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Laboratory users (i.e., doctors and patients) expect - MANIFESTO
lab results to be equivalent and 1AN —
interpreted in a reliable and consistent manner o Definition and approval of reference measurement systems,

possibly in their entirety;
1 ¢ Implementation by IVD industry of traceability to such reference
systems in a scientifically sound and transparent way;

* Definition by the profession of the clinically acceptable
measurement uncertainty for each of the analytes used in the
clinical field;

e Adoption by EQA providers of commutable materials and use of an

STANDARDIZATION
to achieve metrological traceability
of patient results to
higher-order references

Unbroken Post-market evaluation approach exclusively based on trueness;
traceability chain surveillance Monitoring of the analytical performance of individual laboratories
- _ o by the participation in EQA that meet metrological criteria and

Definition of higher order Measurement Survey the suitability of IVD licati f clinicall table limits;
references to implement the o assays for clinical use and of application ot clinically acceptable limits; .
appropriate trueness transfer uncerta:r!t_y ] y perf e in ¢ Abandonment by users (and consequently by industry) of

process to commercial Definition of using them nonspecific methods and/or of assays with demonstrated
calibrators and patient results allowable limits for clinical insufficient quality.

x of the
‘measurements
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Expected consequences

1. Experts defines reference measurement systems
Industry implements traceability to them

3. Users (and industry) abandon non-specific
methods

4. EQAs provide commutable materials and
trueness-based grading

5. Professionals establish clinically allowable errors

6. Individual laboratories monitor their
performance by participating to EQA and

C  applying allowable limits

S
'Jé’ Adapted from Infusino I, Schumann G, Ceriotti F, Panteghini M. CCLM 2010;48:301
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Expected consequences

1. Experts defines reference measurement systems
Industry implements traceability to them

3. Users (and industry) abandon non-specific
methods
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trueness-based grading
Professionals establish clinically allowable errors
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EU 98/79/EC-IVD
Directive

Fulfillment of the Requirements
of the EU IVD Directive by Manufacturers

< Preparation of the necessary technical
documentation

¢ All data that characterize the product

+ Testing protocols

+ Labels and instruction for use

¢ Assigned values and metrological traceability
= Traceability chain and calibration hierarchy
= Transfer protocols
= Commutability testing
= Determination of uncertainty (fit for purpose)

+ Stability testing
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JCTLM
JCTLM Database content Tecursteresits
for patient care
Vitamins and Micronutrients | 9 Hﬁrﬁﬁﬁr
Proteins | 7 18 paschtense
Nucleic Acids | @ 1 293 entrics
Non-Peptide Hormones: 12 1
Non-Electrolyte Metals 58
Metabolites and Substrates 53 33
Enzymes | 6 B
Electrolytes 15 2
Drugs | 12 13
Coagulation Factors |2
Blood Groupings (3
0 10 20 30 40 50 60 70 80 50 100

Number of entries for materials
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Role of IVD manufacturers

IVD manufacturers should define a
calibration hierarchy to assign traceable
values to their system calibrators and to
fulfil during this process uncertainty
limits, which represent a proportion of
the uncertainty budget allowed for

clinical laboratory results.
CIRME

[Braga F & Panteghini M, Clin Chim Acta 2014;432:55]
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Role of IVD manufacturers Assessment of enzyme measurements
- 495 in 70 European laboratories
seet
1) Elimination of measurement bias
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2) Estimation of measurement uncertainty @ Abbott Beckman Dade Olympus Ortho  Roche Abbott Beckman Dade Olympus Ortho  Roche
the calibrator level 340,

o 320,

S s

13

g 280,
[Adapted from Kallner A, 260,
Scand J Clin & Lab Invest 2010; 70(Suppl 242): 34]
400,
380,
CIRME Clinical laboratories need to rely on the manufacturers Eb
who must ensure traceability of their analytical =
systems to the highest available Ievel " Abbott Beckman Dade Olympus Ortho  Roche %0 Abbott Beckman Dade Olympus Ortho  Roche
R B 9 i 1. Taget vae (it ), mesns Dy (UL fo cachcampany sy, and e s dshed) of maximum llowsble SDy i sbsence ofsgnifcant b

_ Assessment of enzyme measurements

in 4 European countries ﬁ

Paradigm shift in the thinking

B, P Y Chiic At 42 (2014

Ptior ¢ If the manufacturer has to assume total :
responsibility for supplying products of Rjansenetal u‘mm(hmmummu‘@ 0-05
A acceptable quality in terms of traceability
" ) table 1
; and uncertainty of the system (“CE TE, average T scoes, and T scores 295%
Rangurite < (Cllion: marked”), it is no longer possible to Avalyte EE N om B i K w
consider separately the components of each 3 MTE ST ks ¥Es M i ki S
N . . score (%) -95% score (%) 95% score (%) 95% score (%) 95%
el analytical system (i.e., platform, reagents,
of systemalignment] calibrators and control materials), which in
terms of performance can only be
guaranteed and certified by the AT s s “ 50 & @ " w7 0
manufacturer as a whole. sl 2w 2 » % » o % %
o« 03 e o 8 & o o 10 100
 Any change introduced by users or third parties (e.g., the use e A b 5 i - & - .
of reagents, calibrators or control materials from other
suppliers) may significantly alter the quality of the analytical

CK is nicely standardized and a substantial improvement in analytical
performance of marketed GGT assays was demonstrated.

CIRM system performance, removing any responsibility from the
Conversely, aminotransferases, LDH and AMY still showed major

manufacturer and depriving the system (and, consequently,
the produced results) of the certification originally provided disagreement suggesting the need for improvement in implementing

Unives through CE marking. UNIVERSITA DEGLI STUDI traceability to higher order references.

brGL
oI MiLANG i MiANO

AST
. . . = 1l
Limitations of CE mark -
e Does not mean that »
manufacturer has transferred "
trueness successfully 2 R

e Does not mean that g FTTTEE

uncertainty of calibrator 113088l

[stating compliance with meets clinical needs Qissiisiif

legislation, mainly by means of ERREEEIN|

European standards]

TE scores per analytical platform: TE scores vary considerably
within users of instruments from the same manufacturer!!

CIRME

Rob Jansen et al. Clinica Chimica Acta, Volume 432, 2014, 90-98




Analytical systems measuring serum ALT marketed
by four IVD companies

16/01/2018

Percentage of Italian laboratories declaring
to use methods for measuring enzyme

oecared employing the IFCC analytical principles
company | Pt | ol st mthod | cottratr iherrtreterenceemplyed
Abbott | Architect with P57 Galibration factor NA FCC Reference Method 90%
s 7 | e ieted 80%
without P-5-P System calibrator NA Beckman Coulter Master Calibrator /
70% -
Synchron PP Eryme Vaidator level 1| 1448% | IFCC Reference Method P— /
Erayme Valdator level2 | 7.53% | IFCC Reference Method 60% —
Vithowp e | Clas 6% | FCC Reference Miethod modifed 50% La 7
Integra ‘with P-5-P Cfas T1s0% T IFCC Reference Method
e ‘ e 40%
without P-5-P Cfas 150% IFCC Reference Method modified /G
T L A 30% y
Vil P PHEs | Clas To5% I Reerene Wethod modified 20% P —— 7
Siemens | Dimension Vista | with P-5-P Enayme i Callrator Level2 | 521% | IFCC Reference Method 10% = — =
C i EEE | Gamiycbarconrol | 2715 | eERfrerc Wthod CIF 0% . : ‘
Chemisty callbrator control 2 | 240% | IFCC Reference Mathod g 2006 2008 2010 2012 2014
‘Without P-5-7 Chemistry calibrator control 1 | 2.50% IFCC Reference Method Y
Clinical Chemistry 63:7 ini
1196-1198 (2017) Oplmon

American Liver Guidelines and Cutoffs
for “Normal” ALT:
A Potential for Overdiagnosis

Mauro Panteghini,’” Khosrow Adeli,? Ferruccio Ceriotti,* Sverre Sandberg,* and Andrea Rita Horvath®

Despite the availability of a
reference measurement system (RMS) for standardizing
ALT results in clinical samples, the current evidence is,
however, that ALT is still measured by methods that give
quite differing values (3). Assay performance also varies
considerably within users of instruments from the same
manufacturer (4). This is mainly due to the use on the
same platforms of various reagents with different analyt-
ical selectivity for ALT.
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But, those who said to report
enzyme results traceable to the
IFCC RMPs, did they accurately

recover the targets set by the

reference laboratory?

CIRME
N
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Expected consequences

1. Experts defines reference measurement systems

2. Industry implements traceability to them

3. Users (and industry) abandon non-specific
methods

4. EQAs provide commutable materials and
trueness-based grading

5. Professionals establish clinically allowable errors

6. Individual laboratories monitor their
performance by participating to EQA and

C  applying allowable limits
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DE GRUYTER Clin Chem Lab Med 2017; 550 e47-50

Letter to the Editor

Federica Braga*, Erika Frusciante, Ilenia Infusino, Elena Aloisio, Elena Guerra,
Ferruccio Ceriotti and Mauro Panteghini

Evaluation of the trueness of serum alkaline

Roche

phosphatase t in a group of Italian
laboratories 30
e
«20 .
|
\
- Abbott
= Beckman AU
2 a0 Siemens Vista *
3 e
£ Siemens Advia
b
E 380
:

370
Target value

 desirable bias

CIRME o

350

2 160 165 170 175 180 185 150 195 200 208

UNIVERSITA DEGLISTUDI
i MiLANO

Alkaline phosphatase (U/L)




ukat’l ALP

Sample B

Sample A

®
Courtesy of Dr. Friedecky SEWK

UNIVERSITA DEGLISTUDI
i MiLANO

Analytical systems measuring serum ALP marketed by four
IVD companies

Braga F etal. Biochim Clin, Volume 41, 2017, 64-71
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What is a “peer group”?
g
v'Same model instrument/reagents/calibrator
from one manufacturer?
v'Same instrument family from one
manufacturer?
v'Instruments from different manufacturers that
use the same reagent and calibrator?
v'Methods with the same measurement principle
with different reagents and calibrators?

Cll
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Phosphatase cod. 7D55 ]

CIRME

Case study #1: Alkaline Phosphatase @

ASST Fotebenetael Soceo

Platform [Architect c16000]

) Abbott [

y .
Reagents ~ Calibrators
[Architect Alkaline [Calibration factor]

Control material(s)
[Technopath Multichem-S plus]

[for the verification of system alignment]

E
w
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Case study #1: Alkaline Phosphatase @
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Methods: ALP target values were assigned to 3 fresh
serum pools by the IFCC RP. The pools were then
assayed in triplicate using the Abbott ALP assay (cod. ® l
7D55)

350
300 based on:
250 — uncertainty of values assigned by RMP (u,,) = 1.25%
20 — bias (uy,,) = 0.4%
0 — imprecision (u;,,,) = 1.5% (average CV Jan-Aug 2017)
100
. u =2.0% Tbln 2 ANowsle i uncertlnty o syne messsements
. c performed by clinical laboratories.
() Ui
050 100 150 200 250 300 350 400 450 & 2y, e Quatty el
CIRME (U1L) Minimum Desirale optimum
st o oz D
CIRME AT 146% o7 sa9%
o1 5% 7 ion
Lok t65% e 122%
o s17a% ety s
[N Tas 0% e |
v Toen Tad %

Architect= 0,992 RMP + 0.9 U/L
R?=0.9999

Case study #1: Alkaline Phosphatase @

[+ [0

ASST Fotebenetael Soceo

y;

Trueness verification of ALP measurement

carried out on Architect =

Architect ALP combined measurement
uncertainty (u,)

Infusing 1 etal. Cln Chem Lo Med 2017,55:334




Case study #1: Alkaline Phosphatase @

ASST Fotebeneiael Soceo

Background: Starting from 2015, Abbott correctly
validates the traceability of its enzyme calibrator factors
(GF) for the Architect system by comparison to results
from IFCC reference procedure (RP). For ALP, they
provide this experimental CF (eCF, 2290) to users as
an optional alternative to the theoretical CF (tCF, 2150)
derived from the p-nitrophenol molar extinction

PI30JAN2015
T i IFCC
Calibration Factor Calibration Factor
(optional)
Alkaline
Phosphatase 2150 2290

Based on
molar extinction
coefficient of

. EUSB79/ECD Directive
p-nitrophenol

the metrological raceability of values
assigned to alibrators shallbe assured

et e
CIRME e
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Case study #2: Transferrin @

ASST Fotebeneiael Soceo

a correlation study (CLSI-EP 09A3) was
warranting the CE mark provided by Abbott performed to investigate the effect of different
to calibrate the Architect Transferrin manufacturer’s calibrators on the same

method measuring system

Given the availability of two options

Methods: 40 leftover fresh-frozen serum samples were
assayed in duplicate using Abbott TF immunoturbidimetric
assay (cod. 1E04) on Architect ¢16000, calibrated
with PC. The measurements were then immediately
repeated after calibration with SPMC (lot 68002M800).

‘zg: In average, results
3 1 X
i 90% ] _ RN | were 7.6% biased
§. E 60% s, Wy
: 5 30% * - ransterrin B;
Ry N A ias
§-30%
= 60%
-90%
-120%
-150%
000 100 200 300 400 500 600
rage Concentration (g/L) 2.0%
1.3%

\(g Centro i Riferimento Regionale In collaboratu?n with the EQA provider, a
C(;I{ per T Quali del Servizidi survey was issued to assess among

‘Medicin i Laborstorio 1) jes using the
Asienda system which calibration factor was used.
G
Caroggl

Among 39 interviewed laboratories:
> 87% used theoretical CF [2150]
» 13% used experimental CF [2290]

The ‘peer-group’ consensus value used in the EQA was
therefore expected to be strongly influenced by the type
of calibration adopted by the majority of laboratories, i.e.
the ‘theoretical’ CF.

We assume that this significantly lowers the EQA median
value used as reference for evaluating the performance of
individ i ies and may explain our
[apparent] positive total error.

| particil

CIRME

We expect that Abbott does indicate only one CF, i.e. that
obtained by correlation results using clinical samples with
MP-assigned values.

UNIVERSITA DEGLISTUDI
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DIFFERENT CALIBRATOR OPTIONS MAY
STRONGLY INFLUENCE THE TRUENESS OF
SERUM TRANSFERRIN MEASURED BY ABBOTT
ARCHITECT SYSTEMS

E. Aloisio"?%, S. Pasqualetti'?, A. Camevale', A.

Dolci’, M. Panteghini'%®

"Clinical Pathology Unit, ‘Luigi Sacco’ University

Hospital, Milan

2Research Centre for Metrological Traceability in

Laboratory Medicine (CIRME), University of Milan

Conclusions: Despite both calibrators used in this study
are CE marked for the same measuring system and
are declared traceable to the same reference material, a
clinically significant bias was observed between TF results
obtained with the two options. Problems in PC value-
assignment protocols can be hypothesized.

U\lvrkvnw)\—nn.vuswnl biochimica clinica, 2017, vol. 41 SS2  S73

Case study #2: Transferrin @

ASST Fotebeneiael Soceo

Platform [Architect c16000]

) Abbott OPTION #1
X Plasmaproteins Cal (PC) cod. 11200D
\ manufactured by Sentinel for Abbott

/ === ' |m——r— g Py s
/ 6| g

- S17% ——————> U =2.1
Reagents > Calibrators Ue=1.7% “
[Architect Transferrin OPTION #2
cod. 1E04] Specific Proteins Multiconstituent

Calibrator (SPMC) cod. 1E78 Abbott

Control material(s)
[Technopath Multichem-S plus]

C| RME  tforthe verifcation of systemalignment]

4 =0.92% u =17
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Therefore, we must improve

¢ Post-market surveillance of IVD
medical devices

CIRME e
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The role of the

F@'cus laboratory profession
V\ (including EQA):
“check”

1. Availability and quality of information about
IVD metrological traceability and uncertainty

2. Surveillance of IVD system traceability

CIRME

2
?®

UNIVERSITA DEGLISTUDI
DI MrLAN Braga F & Panteghini M, Clin Chim Acta 2014432:55

Houston

we have a problem.

Manufacturers only provide the name of higher
order reference material or procedure to which the
assay calibration is traceable, without any
description of implementation steps and their
corresponding uncertainty.

UNIVERSITA DEGLISTUDI
i MiLANO

DE GRUYTER Clin Chem Lab Med 2015; 53(6): 905-912

Opinion Paper
Federica Braga*, llenia Infusino and Mauro Panteghini
Table 2: The information that in vitro diagnostics manufacturers

should provide to laboratory users about the implementation of metro-
logical traceability of their commercial systems. Adapted from [7].

a) An indication of higher order references (materials and/or
procedures) used to assign traceable values to calibrators;
b) Which internal calibration hierarchy has been applied by the
manufacturer, and
¢) A detailed description of each step;
d) The (expanded) combined uncertainty value of commercial
calibrators, and
CIRN ¢ which, if any, acceptable limits for uncertainty of calibrators were
applied in the validation of the analytical system.

UNIVERSITA DEGLISTUDI
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Steps of the process and different responsibilities in implementing
traceability of patient results and defining their uncertainty

Profession Define analytical objectives: reference
(e.g.. JCTLM, IFCC, EFLM): measurement systems (fraceability chain)
and associated clinically acceptable
uncertainty (fit for purpose)

!

Implement suitable measuring systems
(platform, reagents, calibrators, controls)
fulfilling the above established goals

Diagnostic manufacturers:

Pogt-marfoting survciébance
of IVD metrotogical 1

I End users (clinical laboratories): | | Survey assay and laboratory performance
through IQC and EQA redesigned to meet
CIRME metrological criteria

UNIVERSITA DEGLISTUDI
i MiLA

Adapted from Panteghini M, Clin Chem Lab Med 2010;48:7

Analytical Quality Control in the Traceability Era

External Quality Assessment

Analytical quality
of measurement
i

I quality 1
( €Check alignment(} C Imprecision

Reliability of the analytical system
( Internal Quality Control

i

i &

UNIVERSITA DEGLISTUDI

il Panteghini M, Clin Chem Lab Med 2010;48:7

Braga F & Panteghini M, Clin Chim Acta 2014;432:55

The role of the laboratory profession:
“check”

Daily surveillance of IVD system
traceability

OF | \®

Verification of the consistency of Participation to
declared performance during appropriately structured
routine operations performed in EQA schemes (“meeting
accordance with the metrological criteria”)
manufacturer’s instructions
ME

CIR

[Braga F & Panteghini M, Clin Chim Acta 2014;432:55]
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Expected consequences

1. Experts defines reference measurement systems
Industry implements traceability to them

3. Users (and industry) abandon non-specific
methods

4. EQAs provide commutable materials and
trueness-based grading

5. Professionals establish clinically allowable errors

6. Individual laboratories monitor their
performance by participating to EQA and

C  applying allowable limits

UNIVERSITA DEGLISTUDI
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Quality of EQA target — Concepts

True value assignment to EQA materials
allows objective evaluation of the
performance of laboratory measurements
through an trueness-based (instead of
inferior consensus-based) grading of the
competency of participating clinical

laboratories.
CIRME

UNIVERSITA DEGLISTUDI
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Quality of EQA target — Concepts

¢ To ensure reliability in the estimate of end
user uncertainty alone, the uncertainty of the
values assigned by the reference laboratory to
EQA materials should be maintained at a
minimum.

¢ To achieve this, Stockl & Reinauer [Scan J Clin
Lab Invest 1993;53(suppl 212):16] have
proposed that the uncertainty of the target
should be <0.2 times the EQA maximal

C tolerated limit.

UNIVERSITA DEGLISTUDI
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Quality of EQA target — Concepts

CIRME
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e Competent reference laboratory
(1ISO 17025/1SO 15195 accreditation)

¢ Analytically valid reference measurement
procedure (ISO 15193)

=> Joint Committee for Traceability in
Laboratory Medicine listed

JCTLM

Accurate results
for patient care

JCTLM Database Status — June 2015

Reference measurement services

> 130 reference measurement services listed

JCTLM

Accurate results
for patient care

» 12 Reference Lab for It with 1SO 15195/ISO 17025 and 2 NMIs
Number of Number of Number of
Analyte Categories | Services Analytes Reference Country
% Analytes 2
listed Laboratories
Drugs 3 3 digitoxin, digoxin, 2 Germany
Electrolytes 15 6 Li, K, Na, €1, Mg, Ca 4 | Germany, United Kingdom
y Germany, ltaly, Spain,
Enzymes 45 7 ALP, ALT, AST, CK, GGT, alpha-amylase, LOH 7 United Kingdom, China
: creatinine, glucose, cholesteral (total), Belgium, France, Germany,
M‘::::l‘l‘_':‘: nd Y 9 glycerides (total), urea, uric acid, bilirubin, HDL- 10 Italy, Japan, United
e Cholesteral, LDL-Cholesterol ___ Kingdom, China
17 beta-estradiol, 17-hydroxyprogesterone,
Non-peptide aldosterane, cortisol, estriol {non conjugated), Belgium, Germany, United
2 10 a
Hormones progesterone, testosterone, free thyroxine, total Kingdos
thyroxine (TT4), total triedothyronine (TT3)
Proteins 6 2 HbALe, total protein 6 France, Germary, ltaty,
Japan, China
Vitamins 2 2 Hydrexyvitaming D2 & D3 1 Belgium
Total 130 39
ONIVESITA DEGLI S1UDT
o MitANo
JCTLM database : Laboratory meci JeTLM

This file was created on 04 November 2010 from the JCTLM-DB website (ttp://www.bipn.org/jctim/)
Your search criteria: Reference measurement services; Analyte: ALT; Analyte category: Enzymes; Matrix category
Blood serum

List of reference measurement services

Cl

UNIVERSITA DEGLI STUDI
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CIRME, ltaly

Phone : +39 02 3004 2806
Fax : 439 02 5031 9635

alanine aminotransferase (ALT)
blood serum, biood plasma

Catalytic activity concentration
0.063 pkat/l 10 4.17 katl

human serum or plasma (heparin); lyophilized, fresh, or frozen

1UL=

ion factor for enzy;
0.01667 pkat/L
(not available) to 2.3%

Laboratories in Laboratory Medicine at
‘tp:/fwww dgkl-rib.de:81/index shiml

Kinetic spectrophotometry

The uncertainty of the lower fimit of the measurement range is not
available as this enzyme value is clinically unrelevant

RELA - IFCG External Quality assessment scheme for Reference

Siekmann et al., Clin. Chem. Lab. Med., 2002, 40, 739-745

IFCC reference measurement procedure (37 °C) for ALT
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Trueness verification in EQA:

. . EQA samples are frequently not validated to
time to care about the quality of o FaA P a v

the samples!
LM Thienpont et al, Scand J Clin Lab Invest 2003;63:195

be commutable

A, o Commutability is assumed based on how the
,ﬁ, .
f ’ \‘ Autem censeo Carthaginem delendam samples were prepared
™ ‘ ‘"’ esse
] = - [However, | think that Carthage should be destroyed] * May be reasonable for single donation
NSy v,
/\ \ ¢ ¢ = Potential limitation for spiked pools or
P, supplemented

Linda Thienpont @ CIRME 2015

CIRME

Cato Censoriug 23 - 199 B

UNIVERSITA DEGLISTUDI UNIVERSITA DEGLISTUDI
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Table 3. Evaluation capabilities of PT/EQA related to scheme design.
Commutable P Evaluation capability
10 ) Accuracy
o EQA and patient results Standardization or
g 8 have the same Individual laboratory harmonization®
3 relationship between Relative to par- Measurement procedure
o Sample characteristics ticipant results Reproducibility calibration traceability
6_9 6 measurement
Val Individual
e procedures assiag:zd Replicate Absolute vs Ia"hol‘:lat:fy Measurement Absolute vs Relative to
o 4 with RMP*  samples RMP or Peer intralab procedure RMP or participant
5 R Category Commutable or CRM insurvey ~ CRM  Overall group  CV interlab CV CRM results
5 EQA results reflect ' T Yes Yes Yes X X X X X X X
o 2 . 2 Yes Yes No X X X X X X
S # Clinical Samples perfomance for patient 7 s e X X X - T
= © EQA Materials results : v " ‘t X oox X "
0 T T T 6 No X X
0 2 4 6 8 10 —
Measurement Procedure 1
Univessimi et Sruor Usivexsirh b Sruos . " -
o1 MitANo ot Mitano Miller WG et al. Clin Chem 2011;57:1670
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\J Sverre Sandberg*, Callum G. Fraser, Andrea Rita Horvath, Rob Jansen, Graham Jones, Wytze

Oosterhuis, Per Hyltoft Petersen, Heinz Schimmel, Ken Sikaris and Mauro Panteghini
Defining analytical performance specifications:
Consensus Statement from the 1st Strategic

1 BFM Sy,
Definin,

0t Contyrgp,

9 analytical

Performance i Conference of the European Federation of Clinical
e a . ey
;U years after ‘h(:" Chemistry and Laboratory Medicine

tockholm ¢, 1

Pl onferen, g

Ty 0 ] Model 1: Based on the effect of analytical performance

| on dlinical outcomes

" o

14:75 Movermbas 2014 a. Done by direct outcome studies — investigating the

impact of analytical performance of the test on clini-
cal outcomes;

b. Done by indirect outcome studies — investigating the
impact of analytical performance of the test on clini-
cal classifications or decisions and thereby on the
probability of patient outcomes, e.g., by simulation or
decision analysis

Model 2: Based on components of biological variation of
the measurand.

Model 3: Based on state of the art of the measurement
(i.e., the highest level of analytical performance techni-
a cally achievable).

UNiversie secLs STUBH
o Mitaxa

DE GRUYTER Clin Chem Lab Med 2017; 55(2): 189-194

Opinion Paper

Ferruccio Ceriotti*, Pilar Fernandez-Calle, George G. Klee, Gunnar Nordin, Sverre Sandberg,
Thomas Streichert, Joan-Lluis Vives-Corrons and Mauro Panteghini, on behalf of the EFLM
Task and Finish Group on Allocation of laboratory tests to different models for performance
specifications (TFG-DM)

Criteria for assigning laboratory measurands to
models for analytical performance specifications

defined in the 1st EFLM Strategic Conference

APS model 1: outcome-based

APS model 2: biological variation APS model 3: state-of-the-art

P-Cholesterol +ester P-Sodium ion U-Sodium ion
P-Cholesterol+ester in LDL P-Potassium ion U-Potassium ion
P-Cholesterol+ester in HDL P-Chloride U-Chloride
PTriglycerides P-Bicarbonate U-Calcium fon
P-Glucose P-Calcium ion U-Magnesium ion
8-Hemoglobin A P-Magnesium ion U-Phosphate (inorganic)
P-Albumin P-Phosphate (inorganic) U-Creatinine
P-Troponin T and P-troponin | P-Creatinine U-Urate
P-Thyrotropin P-Cystatin C

B-Hemoglobin P-Urate

B-Platelets P-Proteins

B-Neutrophil leukocytes B-Erythrocytes

8-Erythrocyte volume fraction
B-Erythrocyte volume

1 P-Prothrombin time
P-activated partial thromboplastin time

16/01/2018

Grading different quality levels

The utility to elaborate specifications at different levels of quality to move, in case, from
desirable to minimum quality goals and, in the meantime, ask IVD manufacturers to work
for improving the quality of assay performance

IDEAL

OPTIMUM STANDARD
(no need to improve)

DESIRABLE STANDARD
(satisfactory)

MINIMUM STANDARD
ust satisfactory)

UNACCEPTABLE

Panteghini et ClinChem Lab Med 2017

UNIVERSITA DEGLISTUDI
i MiLA

Table 1: Examples of current variation in models used to assign analytical performance specifications (APS) to External Quality Assurance
(EQA) schemes.

EQA Program Models

€SCQ Switzerland Governmental regulations (combination of BV and state of the art) and Combination of limits given by scientific
societies and Z-score

CTCB France Z-score/state of the art/limits given by scientific societies or other/limits based on clinical impact

DEKS Denmark Combination of BY, state of the art and expert opinion

NOKLUS Norway Fixed percentage limits and based on a combination of BY, state of the art and expert opinion

RCPAQAP Australia Combination of BY and state of the art

SEHH Spain Statistical/state of the art/BY.

SEQC Spain Combination of BV and statistical results

SKMLThe Netherlands Combination of BV and state of the art

WEQAS UK Combination of BV and state of the art

CMCEQAS Combination of state of the art and statistical considerations

€SCQ, Suisse de Controle de Qualité; CTCB, Centre Toulousain pour le Contréle de qualité en Biologie Clinique; DEKS, Danish Institute of
External Quality Assurance for Laboratories in Health Care; NOKLUS, Norwegian Quality Improvement of laboratory examinations; RCPAGAP,
Quality assurance Program of the Royal College of Pathologists of Australasia; SEHH, Spanish Society of haematology and haemotherapy;
SEQC, Spanish Society of Clinical Biochemistry and Molecular Pathology; SKML, Dutch Foundation for Quality Assessment in Medical Labo-
ratorie; WEQAS, Welsh EQA provider; CMCEQAS, Christian Medical College External Quality Assurance Scheme; BV, biological variation.

CIRME

Jones GRD et al., Clin Chem Lab Med 2017;55:949

UNIVERSITA DEGLISTUDI
i MiANO

Analytical performance specification (APS) derivation
should be added to the Miller’s EQA categorization

Evaluation capability

Accuracy

Individual laboratory

Relative to par-

Sample characteristics ticipant results Reproducibility

Value Individual
assigned  Replicate Absolute vs laboratory Measurement
with RMP*  samples RMP or Peer  intralab procedure
Category Commutable or CRM  in survey CRM Overall group v interlab CV
1 Yes Yes Yes X X X X X
2 Yes Yes No X X X X

Category 1/2A - Milan model 1 or 2 as basis for APS
Category 1/2B - Other models

Infusinol etal.

Chem Lab Med 2017;55:334.

ific Meeting
STRUCTURING EQAS FOR MEETING METROLOGICAL CRITERIA:
RI

EADY FOR PRIME TIME
Milano — 27 November 2015

Acered Qual Assur (2008) 13:145-148
DOI 10.1007/500769-008-0364-7

Marjon VanBlerketal.  THEFe are as many limits as
there are EQA providers

GENERAL PAPER

Comparison of evaluation procedures used by European external
quality t sch organizers for h lobi
concentration and leukocyte concentration

le 1 Crites

of unsatisfactory results reported by the par-
2 results of

Scheme

Scheme Leukocyte
Belgium concentration
France Belgium 69 73
Spain (two or; A2 Croatia 149 153
Co *ls Finland 15 31
Getrua i France 54 46
Falaad +10% Hungary: consensus mean 135 198
Hungary: consensus £6% method
) Russia 156 198
= = Spain 1 76 46
manufacturers Spain 2 31 23
Russia £164s Switzerland: QUALAB 04 0
C Slor £10% (official for li )
Switzerland: QUALAB 5% 08 20
(official for licensing)
Switzerland 3% 8% 08 23
(scientifi
Univel New York State, USA 7% £15%
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- Regulatory

,,,,Why ?

EQA Performance Specifica;irc;r"'s:;;:——

(tighter)
- Quality improvement
A portion of labs fail

Adopt Tighter
Goals to Improve
Test Quality

6. Type of model for establishing the APS

The EQA organiser must state the model used to estab-
lish the APS. It is recommended that one of the models
from the Milan conference is used [1] although it is also
recognised that data from different models may be used
to establish a final APS, e.g. state of the art may be used
to determine which category within biological variation
is selected (optimal, desirable, minimal). These can be
described as:
1. Outcome-based (Milan model 1a)
2. Based on clinical decision applications (Milan model 1b)
3. Derived from biological variation (Milan model 2)
( 4. State of the art, defined as the highest level of ana-
Iytical performance technically achievable in that
moment (Milan model 3)

i MILANO

UNIVERSITA DEGLISTUDI
i MiLANO

Box 1 Factors influencing choi
Assessment (EQA) Scheme

of External Quality

> Accreditation status of provider. Preference should be given
to schemes accredited to 150 17043 or equivalent (eg, those
stil Clinical Pathology Accreditation (CPA) accredited within
the UK). If a non-accredited provider is chasen, the reasonls)
should be clearly documented. Under Intemational
Laboratory Accreditation Cooperation (ILAC),'" accreditation
bodies should support the use of appropriate proficiency
testing programmes which meet the essential requirements

POST-MARKET SURVEILLANCE
Requirements for the applicability of EQA results in the
evaluation of the performance of participating laboratories in
terms of traceability of their measurements

v

v

of ISOIIEC 17043, where applicable.

Appropriateness of distribution frequency. Distributions
should be at a frequency sufficient to identify performance
issues in a timely manner. For cor tests, this probably
equates to at least monthly distributions;

Range and number of EQA samples. Samples within the
distribution cycle should cover an appropriate range of
values for each analyte to verify performance across
inically relevant concentrations. Each cycle should supply
sufficient samples to provide evidence of reproducbilty; 3-4
samples in each distribution would probably fulfi this
requirement. Samples should be blinded! to participants in

Feature

Aim

EQA materials value-assigned
with reference procedures by
an accredited laboratory

Proved commutability of EQA
materials

To check traceability of commercial
system to reference measurement
systems

To allow transferability of
participating laboratory

relation to expected results.

Scheme management and development. The scheme should
be designed and overseen by appropriately competent
professionas (cinicl, technical and statistical). The scheme

v

should also have an independent medical and scientific

committee.'?

Poor performance issues. Mechanisms should be in place for

reporting of poor performance to the appropriate regulatory!

oversight body.

Variety of sample provided. Challenging” samples should be

included in selected distributions.

Education. Educational input shold be provided.

Manufacturers. Participation of the EQA provider in

postmarketing vigilance of in vitro diagnostics.'?

> Materials. EQA providers should demonstrate use of
commutable materials.'

v

v

vv

James D et al., J Clin Pathol 2014;67:651

performance to the measurement of
patient samples
Definition and use of the
clinically permissible
C|| measurement error

To verify the suitability of laboratory
measurements in clinical setting

Panteghini M. Clin Chem Lab Med 2010;48:7
Infusino I et al. Clin Chem Lab Med 2010;48:301

Braga F, Panteghini M. Clin Chem Lab Med 2013;51:1719
Braga F, Panteghini M. Clin Chim Acta 2014;432:55
Infusino I et al. Clin Chem Lab Med 2017;55:334-40
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DE GRUYTER Clin Chem Lab Med 2017; 55(): 949-955

Opinion Paper

Graham R.D. Jones*, Stephanie Albarede, Dagmar Kesseler, Finlay MacKenzie, Joy
Mammen, Morten Pedersen, Anne Stavelin, Marc Thelen, Annette Thomas, Patrick ).
Twomey, Emma Ventura and Mauro Panteghini, for the EFLM Task Finish Group — Analytical
Performance Specifications for EQAS (TFG-APSEQA)

Analytical performance specifications for external
quality assessment - definitions and descriptions
Basic elements that need to be considered:

a) nature of the EQA material, including commutability, which
may affect the result interpretation;

b) procedure used to assign the target value;

c) dataset to which APS are applied;

d) analytical property being assessed (i.e., TE, bias, imprecision);

e) rationale for the selection of the APS;

f) type(s) of model used to set APS

We need these to:

1. compare APS from EQAs

2. inform users about the APS they use

3. plan harmonization (common EQA APS would support uniform
analytical performance and true quality improvement)

Alanine aminotransferase (ALT)
Sar

Befinition
of the
measurand
oo, -
e W_

Manutscturer s soiectod
maasurement procedurs

Manuticturer s stindng
measurement procedure

Proat Castrares

End User's Routing
Measursmant Procedure

oo [ e [t [ eoa material [
|

ally permissible | |—I—|R§wU
( measurement error |t |

UNIVERSITA DEGLISTUDI
i MiLANO
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IVD manufacturers
')’:( MedTech Europe

from diagnosis to cure|
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Clinical laboratories
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Clinica Chimica Acta 414 (2012) 234-240

Contents lists available at SciVerse ScienceDirect

Clinica Chimica Acta

journal homepage: www.elsevier.com/locate/clinchim

Systematic monitoring of standardization and harmonization status with
commutable EQA-samples—Five year experience from the Netherlands

Christa Cobbaert **, Cas Weykamp °, Paul Franck ¢, Robert de Jonge ¢, Aldy Kuypers ¢, Herman Steigstra |
Jacqueline Klein Gunnewiek ¢, Douwe van Loon ", Rob Jansen |

® .. 4 7
s 8% & Ratio 1.5
2 “o» H
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60% 0 ® i
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Serum Albumin: Norwegian Survey 2011

[Van Houcke et al. Clin Chem 2012;58:1597]
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~ 418 O -
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Albumin ManuMean (g/L)

The results postulate an urgent need for
improving traceability implementation of
albumin assays by IVD manufacturers

UNIVERSITA DEGLISTUDI
i MILAN
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Infusinol, Braga F, Mozzi R, Valente C, Panteghini M
Clinica Chimica Acta 412 (2011) 791-792

Contents lists available at ScienceDirect

Clinica Chimica Acta

journal homepage: www.elsevier.com/locate/clinchim

Letter to the Editor

Is the accuracy of serum albumin measurements suitable for Pr obably no t

clinical application of t

UNIVERSITA DEGLISTUDI
i MILAN

he test?

Table 1

Relative standard uncertainties tor each contributing factor in determination of serum
albumin with Roche Tina-quant immunoturbidimetric assay on Cobas ¢ 501 platform.
Data obtained by measurements of ERM-DA 470k/IFCC Human Serum Proteins
reference material (certified value - expanded uncertainty, 37.2 g/L+ 12 g/L).

Factor Result
Imprecision (ugw) 1.88%
Bias (Upias) 6.42%
Relative combined standard uncertainty [ue = (fias + Ufw)’] 6.69%

y‘m by 2.4% minimum
1.6% desirable

From MILAN MODEL 2

0.8% optimum

CIRME

UNIVERSITA DEGLISTUDI
i MiANO

Current State of Harmonization of
Serum Albumin Measurements

42
4.1

4.0 %
39
38

3.7
36

35 =

ERM-DA470k/IFCC recovery (g/dL)

3.4 3
33

a2

Tina-quant
Immage

BNl

Architect c4000 BCG
Architect c8000 BCG
Architect c16000 BCG
AU 680 US BCG

AU 680 Inter BCG
Vitros 5600 BCG
Cobas c501 BCG
ADVIA 1200 BCG
Architect c4000 BCP
Architect c8000 BCP
Architect 16000 BCP
DxC 800 BCP

DxC 800 BCP cm
Cobas c501 BCP
ADVIA 1200 BCP
ADVIA 1800 BCP
ADVIA 2400 BCP
ADVIA XPT BCP
Dimension RxL BCP
Dimension Vista BCP

Bachmann LR et al. Clin Chem 2017;63:770

EQAS results 2002 - 2015

Glucose .
@lucose Bigg

(2 INSTAND

G,

all manufacturers

From MILAN MODEL 2

== \]
=
=

Wl 3.0% mini
2.0% desirabl

UNIVERSITA DEGLISTUDI
i MILAN

target values set by RMP

Spannag| M - Presented @ JCTLM Members’ &
Stakeholders' Meeting, Nov 2015
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Evaluation of Cystatin C Measurement after Assay Metrological traceability chain and measurement

veliated commutshite, Stand?r‘dlzatlonm uncertainty of Abbott Architect enzymatic creatinine assay
T0P 12 “
gtussg . { * ] Abbott
\%ﬁ{ T Se—— 7¥ T | l ) Creatinine enzymatic assay (cod. 8L24)
EQA ] + =y T e e Clin Chem Calibrator (LN 6K30)
Category 1A w Bl ;ﬁ—y—l—ff

T ] o

|

Measurand defiition

Cystatin © (maL)

26
i NST S 81da
o iDmsLCaouS
22 Uncerany o

~
. iy . e s
e Pt} o[ v an 1.29% S,
== Sy == = —
18- [Sept 2014-Feb 2015] CV=0.8% (R
'EEEREEN BRERE T —
SERRER. RERE ; P s o 1,52%  Gomrrrnn)
2 3 2 g 5 8 : 5 8 8 % Pttt ool
2 5 & 3 8 & 3 Um\mmunczrhlmp
CIRME CIRME 4.5% minimum
Fig. 1. Bi .
3.0% desirable
desiabl ectivel).
1.5% imum
Hiayssbrioha Stun) BargnouxAS et al. Clin Chem 2017;63:833 UNIVERSITA DEGLI STUDI 1.5% optimu
o MitAno i MitAno

Expected consequences

1. Experts defines reference measurement systems ~é g b Abbott Diagnostics in a document released on August 2014 informed
L X i ificati o
. e 1 ! customers that the internal release specification for CAL was +5% from
2' IndUStry Implements traceablllty to them the target value of SRM 967a L1, which is more than two times higher
3. Users (and industry) abandon non-specific |, thanthe SRM expanded uncertainty.

methods Lot Lot Lot Lot
30410Y600 | 40043Y600 | 40150Y600 | 40252Y600
(Mean) (Msan) (Mean) (Mean)

Insert Range

4. EQAs provide commutable materials and —

H SRM Target: 0.85* 0.82 0.88 0.88 0.83
trueness-based grading oo E
*Manufacturer’s release specification is +/- 5% from the targe l

5. Professionals establish clinically allowable errors
6. Individual laboratories monitor their
performance by participating to EQA and

C applying allowable limits CIRME

UNIVERSITA DEGLISTUDI Univers
i MiLANO i MiANO

nine uncertaj),
. ini e Y
Case study #3: Creatinine @ G
[z SRM
,:/fa. i it e A58 Ftabanette socco vl
C Medician & Labarstorls | Change calibrator lot | level2
Multigent Clin Chem Calibrator lot no. 40043Y600
1 ‘—% I—l" Calémaveoo ] > :lmpr(eclsu;n (upw) 40% 4.5% minimum
ias (Upias -
9 59 10,3 Relative combined standard uncertainty [Ue = (Upe® + Upa?)®%] Y 3.0% desirable
5 € =1 Expanded uncertainty (U = k x u,) 1412% 1.5% optimum
1 | W_ _________7f____ B Our study shows that this validation
55 58 criterion for traceability of different CAL lots adopted by the manufacturer
3 ' is however too large to comply with the U goal for creatinine measure-
ments in biological samples with an acceptable confidence. Moreover, it
1 . 2,5 - is also unclear why SRM 967a L1 is used for the CAL value-assignment in-
1 y B+ * A * * * Ad TEa stead of L2, whose certified value is closer to the CAL nominal value, thus
- 0,2 b increasing the risk of misalignment of the analytical system to the higher-
-3 -1,5 order metrological references and to result in an unacceptable systematic
error in serum creatinine measurements.
5 ————t—_——_—,—,—,———————_—_————
3 Letter to the Editor
CIRME The caibrtor vaine ssignment protocal of
9 the Abbott enzymatic creatinine assay is
inadequate for ensuring suitable quality of
0 d: 2 3 4 5 6 7 8 g 10 11 12 serum measurements
L,‘\nmsn‘: PEGLL STUDIE l,\nn\sn‘} DEGLI STUDI PasqualettiS et al. CCA2015:450:125
i MitAno i MitAno
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Post-market surveillance of IVD medical
devices: further issues

> Possibility to select different types of
traceability chains by IVD manufacturers

> Uncertainty (including imprecision) of the
measuring systems for certain analytes may
be too large

> Commercial assay may not be selective for
the measurand

UNIVERSITA DEGLISTUDI
o1 MiLAN

16/01/2018

ALLOWABLE UNCERTAINTY BUDGET FOR PLASMA GLUCOSE |

Three main components of uncertainty:

1. Uncertainty of references - reference materials, reference procedures;

2. Uncertainty of commercial system calibrators - manufacturer s calibrator values [transfer
process];

3. Uncertainty of random sources — systemimprecision, individual lab performance.

Measurand definition

S nserta,,
4.05% minimum
2.70% desirable
1.35% optimum

Uncertainty of

Uret

[PPSRl | System calibration
uncertainty uncertainty (W + W)

Post-market surveillance of IVD medical
devices: further issues

> Possibility to select different types of
traceability chains by IVD manufacturers

> Uncertainty (including imprecision) of the
measuring systems for certain analytes may
be too large

» Commercial assay may not be selective for
the measurand

UNIVERSITA DEGLISTUDI
i MiLANO

budget
System imprecision U
Individual lab
[ MEASUREMENT UNCERTAINTY
(1QC safety margin) [| (U2 + Uea + W gngon)” <1 N
Patient result N
CIRME [for unbiased results]
BragaF etal. ClinChem Lab Med 2015;53:905-12
Unaversir brct Stuot
D1 Mit AN
Braga F, Panteghini M. Clin Chim Acta 2014;432:55-61
Company Patform_ Princple of Galbrator Decared standrd_Higher-order eference
commercial method uncertaint chain used” associated with the used chain®
Method _ Materal
Abbort_ Architect ND Muliconsttuent calbrator 270% DM5  NSTSRMGS | A 12215
Beckman AU Hexokinise System calibrator D I NIST SRM965 | A 1221453
Synchron Hexokinase Synchron multicalirator  ND. D NISTSRM9173) D 150-300%°
Roche  Cobasc  Ho Chas 084 oM 8 170¢
et Cias o DM ND 5 170
Modular e Chas. osax M ND 8 1 70¢
col Cias osax ioms 8 170¢
Siemens  Advia Hexokinase alibrator 130% Hexokinase NIST SRM917af C 1.88-3.26%°
cop Chemistry calibrator 080% Hexokinase NISTSRM917af C 188-3.26%

Measurand definition

et === Chain A = 0.73% vs. Chain C = 1.63%

Frot + ucal)*

4.05% minimum

(wiref + uZcal + utrandom) =——{=> 2.70% desirable
1.35% optimum

W_acssiermrsin.

potient reslt

The quality of glucose measurement may be dependent on the type
of traceability chain selected for trueness transferring, sometimes making difficult
(e.g., chain C) to achieve the acceptable limits for measurement uncertainty on clinical
samples

TRACEABILITY CHAINS AVAILABLE FOR IVD MANUFACTURERS FOR
PLASMA 6LUCOSE

A NIST SRM 917 B nistsmo17
GC1DMS @ NiST GeiDms
{acredited reerence aboratory]
NIST SRM 965 —
(glucose in human serum) biological samples.
" Manufacturer’s Manufacturer’sinternal
internal procedure eocaduce
Commercial )
calibrator ‘Commercial
"N Commercial calibrator ~, commercial
T system
Patient’s sample results Patient’s sample results
C  wistsrm N D NISTSRM 917
~
€DC Hexokinase Manufacturer’s
{accredited reference laboratory] ioteral pracachice
Camparon on
biological samples Commercial
Manufacturer’sinternal calibrator  commercial
procedure system
Commercial Patient’s sample results
calibrator  commercial
- otem -
Patient's sample results’ IVD manufacturers may spend different

CIRME amounts of the total uncertainty budget
in implementing traceability of their
measuring systems

UNIVERSITA DEGLI STUDI Braga F & Panteghini M. Clin Chim Acta 2014;432:55-61
i MiLANO

Post-market surveillance of IVD medical
devices: further issues

> Possibility to select different types of
traceability chains by IVD manufacturers

> Uncertainty (including imprecision) of the
measuring systems for certain analytes may
be too large

> Commercial assay may not be selective for
the measurand
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HbA1c reference system and
associated combined standard uncertainty

Combarad warciart

[rs—— l—“}
51 we

u. 0%

pre=———

Analytical goals for HbA;c measurement

7 e

Quality level U

£t o
Optimal <06 ! oo mixra e
Desirable <13 N .
Minimal <19 i

[Braga F & Panteghini M, Clin Chem Lab Med 2013;51:1719]
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72

70
Category 2A 68

66

62
60
58

Sample 2 (mmol/mol)

56
54
52
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314 334 354 374 394 414 434

/ [
° DD‘
% ° LI /
alelo of ./
A
< oft ¥~ “Tosoh
s | |
o OMILOE o
3 i L I
% o o e g1 {
o ®
M

areatargetvalue
+ permissible total error

Sample 1 (mmol/mol)

MoscaA et al., Clin Chim Acta 2015;451:305

Federica Braga® and Mauro Panteghini
Standardization and analytical goals for glycated

hemoglobin measurement
Clin Chem Lab Med 2013;51:1719-26

Further advances are needed to:

1. reduce uncertainty associated with
higher-order metrological references
(reference materials and procedures)

2. increase the precision of commercial
HbA1c assays

CIRME

Post-market surveillance of IVD medical
devices: further issues

> Possibility to select different types of
traceability chains by IVD manufacturers

> Uncertainty (including imprecision) of the
measuring systems for certain analytes may
be too large

> Commercial assay may not be selective for
the measurand
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DE GRUYTER

Letter to the Editor

Dominika Sz6ke*, Assunta Carnevale, Sara Pasqualetti, Federica Braga, Renata Paleari and
Mauro Panteghini

More on the accuracy of the Architect enzymatic
assay for hemoglobin A _and its traceability

to the IFCC reference svstem
Measurand defintion’
‘Primary callorator /
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Selectivity definition

”Property of a measuring system used
with a measurement procedure,
whereby it provides measured quantity
value for one or more such that the
values of each measurand are
independent of other measurands or
other quantities in the phenomenon,
body, or substance being investigated.”
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Enzymatic assays for creatinine: time for action®?

Intornational Fadoration of Clinical Chemistry
and Laboratory Medicine (IFCC)"

The analytical non selectivity

IFCC Scientiic Divisian
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Table 3 8 from ca package inserts of serum invitro
diagnostics companies.

Company  Platform principle of commercial method  Callbrator Declared _ Higher order reference. fypeof  Combined standard
standard ed traceabilty  uncertinty associat
uncertainty’ chainused  with the used chain'

V' Method _ Mater

e esaneree 155U the case of serum creatinine
¢ The alkaline picrate method is unable to measure
solely creatinine
¢ Endogenous and exogenous substances may
significantly interfere: particularly, proteins in
serum can lead to significant overstimation with
various alkaline picrate methods
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Traceability implementation does not correct for
analytical non-specificity problems
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Figure 2. Regression analysis and bias plot comparing serum
creatinine results obtained with Olympus alkaline picrate (Jaffe)
assay (AU2700 platform) and gas chromatography-isotope dilution
mass spectrometry (IDMS) reference method. The Olympus Jaffe
assay is reported by the manufacturer to have been standardized
(“recalibrated”) against the National Institute of Standards and
“Technology SRM 909b, a secondary reference material with creatinine
values assigned by IDMS. Note the positive intercept [0.204 mg/
dL (18 pmol/L)] of the regression analysis indicating difference in
analytical specificity between the two methods.

M. Panteghini, RIMeL / 1J)LaM 2007;3 (Suppl.)
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RESEARCH ARTICLE Open Access
Clinical evaluation of analytical variations in
serum creatinine measurements: why laboratories
should abandon Jaffe techniques
lefke Drion", Chri Klaas H Groenier'?, Cas Weykamp*, Henk JG Bilo"*%, Jack FM
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Types of metrological chainsthat can be used to implement the traceability of blood creatinine results*
[BragaF, Infusino, ini M. Clin ChemLab *All JCTLM recognized
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Reference value (ymoliL)

EQA materials with physiologic (88.4 pmol/L) and borderline (123.8 umol/L)
creatinine concentrations vs. the desirable goal for total error

Enzymatic assays (n=23)
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[Carobene A et al., Clin Chim Acta 2014;427:100]
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EQA for quantities where no high-order
reference is available

System-dependent target values should be used to
evaluate the performance of participating
laboratories

HOWEVER

in this case the values assigned to the EQA materials
should be determined by reference institutions
(possibly including the manufacturer releasing that
specific measuring system), working under strictly
controlled conditions in order to maintain
measurement uncertainty as low as possible, and not
CIRME as a peer group mean.

Panteghini M, Clin Chem Lab Med 2010;48:7
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RocheFolate Il assay Roche Folate Il assay
code 07559992190 code 04476433190
(traceable to NIBSC03/1781S) (home-made
calibration)

At a folate concentration around the lower reference
limit of the old Roche assay, a positive bias of (50% vs.
the recalibrated Roche assay can be observed

Univ 1STUDI

ERSITA DI
i MiLANO
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Case study #4: Folate @

¢ To improve assay harmonization, in 2016
Roche folate method has undergone
recalibration to the WHO NIBSC 03/178
International Standard

* After recalibration, a significant change in
the average folate measured values was
internally recorded

CIRME
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Do not forget the post-analytical EQA

Taking into account the [50% difference experimentally found
at the lower reference limit (LRL) level, the shift from 4.6 pg/L
(Roche recommended LRL for old calibration) to 3.9 pg/L
(Roche recommended LRL for recalibrated assay) appeared to
be inconsistent.

Consequently, a misleading overestimate of the prevalence of
folate deficiency is expected if the recalibrated Roche assay
will be used together the manufacturer’s newly
recommended LRL.

CIRME

FerraroS, PanzeriA, Panteghini M. Clin Chem Lab Med 2017;55:1262-75
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Case study #4: Folate @
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Letter to the Editor

Simona Ferraro*, Andrea Panzeri, Simona Borille, Dominika Szoke and Mauro Panteghini
Estimation of the reference interval for serum
folate measured with assays traceable to the
WHO International Standard
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Serum indices

Advantages Suitable for testing

« Overcoming visual inspection and arbitrary judgment about
sample quality

* Automatic transmission of hemolysis degree to the
laboratory information system (LIS)

o Assessment of sample quality in high-volume clinical
Iaboratories where preanalytical and analytical workstations
are Integrated

« Surrogate measure to judge phlebotomists’ performance

CIRME

Unsuitable for testing

Journal of Laborawry Aitomation 2012,18.184-188
UNIVERSITA DEGLISTUDI
MiLaxo
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for Laboratory
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Har ization of is index and use: Is
it possible?
Alberto Dolci **, Mauro Panteghini "
* ko Chent et vy sl Lt S’ i, bty
. ey
Table 1
a
Company platform Inererent o Diluent type Hireport
materialused __of hemoglobin ested [¢/]] _for Hlteting ] __[volume [}
‘Abbott Architect Fresh erythrocyte. 20 53 Saline [200]  572/604; 628660 Slevels
hemolysate
Beckman Coulter AU Fresh erythrocyte 5 20-16 Saline [150]  410/480; 600/800 Glevels
hemol
Beckman Coulter Synchron ~ Fresh erythrocyte 5 1 Trisbuller 340,410, 470, 600,670 11 levels
hemolysate PHI5(200]
Ostho Vitros Fresh erythrocyte  5-10 E Unditted 5227750 Concentration unts
hemolysate
Roche Cotus & Integra  Fresh erythrocyte 10 6 Saline[150]  570/600 Absolute numbers
hemolysate [range: 1-1000]
Siemens Advia Fresh erythrocyte  5.25 s Sline[100]  571/5%
hemolysate
Siemens Dimension Fresh erythrocyte 10 10 Water[150]  405/700 Blevels
hemolysate
Recommended® Fresh erythrocyte 10 n Notgivingrise Detection methods should Concentration unic
hemolysate an acourate to paraprotein  for the absorbance spectrum overlap  or absolute number
measurement precipitation  of hemoglobin,blirubin and
ipemia turbidity
= Hlanalysis does not consume the sample.
" According o the Clinical and Laboratory Standards Institute document C56-A 5.

Contents lists available at ScienceDirect

Clinica Chimica Acta
Clin Chim Acta 2013;426:33-40

journal www elsevier.

Heterogeneity of manufacturers' declarations for lipemia @mw‘
interference — An urgent call for standardization
Nora Nikolac**!, Ana-Maria Simundic ?, Manuela Miksa ?, Gabriel Lima-Oliveira ™', Gian Luca Salvagno ",
Beatrice Caruso , Gian Cesare Guidi"* € nd e i
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Greatnine Y + -
Clucose + - v
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Albumin + = -
B - / -
« - - -
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Ay - - -
ar - - -
cer - - -
Silirubin — - =
Magnesium - - -
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IMPLEMENTATION OF AN INTERNAL QUALITY
CONTROL PROGRAM FOR THE PHOTOMETRIC
ICTERIC INDEX DETERMINATION

E. Aloisio"?, A. Camevale', S. Pasqualetti', S.
Birindelli", A. Dolci', M. Panteghini'?

"Clinical Pathology Unit, ‘Luigi Sacco’ University
Hospital, Milan
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Because of potential impact on patient outcome,
determination of interference indices should be considered
like any other laboratory test

1 1

Need to guarantee the quality of the
determination through the implementation of a
Quality Control

EVALUATION OF LONG TERM IMPRECISION
OF PHOTOMETRIC HEMOLYTIC INDE:
DETERMINATION ON ABBOTT ARCHITECT 16000

E. Aloisio'2, A. Carnevale', S. Pasqualetti’, S.
Birindell’, A. Dolci', M. Panteghini'?

"Clinical Pathology Unit, ‘Luigi Sacco’ University
Hospital, Milan

QC programs for serum interference indices are not widespread

Limited offer on the market of manufactured control materials

It is possible to organize a complete and effective IQC program

UNIVERSITA DEGLISTUDI
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for assuring accuracy of these measurements

What about
EQA?

Conventional External Quality Assessment

EQA

non-commutable

samples

consensus (‘peer’)
group assessment

- g
performance

specifications not

clinically oriented -
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Are you tired of comparing
your site’s apples 1o
anather site’s aranges?
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Constraints limiting the infroduction of
EQA that meet metrological criteria

Miller WG et al. Ciln Chem 2011;57:1670

Technical aspects: lack of certified control materials or
difficulties to prepare commutable samples

Practical considerations: complicated logistics of
distribution of frozen samples

Educational limitations: lack of awareness of which quality
factors make an EQA important

Economic concerns: higher costs

16/01/2018

Official Journal L7
of the Earopean Unian

New EU regulatory framework

¢ Supervision of Notified Bodies

¢ Post-market safety and surveillance activities,
with enhanced involvement of healthcare
professionals and patients

¢ Transparency
— Summary of safety and performance data
— Traceability of devices

e Access to external expertise (scientific experts,
reference laboratories)
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What COPERNICUS did was take the existing ‘a priori’ concept of
the world and pose an alternative ‘a priori’ concept

I
The earth is flat and fixed in space The earth is spherical and moves around the sun
Scherna i pamls disborss Spharrasum Hypetypafic frffcmeris mwsd.s Copermicas.

Equivalency-based grading

CIRMF

What TRACEABILITY does is take the existing ‘a priori’ concept of the
Quality Control and pose an alternative ‘a priori’ concept

UNIVERSITA DEGLISTUDI

Accuracy-based grading

Scand J Clin Lab Invest 1998; 58: 265-268

EDITORIAL
;

Is it possible to create a perfect external control
system?

P. H. PETERSEN

Department of Clinical Biochemistry, Odense University Hospital, Odense, Denmark
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Table 1: Unique benefits of External Quality Assessment Schemes
meeting metrological criteria.

- Giving objective information about quality of individual laboratory
performance
- Creating evidence about intrinsic standardisation status/
equivalence of the examined assays
- Serving as management tool for the clinical laboratory and IVD
manufacturers, forcing them to investigate and eventually fix the
identified problem
- Helping those manufacturers that produce superior products and
systems to demonstrate the superiority of those products
- Identifying analytes that need improved harmonisation and
stimulating and sustaining standardisation initiatives that are
needed to support clinical practice guidelines
- Abandonment by users (and consequently by industry) of
CIRI nonspecific methods and/or of assays with demonstrated
,-a# insufficient quality

UniversITA DEGLI STUDI [Ferraro S, Braga F, Panteghini M. Clin Chem Lab Med 2016;54:523]
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“It was the acceptance of the
Copernican revolution that
distinguishes modern man from his
medieval predecessors.”

Robert M Pirsig — “Zen and the art of motorcycle maintenance”, 1974
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