%= = Performance criteria
L for internal QQ; how
to definea significant
, deviation from the
= - expected results

24-25 November 2014 ovapies st

1¢ EFLM Sirategic Conference
Defining analytical
performance goals
15 years after the
Stockholm Conference
£~ RN benctonst Scloetic Mastig

Ferruccio Ceriotti Duilio Brugnori Sonia Mattiof

1. Serviziadi Medicina di Laboratorid)spedaleSanRaffaele Milano
2. LaboratorioAnalisiChimicoCliniche SpedaliCivilidi Brescia, Brescia
3. Laboratoriodi PatologiaClinica, Presidi@spedaliero di Esine, Esine

(BS), ITALY

Internal CQ

Y

AaLI NG 2F ljdatAde YIyl 3
quality requirements o6 L{ h dnnnYH,|

A Set of proceduresitended to monitor the
performance of a test procedure to ensure reliabl
results

A Whole set of activities performed to assure the
constant monitoring of the performances of an
analytical system with the aim of providing an
alarm as soon as the analytical process fails to
meet the predefined analytical goals
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Steps for IQC implementation
according CLSI G28

Define the quality specification for the test
Select the appropriate controhaterials

Determine the stable (in control) performance
characteristics of the measurement procedure

Identify candidate quality control strategies

Predict the likelihood that candidate quality control
strategy will detect oubf-specification performance

Specify desirable goals for the QC performance
characteristics

7. Select a quality control strategy whose predicted
performance meets or exceeds the quality control
performancegoals
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1. Define the quality specification

A Performance criteria based on true and false
classification: e.g. total cholesterol or
cholesterol fractions, HbAlc, glucose, etc.;

A Biological variation: components with good
homeostatic control e.g. electrolytes,
substratesegtc;

A State of the artanalyteswhere B\targets are
presently impossible to meet or where they
are not completely reliable (too wide).

N
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3. Determinethe stable (in control) performance
characteristics of the measuremeptocedure

Use theuncertainty approach

A Calculate the measurement uncertainty of
your method at different concentration levels

Measurement uncertaintythe theory

From the metrological standpoint:

An general, theesult of a measurements
only an approximation oestimate of the
value of the measurand and thus is completg
only when accompanied by a statement of
the uncertainty of that estimate.
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Measurementuncertainty: definition

Nonnegative parameter characterizing the
dispersion of thequantity valuesbeing attributed to
ameasurand based on the information used

[VIM 2012, 2.26]

NOTE 1 Measurement uncertainty includes components arising from
systematic effects, such as components associated eathectionsand
the assigned quantity values wfeasurement standardsas well as the
definitional uncertainty. Sometimes estimated systematic effects are not
corrected for but, instead, associated measurement uncertainty
components are incorporated.

Uncertaintyapproach

A Assumeshat the information from measurement
only permits assignment of an interval of reasonable
values to themeasurand

A Assumeshat all significant systematic errors can be
identified and corrected within some defined
uncertainty,so that all uncertainty components can
be treated in the samenanner.




How tocalculate themeasurement uncertainty
in a clinical lab: the toglown approach

A All the sources of random variability (operators,
reagentsanalyzer'performance, etc.) contribute to
the imprecision measured by a well performed
Internal Quality Controly(R,)]

A An estimation of theuncertaintydue to the bias
[u(bias] can be derived from the measurement of
value assigned trueness material

How to estimate uncertainty related to
random variability i(R,)]

A Calculate the overall CV (Y. a weighted
mean the CV of various time intervals (e.g. 6
months)accordingto the following formula

UR) = (n,- )3 CV,” +(n, - D3 CV,° +..+(n - )3 CV’
(nA + Ng Tt ni) - r‘lperiods
A Calculation to be performed at different
concentration levels
N\
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How to calculate the systematic component of
the uncertainty

* The bias from the assighed value of the manufacturer’s trueness
material can be calculated with the following formula:

2
Shias
u(bias) = |[(bias)?+ + u(Cre
(bias) J (bias) ( N ) (Cref)

* Unfortunately the expanded uncertainty around the assigned
value of the control material [u(Cref}%] usually is not available .
As a surrogate it can be used the uncertainty of the value
assigned to the calibrator:

u(Cref)

u(Cref):% u(Cref)%o="=_ ~3100

Calculation of the expanded
uncertainty
A The square root of the sum of the squares of

the two components of the uncertainty gives
the combineduncertainty

u=./u(R,)? +u(bias)?
A Expanded uncertainty

U=u3k

where k = 2 for 95.5% probability
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4. ldentify quality control strategies

A The most commonly used approach is the
sigma metrics as proposed lyestgard
olaSR 2y GKS ad2dlrt ¢

A Question: is a model based omeasurement
uncertainty applicable?

How to apply the uncertainty
approach to 1QC: the theory

A Estimatedneasurement uncertainty shall be taken into
account to prove the conformity or nonconformity with the
given specification.

A The complete measurement result, @ represented by the
measurement result measurement uncertaintyl{).

e Q
U=k, U=k,

v
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A Conformity with a specification is proved when the
complete measuremenmesult, yQfalls within the zone
defined by a Lower Specification Limit (LSL) and an
Upper Specification Limit (USL) (maximum permissiblg

[ { y-Undy +UX | { [

error).

Q
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LSL USL
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A The same conformity can be proved similarly
when the measurementesult,y, falls within the
zone of maximum permissible error reduced on
either side by the expanded measurement

uncertainty.

LSL UMK 1-U]
U l U
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A Nonconformity of a specification is proved when
the complete measurementesult, yQfalls
outside the maximum permissible error

y+UK [ {[ 2 ; {[ XK

v
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C
C

LSL USL
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A The problemariseswhen the complete o
measurementesult,yQiacludes one of the limits
(or y falls outside the limits reduced ky).

e Q
u,bLu
LSL USL
U U
N LSL USL
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In this case the knowledge of

the possible values of the
measurandcan be encoded ar
conveyed by a probability

density function or a numeric
approximation of such a

function. An assessment of |
conformity with specified

requirements is thus a mattersc > Ust
of probability.

The probability of conformity, assuming a
symmetrical distribution, falls to 50% when the
measurement result equals the tolerance limit.
N

Some practical examples
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Glucose
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Creatinine Level 1
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Creatinine Level 2

BV,minimum limit (13.3%)
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Considerations on the 3 examples

A Glucose the described situation is close to 6
sigma (imprecision = 1.2%Ea= 6.96%), very
easy to detect out of control situations

A Creatinine level 1below 3 sigma (imprecision
= 4.6%,TEa= 13.3%) no way to guarantee the
respect of the target quality 95% of the time

A Creatinine level 2slightly more than 4 sigma
(CV = 3.0%,Eal3.3%), more strict and
frequent control needed

N

Conclusions (1)

The model is based on the following
assumption:

A The control materials respond to the
modifications in the analytical system in a
YFEYYSNI GAYAE N 62 §KS

A The measurement uncertainty has been
definedcorrectly,taking into consideration all
the possible sources efriability,including
biasor its correction

N
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Conclusions (2)

A The model is well applicabtmly if the defined quality
goal is greater than the measurement uncertairity (_

2U0KSNBAAS y2 al OOSLIIFUOS

larger than the quality goal the probability of
producing a result within the quality specification is
always lowethan 95%, s@ne has tcadopt (and
communicate tahe customer} a lower level of target
guality (or change or modify the analytical method).

A The measurement uncertainty should be periodically
verified to assure its stability with time.

Conclusions (3)

A The definition of concentration dependent
measurement uncertainty provides the
reference for detecting significant deviations
from expectedresults.

A Therelationshipbetween the measurement
uncertainty of a method and the quality goal

is the key for the definition of the ability of the

method of providing results of the desired
quality.
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