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Objectives of the Pre-market
Review.

EFFECTIVENESS

x  [s the intendeadl use claim supperted hy: the data
previded?

x Do the data demonstrate the device: te he: effective: fox Its
recommended use?

s Are the directions and conditions fer use clearly stated?

s What abouit therwarmings and imitations; ofi the device?

SAEETY

s \What are the risks ol misdiagnoesis: ?

s What are tihe potential medical and social Censequences
off misdiagnesis?

SUBSTANTIAL EQUIVALENCE

s IS the device at least as effectiver as a legally: marketed
device noet reguiring a PMA?



Questions Answered During
REVEY

Prooel of concept — Intended use

Do) the benefits of using the results eutwelgh the
[ISKS, Of & fialserpositiveror false negative: results?

IS/ It necessary: to restrict use: ofi the test system to
certain types off laheratenes?

Can efifectiveness ofi the test system for Iits
recommended use e reliably: predicted from: data
and infermation previded?
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OI1VD Decision Summaries

For products cleared since November 2003

Eind Infermation:

s What types of clinicall studies were done by ether
manuiacturers?

s How EDA reviewed data ter grant substantial equivalence?

Go to
s click on the 510(K) Datahase under Quick Links (onithe: left)
= Search by test, company, or other key word
s select a product frem the list
s scroll'down to the entry marked Decision Summary.
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http://www.fda.gov/cdrh/oivd/

510(k) SUBSTANTIAL EQUIVALENCE
DETERMINATION
DECISION SUMMARY/ASSAY-ONLY TEMPLATE

A. 510(k) Number: K. Standard/Guidance Document:Refierenced (it applicable):
B.  Puipose for Submission: L. Test Principle:
C. Measurand: M. Performance Characteristics:
- 4. Analyticallperfienmance:

Do Typeof Test d. Precision/Reproducibility:
£+ | Agliveing: b, Linearity/assay reportable range:
¥ Progriztary apd Estavlisned ames: c. TMraceability, Stability,(controls, calibrators,
G. Regulatory Information: methods):

1. Regulation section: d. Detection limit:

2 Classification: e, Analytical specificity:

3. Product code: f.  Assay cut-off:

4. Panel: Comparisen studies: \ . : _

c. Methed comparisen with predicate device:
H.  Intended Use:
u B, Matrx comparison:
1. Intended use(s), 2.Indications for use:
' o, linicall studies:

3. Special conditionsiforr use statement(s): % lr;-ca gliﬂ?ég%ensitivity:

4. Special instrument reguirements: b.  Clinical specificity:
I Device Description: c. Other clinicall supportive data

. : ; Clinical cut=ofi:

J. Substantiall Equivalence Infarmation: Ll

£ FDA

1. Predicate device name(s):
2. Predicate 510(k) number(s):

3. Comparison with' predicate:

Expected values/Reference range:



Administrative Elements
(Sections A-F)

User Eeel Cover Sheet (Ferm EDA S601)

CDRH Premarket Review: Sulbmission Cover Sheet (Form
EDA 3514)

Cover letter

s Contact infermation

a Name ofi the' device

» PUrpoese off sulbmission

able off Contents

510(K) SUmmary.

Truth and accuracy, statement

Organized legically, sectiens separated By tals

£ FDA



(G) Regulatory Infermation

Example: 21 CER 866.5510

s Rubella virusiserelegical reagents

n Class/ |

a CLSI guidelines (I/LAG, I/LA18; D13, EPS,
EP10)

s CDC Controls:

a) lew titer standard
9) refierence panel (wWell characterzed rukella sera)

= WHO — International Rubella Standard




(H) Intended Use

Do the data suppert the Intended use?

Do the data demonstrate: the device to) e
effective for ItS recommended use?

Do the benefits outweigh the rsks of a false
poSItive or a false negative: result?

What limitations; apply?
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(1) Device Description

PrRcipler of therassay

ASsay compenents / Critical reagents
Caliprators traceanility,

Testing platfierm

Sample requirements and preparation
Signal generaton

Interpretation of results
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(J) Predicate

An EDA cleared! device

Side-hy-side comparison (table e chart)

Similarities and diffierences
iIntended use
Indicatiens fiel use
assay. design
technelogy
PErfermance
target population

« EDA
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(K) Standards

CLSI guidelines
EDA guidance documents

Note: Different from ‘Reference Standard” or
‘Reference: Vethod:

{((_m 11



(L) Test Principle

llechnelogy.

Examples-

s Chemiluminescent Immunoeassay.
= ELISA

s Enzymatic colormetne

x Colormetnc exidation

s Radioimmuneassay.

= NAAT

£ FDA
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(M) Perfermance Characteristics

Types of EDA guestions:
Study: design - descriked?

Concentrations ofi samples - neai the: cutofi
O medicall decisien pPoInts?

lRfeormative IR the context off Intended
LISE?

All matrices evaluated?

Pre-analytical steps: included i/ the
evaluation?

{(_m 13



(M) Perfermance Characteristics

Analytical

s Use patient samples; Where appropriate

(Check decision summares, for acceptanie
samples)

x Estallishy 9aSIC perfermance parameters

m Use traceable reference materials and
methods, I available

{t/(_lm 14



(M) Perfermance Characteristics

Clinical
n Study: design should Include: the target
population
SIgNS; anal sympiems
Pregnant Wemen (rulkella)

s Prospectively collected samples strongly,
[ecemmended

{(_m 15



(M) Perfermance Characteristics

Clinical’ (cont'd)
n|Vatix Consideratons, depending; on

the sample tyjpes claimed Infthe
IRtended use

s Unne vs. vaginal swals for Chlamydia

sNasal swabs Vs. nasal wash' aspirates
for respliateny/ Infections
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(@) Precision/Reproducibility

Developra sample panellof 3-6: Meniers
n Use clinicall matiix

Cover the measurement range ofi the
asSsaly/

Levelsibelovw: and akove: clinical decision
POINtS

Qualitative assays

 Prepare samples at concentrations; near
thercutoft

Include all pre-analytical steps
3/(' Im i/



Precision/Reproducibility

EDA SE Decision Summary.

Example 1- ACE Diagnostics

Within=run ane within=lalr precisien Were' determined at the
Manufacturer’s site, usingl seium hased QC materials;
according te the CLSI ERP-SA; with 2 replicates per run, two
rURS PEN day. o 22, days, I=68! elhsernvations. Samples were
randomized. Calibration Wash perfermned enee a Week. Results

are shown below:

Sample Mean N | Within-runr SD Within:lal S
IU/mL

Level 1 4.0 50 0.36 0.359

Level 2 25.5 56 0.52 0.63

Level 3 56.5 56 1.2 2.5

£ FDA
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Precision/Reproducibility
FDA SE Decision Summary.
Example 1- ACE Dragnostics (Cont’d)

Precision was also estimated using multiple
patient sertmi 9O0IS across: the range: of
appreximately:s-5 10/mL

Standard deviatiens Were calculatead based 0m 6
replicates, fiei eachi ol S reagent Iots, I.e. tetal of
245 elhsenvations: at each concentration.. (One
U PEr Iok)

Results: acress the concentration range tested,
SID’s calculated for each ot andl ever all lots
were < 0.4 1U/mL

{(_m 19



Precision/Reproducibility 510(k)
Example 2 - RIVAL Diagnostics

Between-run precision studies Were dene on serum-nased
materialfat 3 Ievels using| the: Supercastinstrument
System. Results are summarized: helow.

Sample 1 | Sample 2 | Sample 3
N 25 25 25
Mean (rg/ml) 0.3 0.6 1.4
SD 0.03 0.05 0.05
%LV, 0.8 4.5 2.7

£ FDA
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Precision/Reproducibility 51.0(k)
Example 3- Userfriendly: Pliagnostics

Intended use: The User Frenaly/Z

IS Intended te guantiiatively: measure YE
analyte R serum, plasmea or Samples
QVEr therrange oii 0.5-10.0 mg/dL

ihe clinical cutofiIs

Twoe samples ofi serum; contrels (low and high)
containing| appreximately 2.0 and 8.0/ mag/dlt YE

analyterwere each assayed I 8 runs; ever 15 days

(n=45 per level)

TThe % CVs were for the lew: and for the
nigh sample.

£ FDA
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(B) Linearity
(examples of FDA review guestions)

Study: design:

s Sample types/preparatien?

s flarget cencentratiens-calculations?
s [raceanle standards; tisea?

s What metheds of determination?

x Acceptance: chiteria?

s What statistical approaches; Used?

{(_m 22



Linearity FIDA SE Decision Summary.

£ FDA

Example 4 - ACE Diagnostics

A negative serum pool was spiked with' a steck selution prepared
fromi material traceable ter WHO/USP! standard o a concentration
off 60 ma/miranalyte (“high peel”). The “high peel” was serially
diluited withr negative serun to prepare 10 samples with
concentratiens;evenly distributed acress the assay: riange.

All'samplesiwere analyzed oy the  Ace D/agrostics assay in
replicates (n=>5) and average: values deternmined.

EXpected concentrations were based on the independently.
guantified stock splution times dilution: factors.

For samples in the range ofi 2-60 mg/ml, ohserved/expected
Values were within the acceptance limits of +/-15%.
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Linearity FIDA SE Decision Summary.
Example 5 - RIVAL Diagnostics

Serial dilutiens of a sultable centrel were tested and
the ehserved value compared tor knewn expected or
calculateal expecteai result. Percent deviations Were
calculatea. Linearnty clami Is hasead on Percent
deviations ofi < 5% at the: 2 highest analyte
CONCENtrations.

fit points 1-3
........... fit points 2-4

£ FDA
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(d) Limit of Detection

Minimum: detectable concentration

CLSI-EP-17 - Protocols 1or
Determination of Limits of Detection
and Limits of Quantitation

Wihat ty/pes ofi StudiesiWere done?
LoDl crucialiinT gualitative assays
L0Q crucial i guantitative: assays

{(_m 25
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(e) Analytical Specificity

Interference
a Chemical
iHemeglobin (hemolysis)
Biliruein
Triglycerides
s Cress Reactivity
Whichr erganisms/substances likely: te) cross react?
Common antibedies (i-e. RA; CNV)

a Must userhigh titer /concentration of potential cross-
feactants

26



(f) Assay Cutoff/Clinical Cutoff

IHOW WaS It determined?
s Analytical samples?
s Analysis eff ROC curves?

s Determine the lvest level ofi Specificity, W/e
SacHificing SensItVIbY,

CDC-based on epldemielogic studies
Internatienal standards — traceanility
Secondary (Werking) standards

{(_m 27



Method Comparisen
(examples ofi EDA review guestions)

Description: off the stuay design?
IHOW: many/. sites?

Were real clinical samples used? (Vs. cell
IREs, contrel materals, ete:)

PresSpPective Vs. Retrespective samples
Data stiratified approprately?
Sensitivity/Specificity’ vs. Y% Agreement

{(_m 28



Studies to Support Intended
Use Claims

Intended! Use' statement drives the review,
Of the: submission

Carefully: crafted lntended Use will
determine: the type: of studies needed

EXample:

Device fior the detection off 1gG
antivedies; ter Rukella virus

{((_m 29
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=xample o1 Intendead Us

r -l

=0l the quant]ta five deterrnination of 1gG

rln rJo oclies to rupella virus in nurnan serurn and

, EDTA and sodium citrafe plasrna to zid in e

ISSESSIMENTGIRENIAUENTESHIMIMUIENSTAISHLO

ruoelle, rielucding oregrizrit Worrer ancl worrler
oIl

of crnildoearing age. This assay Is intended to be
used on the SuperP/us Automated EIA
Processor. Tnis groduct Is not FDA cleared for

use If) screening olood zrd olasima dorors.
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Intended Use — Part 1

ZLLiRear range?

7 WIHO reference standard?
vliraceanility?

v CDEC Panel testing?

7 CLSI I/EAG-A — How: many. samples required
e %, positive and! % negative agreement?

v Viatiix testing completed?

31



Intended Use - Part 2

.. .1e ald I the assessment’ of a patient’'s
Immune status to rubella... *

v Check the CDC current guidelines

v Established cut ofif inr US;1s, 10 IU/mL

v EUrepean: cut: ofif may. be' diffierent

v Studies aneund the cut offi will lberessential

v Knew' yeur disease and clinical considerations

{(_m 32



Intended Use - Part 3

v\\as the appropraterpatient: pepulation
tested?

v Stratify, the: data by Gender, age.

7 Present-aata firom pregnant Women
sepalately.

{((_m 33



Intended Use - Part 3
(cont’d)

e main intendedl use pepulation: (fer a rubella
assay/) shoeuld: contain (as per the CLSI
doecument):

m At least 100 negative specimens

a At least 50/low: pesitive samples (10-20 |U/mL)

a At least 50 high pesitive samples (above 20/ 1U/mL).

Satisfiactory. performance at cut ofif:

a Point estinmates ofi at least 95% ) for heth, positive

PErcent agreement and negative percent agreement
with the predicate.

{(_m 34



Intended Use — Part 4

7 Allfanalyticalianadl clinicalldata must e generated on
the claimedf device

7 All clinical samples must be alsoranalyzedi on| the
preadicate aevice

Limitatien: “Performance on automated equipment other
then Super”ius... has net Peen established”

{(_m 35



Intended Use — Part 5

Limitatiensy as relevant ter the: device:
s Studies i sub-populatien of prenatal Women?

No — “Performance characteristics have not been established
oI pre-natall screening”

s Studies in sub-pop: of Newherns?

Nor— “Performance characteristics, have not been established
or NewWnerns”

x Studies In Iimmunecempromised patients?

No — “Performance characteristics have not been established
N IMmmuRecempromised patients”

{(_m 36
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Common Problems

JUnorganized sulbmissiens
P00 analysis off data
MISSIng data

Administrauve: gaps, missing
GOCUMERLS

Apparent lack of
moeniternng/auditing of clinical sites

37
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Principles of a Good
Submission

CLARITY
COMPLETENESS
ACCURACY
GOOD SCIENCE

38



Information:
CDODRH Homepage

WAV HE 2@ GVZ.CAI

£ FDA

Device Classification Database

Device Advice
hittp:// Wi fda.gev/cdrh/devadvice

Register fior “\What’s New:”

Guidance Documents

IDE Information

%

o
Z }‘V

http://mwaww.ida: gev/cdrh/devadvice/ide/imdex. shitml

Much more...
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G AINASY O,

Stefanie Akselrod
stefanie.akselrod@fda.hhs.gov
Ph. (240) 276-0725
Fax (240) 276-0664
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