CS RS T AT LR AR E R B4
(3§ PEPEEs 22 AR 0% 5 %miw ww%ﬂéﬁW>J
$— i~ pen Article 1 Purpose
higdl R bt AT NS ERH A T ¢ Gl This document is intended to provide guidance on preparing and

PATR L Ak E e F At o
1 7 (Array) 5 A A# iR Bl4e 0 % % 3 ik (oligonucleotide) -
CDNA ~ v T2 L 713020 5 e (3 iR - 48 -
ST GBI T S B EER AR e T R 2
uEika @ AR L AAREN R B B AN h s e
T kP o B AR A Sl AP R SRR S A R

g
EAp e R PE TR P G0 }fré“ E.)%‘« SRR R o

reviewing premarket approval (PMA) submissions for array-based
multiplex tests.

Array-based tests, such as oligonucleotide, cDNA, protein and
tissue arrays, are a subset of multiplex tests.

The following recommendations for elements of an array-based
multiplex test submission apply to array based tests as well as other
types of multiplex tests. This guidance primarily considers nucleic
acid based analysis, but many of the principles apply to protein and
tissue arrays as well.

FoiE 2o g AR Article 2 Establish the least burdensome regulations

=~ N A B Ik hRTRRIR S Y N R 8 1. Department of Health (DOH) recognizes that new tests based on
e & o 69 A A H @_W Iotarh @ B R H thi_st_echnol_ogy hgve the_ potent_ial to en_hance medical_ care by
FoRBEL R LG EAEY :jeflnlgelg p?tlent dlagnosilsfor cilselee dlSﬁ&\Z?SUSCGp’[IbIth, and

o rug selection among other potential applications.

= L R AR Fﬁgp%r*r‘g - LAl 2. DOH is eager to work together with manufacturers to establish the
R G Rt FHRRILIE o B RA A &S L regulations for facilitating the products of array-based multiplex

tests into the marketplace.
S iE~THEFA 2 TAFAR | 75T 74P 7T 52 % |Article 3 The differences between ” Genetic” and ” Gene expression”

WAL R

ST SRR AT SRR RS LT RS SR A
714] (Genetic) ; % B T 2 714 31 (Gene expression) | &  #F o
réWﬂJfé F v AR dm e

4 75

Pmﬂ; JEB_ \ﬂ

H DNA g it 4

array-based multiplex tests

1. Ingenera, the array-based multiplex tests can be classed into
“Genetic” tests and “Gene expression” tests by their function.
2. “Genetic” tests: DNA differences are fixed, whether germinal or

somatic.
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Fér_]Z\IFuJ /F‘lpé‘ JE S L_F/Iy‘ﬁ."’F'/F&gﬂ;%ﬁ At [ﬂfélﬁfﬂ
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(=)~

(1) Results from these tests can generally be described as
A. dichotomous (either present or not present),

B. trichotomous (homozygousA, heterozygous, homozygous B),
or
C. categorized (e.g., haplotypes).

(2) Interpretation of tests designed to measure these types of differences
will be, in most cases, straightforward.

DNA array tests nevertheless should be carefully designed and
highly reproducible, and have well established performance.
Clinical studies should account for disease prevalencesin the
populations studied.

3. “Geneexpression” Tests : measuring expression changes:

(1) In contrast to DNA changes, they can be responses to a variety of
factors. These may include simple individual-to-individual
differences, time of day, and specific effect of atherapeutic
treatment on atissue.

(2) Results can vary markedly as aresult of these factors. Teststo
diagnose, predict, or select based on expression patterns may
consequently be difficult to interpret. Sponsors of these tests should
consider array physical design strategies, quality control (QC),
reproducibility and readout/ interpretation.

(QC) ~ g % e AL 2 Heip 023 52 2 Y -

P ST TR ST DL ERER AR E oY TR Y
i

- FASEY ST GRS SR B AR T AT

'jt'JJ £ r%ﬂ%\’IFLJ E’héﬂ ’ 'L/*/;F‘\Hb
HP o
L A LT N ]
7 m? FLILE B3t o473 0E o

TR (7).

7 #p # p] e ch(Intended Use) (4 -

F"}"ﬁ TR RS %\.ﬁu

v SR PEEE R

(-) i

| € m?2 & % cytochrome

PAS0 fi% % 4t i 3L #)(alleles) -

Article 4 Documents for the preparation of the array-based multiplex
test application

The following are areas that we believe should be addressed in the

preparation of a submission for array-based multiplex products,

whether the device measures genetic or expression differences.

DOH will review the application case by case and may request

different types of data and statistical analyses.

2. Theinformation requested depends on the

(1) Intended use (for example, to detect cytochrome P450 enzyme

aleles),
(2) indications for use (for example, predictive or prognostic for

1
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(7))~ 2 AR " il R (de T $AFRE £ BA AR

B e3P &t

disease, response, or sensitivity),

18 (3) methodology (for example, polymerase chain reaction),
(=)~ ;g ¥ ek (de 0 RS BRARA R ) (4) technical interpretation of results (for example, positive for variant
" o d e aleles)
= 5 e A S %] M E ) ' - : - .
E% ; %3 : ;i g : xj;—" i%jg%ﬂ:j; ; " fﬁ))# % L) (5) performance characteristics (for example, analytical validity, quality
1)~ #a hk g A AN R R A control and assay limitations),
(=)~ Tk & Ar i (validity) (4o @ EH M RIER) (6) clinical validity (for example, false positives and negatives),
(=) R (4 P 22 E R b R) (7) clinical interpretation (for example, benefits and risks) and
(M)~ B fd ez ft i (e 0§ aed) (8) claims made by the manufacturer (for example, effectiveness).
70K P E I uEik Article 5 Recommendations for addressing these issues follow.
— ¥ EF e IEH R P i 2wy i iR pl R 4rar e B ¢p |1 Theintended use should specify what the test is intended to
FP o LR B IR R SRR A chi R e 2 L 2 measure, why it is measured, and should specify populations to
B oamd o which the test is targeted, where appropriate.
BN - . . o s S 2. Some tests may have multiple intended uses. DOH recommends a
- RIGES 57 5 AT HeR] AR o Bt $E — SRS 1R separate application for each intended use that requires unique and
iR E A HR N G T REL B2 RO TR separate supporting studies. You should consult the appropriate
AR kAo iR N R §IE IR R i ek ) review divisionsin DOH for advice on submitting tests with
S L R 2 e M R T 2 - multiple intended uses.
E = /,H'-’r" Y rird Article 6 Analytical Validation
-~ ;q& g7 ) i3 1. Design and Manufacturing :
(=)~ S HRenT TR AT S URA L FR Y By U (1) Array-based multiplex tests are medical devices, their product
B E S T B Rl uality Svstem design manufacture and control should fulfill the “Good
i%f; . e Tﬁ REHE RS, Qi Sy ) Manufacturer Practice for Medical devices’ Quality System (QS).
) i SR R RIS T LB ECRR R P (2) Specifically, the following elements of array-based multiplex
—_ Camt T = " 54 vFE R AR .

products should be well characterized:

4o A. design,
1. A& 533 B. internal controls used,
2. @ F e INEPR B C. oligonucleotides,
3. e D. primers,
4. 513 -~ E. probes, or
5. FE4h - F. other capture elements,
3 13
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conditions for producing arrays, including washing procedure

and drying conditions (e.g., temperature, length of time),

H. methods used to attach the target material to the matrix,

I. composition and spatial layout of arrays or other spatialy fixed

platforms,

J.  specificity for markers or targets, and stability of the platform.

(3) We recommend that submissions include analytical datathat

demonstrate that the device performs accurately and reliably under

given conditions; this may include:

A. Specimen/sample (for each claimed matrix): identity,
preparation, acceptance criteria where applicable, and methods
for determining label incorporation, probe length, and so forth,
for samples that will be hybridized to the array. Also, include
specimen collection, storage, and handling conditions.

. Assay components:. including buffers, enzymes, signal detection
systems such as fluorescent dyes, chemiluminescent reagents,
other signaling reagents, instruments, and software.

C. Controls and/or calibrators. negative and positive controls,

characterized as internal or external.

Validation of Specific Performance Characteristics: Analytical

Laboratory Studies

Sponsor Should describe the following performance characteristics

for each target, pattern, marker or mutation claimed in the intended

use statement:

;}g : A. Assay sensitivity: ability to accurately identify positive samples.
1. 247 T ATR: W & FEtR R 1k & et 4 B. Reprod_uubnny: _ N _
2. AW C. Validation of cut-off, reference range, or medical decision point.
3R A ng e D. Assay range. o _
’ E. Effect of excess sample and limiting sample. Investigate the

4. ’E’ Fi‘?’ i ) ) sample concentrations and conditions that reproducibly yield
5 k5 it pFengl —E‘ AR AL LBV REL R acceptable results

A7 in i\ RO A LR . F. Assay specificity and interfering substances (endogenous and
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exogenous).
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2. BRI HEHRL Seidp il e
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Article 7 Array and data processing
1. Sponsor should describe :

(1) Optimization of multiple simultaneous target
detection/differentiation, for example, hybridization conditions,
concentration of reactants, control of specificity.

(2) Potential for sample carryover.

(3) Computational methods for data processing.

(4)Limiting factors of the array, including saturation level of
hybridization.

2. Validation of instrumentation

Submission include the following:

(1) Characterization: Characterize instruments used in the assay,
including how the instrument assigns values to or interprets
assay variables such as feature location, size, concentration,
volume, drying of small samples, effect on small volume
reactions and itsimpact on test results.

(2) Calibration: Describe instrument calibration.

(3) Uncertainties: Describe sources and estimates of uncertaintiesin
results introduced by hardware components.

FONE S TRk R BT Y
A TR AT KU EHLA LA RP IR R
CREIEAE b A o

- BREPEL PR EMEE RS &

s B PN DI
’ _q_'#?'}',ﬂ‘—;%m

fl”('r/—}——ﬁ fa b %\ T ©

CBEEGRV AER S 2 A RALETR R BT EGERNE S 0
'ﬁ:lz%._ ,r:}_; %j_f{fi%\, l’, o
A L 21 =

RS R Y B2 B RS 2 R
R

Article 8 Comparison studies using clinical samples

Where comparison studies are appropriate to establish performance
of adevice, the following items could be used to support
submissions:

Comparison to another device: Results of comparison studies with
another well-characterized or predicate device; usually reported as
percent agreement.

Comparison to a Reference Method: Results of comparison studies
to avalidated reference method or clinical diagnosis; usually

reported as sensitivity and specificity.
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Resolution of Comparison Discrepancies. Results of discrepancy
testing should be reported; resolution should be performed only
using unbiased statistical techniques.

Identification of analytical/technical false positive or false negative
results, estimates of expected assay failure rates.

Evaluation of tests employing quantitative measurement techniques:
evaluation of random and systematic error in comparison to the
predicate or reference method.
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Article 9 Clinical Evaluation Studies Comparing Test Performance to

Accepted Diagnostic Procedure(s)

Where clinical studies are necessary to establish safety and

effectiveness of aarray-based multiplex device, you should address

the following points:

Clinical Datato Support intended Use. You should provide

appropriate clinical datato support each intended use. In some

cases, it may be appropriate to include a direct referenceto a

professional statement or guideline in the intended use statement.

If the clinical dataislacking or insufficiency (e.g., ethnic factors or

sensitive pathogen has regional differences), local clinical trial(s)

are required. We encourage sponsors to consult with DOH or DOH
assigned third-party (such as Center for Drugs/Devices Evaluation

[CDE]) to determine the suitability of reference to such statements

or guidelines.

Clinical Validation: DOH recommends that the following items be

addressed in the submission to support clinical validation:

(1) Informed Consent and Investigational Research Board (IRB)
Requirements: Samples that are used in the clinical portion of the
device validation must be obtained in conformance with DOH
requirements (eg. Law of Medical Affairs;, Law of Pharmaceutical
Affairs, Good Clinical Practice and Office Announcement of No.
0910012508 from Medical affairs [Guideline for Collection and
Utilization of Human Samples]).

2.
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(2) “Clinical truth”: Define clinical truth asit will be used in evaluating
the clinical performance of the device.

(3) Clinical data: Validate expression patterns, genotype/phenotype
correlations, and so on, on a statistically adequate number of
specimens for each intended use, including clinical samplesfor all
matrices claimed in the intended use statement; verify with a second
detection system (e.g. quantitative RT-PCR) if applicable. When
defining the populations used, submissions should include the
following information:

A. Number of samples from the normal population with samples
summarized according to appropriate demographic
characteristics.

B. Number of specimensincluded in each disease, condition,

pathogen, genotype, or group summarized according to
appropriate demographic characteristics.

(4) Referenceranges. Calculate reference ranges when appropriate.

(5) Statistical method: Describe statistical methods used for

calculations. Measures of precision, e.g., confidence intervals,
should be described and presented.

(6) Literature: For some markers, mutations, or patternsin an
array-based test system, there may be a sufficient literature base to
establish clinical validity with the new test.

If asponsor intends to use literature to support clinical validity,
include a summary of available published and unpublished
information and/or published clinical data pertinent to the device

A. When literature isintended to support bridging from analytical to
clinical performance, the literature should identify the same
technology as the new test and a similar patient population.

B. Werecommend that you consult DOH or CDE to determine the

suitability of literature to supplement or substitute for clinical
performance studies..

Article 10 Clinical Effectiveness of the Device
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New markers

Evaluations of new markers, mutations, patterns, or other outputs of

multiplex tests should meet the DOH standard for clinical

effectiveness for their intended use.

Established Markers

When analytical performance is validated in the specimen matrix

claimed, the sponsor may use the medical literature as evidence of

the effectiveness of the marker or mutation.

(2) If asponsor wants to use peer-reviewed literature to support
effectiveness, you should furnish copies of all relevant articles
and provide ajustification for the use of the literature in place of
clinical studies.

(2) The sponsor should establish comparability between the new
device and the device used in the published literature in order to
ensure that the data can be confidently extrapolated.
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Appendix |: General considerations for planning and evaluating clinical
studies.
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The following are general recommendations that may be used when
planning and evaluating clinical studies. We recommend that you
consult with CDE reviewers divisions to determine the most
appropriate strategies for clinical studies.
Describe al protocols for external evaluation studies. Clearly define
the study population and inclusion and exclusion criteriaand the
chosen clinical endpoint. If literature is to be used, the study
population, inclusion/exclusion criteria, and endpoints should be
clearly explained in the publication and be reflective of how the
device will be used in practice. The study populations and endpoints
should correspond to the intended use and claims of the
manufacturer.
Use investigational sites appropriate to the intended use and claims
being sought. Efforts to define popul ation sampling bias should be
clearly outlined when this issue may affect performance.
Establish uniform protocols for all external evaluation sites prior to
study and follow them consistently throughout the course of data
collection.
Determine sample size prior to beginning the clinical study. The
sample size should have sufficient statistical power to detect
differences of clinical importance for each marker, mutation, or
pattern. DOH will consider alternate data sets incases with a small
available sample size, for example, a disease or condition having a
low prevalence or with markers or mutations of very low frequency.
Describe the sampling method used in the selection and exclusion of
patients. If it is necessary to use archived specimensor a
retrospective design, provide adequate justification for why the
sampled population is relevant to your patient population.
Analyze test data both by separate investigator/site and pooled over
investigators, if statistically and clinically justified. For heritable

marlzare and mitati ane  Aanndar and rann Aar athninih e damaniranhine

4.
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10.

11.

12.

13.

markers and mutations, gender and race or ethnicity demographics

should be similar between sites if data pooling is otherwise

appropriate.

Display genotype data in the appropriate Nx N table (e.g., 3 X 3 for
homozygous wildtype, heterozygous and homozygous mutation)
where applicable.

Support the intended use claim for the device with data that are

representative of the population for whom the device is intended.

Include a diversity of ethnic groupsif the marker/mutation varies

according to ethnicity.

Include samples from individuals with diseases or conditions that

may cause false positive or false negative results with the device

(i.e., within the differential diagnosis), if appropriate.

Account for all patients and samples. Perform appropriate data

audits and verification before submitting to DOH. Give specific

reasons for excluding any patient or result after enrollment.

Perform studies using appropriate methods for quality control.

Describe the materials and methods used to assess quality control.

Describe how the cut-off point (often the distinction between

positive and negative, or the medical decision limit) was

determined, if appropriate. Describe the performance characteristics
the cut-off identifies for each marker/mutation. The description of
how each cut-off was determined should include the statistical
method used (e.g., receiver operating characteristic curve).

The “Minimum Information About a Microarray Experiment”

(MIAME) guidelines (see www.mged.org/miame for more

information) describe many of the sources and types of data and

information that should be available for most types of microarray
studies, whether they are used to support drug development or
diagnostic device submissions.
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Appendix 11: Statistical Considerations for Analyzing Array Data

/LJF

N3

R 2
kX TR E S
(Z) s $NRIEED A RITR > BB E a2 s Ao AR
BB -MH - REF AV CBHEIEBIRRERE  BFER o
Cﬂ‘?%@ﬁ%m%wm?ﬁ%ﬁ@ﬁm;g%@@%?ﬁ%%
Pl BRIEARGREG ERB R o dLen? 22— o T
352 0% kA 2t i £ (4 ¢ the leave-one-out method ; " 38 7 |
(jackknife) = ;= ; F ez
operatl ng characteristic curves) B4t 3=z & F4 R > £ A
PR aE A EFEE PRE -
YRGB RR el - P RN T
A RAR A APPSR T BB o b
ho 1 % B o~ 4 37 (variance component analysis) ¥ % -y 4p
£z 8- i{ fe % 4] 4 (single-nucleotide
polymorphism, SNP) 4 45 = ;2 » & 2 DNA 4 3 eh % fehT 7
BPEF| T LB ET AT A 4 d BRciplE B B R
e U G P A S
2l B e}g 94%?_3:"7:3:_7; Ll ﬁ’i o
& gt g (Method Comparisons) : 7
- Rt o 5 T 7
(- )‘ Fle L E(F ELES T

N S R

5?’“:"'7 F‘:B‘g\o A

LR

AL 1 - gl B 1w 1

— >t T & R 5 By B (expression arrays) |k i b chsit
SREENA REHEGe LV e BpE) B s RER A T4
B A AT~ IR A T 2
(C) BT RBFERITHEDALE AT o Ao FE AT

(Cluster analysis) ; 7 ik 3 %] (Pattern Recognition) ; p 2 % p& &

) 4 1 (Self-Organizing Maps) 2 %] % 4 47 (Factor Analysis)) 4 i®
ﬁmé?{ PUF L A AR MFE R

£ # % £ #-7" (support vector machines)

(Bootstrap) - ROC # 4t (Receiver

SREMEE - BIRIR B R

_}Eu /‘ E%T hl—r]F7 Fé%’%}
a1
BRI E)A T Ft 3 2 gt )y g

1. Expression arrays. Appropriate statistical analyses for
discriminating subjects into groups (e.g., normal, diseased) include
supervised analyses (e.g., discriminant analysis, multinomial
regression, support vector machines).

(1) Unsupervised analyses that alow for discovery of new groups
would also be considered (e.g., cluster analysis, pattern recognition,
self organizing maps, factor analysis) as a basis for building
diagnostic categories. While such analyses can be complex, they are
generally used only to establish the cut-offs for discriminating
between pre-specified groups;

(2) actual performance of tests could be evaluated with simple
statistical analyses of sensitivity, specificity, percent agreement,
positive and negative predicted values, among others.

(3) Evaluation of the performance of cut-offs should be based on a
dataset that isindependent of the dataset used to establish the
cut-offs, otherwise the performance will tend to be overstated.
Alternatively, statistical methods can be used to correct for this bias
(e.g., the leave-one-out method, the jackknife, or the bootstrap).
Receiver operating characteristic curves are useful for evaluating
performance, but cut-offs still need to be chosen to apply the test in
practice.

(2) The statistical analysis should account for lack of independence due

to, among others, correlation of replicates within chips, samples

within runs, runs within days. For example, a variance component
analysis could be used to account for correlation. Multivariate
measurements by methods such as multiple SNP analysis or
multiplex DNA-based tests, complicate comparison of tests. For
multivariate measurements, a summary of the measurements could
be helpful in making comparisons.

3. Method Comparisons. Comparisons of tests without a measure of

truth are comparisons of agreement and have the following

11

13



AR E A ZLIRARE o

(Z) Ffen- R 72 N ADFE > F1E T A A 2 T ehi e
FEEER - 3R o

(2) #H»PEhe % > - REPBREIE A RFOEFF G M T
. f’/(‘fi}“* m%%ﬂ;l—ﬁxw -8 K ;‘;-‘3: SIEE I o

I ERE £

-
e -

(z)~ 3088k
.

Filg ko - KPR EE
%&m__ ;V( IJ—}—A’\ i y QA)J.A\_,]:,_?}T:%

JL'E’m"’J 7 M

(RS = R W

o ARHEORARZ B - B2 LR Penfrids
ETRGEET RGN ICLLE T POAl RER R o A
ST LR R % - Folent R B A H i

T~y P RFTN S e BENAE B AT TE L RT R

;é.r—,”y—' I;:—‘P pé-r’\,'_'g ;\frmg ]E,;{ I,Lﬁ(,:&%é-,
SIRARE o IR A i B2 T & 57 Bk dod & sk B g Fs?
My RTE B T (Ao FiFF) s LR JRBAE Y5 E R
ZR(het AR Rfed - ) o - BOER S T A UEF o

I ¥R G R RETE R B R REanE
£ (error of agreement) 4~ 5 ik kLt 2 Sg 814 e A (Systematic
and random error) s/ 47 2| #T R 2E4 § FTes e A %S 2
fwa*%umeﬁh»*w%hm@#" 2L Efp)eni & iF
5 X 78 o % Bl (Scatter plot) ® » % AL iE A ¥ rud Wb i gp
ER(YX)EICFEHRIERG o ApERY 7 A DR KL
£ o 5354 (Random error) # d F Al ersgie k3Tim > Flan
AT deoor 2 E B e R oo 1 Bland-Altman 47 1% B] > & 7}@4
e Rl E B H LB E T35 A dho HITRE g%l?]]l\,, b
M2 SRS PR AR R RIS * o

2~ 16 % & & B2k (null hypothesis) # 3;: VLI SN ERSE A T R R T
F S 2 B4 2 ahdp £ M (equivalence) o Bi4e S A pIE S

-

EIRIR 8

limitations:

(1) Because the true value (the diagnosis or the quantity being
measured) is unknown, comparison of the methods can only
establish equivalence, not superiority of one method over another.

(2) Agreement is not a measure of correctness because both methods
could agree on an incorrect value.

# |(3) For diagnosis, level of agreement usually depends on prevalence
because it depends on whether the true diagnosisis positive or
negative. For quantitative measurement, level of agreement often
depends on the magnitude of the measurement. When agreement is
heterogeneous over avariable, its statistical analysis should be
stratified by that variable.

(4) For diagnosis, relative sensitivity and specificity and discrepant

resolution can be very misleading and are not appropriate for

primary evaluation of approvability. DOH recommends reporting of
positive and negative percent agreement.

Recently, statistical methods have been devel oped that allow

comparison of methods with the unknown true value being

measured. These methods might be useful for obtaining estimates of
performance with respect to the unknown true value and for
establishing superiority of one method over another. However, these
methods often make strong assumptions about the correlation
between test results, the distribution of the unknown true values

(e.0., the prevalence), and the performance of the reference or

predicate test (e.g., its sensitivity and specificity). Such assumptions

need to be justified.

For quantitative method comparison data without a truth standard,

plots are very useful for decomposing the error of agreement into

systematic and random error. In a scatter plot of the experimental
method measurement (y) versus the corresponding control

(reference or predicate) method measurement (x), systematic error

can be evaluated by comparing the scatter with the identity line

4.

5.
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(y=x), which indicates no systematic error on average. Random
error is assessed by the spread of the scatter, i.e., the variability
between the methods. A Bland-Altman scatter plot of the difference
between paired measurements from the two methods versus their
averageis especially useful for detecting trends in systematic and
random errors over the measurement range.

Use of null hypothesis testing: Formal statistical analyses test
equivalence of the experimental method with the control method.
For example, two methods could be defined as equivalent based on
the slope b, from alinear regression of paired measurements, being
close to one. For this definition, a valid approach tests the null
hypothesis that the b is more than d units away from one, whered is
pre-specified to be the smallest clinically meaningful difference.
Rejection of this null hypothesis then implies that equivalence has
been demonstrated. A common, but invalid, approach tests the null
hypothesis that the b equals one. This approach isinvalid because
insufficient evidence to reject the null hypothesis does not imply
sufficient evidence to accept it. In fact, a sufficiently small sample
size can be chosen to guarantee that the null hypothesis will not be
rejected.

Other considerations. Poor agreement between the experimental and
control methods might be simply due to poor repeatability of the
control method, even if the experimental method measures the true
value perfectly. Duplication of measurements under the same
conditions may be needed to identify this problem. This variability
or error in the measurements also biases downward the estimate of
the slope in a standard linear regression comparing two methods.
Alternative regression methods that account for measurement error
include Deming regression and Passing-Babl ok regression.
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