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What is (the purpose of) QC?
Shrry

Why you have to do QC
everv day (rUn)?

e
% ﬁ g For what purposes?
’ Beofa#E?
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Internal Quality Control or
Invalid Quality Control?

The procedure/interpretation of QC may not be the same for
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Helps to Meet Accreditation
Requirements

Quality Control vs Quality Compliance
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Common Problems
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IQC
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Quality System Essentials
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What are those Requirements?

“In a system you have your core processes and procedures,
preanalytic, analytic, postanalytic. But you also have processes
and procedures that support those core components, as well as

procedures for monitoring core processes, including quality

indicators, quality control and proficiency testing results, self-
inspections, external inspections, accrediting inspections.”
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Latest checklist takes quality management to next level

Program vs System

November 2021—In the latest edition of the general checklist, released in September, the requirements of the
CAP Accreditation Programs have been edited to be more aligned with CAP 15189 (ISO 15189) accreditation requirements.

Valerie Nefl Newitt

A CAP ISO 15189 Synergy Project Team, with members drawn from the CAP's Checklists, CAP 15189, and Quality
Practices committees, has been working to build a philosophical and practical synergy between the CAP's Accreditation
Programs and the SO 15189 standard. Checklist changes made with this coordination in mind will ease the learning curve
for laboratories that wish to seek CAP 15189 accreditation after earning accreditation through the CAP Laboratory
Accreditation Program.

In the new checklist edition, the term * ‘management program" has been replaced with “quality management
system.” and the requirements will make clear that finding and documenting quality gaps must be followed by effective
corrective actions.

‘The decision to use the term “system" instead of “program" is not just a semantic juggle aimed at an adoption of 1SO
language, say those on the project team. Rather, it indicates the team’s collective thinking at the core of these checklist
revisions.

“Our thought process was that a ‘system’ designation helps all of us think in terms of bringing together a host of quality
efforts in an interacting system of various components,” explains Joe C. Rutiedge, MD, a member of the ISO 15189 Synergy
Project Team and CAP 15189 Committee. “We don't want checklist requirements that are just ‘things to get done and out
of the way." If you move away from just checking off the boxes, you can build a better, more functional, and more effective
system.”

Checklists Committee chair Harris S. Goodman. MD, a member of the ISO 15189 Synergy Project Team and the CAP
Commission on Laboratory says a quality system is

In the new checklist edition, the term “quality management
program” has been replaced with “quality management
system,” and the requirements will make clear that finding

and documenting qualit must be followed by effective
Dr. Good corrective actions. ' ~¢Elﬁf£ﬁ

“In a system you have your core But you also have

and procedures that support those well as processes, including quality
indicator proficiency testing results, self-inspections, external inspections,

A lIso includ for - Goodman, chief of the

igation of nonconforming events. Now in 2021 we also must have an evaluation of the effectiveness of
actions. After all, if a corrective action doesn't work, you haven't accomplished anything. Phrases like ‘we will

‘continue to monitor’ when a target is missed will not be enough. This is a significant change in mindset and in the

requirements.”

1S0 15189 project team member James H. Nichols, PhD, D(ABCC), says use of the term “system" the

‘connection

strengthens
with SO 15189 and that “system" is more frequently used across an international pathology population that
has become familiar with ISO language.
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7.2.7 Ensuring the validity of examination results E % I\'E'Lj 5&
7.2.7.1 General E117:3

The laboratory shall have a procedure for monitoring the validity of results. The resulting data shall be
recorded in such a way that trends are detectable and, where practicable, statistical techniques shall be

applied to review the results —,
NEW
7.2.7.2 Internal quality control (IQC)

a) The laboratory shall have an IQC procedure for monitoring the ongoing validity of examination
results, according to defined criteria, that verifies the attainment of the intended quality and
ensures consistent validity pertinent to clinical decision making.

specifications for the same measurand may differ in different clinical settings.

— The procedure should also allow for the detection of lot-to-lot reagent and/or calibrator
variation of the examination method. To enable this, the use of third-party IQC material should
be considered, either as an alternative to, or in addition to, control material supplied by the
reagent or instrument manufacturer.

NOTE Monitoring of interpretations and opinions can be achieved through regular peer review of
examination results.

b) The laboratory shall select IQC material that is fit for its intended purpose. Considerations when
selecting 1QC material shall include:

— its stability;

— that the matrix is as close as possible to that of patient samples;

© IS0 2021 - All rights reserved o 25

1SO/DIS 15189:2021(E)

— that the 1QC material reacts to the examination method in a manner as close as possible to
patient samples;

— that the IQC material provides a clinically relevant challenge to the examination method, has
concentrations levels at or near clinical decision points and covers the relevant range of the
examination method;

c) Ifappropriate IQC material is not available, the laboratory shall consider the use of other methods
for internal quality control.

Examples of such other met] mayinclude-

trend analysis of patient samples, (e.g. with moving average of patient samples, or percentage of
les with results below or above certain values or associated with a diagnosis);

— comparison of results for patient samples on a specified schedule to results for patient samples
examined by an alternative procedure validated to have its calibration metrologically traceable to

the same or higher order references as specified in 1S0 17511:2020; E% & §E
— retesting of retained patient samples. #I:}E
a) 1QC shall be performed at a frequency that is based on the stability and robustness of the

examination method and the risk of harm to the patient from an erroneous result.

The resulting data shall be recorded in such a way that trends and shifts are detectable and, where
licable, statistical techniques shall be applied to review the results.

C

1QC data shall be reviewed, at regular intervals and in a timeframe, which allows a meaningful
indication of current performance.

d

1QC data shall be evaluated against pre-defined acceptance criteria. Where IQC fails the pre-
determined criteria, corrective action shall be undertaken to rectify the failure.

e) The laboratory shall have a procedure to prevent the release of patient results in the event of IQC
failure.

— When IQC criteria are not fulfilled and indicate results are likely to contain clinically significant
errors, the results shall be rejected and relevant patient samples re-examined after the error
has been corrected (see Z.4).

— The laboratory shall also evaluate the results from patient samples that were examined after
the last successful IQC event.

13/1/2022
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Trends, Drifts and Shifts

» 5.6.2.3 Quality Control Data (1so 15189:2012)

— Quality control data shall be reviewed at regular infervals to
detect trends in examination performance that may indicate
problems in the examination system. When such trends are
noted, preventive actions shall be taken and recorded.
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Mean \
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NOTE Statistical and non-statistical techniques for process control should be used
wherever possible to continuously monitor examination system performance.
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Learn from history
or you may end up
repeating all

the same
mistakes
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Development and Evolution of Traditional QC (SPC)

in Clinical Laboratories
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Shewhart SPC Charts o f ‘””’*‘“ .:A'I'?
. . 2SD Limits CLIA’88 Final Rule
R, T . . ‘ Westgard
Al ey Levey-Jennings QC Plotting Multirule QC 2EQC*: Edldvalent QC?
35D Limits *NOT ReaNfime QC

The Center for Medicare and Medicaid Services (CMS) has adopted a new Quality

Control (QC) option under the Clinical Laboratory Improvement Amendments (CLIA)
called the

_Individualized Quality Control Plan (IQCP) from January 2, 2016.

18
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Design a Statistical Internal Quality Control Strategy for Quantitative Tests

Fail to Plan = Plan to Fail
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Development and Evolution of QC Tools
in Clinical Laboratories
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QC Management Tools

* 7940 In the beginning there was Shewhart

« 7950 Levey and Jennings 15t Generation QC
« 7960 Then there was automation

« 1976 2" generation QC “2SD rule”

« 7980 3 generation QC Westgard multirule

« 7990 TQM and 4" Generation QC

2000 Six Sigma and 5" Generation QC
2010 Risk-based 6" Generation QC

2022 QC for the Future, what’s next?

https://www.westgard.com/history-and-future-of-qc.htm

23
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Quality Control

SPC
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@ SPC Tools

* Power Function Graphs Statistical Process Control
* Clin Chem 1979,25:863-9.

» Critical-Error Graphs
* Clin Chem 1990,36:230-3.

» QC Selection Grids @

* Clin Lab Sci 1990,3:271-8.
» OPSpecs Chart

* Clin Chem 1992:38:1226-33. A 2 2 2
- QC Validator : '
* Clin Chem 1997,43:400-3. _!
* EZ Rules 3 computer programs

» Westgard JO. Assuring the Right Quality Right. Chapter 11.
How fo use the EZRules 3 computer program. Madison Wi:
Westgard QC, Inc., 2007.
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Sigma-Metric SQC

http://www.westgard.com/westgard-sigma-rules.htm

Westgard Sigma Rules ™

2 Levels of Controls

Report Results

To look for faster and simpler
tools that will help
laboratories select the right
SQC for their own

13/1/2022

applications.
60 | 50 I 40 | 30 . ™
Sigma Scale= (%TEa-%Bias)/%CV Westgard Sigma Rules
i - 3 Levels of Controls
Report Results
- 7
7
5 =
/1
s 60 | 50 I 40 | 30
L1 Sigma Scale = (%TEa-%Bias)/%CV
https://www.aacc.org/publications/cln/articles/2019/june/challenging-the-status-quo-on-quality-control
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The Fourth Revolution Timeline
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The laboratory is also one of the
professions in the “industrial world”
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Need for PBRTQC
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“‘Real Time” Quality
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Moving Average for Continuous Quality Control: Time
to Move to Implementation in Daily Practice?
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The Benefits of Patient-Based Quality
Control in the Clinical Lab

£ s aomm— e Seon
,g Lab Insights Getlnspred  Survey & Report @ AustradaEngish @ Login
BREAR
i
7.2.7.1 General
The laboratory shall have a procedure for
monitoring the validity of results. The
resulting data shall be recorded in such a
way that trends are detectable and,
where practicable, statistical techniques
shall be applied to review the results.
7.2.7.2 Internal quality control (IQC)
c) If appropriate IQC material is not
available, the laboratory shall consider
the use of other methods for internal
quality control.
Examples of such other methods may
include:
— trend analysis of patient samples, (e.g.
with moving average of patient samples,
or percentage of samples with results
below or above certain values or
associated with a diagnosis);
https://www.labinsights.com/AU_en/get-inspired/content/benefits-patient-
based-quality-control-clinical-lab
37
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https://www.x-mol.com/paper/1390922102527905793
38
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ISO 15189:2022 Requirements

7.2.7.2 (c) Examples HUE

Internal quality coatok Moving

“ e g L
Westgand rules L o o T oy M
ot i Yoo

aren Bt

Patient-based real-time quality
control (PBRTQC) is a laboratory tool
for monitoring the performance of
the testing process. It includes well-

established procedures like Bull's
algorithm, average of nomals, (@,
moving median, moving average

(MA) and exponentially (weighted)
MAs. Following the setup and
optimization processes, a key step
prior to the routine implementation
of PBRTQC is the verification and
documentation of the performance
of the PBRTQC as part of the
laboratory quality system.

Internal quality control: Moving average
algorithms outperform Westgard rules -
ScienceDirect
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https://www.sciencedirect.com/science/article/abs/pii/S0009912021002484
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Recommendations forf laboratory informatics specifications|needed for the
application of patient-based real time quality control
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ARTICLE INFO

ABSTRACT
3 Patient based real time Quality Control (PBRTQC) provide many over QC
Patient based real time quality cantrol approaches including lower cost, absence of lems, real-ime of per-
Moving averages formance, and sensitivity to pre-analytical error. However, PBRTQC is not as simple to implement as conven-
Middleware tional QC because of the requirement to access patient data as well as setting up appropriate rules, action
Dtx miniag protocols, and choosing best statistical algorithms. These requirements need capable and flexible laboratory
informatics (middleware). In this document, the necessary features of software packages needed to support
PBRTQC are discussed as well as for optimal of this technique into laboratory
practice.
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Amajor challenge associated with the implementation of
Moving Average QC is getting your laboratory specific

P ng:
that support MA calculations such as analyzer software,
‘middleware o laboratory information systems. To program MA
cakulations several settings have to be selected that include:
‘assay result inclusion criteria (truncation limits), calculation
algorithm (mean, median, EWMA, Xbar8) and a variable (mean
of 5,10,25, 50, etc.)

Until today there was no simple method avalable for
laboratories that supports selection of i of these variables
based on the MA systematic error detection properties. To
make it even more challenging; optimized MA QC is rather
laboratory specific

MA Generator is the first available 100l that allows medical
laboratories to get their own laboratory specific MA settings to
obtain optimal error detectiont

www.huvaros.com
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Recommendation for performance verification
of patient-based real-time quality control
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152 laboratary tool for monitoring the performance of the
testing process. It includes well-established procedures
ke Bull' algorithm, average of nomals, moving median,
‘moving average (MA) and exponentially (weighted) MAS.
Following the setup and optimization processes, 3 key

Background

Pationt based real-time quality control (PBRTQC) is 2
Iabaratory tool for monitoring the performance of the
testing process. It includes well-sstablished procedures
Hike Bull's algorithm, average of nomals, moving median,
moving average (MA) and exponentially (weighted) MAS
[1-7]. More secently, novel techniques such as the moving

step priot to the toutine PRRTOC is the
werification " the

 moving delta, moving

PBRTOC as partof the laboratory quality system. This ver
fication process should provide a realstic representation
of the performance of the PBRTQC in the enviroament it
15 being troplemented n, 1o allow propet risk 2ssessment
by taboratory practitioners. This document focuses on the
recommendation on performance verification of PERTOC
pricn to implementation.

Keywords: evaluation; moving average; moving median:
patient.based quality control; patientbased real-time
quality control: vertfication.
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810} These
techniques have gained increasing attention owing to
‘maturing statistical methadology. improved information
technology capabilities and Increasing awareness of the
Hmitations of internal quality control systemms (9, 11-361.
Indeed, Bul's algoriths (2 form of average of ormals) i
routinoly used In clinical hematology taboratorses.

Recont successtul implementations and peoof of value
of PRRTOC in complex Iaboratories have further given
confidence in this technique [17-19). The cost savings and
‘potential ability 1o withhold results until the verification
of performance of the testing system are further advan.
tages that ft well i the austere and risk-aware climate i
Iaboratory medicine practice.

The Interniational Federation of Clinical Chemistry and
Laboratory Medicine PRTOC Working Group has recently
produced separate documents that provide guidance o
the informatics considerations 20] and implementation
of PERTCC (21). These documents serve to faclitate the
adoption of PBRTQC in routine laboratories, and readers

ad them

selves with key concepts before this document. A key
step priot to the routine implementation of PRRTOC is the
verification and documentation of the parformance of the
PRRTOC a8 part of the laboratory quality system. This vers
fication process should provide 3 realistic representation
of the performance of the PERTOC In the environment it
s betng implemented in, to allow proper risk assessment
by the laboratory practitioners. This document focuses
on the recommendation on performance verification of
PRRTOC prior to implementation.
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Clin Chem Lab Med 2020, 58: 1205-1213
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Customer Expectation for a
QC Tool (Software)

46

13/1/2022

23



13/1/2022

Quality Laboratory
Management Tools
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@ QC Software #; %

What is desirable?

* Implement Optimum QC Rules (& * # & F #7420 )
« Identify Analytical Goals (Fx %4 47 F &)
 Agreed clinical targets ( = :uefzk P &)

* RCPA-AACB Analytical Performance Specifications (APS)
formerly called Allowable Limits of Performance (ALP)

» CLIA targets
» Set up a QC program with the aid of QC software
which has a high probability of detecting an error
(P.y) together with a low false-rejection rate (Py)
s BB T RTFTEAES RS RET F
A AT o X B MaEER S ) .
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Quality Management Tools
(Not only QC)

Your clients Results communication
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Automate and Centralize
Lab QC
o ———
What Are Those Key Benefits of Automation
and Centralization of Lab QC?
50
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Accreditation Requirements

QUALITY
MANAGEMENT
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Laboratories look at the extra
functionality of the upgrade LIS
option and decide that, for the price,
they don't get much more
functionality than what they already
have with their existing LIS.
Middleware is inexpensive, from both
a financial viewpoint and in terms of
time to implement and maintain.
Furthermore, the better middleware
products are licensed in a manner
that allows labs to buy only the
functionality they need at the time.
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The Ultimate Laboratory Quality Control Software
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Quality Management System
Not just a Program
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Quality Management System
Not just a Program
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Quality Management System

55

Quality Management System
Not just a Program
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Eliminate the Need to Enter Data
onto Paper or into a PC Program

57

Measurement Uncertainty
(MU)
?The Role of QC Software
Monthly Summary Report

5.5.1.4 Measurement uncertainty of measured quantity values

£ B Pl £ 4 FE 2R (ISO 15189:2012)
ERERAMERETARRSESERRWAEENSEIERREAE
THEEE. BEREESESEASEANNENEEE EREEX, LEHFT
FRETHETEENFTMHER.

ISO
15189
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7.2.4 Measurement uncertainty of measured quantity values

a) The measurementuncertainty (MU) of measured quantity values shall be evaluated and maintained
for its intended use, where relevant.

ISO
NOTE ISO/TS 20914:2019 provides detail on these activities togethc@ 20914

b) MU estimations shall be regularly reviewed.

c) For measurements where estimation of MU is not possible or applicable, the rationale for exclusion
from MU estimation shall be documented.

d) MU information shall be made available to laboratory users on request.

e) When users have inquiries on MU, the laboratory's response should take into account other sources
of uncertainty, such as, but not limited to biological variation.

f) If the qualitative result of an examination relies on a test which produces quantitative output data
and is defined as positive or negative, based on a threshold, MU in the output quantity should be
estimated using representative positive and negative samples.

g) For examinations with nominal data, MU in intermediate measurement steps or quality control
results which produce quantitative data should also be considered for key (high risk) parts of the
process.

h) MU should be taken into consideration when performing verification, when relevant.

P90

2022
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Expression of Measurement Uncertainty in
Laboratory Medicine

] C51P.pdf (SECURED) (5T

File Edit View Document Comments Forms Tools Advanced Window Help.

:‘J Create ~ i] Combine - 3] Collsborate - g Secure - # Sign - [S] Forms - & Mutimedia - (5 Comment -

= CiPia®: 2inG & RN

“Uncertainty is an CLSI C51-A Now that CLSI has

ISO-driven
metrological concept.
For years, while it
has been popular in
Europe, uncertainty
has been discussed

in the US, but
until...

“Top-Down” Approach _ <.

Expression of Measurement Uncertainty in

Laboratory Medicine: Proposed Guideline
PLEASE
Dot beleve
evengthing you - 48
read”

‘Standards Tstiute conseasus process.

Cumicat anp
J
iNsTITUTE

vamatonal copyrht aus.

issued its

uncertainty is
now official in the US,
too. The C51 guideline is
worth exploring in detail,
for those who seek
metrological orthodoxy
in their testing
processes...”
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Monthly Summary Report

The laboratory must have a system of long-term monitoring of internal quality control results
to assess method performance.

SIEMENS DIMENSION RXL - A
LTD Dec Nov Oct Sep Aug Jul Jun May Apr Mar Feb Jan

Lot# LIAO9081
2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008 2008

277 +35D

%5 250 (mvou

%2 15D Lab
Test Systemn Peer 240+ 280D
Lot To Date Mean "y 150 O Peer
(40 Peers) gl [ Oroup

2154 L-250 250

203 380

YourlabMean 232 239 239 240 235 233 235 229 28 22 20 23 28

Your L2b SD 1.0 0.7 08 06 0.6 056 11 08 1.0 0.7 08 09 08

Your Lab CV % 4.4 285 34 25 24 25 47 36 45 33 36 4.0 37

Your Lab N 375 31 30 31 31 2 30 31 i 33 31 29 30

Test System Peer Mean 240 243 242 240 241 239 240 237 238 242 240 238 239
SDI 0.7 04 03 0.1 0.5 0.6 0.4 0.6 17 -1.6 0.9 -0.4 0.8

o1 0.9 06 06 06 05 06 1.0 07 09 0.6 07 08 0.7

Peers 40 24 30 29 25 0 3t 31 M4 34 3 26 16

A period of 6 months should be
practical in many laboratories and
matches the CLSI recommendation for
establishing control limits

61

Calculations (Estimates) of
Uncertainty

Standard Expanded Uncertainty Combined Expanded Uncertainty Combined Expanded Uncertainty
(+ Interlaboratory Bias) (+ Calibration Uncertainty)
U=SDx2 .
Bias y2
Uses only imprecision in the form of U=2x(8D*+ ( /3 ) + SDBias? U=2xJ(SD?) + Cal U

a standard deviation (SD) to calculate
the uncertainty and then multiplied

by 2 for expanded (or 95% Confidence
interval) uncertainty.

Uses imprecision, bias and SD of the bias Uses imprecision and Calibrator
(uncertainty of the bias} and then multiplied  uncertainty (provided by Calibrator
by 2 for expanded uncertainty. manufacturer) and then multiplied

Consistent with the recommendations by 2 for expanded uncertainty.

Consistent with the requirements per SH GTA 14 (France)

per RCPA and NABL India Consistent with the recommendations

per SH GTA 14 (France)

non
specifcatonzone 1 Contormance

1SO 15189 does not recommend a methodology to calculate measurement uncertainty. However, since ISO is a
member of the working groups of the Guide to the uncertainty of measurement (GUM) and the Vocabulary of
international metrology (VIM), it is presumed that an “Uncertainty approach” () model is mandatory.

62
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Comparison of Error Model with Uncertainty Model showing
measures used for Analytical Characteristics of Trueness,
Accuracy, and Precision

o *\ 7 .
1 i ,’ \
i | Bias(Us=0) f€  Trueness | Us (Bias=0) | |

1
i - I 1
I H [ 1
| i : |
1
! TAE (-:— Accuracy = MU !
I 1
i H i 1
1 1 1 1
‘ : | :
i | SDWs=0) [& Precision —> SD(U=0) | |
! 1
1 H I }
: Error : Performance i Unceftﬂiﬂty :
N model /' characteristic  \_ model ik
- -
Clinical Chemistry,Volume 64, Issue 4, 1 April 2018, Pages 636-638
Clin Chem, Volume 64, Issue 4, 1 April 2018, Pages 636-638, https://doi.org/10.1373/clinchem.2017.284406 OXFORD

The content of this slide may be subject to copyright: please see the slide notes for details.
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Free Uncertainty Calculator
Software

« Below is a list of uncertainty calculator software that
you can download and install on your computer so
you can begin estimating uncertainty.

* 1. Gum Tree Calculator i
2. QMSys GUM Standard CALCULATE
3. Metrodata GmbH GUM Workbench Pro UNCERTAINTY
4. MUKit - Measurement Uncertainty Kit @ ﬂf&
5. NIST Uncertainty Machine =9
6. Hewlett-Packard UnCal 3.2
7. Uncertainty Sidekick
8. NPL Measurement Uncertainty Software

8 Free Uncertainty Calculator Software You Can Download Now — isobudgets

Mostly for ISO 17025 Accreditation

64
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What's next?

$8 %

Autoverification
(Patient Test Results)
Quality Indicators
(Total Testing Process)

65

PREANALYTICAL ANALYTICAL
INFORMATION INFORMATION

Panent Duonostc mc Sawie INsTIUNENT REBATS
INFORMATION Cooes Re BECRUATION STATUS

i

AUTOVERIFICATION ENGINE

POSTANALYTICAL

MANUAL INTERVENTION

RESULT/S VERIFIED REQUIRED
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7% 3F B £ gk 2+ Design of Algorithms
] Fothal inform 2014, 1:13 htxpy/iwww jpathinformatics org/content/S/1/13

IAne there any instrument ervor ﬂag;‘!l

[ Areinterference indices (hemolysis, icterus, lipemia) exceedea?|

¥

[ Check rules for questionable specimen]

I Are manual review limits trigpered?

!
i
¥

| Are delta cheeks required and, if so, are they passed? |

ggsf'

2
e
. ,

e | Are any rules for analytic violated?

Is any repeat testing needed?)

b

| Is any reflex testing generated by mnm

[3s notification of medical dircctor or pathology resident required? |

| Follow rules to format results and, if applicable, generate interpretive comment |
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National Center for
/ Clinical Laboratories
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MIDDLEWARE PROVIDES OPPORTUNITY FOR LABS
TO GAIN.NEW FUNCTIONS

71

‘SOFTWARE

—
=)

Compare your Jabs precision
performances o your inslrument /
mgthed Gp preeision performances

)

Compare your Jabs hi & low
performances 10 your insirument method
roup median hi & low performances

< our impreciTy
Ln-ling with your

72

¥
“Yisolated random error
=¥ ongoing imprecision
<P systematic shift

- ongoing bias

13/1/2022

T

q

- imtemal C performances
- instrument log book

- reagent/calibeator lot historics

- mainkenance charts

- instrument parameters

- instrument manual/reagent inserts

Consi

r passible causes -

a) Controlled change during cycle
- changed method / reagent sowrce
-new reagent formulation
~changed calibrator source! lots
~changed calculation factor (enrymes)
~changed slope &/or intercept
- modified parameters

b) Problems during eyele
- instrument failures
- poor reagent kot no.

¢) Problems with run
~results accepied when OC's
out-of-control

Ay Internal QC limiss set (oo wide

¢ Random error
- exaporation, sample mix-up
« transcription error
- incomect units reponed‘conversion
< delayed analysis of QAP matesial
- (HCO3, Tal, TBil, ALP: CK

\ vimcomst rconsiwion. preserion

Document findings

- identificd causeds)
or exclusions.

Is performance
hack-an-track 7

Take A
- consider

- reagentcal handling
service instrument
paticnt comparisons
precision studics
consult industry/ QAP
change method

Quality Leadership and Quality Control
(Clin Biochem Rev 2003; 24: 81-93)
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