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BackgroundBackground
WhatWhat’’s different about these tests?s different about these tests?
What does FDA look for during review?What does FDA look for during review?
••

 
AnalyticalAnalytical

••
 

ClinicalClinical
••

 
LabelingLabeling
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AutoimmunityAutoimmunity

When immune responses to self go badWhen immune responses to self go bad……
T cells and B cells both play a roleT cells and B cells both play a role
••

 
Production of autoProduction of auto--antibodies against antibodies against 
specific tissue components (enzymes, specific tissue components (enzymes, 
structural proteins, DNA, etc.)structural proteins, DNA, etc.)

Mix of genetic and environmental factorsMix of genetic and environmental factors
More common than you thinkMore common than you think
••

 
14 14 ––

 
22 million (5 22 million (5 --

 
8%) in US, mostly 8%) in US, mostly 

womenwomen
~80 different diseases~80 different diseases



Classifying Autoimmune DiseasesClassifying Autoimmune Diseases

SystemicSystemic
••

 
Rheumatoid ArthritisRheumatoid Arthritis

••
 

Systemic Lupus ErythematosusSystemic Lupus Erythematosus
••

 
SjogrenSjogren’’ss

 
SyndromeSyndrome

OrganOrgan--specificspecific
••

 
Type 1 DiabetesType 1 Diabetes

••
 

HashimotoHashimoto’’s thyroiditis, Gravess thyroiditis, Graves’’
 

DiseaseDisease
••

 
Celiac Disease, Ulcerative ColitisCeliac Disease, Ulcerative Colitis



Testing for autoimmune diseasesTesting for autoimmune diseases

Relies on detection of autoantibodies as a Relies on detection of autoantibodies as a 
marker of diseasemarker of disease

Typically used as an Typically used as an ““aid in diagnosis in aid in diagnosis in 
conjunction with other clinical findingsconjunction with other clinical findings””



How these Tests are RegulatedHow these Tests are Regulated

Tests used as an Tests used as an ‘‘aid in diagnosisaid in diagnosis’’ usually usually 
Class IIClass II

21 CFR 21 CFR §§866 Subpart F 866 Subpart F –– Immunological Test Immunological Test 
SystemsSystems

Choosing a predicateChoosing a predicate



WhatWhat’’s different about s different about 
autoimmune tests?autoimmune tests?

Very few reference standards to calibrate assaysVery few reference standards to calibrate assays
••

 
Usually have to look at outcomes, not direct comparison Usually have to look at outcomes, not direct comparison 
of numerical result (2x2 tables)of numerical result (2x2 tables)

••
 

CanCan’’t claim a test is quantitativet claim a test is quantitative
SemiSemi--quantitative (report a number)quantitative (report a number)
Qualitative (positive or negative)Qualitative (positive or negative)

Trying to assess a polyclonal responseTrying to assess a polyclonal response
••

 
Very difficult to correlate severity with assayVery difficult to correlate severity with assay

Not all patientsNot all patients with disease will have autoantibodies with disease will have autoantibodies 
to your antigento your antigen
••

 
Ex: only ~ 70% SLE patients are dsDNA Ex: only ~ 70% SLE patients are dsDNA AbAb

 
++



Indications for UseIndications for Use

Include:Include:
••

 
Assay and company nameAssay and company name

••
 

TechnologyTechnology
••

 
Instrument name/system (if applicable)Instrument name/system (if applicable)

••
 

Sample matricesSample matrices
••

 
SemiSemi--quantitative or qualitativequantitative or qualitative

••
 

Clinical use (aid in diagnosis of what?)Clinical use (aid in diagnosis of what?)
••

 
Setting (e.g. Rx use)Setting (e.g. Rx use)



Analytical Performance TestingAnalytical Performance Testing

Precision or reproducibilityPrecision or reproducibility
Linearity, Linearity, LoBLoB, and LoD , and LoD 
Assay cutAssay cut--off (reference range)off (reference range)
Analytical specificityAnalytical specificity
Effect of interferentsEffect of interferents
Controls & calibratorsControls & calibrators
Stability: assay & sampleStability: assay & sample
Method comparison to existing predicateMethod comparison to existing predicate



PrecisionPrecision……

Precision: Precision: 
••

 
how close are repeated readings? how close are repeated readings? 
((SemiSemi--quantitativequantitative

 
assays)assays)

Choose samples across assay rangeChoose samples across assay range
••

 
Especially around clinical decision pointEspecially around clinical decision point

Lots of repeatsLots of repeats
••

 
CLSI CLSI EP5EP5--A2A2: Evaluation of Precision in : Evaluation of Precision in 
Quantitative AssaysQuantitative Assays

Assess WithAssess With--in run, Betweenin run, Between--Run/Days, Total, Run/Days, Total, 
Between LotsBetween Lots



……and Reproducibilityand Reproducibility

Reproducibility: Reproducibility: 
••

 
how often do you get the expected answer? how often do you get the expected answer? 
((QualitativeQualitative

 
assays)assays)

Focus on cutFocus on cut--off off 
••

 
Need samples Need samples ±±

 
25% cut25% cut--offoff

Lots of repeatsLots of repeats
••

 
CLSI CLSI EP12EP12--AA: Evaluation of Reproducibility in : Evaluation of Reproducibility in 
Qualitative AssaysQualitative Assays



Linearity Linearity 

Not for qualitative assaysNot for qualitative assays

Linearity: CLSI Linearity: CLSI EP6EP6--AA
••

 
cover your claimed rangecover your claimed range

••
 

Use stepUse step--wise dilutions wise dilutions 
••

 
Several samples a good ideaSeveral samples a good idea



LoBLoB, LoD and , LoD and LoQLoQ

Not for qualitative assaysNot for qualitative assays
Limit of Blank (Limit of Blank (LoBLoB))
Limit of Detection (LoD)Limit of Detection (LoD)
•• This will be lower limit of your assay This will be lower limit of your assay 

rangerange
Limit of Limit of QuantitiationQuantitiation ((LoQLoQ) helpful) helpful
Follow CLSI Follow CLSI EP17EP17--AA



Assay CutAssay Cut--offoff

Essentially the point where negative Essentially the point where negative --> > 
positivepositive
Several methods to establishSeveral methods to establish
•• +3SD mean of normal population+3SD mean of normal population
•• ROC analysis of negative and positive samplesROC analysis of negative and positive samples
•• Adjusting assay components to meet a specific Adjusting assay components to meet a specific 

numbernumber
These samples These samples cannotcannot be used in method be used in method 
comparison or clinical comparison studies!comparison or clinical comparison studies!
Establishing correct cutEstablishing correct cut--off is very off is very 
important to assay success important to assay success 



Analytical Specificity Analytical Specificity 
aka Crossaka Cross--reactivityreactivity

Is your test specific for autoantibody or Is your test specific for autoantibody or 
disease being tested for?disease being tested for?
Establish by testing samples from different, Establish by testing samples from different, 
related, disease populations or samples of related, disease populations or samples of 
known specificityknown specificity
••

 
Reference panels, consensus standards very Reference panels, consensus standards very 
helpful!helpful!

••
 

Some Some ExsExs



Effect of interferentsEffect of interferents

Do other factors change test results?Do other factors change test results?
Endogenous:Endogenous:
•• Hemolysis, lipids, bilirubin, albumin, HAMAHemolysis, lipids, bilirubin, albumin, HAMA
Exogenous: drugs, Exogenous: drugs, ‘‘shortshort’’ drawsdraws
Should test at Should test at ≥≥ 3 analyte concentrations:3 analyte concentrations:
•• Negative but > LoDNegative but > LoD
•• Around cutAround cut--offoff
•• Low/moderate positiveLow/moderate positive
Choose interferent concentrations based Choose interferent concentrations based 
on physiology on physiology 
CLSI CLSI EP7EP7--AA: Interference Testing : Interference Testing 



Sample Matrix ComparisonSample Matrix Comparison

Example: serum vs. plasmaExample: serum vs. plasma
Samples across assay rangeSamples across assay range
Prefer that different matrices be drawn from Prefer that different matrices be drawn from 
patient directlypatient directly
Regression analysis and bias analysisRegression analysis and bias analysis
CLSI CLSI EP14EP14--A2A2: Evaluation of Matrix Effects: Evaluation of Matrix Effects



Calibrators and ControlsCalibrators and Controls
••

 
Explain your traceability and validation procedureExplain your traceability and validation procedure

••
 

State your acceptance criteriaState your acceptance criteria

StabilityStability
••

 
Assay Assay ––

 
unopened (shelfunopened (shelf--life), openedlife), opened

••
 

Explain testing method, summarize resultsExplain testing method, summarize results
••

 
Sample Sample ––

 
fresh, processed, frozenfresh, processed, frozen



Method comparisonMethod comparison

Equivalent results as a previous assay?Equivalent results as a previous assay?
Aim for Aim for ≥≥100 samples, evenly divided100 samples, evenly divided
Have samples across claimed assay rangeHave samples across claimed assay range
••

 
Only samples between LoD and upper limit for semiOnly samples between LoD and upper limit for semi--

 quantsquants
••

 
Present as a 2x2 tablePresent as a 2x2 table

CanCan’’t directly compare numerical resultst directly compare numerical results

••
 

Calculate Agreement Calculate Agreement ––
 

positive and negativepositive and negative
Include 95% Include 95% CIsCIs

Helpful: CLSI Helpful: CLSI EP9EP9--A2A2: Method comparison and bias : Method comparison and bias 
estimationestimation



Clinical comparisonClinical comparison

Does your test aid in diagnosis?Does your test aid in diagnosis?
Example: Example: ““your interesting diseaseyour interesting disease”” (YID)(YID)
Evaluate samples from : Evaluate samples from : 
••

 
YID YID butbut

 
with unknown antibody statuswith unknown antibody status

••
 

diseases related to YIDdiseases related to YID
••

 
diseases in differential diagnosis of YID diseases in differential diagnosis of YID 

Evaluate in 2x2 tableEvaluate in 2x2 table
••

 
Test result (+/Test result (+/--) versus YID diagnosis (+/) versus YID diagnosis (+/--))

••
 

Calculate sensitivity and specificity, 95% CICalculate sensitivity and specificity, 95% CI



Method Comp vs. Clinical StudyMethod Comp vs. Clinical Study

Often can use the same data set:Often can use the same data set:

Method CompMethod Comp Clinical StudyClinical Study
Clinical Clinical DxDx

 
not criticalnot critical Clinical Clinical DxDx

 
crucial!crucial!

Only use samples w/in Only use samples w/in 
measuring range of both measuring range of both 
assaysassays

Use all dataUse all data

Samples should be Samples should be 
distributed across distributed across 
measuring rangemeasuring range

Sample distribution not Sample distribution not 
critical critical 

Need samples around the Need samples around the 
cutcut--offoff

Should have samples Should have samples 
around cutaround cut--offoff



Presenting Results Example:Presenting Results Example:

Clinical Disease orClinical Disease or
Predicate AssayPredicate Assay

PositivePositive NegativeNegative TotalTotal

YourYour
AssayAssay

PositivePositive 108108 55 113113

EquivocalEquivocal 22 44 66

NegativeNegative 99 239239 248248

TotalTotal 119119 248248 367367

Regarding Equivocal as Negative:
Sensitivity: 90.8% 95% CI: 84.2 –

 

94.8%
Specificity: 98.0% 95% CI: 95.4 –

 

99.1%

Regarding Equivocal as Positive:
Sensitivity: 92.4% 95% CI: 86.2 –

 

96.0%
Specificity: 96.4% 95% CI: 93.2 –

 

98.1%



Equivocal ResultsEquivocal Results

Gray zone between negative and positiveGray zone between negative and positive
How to evaluate?How to evaluate?
••

 
Calculate Method and Clinical comparisons twice:Calculate Method and Clinical comparisons twice:

Considering equivocal samples as negativeConsidering equivocal samples as negative
Considering equivocal samples as positiveConsidering equivocal samples as positive

••
 

Report both sets of analysisReport both sets of analysis



Statistical ConsiderationsStatistical Considerations

Statistical Guidance for Reporting Statistical Guidance for Reporting 
Diagnostic TestsDiagnostic Tests

www.fda.gov/cdrh/osb/guidance/1620.htmlwww.fda.gov/cdrh/osb/guidance/1620.html

http://www.fda.gov/cdrh/osb/guidance/1620.html


LabelingLabeling

Follow 21 CFR Follow 21 CFR §§809.10809.10
Keep summary relevant to your Intended UseKeep summary relevant to your Intended Use
••

 
DonDon’’t stretch your claimst stretch your claims

Intended Use, Indications for Use, and 510(k) Intended Use, Indications for Use, and 510(k) 
Summary must match Summary must match exactlyexactly



Common Mistakes:Common Mistakes:

No samples around assay cutNo samples around assay cut--offoff
Same samples used to validate cutSame samples used to validate cut--off reoff re--used used 
to establish method comparison and/or clinical to establish method comparison and/or clinical 
performance performance 
Not covering claimed assay range (precision Not covering claimed assay range (precision 
and linearity)and linearity)
Not choosing clinical samples that reflect Not choosing clinical samples that reflect 
intended useintended use
Using samples with known antibody statusUsing samples with known antibody status



Online ResourcesOnline Resources
510(k) database:510(k) database:

Search by 510 #, product code, device name, applicant nameSearch by 510 #, product code, device name, applicant name
Links to lots of useful Links to lots of useful dBsdBs
Review templates after ~September 2003Review templates after ~September 2003
http://http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfmwww.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm

Device AdviceDevice Advice
CDRH specific! Lots of great background on preCDRH specific! Lots of great background on pre-- and postand post--
market stuffmarket stuff
http://http://www.fda.gov/cdrh/devadvicewww.fda.gov/cdrh/devadvice//

CDRH Guidance Document databaseCDRH Guidance Document database
For industry and FDA For industry and FDA –– what we look for or require for particular what we look for or require for particular 
devices or topicsdevices or topics
http://http://www.fda.gov/cdrh/guidance.htmlwww.fda.gov/cdrh/guidance.html

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm
http://www.fda.gov/cdrh/devadvice/
http://www.fda.gov/cdrh/devadvice/
http://www.fda.gov/cdrh/devadvice/
http://www.fda.gov/cdrh/guidance.html
http://www.fda.gov/cdrh/guidance.html


Questions?Questions?

elizabeth.stafford@fda.hhs.govelizabeth.stafford@fda.hhs.gov
301301--796796--61846184

Thank you!Thank you!

mailto:elizabeth.stafford@fda.hhs.gov
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