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Do we need performance
specifications?

I THINK SETTING GOALS
15 VERY IMPORTAN

| |WITHOUT A GOAL, HOW WOULD |
YOU KNOW WHEN ©OU FAILED?
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Do we need common performance
specifications?

« Criteria for the use of a test in a specific clinical
setting

 Criteriato share commonreference interval and
decision levels

» Criteria for acceptable performance in EQA



The Stockholm consensus

CONSENSUS STATEMENT*

The main outcome of the Conference was

agreement that the following hierarchy of

models should be applied to set analytical
quality specifications.

1. Evaluation of the effect of analytical perfor-
mance on clinical outcomes in specific
clinical settings

2. Evaluation of the effect of analytical perfor-
mance on clinical decisions in general:

a. Data based on components of biological
variation

b. Data based on analysis of clinicians’
opinions

3. Published professional recommendations
a. From national and international expert

bodies
b. From expert local groups or individuals

4. Performance goals set by

a. Regulatory bodies
b. Organizers of External Quality Assess-
ment (EQA) schemes

5. Goals based on the current state of the art

a. As demonstrated by data from EQA or
Proficiency Testing scheme

b. As found in current publications on
methodology.
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DE GRUYTER Clin Chem Lab Med 2015; 53(6): 833-835

Consensus Statement

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
Conference of the European Federation of Clinical
Chemistry and Laboratory Medicine

The 5+ level hierarchy replaced by a 3 level hierarchy:

1. Evidence
2. Biology
3. Technique
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What type of evidence?

Clinical outcome
— Mortaility
— Timeto treatment
— Financial benefits

Few studies
— Troponin testfor diagnosis of acute coronary syndrome
— Rapidtestfor Strep A, to reduce the prescription of antibiotics
— Blood glucose for the monitoring of diabetes, and some more



What type of evidence?

Clinical expectations are also evidence

The experienced clinician ’knows” the performance of a test.

Opinion Paper

Geir Thue and Sverre Sandberg*

Analytical performance specifications based on
how clinicians use laboratory tests. Experiences
from a post-analytical external quality
assessment programme

EQUALIS



What biological variation?

Biological variation
— Betweenindividual
— Withinindividual
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What biological variation

CIs and Power Calculations for Within-Person
Biological Variation:
Effect of Analytical Imprecision, Number of Replicates,
Number of Samples, and Number of Individuals

Thomas Reraas, '™ Per H. Petersen,' and Sverre Sandberg®?

Within-person
biological
wariation
around
patients mean

Analytical
variation
around real
sample value

Fig. 1. The 2-level nested ANOVA model illustrating the relationship between the SD_, and the 5D, as well as the SD,.

Roraas etal 2012
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Biological variation - terminology

Table 1. Terms and symbols most commonly used to define the
component of BV applicable to individuals and groups.

Frequency of Frequency of
Term term Symbols symbaol

Applicable to individuals

Within-subject biological variation 18 @ 35
Intraindividual biological variation 11 5 8
Intraindividual variation 11 v, 7
Intraindividual variation 10 v, 6
Within-subject variation 9 OV 6
Within-subject coefficient of variation v, b
Intraindividual variability CVithin-subject 3
Within-person biological variation L — 3
Within-person variation vy 3

Intraindividual biological variation
Intraindividual CV
Within-subject CV

Within-subject biological variation

[T T [y T R T R N O = |

Applicable to groups
Between-subject biological variation 16 @ 29
Interindividual variation 14 : 7
Between-subject variation 7 TV, 5
Interindividual biclogical variation vy 4
Interindividual CV oV, 2

Interindividual variability
Between-person variation

Between-subject coefficient of variation

SlmundIC et al, 2015 Interindividual variation

= i T T T




What biological variation?

Anna Carobene*

Reliability of biological variation data available
in an online database: need for improvement

DE GRUYTER Clin Chem Lab Med 2015; 53(6): 879-885

Opinion Paper

William A. Bartlett*, Federica Braga, Anna Carobene, Abdurrahman Coskun, Richard Prusa,
Pilar Fernandez-Calle, Thomas Raraas, Neils Jonker and Sverre Sandberg, on behalf of

the Biological Variation Working Group, European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM)

A checklist for critical appraisal of studies
of biological variation
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Bartlett et al, 2015

Length of study
Sampling

Samples

Conditions for analysis of samples

Data amalysis

Outlier analysis

Heterogeneity of variance

Statistical mathods described and
appropriate

Results

Terminology

Results clearly presented and
managad

3.4(0)
3.5(0)

3.6(0)

37(0

4.1(c)

£.2(0)

4.3(0)

5.1(D)
5.2(D0)

Length of the study periods should be clearly identifiad.

Sampling protocols (e.g., subject preparation, sampling conditions)
that minimise pre-analyticalvariation shauld be adequately described
to enable transportability of the data [25]. Numbers of samples taken
should be sufficient to deliver the required power to the study [25,
26).

Recorded details should include the beginning and end date of the
study and timings of sampling.

Sampling conditions and sample type should be described in detail.
Pre-analytical storage conditions of samples should be described.

A description of conditions underwhich the sampleswere analysed.
Analytical protocols should be designed to minimise sources of
analytical variation (Optimal Conditions Precision) [24].

Data analysis techniquas should be described. The power of the study
toidentify indices of biological variation should be calculated and
presented® [2&].

Outliers should be excluded from the final analysis of the data. Test
for autliers should be applied to all levels of data (between replicate
analysis, betwesn sampleswithin subject, between subjects) [25]. The
numbers of outliers and reasons for their exclusion must be given,
Subjectswith outlyingwithin subjectvariance should be rejected from
calculations used to determine an estimate of commaon true variance,
The numbers of outliers and reasons for their exclusion must be
givent,

Statistical methods used should be appropriately identified, fit

for purpose and referenced, Data that do not conform to a normal
distribution should be apprapriately transformed [25].

Unified terminalogy [13] should be used and appropriately

defined metadata clearly presented to enable understanding and
transportation of the data through time and across health care
systems.

Terms and symbols should be used to describe biological variation
should conform standards identified by Simundic et al. [13].
Biologicalvariation data, with derived indices, should betabulated

in a formatthat enables extraction of the key data unambiguously
associatedwith a minimum data set to enable trans portability of the
data.

Pawer of the study and confidence limits around estimates of
binlogical variation should be presented [2&].

The results section should clearly identify the results of outlier
analysis undertaken and confirm homogeneity of the data sets.

If data are stratified the variables used to enable this should be clearly
characterisad.
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What biological variation?

Anything else?
— Matrixeffects
— Sample specific error components
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What biological variation?

« If the within-subject variation is very heterogenic, a
common figure that is representative for a group of
individuals can not be found.

« Performance specification can not be based on data
unless representative for the target patient population.

« The matrix effect, or sample specific error component,
must be considered.



What technique?

”State of the art” quality?

The imprecision should be less than half of the within-subject biological variation {C‘u’w} or

the total imprecision should be less than the imprecision that can be achieved by the better
50% of laboratonies in the external quality schemes.

Quality specifications as stated by an EQA oragnisation

The best possible quality?
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Task and finish group
“Allocation of laboratory tests to
different models for performance

specifications” (TFG-DM).




EFLM

EVROPEAN FEDERATION -
OF CLINICAL CHEMISTRY

AND LABORATORY MEDICINE

* Terms of Reference: To allocate different tests to
different models recognizedin the Strategic
Conference Consensus Statement and to give an
overview and a reason for why tests are
allocated to the different models.

* Deliverable: To produce a list of laboratory tests
allocatedto the different performance
specifications (starting with the most common)
to be put on the EFLM website. To publish a

paper describing the rationale behind listing the

differenttestsin the different model groups.
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TFG — DM composition

Chair Ferruccio Ceriotti - Italy

Members

George Klee - USA

Pilar Fernandez-Calle - Spain
Gunnar Nordin - Sweden
Mauro Panteghini - [taly
Sverre Sandberg - Norway
Thomas Streichert - Germany
Joan-Lluis Vives Corrons - Spain
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1) Possible criteria

1. The measurand has a central role in
diagnosis and monitoring of a specific
disease = outcome criteria;

2. The measurand has a high homeostatic
control = BV criteria;

3. Neither central diagnhostic role nor
sufficient homeostatic control = state-of-
the-art.
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One or several different performance
specifications for each test?

Different specification for POCT and hospital use of a test?
Different specification due to the intended use of a test?

— Screening versus confirmation tests?
— Use for monitoring, diagnosis or something else?

Yes, we need one performance specification for each intended use!



Equalis performance

. gen . 5y . L
specifications ("quality goals”) different materials

Tabell 1. Allmén klinisk kemi. Kvalitetsmalen &r uppstallda sexpertgrupp for Allman
klinisk kemi.

Storhet Maximal avvikeiSe (1%) Maximal avvikelse i Kommentar
absoluta tal vid

Mggm';:a‘ "::‘r‘l:"nf‘ referensintervallets
ovre grans
P—ALAT 12 12+ 0,13 pkat/L
P—Albumin ] g 24 gL
P—ALP 12 12 0,22 pkat/L
P—Amylas 12 12 0,24 pkat/L
P—Pankreasamylas 12 12 -1
P—ASAT 12 12 0,09 pkat/L
P—RBilirubin 12 12 3,0 ymol/L
P—Bilirubin, konjugerat 12 12 -F
P—Calcium 3 3 0,08 mmol/L
P—CK 12 12 0,81 pkat/L
P—Fosfat 5] 5] 0,10 mmal/L
P—Glukos 10 10 -
P—GT 12 12 0,23 pkat/L
P—HDL-kolesterol 10 10 0.27 mmaol/L
P—Jarn 12 12 4,1 ymaol/L
P—Kalium 4 4 0,18 mmol/L
P—Klorid 2 2 -T
P—Kolesterol 5 ] 0,39 mmol/L
P—Kreatinin 8 & 8,4 ymaol/L
P—Laktat 12 12 -T
P—LD 12 12 0,50 pkat/L
P—LDL-Kolesterol 12 12 0,64 mmol/L
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Equalis performance specifications | o/ o - oo ol e)
("quality goals”) results and groups of results
(methods or conglomerates™)

Tabell 2. Hematologi. Kvalitetsmalet uppstalit av Ec ertgrupp for hematologi.

Storhet Maximal avvikelse Maximal avvikelse Kommentar
for enskilt resultat for hel metodgrupp
fran malvirde (metodbias)
(2%) (%)

B—Hemoglobin ) 2
B—Leukocyter 15 G

B—EVF 5 2
B—Trombocyter 16 (&
B—Lymfocyter 16

B—Granulocyter 23

B—MCV 3 1
B—Erytrocyter 5 2
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Different quality specifications due to different

ways to calculate them?

5% 5% 6 %

P-Albumin
P-Calcium
P-Phosphate
P-Chloride
P-Creatinine
P-Cholesterol
B-Haemoglobin
B-Leukocytes
HbAlc

P-CRP

Erc-MCV

3%
6 %
2 %
8 %
5%
5%
15 %
7 % at 48 mmol/mol

10 % (hosp)
15 % (POCT)

3%

3%
6 %
2%
8 %
5%
5%
10 %
8 %
15 %

5%

4 %
8 %
3%
8 %
6 %

8 %

Rili-bak

20 %
10 %
16 %
8 %
20 %
13 %
6 %
18 %
18 %
20 %

[Fe] E B i I iy,
[ 1 Ft | it

el A iy
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A complex matter

For each measurand:

Quiality specification x number of intended uses x number of EQA-materials x
number of calculation models x etc x ....

We need a simple model....
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B-Leukocyter { 10{9)iL )

Hvalitetsmal (%) +H-15
ECgen rapportgrupe: Sysmex
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50 07 L0 4 0,19
Azt vands: C%: 32 CV%: 37
Epen savikelne Epen arvikele
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P-Calcium { mmolL )

Hualitetsmal %) o3
Syer rapRORarupE. Siemans
r/'_ Eqen rapportgrupp (20} Samtliga (261 _"‘\
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Azt vande: C\o: 15 Ch: 20
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P-Klorid { mmollL )

Kvalitetsmal %) -2
Saen rapportarupe: Siemens
II/" Eqan rapportarupp (20} Samtligs (E8) ‘\
Eget resultat: 123 Medeivarde: 12 Iedeivdrde: 121
i 50 02 1 5.50
Asatt varde CW%: 2.4 CWV: 43
- - Sper misslse
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P-Kreatinin { prmolil }

sivalitetsmal (%) -8
Saern rapRcriaruRe: Siemens enzymatisk
/" Eqen rapportarupp (20} Samtliga (101} '*\'
Eget resultat: 78 Medelviarde: 33 Medelidrde: 3
) 50¢ 443 50 15,87
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P-Kreatinin ( pmol/L)

-

Kvalitetsmal (%) +-8

Egen rapportgrupp: Siemens enzymatisk
Eget resultat: 61
Asatt varde: -

Egen rapportigrupp (18)

Medelvards: 61,6
sh- 1,05
CV%: 1,7

Egen avvikelse
Absolut (enheter):  -0,6

Relativ (%) -1,0
Antal SD -0,57
Medelavvikelse%: -1,83

(senaste 10 omgangama)

Samtliga (102)
Medelvarde: 65,4
SD: 3,62
CV%: 55
Eden avvikelse

Absolut (enheter):  -4,43
Relativ (%): -6,8
Antal SD -1,22
Medelawvikelse%: -6,97

(senaste 10 omgangarna)
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A transition from Jaffe to enzymatic

methodsin Sweden

Other
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Improved performance over years
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The last 4 years: the fraction of creatinine results within
performance specification (+/- 8 % has declined

Creatinine in normal plasma

Year

100
2012
™ 2013
95 W 2014
M 2015

frequencies (%)
(o]
o

00}
u
!

80 -
yes no

within performance specification
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The exampleglucose

AJCTML
recognized RMP!

Performance specifications has been agreed with the proféssional
societes in Sweden for three different intended uses;

Comparison method:

Diagnostic method:

Monitoring method:

Jamforelsemetod: 95 %4 glukosresultaten ska vara inpm £7 % fran resultaten
med en referensmetod.

Kvalitetsnivan behover normalt inte uppnds i klinisk praxis, men ska efterstrévas
nar man anvander metoden som jamforelsemetod for att utvardera andra
metoder.

g
denna kvalitetsniva uppnas pa sjukhusiaboratorier och primana atorier.
Kvalitetsnivan ska uppnas vid diagnostik av diabetes fér patienter som ligger i

Diabetesdiagnostik: 95 % av glukosresuitaten ska vara inomh £10 % fran en
j&mférelsemetods resultat. Med korrekt provhantering och en\bra met an

grénsomrade och i andra situationer som kréver god kiinisk sdkerhet, sasom
patienter med kontinuerlig matning dér egenmataren anvands for kalibrering av
CGM och patienter med graviditetsdiabetes. Aven barn med diabetes kan
beh&va egenmitare med noggrannhet pa silverniva.

Brons

Diabetesuppféljning: 95 % av de enskilda glukosresultaten ska vara inom
%15 % ffan en jamforelsemetods resuitat.

valitetsnivan ska uppnas vid glukosmatning i sjukvarden, samt vid egenmaétning
av patienter sjiiva, f6r uppfdljning av patienter med kand diabetes. Denna
kvalitetsniva motsvarar ISO 15197:2013. Vissa undantag finns, se silvernivan.
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The exampleglucose

Definition of the measurand.

1) Thecomponentoranalyteis easy to defind: glucose
2) The measurand:the concentration of glucose in the patients blood plasma

Practical advice to laboratories and manufacturers on how to verify their
methods

1) Step 1: Verify that the selected comparison method fulfills ’gold criteria’:
TEa 7%, including preanalytical errors and sample specific errors.

2) Step 2: Compare your working method with the comparison method.

95% of the results should be within +/- 10% of the comparison method
(silver criteria) or +/- 15 % (bronze criteria)



The exampleglucose

The total allowable error should also consider preanalytical errors

and the 'matrix effect’ ('sample specific errors’)

5.3. Resultatets osidkerhet

Matrutinens totalfel kan beraknas med foljande formel for bade vendsa och kapillara prover:

Totalfelet = +1,64 X | imprecision? + matrisef fekt? + preanalytiskt slumpfel? + |biasl

Totalfelet far allisa vara hogst +10 % om kvalitetsmalet ska anses vara uppfyllt. Observera dock att
matriseffekt samt preanalytiskt fel ar svarkvantifierade.




The exampleglucose

AJCTML
recognized RMP!

Performance specifications has been agreed with the profegsio
societes in Sweden for three different intended uses:

Jamférelsemetod.: 95 % a%ukosresunaten ska vara '"5 7 "/}’n resultaten

! med en referensmetod.
Comparison method: | Kualitetsnivin behd - .
e e anydinder et 1ISO15197 recognize
alsoYS| as a
miraamascs o vedy| reference method

. i iva uppnas pa sjy
. . @U“W@U’ demakaitesma s for Plasma-Glucose.
Diagnostic method: ;;;zw

patienter med kontinuerl nm  anvandas alorering av

CGM cch patienter 1y
behdva egenmatare

Bmi‘;",ﬂ’?;ﬁ::g If a meter fulfils criteria for
Monitoring method: aesnanskau ACCUFACY in relation to

av patienter sjdiva, fi

kvalitetsniva motsva YSL does |t aISO fUIfll the
Silver criteria?
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The summary

Quiality specifications might be useful

Different specifications according to the intended use, sample material used,
etc, make the situation very complicated.

A simplified model must be used to reduce the number of possible
specifications to a number of needed specifications

A hard work to underpin specifications






Take ahome message

Performance specifications for test results are needed, simply in order to
evaluate if results from a test method fulfils them or not.

Different performance specifications might be needed according to the intended
use of a test and according to which method that is being used to specify
the quality of the test results..

The number of possible performance specifications need to be restrictedto a
number of needed performance specifications.

Quiality specifications should be based on one of the three models; clinical
evidence, biological variation and state-of-the-art. The EFLM Task and
finish group “Allocation of laboratory tests to different models for
performance specifications” (TFG-DM) will discuss how the three models
should be implemented for different measurands and various intended
uses of the test results.



