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POINTS TO CONSIDER FOR COLLECTION OF DATA IN SUPPORT OF IN-VITRO
DEVICE SUBMISSIONS FOR 510(K) CLEARANCE

Many changes are occurring in FDA's regulation of in vitro
diagnostic devices as a result of the Safe Medical Devices Act of
1990 (SMDA 90), the report of the FDA Committee for Clinical
Review, and initiatives of the Office of Device Evaluation (ODE)
to raise the quality of scientific review of premarket submissions
in a pragmatic manner. The safety of an IVD is inversely
proportional to the probability that its use will result in a
misdiagnosis of the patient. SMDA 90 broadens the scope of the
FDA review of IVDs and authorizes FDA to request clinical data if
necessary to ensure that a new IVD is as safe and effective as a
legally marketed IVD with the same intended use.

The following points represent current FDA policy regarding
collection of data in support of IVD submissions for 510(k)
clearance. This document is intended to supplement but not
replace existing FDA guidance documents for premarket submission.

STUDY PROTOCOL:

Uniform protocols for all clinical sites must be established prior
to and followed consistently throughout the course of data
collection(51). Any changes in the study design should be
clearly documented, justified, and reflected in data
interpretation. A copy of the protocol should be included as part
of the 510(k) submission. The protocol of clinical studies should
clearly define the study population and inclusion and exclusion
criteria.

SAMPLING METHOD(S)

1. The nature of the sampling method for selecting patient
samples should be <clearly addressed in the protocol and
reported in the submission. Sampling may be purposive

(distribution defined by the investigator) to allow for
analytical method evaluation (where a wide range of normal
and abnormal samples are needed to characterize performance).
A study designed for delineation of expected clinical
performance may require random and blind (masked) sampling.

a. QUANTITATIVE TESTS:

Evaluation of tests employing quantitative measurement
techniques should include at a minimum an evaluation of
random and systematic error (1-8,12,15,20,27,29,32,36-
38,40,41,43,44,46~-48,51,53,56,62-64) 1in comparison to a
legally marketed predicate device. Comparisons may be
direct between the two devices and/or indirect with the
new and old devices compared to a reference method or



"gold standard". These comparison studies should
include the key parameters of regression analysis with
estimated slope and intercept and their 95% confidence
intervals. For all tests, (and a requirement when
statistical differences are noted between the new test
and the predicate) decision points for device use should
be identified and an error analysis (52,54) should be
performed at each of these points.

Analytical specificity should be evaluated taking into
consideration all known or expected confounding factors.
When clinical decision making is expected to be
predicated on results at the lower end of the reportable
analytical range, a determination of analytical
sensitivity is also required.

The statistical theory of linear regression analysis
requires independence of data (i.e., only one sample
pair from each patient) among various sample pairs for
calculating slope, intercept, and their 95% confidence
intervals. If multiple sample pairs from the same
patient were used, appropriate Jjustification and
statistical procedures are needed to account for
between-patient and within-patient variabilities.

QUALITATIVE TESTS:

Evaluation of tests employing qualitative measurement
techniques should include a characterization of the test

using clinical/diagnostic characteristics (9,13,14,
16,18,19,21-23,24,30,33-35, 33-35,39,42,45,49,55,56,59-
62,66) and/or a description of analytical

characteristics using discrimination zone and cut-off
points (17,23,26).

Positive controls (calibrators) should be selected near
the clinically relevant cut-off and not be 1limited to
high titer positive controls.

STATISTICAL METHODS FOR EVALUATION OF DEVICE

The statistical methods used to evaluate a 510(k)
submission should be appropriate for the study protocol,
type of data collected and intended use of the IVD. The
method should either be a well recognized referenced
method (see attached bibliography for suggested
protocols to follow) or should be clearly explained and
justified.

Confidence intervals should be included in statistical
analysis whenever possible (11,28,31). ANOVA models are
the preferred method because detaile ANOVA tables
provide pertinent information, such as specified
statistical model, type of effect (random, fixed, or



mixed), source of variation, degrees of freedom, sums of
squares and mean square, F-statistic, and p-value) For
ANOVA models, the variance components from ANOVA rather
than confidence intervals SHOULD be presented. (32)

d. USE OF TIER III 510(k) REVIEW

The increased capability of requiring clinical data
under 510(k)s may allow FDA To handle some IVDs as tier
III Premarket notification 510(k) applications rather
than premarket approval applications (PMA) If the
following conditions apply: the analyte is well-
established but there is new methodology or new
matrix(ces). These submissions should include a
description and actual results of the <c¢linical or
diagnostic as well as the analytical performance
characteristics of the new device for its intended use
(9,13,14,16,18,19,21-23,24,30,33~
35,39,42,45,49,55,56,59-62,66) . This requires
comparison of the new test against a defined laboratory
or clinical standard with reporting of new test results
in terms of diagnostic sensitivity and diagnostic
specificity .

DEVICE USED FOR GENERATING DATA FOR SUBMISSION:

Ideally studies should be performed using a final version of the
production model device (defined read head, optics, etc.) and not
a prototype. Data based only on prototype devices may raise
concerns about the ability of the device to perform in non-
professional setting.

INSTITUTIONAL REVIEW BOARD REVIEW

All studies must be performed under the review of an Institution
Review Board.

QUALITY CONTROL FOR STUDIES USED IN SUBMISSION:

Studies should be performed using accepted methods for quality
control as outlined under the CLIA'88 regulations. Data collected
during any run in which the assay appears to be out of control
should never be used in support of a submission.

STUDY SITE REQUIREMENTS:

The types and number of study sites required for data collection
and establishment of the performance characteristics described
above will depend on the type of submission. If the analyte,
methodology, and intended use of the IVD are well-established,
less rigorous testing is required than for the clearance of an IVD
where these components are not well-established.

a. For IVDs with ©poorly defined reference standards or



methodologies for which population and/or performance based
site differences would be expected, the manufacturer should
provide a minimum of three study sites. All sites should
follow a uniform protocol.

b. For well standardized devices for which population and/or
performance based site differences would not be expected, a
single study site may be sufficient. The source of samples

used should be clearly described and documented particularly
if a study site is not a clinical site.

c. For devices to be marketed in physician office laboratories,
a minimum of three study sites must be included with device
operators representing the type of individuals 1likely to be
performing the test, e.g., nurses, physicians, medical office
assistants, etc.

d. For over-the-counter (OTC) or home-use devices, a minimum of
three study sites must be included. In general, several
hundred untrained lay users or general consumers should
participate in testing at these sites. Readability and
understanding of the package insert labeling and
instructions, and use of the test information by lay persons
must be evaluated for all OTC devices, even those that are
just collection devices. If the lay persons are supposed to
actually perform the analytic procedure of the OTC IVD, test
performance in the hands of lay persons must be compared to
test performance in the hands of professional 1laboratory
personnel using paired samples(50,53).

The testing should be based on the design and intended use of
the IVD. 1Is the device limited to collecting and mailing off
the specimen? Is the test intended to be performed by a lay
person? Who interprets the result? What is the support and
backup offered by the manufacturer to the 1lay user, e.gq.,
toll-free telephone number staffed by a health care
professional.

RESPONSIBILITY OF PRINCIPAL INVESTIGATORS OF CLINICAL STUDIES:

When studies are performed at study sites other than the
manufacturer's own facility, the responsible (principal)
investigator(s) must sign off on the study indicating that a study
protocol was in place, was followed throughout the study course,
and that the investigator has reviewed and verified the data and
the manufacturer's presentation of data analysis as presented in
the submission to the FDA. This is similar to the requirement of
peer-reviewed medical journals.

PRODUCT INSERT (PACKAGE INSERT) CLAIMS ABOUT STUDY DATA:
7. The nature of all data should be clearly reported in both the

510(k) and the package insert. The manufacturer should
indicate the number and types of study sites used to



establish the performance characteristics being described in
the 510(k) and the package insert (PI). The manufacturer's
claims for the IVD will be limited to the actual test data
cleared by the FDA.

Examples:

Manufacturers who limit their testing to the manufacturing
site only, will be limited to a statement in the PI such as:

“"This performance data was generated only on-site at company
X" or some equivalent language.

However, manufactures obtaining performance data at the
manufacturing site and two clinical sites will be allowed to
make a statement in the PI such as:

"Performance data generated on-site at company x, at a large
(university, general, etc.) (high complexity) hospital
laboratory in Texas, and at a small hospital laboratory
(moderate complexity) in New Jersey"™ or some equivalent
language.

Some IVDS, especially ones that measure analytes associated
with low prevalence conditions, may require more than 3
testing sites. The manufacturer is allowed to claim in the
PI the results of all testing data cleared by the FDA.

The goal for the PI is truth in labeling. PI Labeling should
indicate to users the actual scope of information known about
test performance for a product. Companies should be allowed
to wuse their data to support claims based on actual testing
of their product.
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