Calibration

National prototypes
(NMIs)

Calibration

Calibration
laboratories mass
standards

Calibration

Traceable
results are
comparable

Increase UM

Mass balances

G Jones , Athens 2017



Everyday examples of traceable
measurements

Weight (mass)

Length

Time

||||I|1||I)

Temperature

@

Dr Graham Beastall, UK



1ISO

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?

e Financial effects

e Public expectations

an accurate lab!
(producing a traceable result)



Financial effects

If results are not comparable patients need to be
tested again when:

e Admitted to hospital

 Visiting specialist

e 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 PSA example

Diagnosis > Treatment > Follow-up >

Traceable results contribute to patient safety



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

o Wasteful

 Doesn’t serve patients needs

You need traceable results’!



Questions time

Is your lab?

e Public hospital

* Private hospital/lab
 Research centre

« University Lab




Is your lab Accredited to ISO 15189

e Yes
e NO
e |[n process



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

o Useful to achieve comparable results
| trust manufacturers calibration
 Not sure

e Another views



Do your lab document
traceabllity ?

e Yes
* NO
o Accept manufacturer traceability data



Traceabllity Requirements

® Reference method |
® Reference material |

Reference
system

® Reference lab

& Commuta
& Commuta
& Commuta

0
0

0

e RM

e Secondary calibrator

e EQA system

HCG example



Measurand/Sl
Serum/plasma—cortisol; amount-of-
substance concentration (nmol/L)

y

Materials Unit realization Procedures
(cortisol NIST SRM 921)

Gravimetry

Cortisol calibrator
(NIST SRM 921 in ethanol)

Reference measurement
procedure (ID-GC/MS)

Working calibrator ?@
(human sera IRMM/IFCC 451) Master procedure E
(assay A) g

Product calibrator S

(6 calibrators) End user's procedure g
(assay B) Q

n

=]

e

Routine sample

Patient xyz result
(reported/communicated result:
"serum cortisol: "™ nmol/L")

« Example of traceability transfer for cortisol




Achieving traceabillity

& 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

e Euvolaemic, no urine output data

e No BP but not on antihypertensives

e Very tired. | think this has been going on for a year at least.

e The abd. chest and pituitary CT scan showed no evidence of a
tumour.

e No new meds- only on Tamsulosin, cholecalciferol, folic acid.
codydramol



Lost In Interpretation

e Patient was seen and tested In Leeds
e This Is university teaching hospital
 Then in my Lab, Harrogate hospital

Cortisol

e Siemens Centaur XP =750 nmol/L
 Roche Cobas = 560 nmol/L

e 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

e 1999

e 2006

e 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.

Primary RM ( pure substance

NIST SRM 914
Reference procedure

GC-IDMS or LC-IDMS

Secondary RM
( creatinine in humans Patient

serum) sample
NIST SRM 967 correlation

Measurement of clinical Routine methods

samples by commercial
assays
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Clinical Network — 10 Laboratories from
Yorkshire

Creatinine Measurement

7.0

6.0

5.0

4.0 -

Sigma

3.0 -

2.0 -

1.0 -

0.0 -
N 40 48 40 40 a8 4G . . N
& & N o
ST o o€ o A é‘v ??v 'a“v. é‘v‘ z“v fo“v .
é\o°@o° FEFEFEFEEEEEE & & &

? Operator Dependent Performance
Standardised SOP




101 4
Jaffe Methods O,

o6 | Change in creatinine of 20 umol/L

91

86

81 1

(esoon|6 mo|) 9 aidweg ul (7/jown) aulunesl)

76

Creatinine (umol/L) in Sample B (high glucose)
71 1 ‘

087 92 97 102 M 117 122

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




Case 2

/0 year old Female diabetics

IDMS creatinine measurement of 76
Mmol/L

Abbott measurement is 96 ymol/L
eGFR 1: 70

eGFR 2: 52

Clinical implications



HOME-TAKE MESSAGE

Creatinine- Jaffe, poor specificity

@ Standardization does not correct for
analytical non-specificity problems



Source of variability in lab medicine

Specimean
collection,
transportation
and storage
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Lot to lot variation
Hardware variation

LABORATOR™Y




ALT broken down by instrument/manufacturer
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Within a single clinical network
Jansen R et al. Clin Chem Acta. 2013



LDH

Mean TE score Dutch labs
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Label this statement as true or false

Standardisation is the ultimate goal to achieve
result comparability

e True
e 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
e Yes
* NO



 The year that famous Iranian singer
Googoosh was born.

e 1970
« 1950
e 1980

WIKIPEDIA Googoosh
The Free En

cyclopedia o . .
. From Wikipedia, the free encyclopedia

Main page Faegheh Atashin (Persian: .8 45842 born 5 May 1950), better known by her stage



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

e 19/8
2008
e 2018




Performance of BCP vs BCG
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Standardisation of Reference
Interval

o Standardised methods are subject to Rl
standardisation.

e The Pathology Harmony — UK
 Albumin RI 35 - 50 g/L

Irrespective of a method or analytical
platform



Albumin RI

e 300 healthy subjects
« 4 analytical platforms

 Ave age 41.3 years

P| tf 95% Interval Normality
atform
90% Cl 90%Cl Anderson Darling
LRL URL
. 37.1-38.6 47.7-49.2 0.95p=0.051
Abbott Architect |37.8 48.5
37.22-38.16 48.43-49.36 1.9 p< 0.0001
Beckman DXI 37.6 48.9
40.59-41.55 51.72-52.68 1.26 p=0.0027
Roche Cobas 41.0 52.2
. . 39.5-40.3 49.4-50.3 2.95p <0.0001
Siemens Advia XP | 39.9 49.9




Albumin Reference Intervals
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ALB2

Albumin Gen.2

Wﬁﬁmanw ul apphca.tmns not validaled by Roche is not
warranted and must be defined by the user,

Application for serum and plasma
cobas ¢ 701/702 test definition

Agsay type 2 Point End
Reaction lime / Assay poinls 10/ 1822

Wavelength (sub/maln) 505!'5?(] nm

Reaction direction Increase

Units g/L (pmallL, gidL)

Reagen pipetting Diluent (Hz0)

A1 100 pL =

R3 20 UL 30 pL

L da L Lamnia Comala Alfuliog

BCG method
Traceable to
BCR470/CRM470

ATUT TR T LT LI
- affer reagent hl change

- and as requirsd following quality control

procedures

+ Traceabilly: This method has been standardized against the reference
preparalion of the IRMIM (Institule for Relerence Materials and

Measurements) BCRATO/CRAMATD (RPPHS - Refersnce Preparation
for Proteins in Human Serum).

ALBP

Albumin BCP
General laboratory equipment

Assay

Far optimum periormance of the assay, follow the diracions given in
fhis document for the analyzer concerned. Refer to the appropriate
operator's manual for analyzer-specific assay instructions.

The performance of applcations not validaled by Roche s not
warranled and must be delined by the user,

Application for serum and plasma

cobas ¢ 701/702 test definition
Agsay lype 2 Poin! End
Reaction time / Assay points 10/ 18-28

cobas’

In very rare cases, gammopalhy, In particular type Ight (Waldenstrom's
macroglobulinemia), may cause liable resulls.

Tne absorptivity of the dye-gloumin complex dilfers for albumin oblained
from dilferent species. Materials used for the standardizalion and
control of tes! results must be of human origin or must have albumin
values assigned using an albumin BCP procedure.

Negalive bias of approximately 10 % has been observed on samples
Trom palients undergoing hemodialysis. Samples from patients

with elevaled serum crealining levels, or unoergaing treatmenl wilh
peritoneal dialysis, were unaflected.?

For diagnostic purposes, the resulls should always be assessed in conjunclion
with the patient's medical history, clinical examinalion and other findings.
Colorimetric mathods used for the detenmination of Albumin may

lead to falsely elevated tes! results in patienls sulfering from renal
falure or insufficiency due lo interference with other proleins,
mmuenoturbidimetric methods are less alfecled.

Wavelength {sub/main) 7000600 nm

Reaction direclion Increase

Units gL (umeliL, gfdl)

Red

Al h d
= BCP metho
San

« Traceable to ERM-

EQUIRED

'ash Programming: The use of special wash sleps is mandatory
Bin l2s combinations are run logelher on Aoche/Hilachi
ystams, All special wash programming necessary for avoiding

i available via Ihe cobas link, manual inpul is not required.
varsion of he carry-over evaslon list can also be found with
D/SMS/SmpCIni+2/SCCS Method Sheet and lor lurther

s refer lo the operator's manual.

hulred, special wash/carry over evasion programming must
nented prior to reporting resulls with this test.

T artd ranges

Ded
.. BCR470IFCC
Cali
Cal .
s2:Clas. Measuring range
Calibration mode Linear

2-point calibration
after reagent lot change
as required following quality control
procedures

Calibration frequency

Traceability: This method has been slandardized against the

ERM-DA4TORIFCC reference preparation.

2-100 giL (30.4-1520 pmol/L)

Determing samples having higher concenlrations via the rerun funclion.
Dilution of sampres via the rerun function is a 1:5 dilution. Resulls from samples
diluted using the rerun funciion are automatically mulliplied by a factor of 5.
Lower limits of measurement

Lower delection fimit of the fest

2 gL {30.4 ymoliL)

The lower detection limit represents the lowes| measurable anal\".e

[P SR G S v e b i N, PR K i g e



Factors contributing to Alb Rl variation

" Method difference only

" [nappropriate standardisation

= Age, gender and method
difference

= All above




Calcium

Reference method ICPS
RM: Simple physio-chemical element
Methods:

Colorimetric- CPC, Arzenaso Il , NM-
BAPTA (Roche)

ISE
Long time since standardisation



Standardisation of total calcium methods
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Corrected Calcium
another story t be told.....

Bias ( %)
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i " o : ® " 4 m Siemens Advia { BCP/Arsenazo 1lI)
° - »
O "y . A Becknam { BCP/Arsenazo IIl)
L “o Be : ®
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Long term stability of laboratory performance

Mean TE score
Dutch labs

W TE-score
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Who is responsible for the assessment of
standardisation of test methods?

* The manufacturer

 Lab medicine professionals

 Lab Medicine professional organisation

e External quality assurance schemes organisers

(EQA)

e All above




What Is traceability? : Summary

What Is traceabillity?
* Traceability is how we get the right answer

What is the right answer?

e An accurate answer

 The answer we would get with the best method
How do | know If the result is traceable?

 The method has been compared with a better method
(and adjusted to give the same result)



Share your
thoughts please

Question time ..6

D
what happens? %
(whatr ) (_could? 5}




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

o Useful to achieve comparable results
| trust manufacturers calibration
 Not sure

e Another views



