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westcarD METHOD VALIDATION, THE

PERENNIAL PROBLEM &
LONGEST RUNNING AACC

WORKSHOP (40 YEARS))

Home i/ (I Clinical Laboratory Mews // CLN Stat /f

Quality First

Making the most of verification protocols, accuracy-based proficiency testing at AACC

University.
Date: JUL.25.2017 // Source: CLN Stat

Topics: Lab Management, Lean and Six Sigma, Quality Assurance, Statistics, Other
Requlatory
From POCT to PT to MS to verification protocols, a generous serving of sessions at the

£9th AACC Annual Scientific Mesting & Clinical Lab Expo addresses an issue of great
importance to laboratorians: quality.

When faced with verification tasks, laboratory staff often feel anxious and confused. An

st Out of Verification Protocols For
for successfully performing this
Istitute (CLSI) guidelines as well

68" AACC ANNUAL SCIENTIFIC
MEETING & CLINICAL LAB EXPO

.,is the longest-running

dis a perennial favorite in

lerator and director of client
~isconsin, told CLN Stat. "My

s backinthe 1970s, and he

5 course for 10, 20, 30 years! Only

10:30am - 12;
Getfing The Most Out of
Studies for FDA Approved|
191003

RELATED ITEMS

Tietz Textbook of Clinical
Chemistry and Molecular
Diagnostics, 6th Edition
JAM.1.2018

VWEBINAR

Moving from Clinical EXp
Strategic Facilitator
DEC 6.2017

ARTICLE

Perfecting POCT Training
Procedural Documents
NOV.16.2017

Home (/... /I Clinical Laboratory News [/ CLN Daily i/

Return of a Classic: Verifying Assay
Performance for FDA-Approved
Methods

Author: By Mark Kellogg, PhD, MT (ASCP) /f Date: JUL.31.2017 /¥ Source: CLN Daily

Topics: Lab Management, Government and Regulatory

The Phantom of the Opera, the longest-running show in Broadway history with nearly 30
years of continuous production, has captivated generations of fans with its compelling
story and soaring score by Andrew Lloyd Weber. Though cut of an entirely different cloth,
Sunday mornings's AACC University course, “Trust But Verify: Getting the Most of
Verification Protocols for FDA-Approved Methods™—part of the longest running workshop
atthe AACC Annual Scientific Meeting—enjoys similar durability and cachet among
clinical laboratorians for its enduring relevancy and practicality.

Sten Westgard and David Koch, PhD, DABCC led participants through the processes
necessary to verify the performance of assays prior to implementing them in clinical
laboratories. Food and Drug Administration (FDA) approvals are one pathway to putting
laboratory tests into clinical use, but even with FDA approval each labaoratory using a test
must verify that it performs to manufacturer claims in the hands of the laboratory’s staff
andin its operations.
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WESTCZ20 METHOD VALIDATION:
QC when-

Typically Validation / Verification is only performed ONCE -
at the installation of a new method into a laboratory.

Some MV studies are required periodically,

 ANNUALLY for comparison of methods used within
laboratory or

« SEMI-ANNUALLY (minimum) for linearity / reportable
range

MV studies can be performed at any time, when their findings
can help uncover method problems:

« comparison studies to investigate bias,

* Interference studies (Biotin!)

Wwae




westearD VALIDATION AND

Gc VERIFICATION ARE NOT THE
SAME! e

\
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SO 15189 Iso

3.34 validation M;:saﬁ;:zrz:’:zes
confirmation, through the provision of objective evidence, that the
requirements for a specific intended use or application have

been fulfilled

NOTE The term “validated” is used to designate the
corresponding status

[ISO 9000:2005, definition 3.8.5]
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wesTearp VALIDATION AND
Gc VERIFICATION ARE NOT THE
SAME!

%a“\zatl on fO

ISO 15189 g "’o%
3.35 verification ISO
confirmation, through provision of objective evidence, that 1S0 15189:2007

specified requirements have been fulfilled.

NOTE 1 The term “verified” is used to designate the corresponding
status.

NOTE 2 Confirmation can comprise activities such as
— performing alternative calculations,

— comparing a new design specification with a similar proven
design specification,

— undertaking tests and demonstrations, and
— reviewing documents prior to issue.

[ISO 9000:2005, definition 3.8.4]




WESTGARD

1ISO 15189
Q c 5.5 EXAMINATION PROCESSES

5.5.1 Selection, validation and verification of examination 3 m%%

procedures “ISOa

The laboratory shall select examination procedures which et
meet the needs and requirements of users and are appropriate Medaiaboratories
the examination being undertaken. The identity of persons performing
activities in examination processes shall be recorded.

The specified requirements (performance specifications) for each
examination procedure shall relate to the intended use of that
examination.

NOTE Preferred procedures are those specified in the instructions for
use of in vitro medical devices or those that have been published in
established/authoritative textbooks, peer-reviewed texts or journals, or
In international consensus standards or guidelines, or national or
regional regulations.




westearp IS0 15189

5.5.1.1 VALIDATION OF
EXAMINATION PROCEDURES

. . &
The laboratory shall only use examination procedures that have & P
been validated as suitable for their intended use. *ISO“
The laboratory shall validate examination procedures derived bl
from the following sources: Meckcal laboratories

a) non standard methods;

b) laboratory designed or developed methods;

c) standard methods used outside their intended scope; and

d) modified validated methods.

The validation shall be as extensive as is necessary and confirm,
through the provision of objective evidence, (in the form of performance
characteristics), that the specific requirements (in the form of
performance specifications) for the intended use of the examination
have been fulfilled.




westearp 190 15189

5.5.1.1 VALIDATION OF
EXAMINATION PROCEDURES

%a“\zatl on fO

NOTE 1 Performance characteristics of an examination § %
procedure may include: [emphasis added here] “’Isoﬁ,
* measurement trueness, ISO 15189:2007

Medical laboratories

* measurement accuracy,

* measurement precision including measurement repeatability
and measurement reproducibility;

* measurement uncertainty,
« analytical specificity, including interfering substances,
« analytical sensitivity,

« detection limit and quantitation limit (limits of linearity, linearity),

diagnostic specificity and sensitivity.




westearp IS0 15189

5.5.1.71 VALIDATION OF
EXAMINATION PROCEDURES
NOTE 2 The means to be used for the determination of the > TN S

performance characteristics of a procedure may be one ofora Iso
combination of the following:
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1ISO 15189:2007

* a) testing of calibration or reference measurement standards, Medical laboratories
or using reference measurement procedures;

* b) internal quality control data;

* C) use of patient samples with properties defined for the examinand,
stability, and homogeneity;

» d) comparison of results achieved with other methods;
* @) inter laboratory comparisons;
* f) systematic assessment of the factors influencing the results;

» g) presence of carryover of material from a preceding high concentration
sample, when applicable, and

* h) presence of interferences or non-specificity that may be caused by, for
example, metabolic or endogenous substances in the sample.
The laboratory shall document the procedure used for the validation and
record the results obtained.




westearp 190 15189
5.5.1.171 VALIDATION OF
EXAMINATION PROCEDURES

“When changes are made to a validated ISO‘*
examination procedure, the influence of such M'g°151ggrggggles
changes shall be documented and, if appropriate, a
new validation shall be carried out.”

[When should you do validation?
When validation should be done.

THIS IS THE ISO 15189 “WHEN’]




WESTGARD 1ISO 15189

5.5.1.2 VERIFICATION OF
EXAMINATION PROCEDURES

%a“\zatl on fO

Examination procedures from method developers that are used Iso
without modification shall be subject to verification before
being introduced into routine use. Me'i‘ia}?ééﬁri?fr’.es
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When examination procedures have been validated by the
manufacturer, the laboratory shall obtain information from the provider
for confirming the performance characteristics of the procedure.

The verification shall confirm, through provision of objective
evidence (performance characteristics) that the performance
claims for the examination method have been met. The performance
claims for the examination method confirmed during the verification
process shall be those relevant to the intended use of the examination
results. The laboratory shall document the procedure used for the
verification and record the results obtained.

[INOTICE: this is a much shorter description]




WESTGARD

QC

Verification

“as advertised”

Manufacturer claims
fulfilled

Does NOT equate
claims with
appropriate
performance!!

Shorter studies, but
more complex
statistics

SHORTER ISO 15189 ON
VERIFY AND VALIDATE

Validation

Wace

As needed for good
patient care

Lab must establish
appropriate TEa’s

“Traditional” studies,
with longer term, more
data, and simpler
statistics

Final conclusion can
Integrate Six Sigma
metrics




WESTGARD L10W? A PRACTICAL

1.

VALIDATION APPROACH

Define the quality required for the test (TEa)

Select appropriate experiments to estimate
the analytical errors

Collect the necessary data

Perform the right statistical analysis of data
to estimate the size of errors observed

Compare the observed errors to allowable
error

Judge acceptability — Six Sigma

"WQC




wesTcaArRD METHOD VALIDATION:

START WITH A PERFORMANCE
SPECIFICATION
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http://www.westgard.com/biodatabase1.htm

WESTGARD

CHOOSE EXPERIMENTS

G TO ESTIMATE ERRORS

Remember, MV is all about ERRORS

What type of errors can occur in the analytic testing
process?

What experiments can be used to estimate the size of
those errors?

How should those experiments be organized to perform
an efficient study?




WESTGARD

QCC 1vres oF ErRRORS

Constant
Systematic

Test Method

Proportional
Systematic
Error

Comparative Method

Wace




WESTGARD TYPES OF

Q

EXPERIMENTS

Linearity: analyze linear series to determine the
range over which measurements are reportable

Replication: analyze samples again and again to
estimate random error

Detection Limit: replication at very low levels

Interference: add possible interfering material to
see If It changes the result

Recovery: add test analyte to see if can measure it
completely

Comparison of methods: analyze patient samples
on new and comparative methods

Wwae




WETo220  ERRORS AND

Q EXPERIMENTS
Type of Evaluation Experiment
Analytic Error Preliminary Final

- - Comparison

_ of Methods
Proportional

Systematic Error Recovery
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WESTGARD

Gc WALKING TOUR OF THE PLAN

Familiarization
Setup Method

Preliminary
Experiments

Final
Experiments

Reportable . _
Range Linearity Series
Replication
Random Efor \vithin Run
Constant
Systematic Error Interference
Proportional S
Systematic Error ry
Random Error Replication
Between Runs
Systematic Comparison
Errors of Methods
Reference Test
Limits Normal Subjects




SGARD WHERE DO YOU FIND

ADDITIONAL GUIDANCE?

Clinical Laboratory Standards Institute

o WWw.clsi.org

- EP5. Evaluation of precision performance of quantitative
measurement methods

- EP9. Method comparison and bias estimation using patient
samples

- EP15. User verification of performance for precision and
trueness



http://www.clsi.org/

WESTGARD mav . REPORTABLE
RANGE EXPERIMENT

Q

Defined by CLIA as the “span of test result values
over which the laboratory can establish or verify
the accuracy of the instrument or test system
measurement response.”

May also be called “analytical range,” “working
range”, “linear range”

* CLIA does NOT strictly require linearity

Wwae




WESTGARD

Q REPORTABLE RANGE
“LINEARITY EXPERIMENT”

Reported Value

Assigned Value

YWAWWWQE




WESTGARD  EACTORS TO y
Q CONSIDER

Linear-Data
Plotter

Number of levels

* CLIArequires at least 3 — low, mid, high
 CLSI recommends 4 or 5 levels

Materials

- Standard solutions provided by manufacturers

 Stock standard that can be diluted to equidistant series
* Dilutions or mixtures of patient samples or patient pools
» Linearity Kits provided by vendors

Wwae




WESTGARD
Qc DATA ANALYSIS
Plotter

Plot observed values, or means of multiple
measurements for each standard, versus the
“assigned value”

* 1st draw line point to point

* Then draw best straight line that fits the lower points
- [dentify where response deviates from straight line

» Set criterion in relation to allowable TE for the test

« Allow 1/2 to 1/3 of TEa for systematic error, or
deviation from linear response

Wwae




WESTGARD

Qc DATA ANALYSIS (2)

Calculate regression statistics for line that
represents the linear part of the range

* If you include ALL points, regression may be affected by
non-linear response at the high end of the reportable
range

* User must decide WHICH points to include based on
visual inspection of the point-to-point graph
Visual inspection and interpretation still accepted
as the “Gold Standard” even though there are
recommendations for more complicated statistical
calculations of the data

Linear-Data
Plotter

Wwae




WESTGARD CHOLESTEROL EXAMPLE o

TEA=10%
Qc IS IT REPORTABLE TO 300, 400,
OR 5007? Linear-Data
Plotter

Reportable Range
J < [30/50 = 60%
400.0 A — 10low (10/40 = 25%
© 350.0
S 300.0 //
E 250.0 —e— Series1
ﬁ 200.0
O 150.0
100.0
50.0
0.0 /
0 100 200 300 400 500
Standard Value

Wwae




WESTGARD Mv _

QC

mean

SD,CV
REPLICATION
Statistics Plot

EXPERI M ENT SD Calculator

Typically performed by making 20 measurements on control
materials selected to be near the critical medical decision
concentrations of interest

« 2 or 3 different levels of control material

Calculate the mean, SD, CV

* May prepare histogram for graphical display

Wwae




WESTGARD  EAGCTORS TO ean

SD.CV
Q co N SI D E R Distribution | Histogram
Statistics Plot

SD Calculator

Time period most important

* Within-run imprecision covers short period
« Estimate usually optimistic, TOO SMALL for good SD or CV

 Within-day covers several runs in a day
« Still optimistic

- Total imprecision over 20 day period

» Better estimate because includes longer term variation that will be
experienced during routine operation

Wwae




WESTGARD  EAGCTORS TO

SD,CV
Q CO N SI D E R Distribution | Histogram
Statistics Plot

SD Calculator

Matrix of sample

- Standard solutions may lack constituents that influence
Imprecision, e.g., agqueous Vs protein base solutions

 Control solutions or materials may provide “surrogate”
samples, but often have additives or preparatory steps
that may influence variation observed
 Lyophylized materials must be reconstituted

- Liquid materials may contain “anti-freeze” to maintain liquid
solution at low temperatures

Wwae




WESTGARD  EAGCTORS TO

SD.CV
Q co N SI D E R Distribution | Histogram
Statistics Plot

SD Calculator

Matrix of sample

* Pools of patient samples
- Dangerous due to possible infectious materials
- Stability not generally as good

« May be used for within-run or within-day experiments —
preliminary replication studies

 Not recommended when commercial materials are
available

Wwae




" am FACTORS TO e
Q CONSIDER bt

Distribution | Histogram
Statistics Plot

SD Calculator

Number of materials

* Generally 2 or 3 control materials

Concentrations/levels to be tested

* Medical decision levels when possible

 Cholesterol at 200 mg/dL or 240 mg/dL most
Important, then one lower and/or one higher

* Glucose at 50 mg/dL, 125 mg/dL, one higher

Wwae




" am FACTORS TO e
Q CONSIDER it

Distribution | Histogram
Statistics Plot

SD Calculator

Number of measurements

* N=20 is common “rule of thumb”
- 20 measurements within a run or within a day
« 1 measurement/day for 20 days for total imprecision

« Lower Ns now being accepted in certain scenarios

« CLSI EP15 requires 5 replicates per day for 5 days

 Total of 25 measurements, but not the same power as
having 1 measurement/day for 20 days

Wwae




WESTGARD

RECOMMENDED mean
Qc MlNlMUM STUDY Distribution | Histogram
Statistics Plot
SD Calculator

2 levels of materials with concentrations near medical
decision levels

« 20 measurements over 20 days

- Advantage — more realistic estimate of variation that will be
observed under routine laboratory operation than when shorter time
periods are used

- Advantage — keeps data analysis simple

Study acceptability:
If within-run CV is <% TEa, acceptable
If intermediate CV is < 1/3 TEa, acceptable

Wwae




WESTGARD MV - COMPARISON OF
Qc METHODS EXPERIMENT

*

*

Bi
as ® o o
0"“ sy/x’r

SD, t o ®00 o

Regression | Comparison | Paired t-test] Difference
Statistics Plot Statistics Plot

Paired-Data Calculator

 Most important experiment because demonstrates the
performance on real patient specimens!

« Most difficult experiment for proper statistical analysis of
the data and correct interpretation of results!

« >50vyears of wrong use of these statistics — even today!!

« Many labs still think 0.999 correlation coefficient means

the method is acceptable!
WQC




westearo FACTORS TO CONSIDER
QC compaRrATIVE METHOD

Bias o o o,
® "o o o

SDpiss t

Paired-Data Calculator

Ideally test method should be compared to “reference
method” with well-documented quality

but this rarely happens! May not be even possible!

Generally comparison is against the “old” method that is
being replaced by the “new” method

Problem is that any differences observed are usually
assigned to the new method

* May need to prove source of the error by recovery and

iInterference experiments




WESTGARD FACTORS TO CONSIDER:

Qc NUMBER OF PATIENT SPECIMENS
a, """"""" Bias o o o,
...... y/x,r SDD|fft () 0 o o

Regression JComparisonjPaired t-tesf§ Difference
Statistics Plot Statistics Plot
Paired-Data Calculator
« 40 generally accepted as desirable

« CLSI EP15 protocol specifies at least 20
 CLIA “rule of thumb” is 20

« Manufacturers should do more extensive
studies — 100 or more

Wwae




WESTGARD a,b+” Bias o, *.
FACTORS TO CONSIDER: .~ SD,, ¢"ee
SINGLE VS DUPLICATE ﬁ
Qc MEASUREMENTS mmml
Paired-Data Calculator

Duplicates preferred to make sure there
aren’t any mistakes in the collection of the
data

* Required in CLSI EP9 protocol for manufacturers
* Minimizes problems with “outliers”

Single measurements are acceptable for
laboratory validation experiments

* Need to inspect comparison results in real time to
minimize problems with outliers

Wace




WESTGARD

QC

Time Period

Bias o oo,
SD,, t %o o

Statistics Plot Statistics Plot

Paired-Data Calculator

» Perform comparison over at least 5 day period to
minimize any systematic effects due to operating
conditions on a single day

Specimen Stability
* Analyze samples within two hours of each other by
the test and comparative methods

e |If can’t, then must be careful about collection and
storage of specimens

Wace
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WESTGARD

ATA SDDlﬁ-'i e 00 .
.~‘ v/x'r
ANALYSIS
Statistics] Plot Statlstlcs Plot

Paired-Data Calculator

Two Approaches

* One recommends use of comparison plots and
regression statistics

« Other recommends use of “difference plot” and t-test
statistics

* Important to graph the comparison results for visual

Inspection
- ldentify discrepant results as soon as possible
» Check those results by re-analysis

« Otherwise must deal with “outliers” at the end when
specimens are no longer available

Wace




westea=o DIFFERENCE PLOT
QCC r-1EsT sTaTISTICS

Bias shows
Av difference

Difference — Test-Comp

Compara

TWae”
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WETCZRD  COMPARISON PLOT
Q o REGRESSION STATISTICS

Test Method Results

Comparative Method Results



WESTGARD WHEN TO USE ab "

Q c REGRESSION?
WIDE ANALYTICAL s .
Rance

Regression is the preferred technique of
comparison

- Generates separate estimates of RE, CE, PE

» Overall SE can be calculated at any chosen Xc
Yc=a+bXc

 For Cholesterol, analytic range of comparison
samples may vary from 100 to 350
« Choose Xc as 200

« Calculate Yc, then subtract Xc

« SE=Yc - Xc




ESTGARD i
W WHEN TO USE T-TEST? | = *,°°s
Qc NARROW ANALYTICAL = °Pont

RANGE Paired t-test| Difference
Statistics Plot

t-test preferred when most data is at one concentration

» Bias will provide good estimate of SE at the mean of the data
* Remember, Bias = Yav — Xav

« For Sodium, analytic range of comparison samples may vary
from 130 to 150

* Mean will be near 140
 Differences in means, or bias, will provide good estimate of SE




EGAE CRITERIA FOR ACCEPTABLE

PERFORMANCE

Compare estimates of SE to TEa to determine whether
or not accuracy is acceptable

* Bias Should be small, 1/2 to preferably 1/3 of TEa

Final decision should consider the additional effect of

RE on the expected overall or total error that might be
observed

ab ..~ Bias ¢ o o,
o o% o o
"""" Syt SDpigs t
Statistics Plot Statistics Plot

Paired-Data Calculator

Wwae




WESTGARD  pECOMMENDED
Q MINIMUM STUDY

40 patient specimens preferred, but CLIA and
CLSI EP15 allow 20

- If use 20, then screen specimens and select those that
cover a wide analytic range

Test on at least 5 different days
Plot data on comparison or difference graph

Use regression or t-test statistics, as
appropriate

* High r indicates simple regression calculations valid
* Lower r, use t-test or more complicated regression

calculations
WQC




BASIC METHOD
VALIDATION
DATA ANALYSIS TOOLS

WESTGARD QC, INC.
MADISON, WI 53717 USA



http://www.westgard.com/

WESTGARD = DATA-ANALYSIS

QC TtooLkiT

mean
SD.CV
Distribution | Histogram
Statistics Plot

Llnear-Data

Decision
Calculator

PIotter SD Calculator
a,b Bias c o o,
R °
R SD () e 6 ©
"‘0 y/x,r Diff

Regression | Comparison | Paired t-test] Difference
Statistics Plot Statistics Plot

Paired-Data Calculator




ac

Lmear Data

PIotter

Use to determine “reportable range” from
results for linear series of standards or
dilutions

* Typically 5 or more standards or dilutions
* Analyzed 2 or 3 times each

* Plot observed value vs standard value or relative
dilution

* Draw best straight line, making sure the line fits the
lower concentrations

Wace




WESTGARD

mean
SD,CV
Distribution | Histogram
Statistics Plot

SD Calculator

Use to estimate random error or imprecision from replication
results where same sample analyzed many times

- Distribution statistics, e.g., mean, SD, CV
* CV = (SD/mean)*100

» Histogram provides picture of the data
» Should be “normal”

Wace




Bias e o o

SD, t o ®00 o

Regression | Comparison | Paired t-test] Difference
Statistics Plot Statistics Plot

Paired-Data Calculator

Use to estimate systematic error or bias from
paired-date from comparison of methods
experiment

- 15t Regression Statistics and Comparison Plot
« Check graph for outliers, linearity, data range
« Check correlation coefficient (r) for wide data range

» Check graph for proportional error, suitability of data for t-test
analysis

- 2" Pajred t-test statistics and Difference Plot
« Check graph for uniformity of scatter
« Check graph for evenness of scatter throughout range

Wace




WESTGARD

Qc a,b 0""
oo Syt
Regression Comparison
Statistics Plot

Paired-Data Calculator

"

a is y-intercept of regression line

* Describes constant SE between methods
b is slope

* Describes proportional SE between methods
Sy/x is “standard error”, SD about the regression line

* Describes scatter or RE between methods
r is correlation coefficient

 Best used to assess width of analytical data and suitability for

“simple” linear regression




WESTGARD

Bias e o o
° ()
SDDiﬁ-‘t () e 6 ©
Paired t-test] Difference
Statistics Plot

Paired-Data Calculator

Bias is estimate of average systematic error between methods
SD,;; describes scatter or RE between methods

t does not provide an estimate of error, rather is a “test of
significance”, i.e., is the systematic error observed real

If t-value calculated is greater than t-value in the table, a
“statistically significant” error has occurred.

Wace




WESTGARD

Decision
Calculator

Use to determine acceptability of total error

Estimates of random and systematic errors are
combined graphically

» Graph prepared for the TEa of the test
* Lines represent (left to right) 60, 50, 40, and 30

* Plot “operating point”
* %Bias as Y-coordinate and CV as X-coordinate
 Location of operating point describes “sigma-value” of

method, higher the better
Wwace




WESTGARD

QC

DATA ANALYSIS TOOL KIT

s Linear-data plotter

+ 5D calculator

* Pared-data Calculator

* Ilethod Decision Calculator

Please note: These tools use "pop-ups" to display the results of your entered data. If you have a browser that blocks pop-up windows, you may not
he able to see any graphs. Also, we recommend using Netscape Navigator or Opera browsers. Internet Explorer browsers, particularly earlier than
version §, may not correctly display the graphs.

- Linear-data plotter can be used with data from a linearity experitnent to assess the reportable range of a method. It provides a plot of the average of a group of
replicate test results on the y-amis versus the assigned value (in %0 o concentration units) on the x-asms.

- 8D Calculator can be with data from a replication expenment to calculate the tmean, standard dewiation (5D of smeas), and coeficient of vanation (CV). A
histogram display of the data is also avalable.

: Paired-data Calculator can be used with data from a comparison of methods expenment to calculate linear regression statistics (slope, y-intercept, and
standard dewation about the regression line, sy, and the correlation coefficient (r, Pearson product moment correlation coefficient); t-test statistics (average
diference between two methods of biasmeas, SD i, standard dewtation of the differences between the two methods). It can also be used to provide a
"compatison plot” that shows the test method results on the v-ams versus the comparative method results on the z-ams, as well as a "difference plot” that displays
the difference between the test minus comparative results on the y-ams versus the comparative method result on the z-as.

* Method Decision Calculator can be uzed to display the imprecision (%CV) and maccuracy (%ohias) of a method on a "method decision chart” to assess
whether the petformance of a method 13 excellent, good, margmal, or poor. The results from the 5D Calculator and the Par-data Calculater provide the estimates
of methed imprecision and maccuracy, which are compared to the allowable imprecision and allowable maccuracy as calculated from a defined analytical quality
recuirement, such as the CLIA proficiency testing criteria for acceptabiity,



http://www.westgard.com/mvtools.html

WESTGARD

Qc CONCLUSION

Method Validation remains a core competency for laboratory
professionals — don’t forget how to do this!

Statistical tools are needed to support application of MV
protocols

Longer protocols, like EP5, EP9, can have simpler
calculations since more data is collected

You can save time and money with shorter protocol, but you
will have more complex calculations with less useability

(There’s no free lunch!)

Ultimately, the statistics don’t make the decision —the
laboratory director decides on the method’s clinical
acceptability
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