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Development of a Classification Methodology for Genetic Tests:
Conclusions and Recommendations of SACGT

Introduction

In July 2000, the Secretary’s Advisory Committee on Genetic Testing (SACGT) submitted a report to the
Secretary of Health and Human Services outlining the Committee’s findings and recommendations
regarding the oversight of genetic tests in the United States. The report--Enhancing the Oversight of
Genetic Tests: Recommendations of the Secretary’s Advisory Committee on Genetic Testing--responded
to a specific request from the Assistant Secretary for Health to address five oversight questions. One of
the questions related to whether an algorithm or methodology could be developed to classify tests for
oversight purposes according to the level of scrutiny warranted by a test. In the July report, SACGT
outlined criteria on which a methodology might be based and indicated that further study and analysis
were needed to complete a fully developed methodology for classifying tests. This report describes
SACGT’s subsequent efforts to develop a classification methodology for genetic tests and explains why,
in the final analysis, SACGT came to question the feasibility and utility of such a methodology.

Review of SACGT’s Initial Oversight Recommendations from July 2000

In its July 2000 oversight report, SACGT reviewed the adequacy of current oversight of genetic tests and
concluded that the level was inadequate for ensuring the safety, accuracy, and clinical validity of genetic
tests. This conclusion was based on the rapidly evolving nature of genetic tests, their anticipated
widespread use, and concerns expressed by the public about their potential for misuse or
misinterpretation. SACGT offered 26 recommendations to enhance the current system of oversight for
genetic testing. One key recommendation was that the Food and Drug Administration (FDA) should be
involved in the review of all new genetic tests regardless of how they are formulated and provided (i.e., a
kit versus laboratory service). SACGT further recommended that, given the growing number of genetic
tests and the speed with which they are being developed, the agency’s review process should be
innovative and flexible in order to minimize the time and cost of review without compromising the
quality of the assessment of test validity. To implement this expanded oversight of genetic tests, SACGT
recommended that FDA be provided with sufficient resources and consider employing the deemed status
mechanism used in other regulatory programs such as the Clinical Laboratory Improvement
Amendments.

The question of whether a mechanism could be developed to assign tests to different categories was a
critical part of the oversight deliberations. SACGT initially considered a classification scheme to be “an
essential initial step in the process of test evaluation.” In the oversight report, the Committee stated the
following:

Determining the level of review required of a particular genetic test will be

crucial to ensuring that a test receives the appropriate level of review based on

the characteristics of the test and its target disease or condition, the intended use

of the test, and the potential for improved medical outcome. Because further work
is needed to develop the criteria and the methodology to be used in classifying tests
by the level of scrutiny required, a SACGT working group, augmented by
representatives of relevant federal agencies, professional organizations, and the
public and private sectors, will immediately begin to develop a proposed algorithm
for the classification of genetic tests . . . It is recommended that these criteria and
methodology be used in the classification of genetic tests.



Test Classification Methodology—TFirst Proposal

In August 2000, SACGT convened a Working Group on Genetic Test Classification to assist in the
development of a framework for classifying genetic tests. The Working Group was chaired by SACGT
member Dr. Wylie Burke and composed of SACGT members, SACGT ex officio members, and ad hoc
experts representing relevant professional and private sector organizations. The Working Group met on
August 3, 2000 with the goal of producing a test classification schema for assessing the level of review
warranted by a genetic test.

The Working Group developed a classification methodology based on four criteria that would designate
genetic tests into one of two levels of review, Scrutiny Level | (SL 1) and Scrutiny Level 1 (SL II). The
four criteria were test volume; whether the test would be used for population-based testing; whether the
test is diagnostic or predictive; and a set of three questions related to the availability of an intervention,
the predictive value of the test, and potential for medical or social harms associated with the test. A
diagram displaying how the criteria would be applied to determine the recommended level of review is
shown in Figure 1.

The Working Group selected test volume as a pragmatic first criterion, based on the public health strategy
of focusing resources on matters likely to affect the greatest number of people. This choice reflected the
difficulties in data collection for rare diseases and the limited financial incentives available to cover
research and development costs. However, this was not to suggest that tests intended for a small market
would not warrant scrutiny but rather that they may a priori warrant SL | review. Furthermore, low
volume tests that were found to raise significant medical or social concerns during the initial review could
be elevated to SL Il review. SACGT recognized that further discussion of test volume was needed to
determine the threshold of high versus low volume.

The second criterion was whether the test is to be used for population-based screening. Population-based
screening is testing of groups or populations of currently healthy people rather than individuals or
families. The Working Group recommended that tests to be used for population-based screening should
undergo SL Il because of the greater number of people who would be exposed to the potential risks of the
tests.

If a high-volume test is not used on a population basis, the next consideration was to determine whether
the test was to be used for predictive or diagnostic purposes. If a test is intended to identify or confirm
the diagnosis of an affected individual, the Working Group suggested it receive an SL I review. If the test
is intended to be used predictively to determine the probability that a healthy individual with or without a
family history of a certain disease will develop that disease, the Working Group suggested that the test
may warrant a higher level of scrutiny because of their greater potential for medical and social harms.

The Working Group suggested that three additional criteria needed to be applied to determine whether or
not a predictive test would undergo SL | or SL 1I: 1) are interventions unproven or nonexistent for the
condition being tested; 2) is the predictive value of the test low and are additional confirmatory tests not
available; and 3) is there a significant potential for medical or social risks. If any one of the questions
were answered affirmatively, the test would fall into an SL 1l review category.

On August 4, 2000, Dr. Burke presented the Working Group proposal to SACGT. After discussion and
deliberation, SACGT concurred with the proposed methodology and agreed to prepare an addendum to
the July 2000 oversight report recommending that the proposed methodology be considered a framework
upon which FDA could build as it proceeded with the development of a program of review of genetic
tests.



Figure 1. Test Classification Schema Formulated by SACGT on August 4, 2000
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Concerns and Second Thoughts Emerge about First Proposal

Following the August SACGT meeting, further discussion of the proposed methodology occurred in other
venues, including a meeting of the Centers for Disease Control and Prevention (CDC) Genetic Laboratory
Forum, a group convened by CDC’s Division of Laboratory Systems to review the proposed model and to
pilot-test it using several genetic tests. The pilot tests revealed a number of problems with the proposed
methodology. For example, the criterion of test volume was seen as problematic since some low volume
tests, which according to the proposed methodology would warrant SL I, might have heightened ethical
and social implications that would warrant an SL 11 review. In addition, some tests may begin as low
volume, but become high volume as test use widens, raising the issue of whether the test would need to be
reviewed again. Other concerns raised by Forum participants related to the definition of population
screening and the risks of off-label use, i.e., a diagnostic test is used for predictive or population-based
purposes.

Test Classification Methodology—Revised Proposal

In response to such concerns, SACGT decided to reconsider the proposed classification methodology at
its November 2-3, 2000 meeting. SACGT agreed that determining an appropriate threshold for low
volume might not be possible and that other criterion, such as test purpose and social risk, might at times
be more significant than volume. In addition, the reliability and validity of a test was important
regardless of whether it was a low volume or high volume test.

Another concern related to tests for rare diseases. Members acknowledged that rare disease tests can have
many purposes and uses but also raise social risks. For instance, newborn screening of all infants for
phenylketonuria, a rare disorder, may necessitate greater scrutiny as a high-volume, population- based
test. Overall, it was agreed that a better definition of rare disease and further discussion and delineation
of social risks were needed.

Questions also surfaced about the classification of prenatal tests. The proposed classification
methodology implicitly categorized prenatal tests as diagnostic tests, thereby warranting SL | review.
Members pointed out that, given the possible consequences of false results, the associated social issues,
and the need for a high predictive value, prenatal tests may actually warrant SL Il review.

The issue of off-label use was also discussed. Since FDA review would consider only the claim of
intended use declared by the manufacturer for a particular test, the proposed classification methodology
could allow a manufacturer to submit a test for SL | review, but use it for purposes that may have
warranted SL Il. For example, a test approved for a diagnostic claim could be used off-label for
predictive or other purposes.

After further discussion and deliberation, SACGT concluded that the proposed methodology should be
modified. While maintaining the two levels of review (Scrutiny Level | and Scrutiny Level 1) and the
criterion of population screening proposed in August, SACGT changed the other criteria for determining
the level of review to analytical validity and frequency of disease. A diagram displaying how the revised
criteria would be applied to determine level of review is shown in Figure 2.

Analytical validity was added as the first criterion in recognition of its fundamental importance to
ensuring the quality and safety of genetic tests. Analytical validity is the ability of a test to measure or
detect the analyte it is intended to measure or detect, and if the test were found to lack analytical validity,
the test would not be reviewed further. The second criterion, population screening, was defined as a test
intended for use in a group of individuals (>1000) who might be identified on the basis of a shared
characteristic (e.g., ethno-cultural group, geographical location, gender, age, reproductive status,



Figure 2. Revised Test Classification Schema Formulated by SACGT
on November 3, 2000
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behavior, physical traits, or occupation) and may have a higher disease risk than the general population.
Tests used for population screening would receive an SL 1 review.

The new third criterion, frequency of disease, divided tests by whether they tested for a common or rare
disease. Disease frequency was adopted as a criterion because of the complexity of common diseases and
greater challenge of demonstrating test accuracy and validity. The threshold for a rare disease was
defined as either prevalence (less than one in 2,000 individuals) or incidence (less than one in 10,000
individuals). Thus, if a test were not to be used for population screening, the third criterion would be
applied. Atest to detect a rare disease would generally receive an SL | review, and tests for diseases
greater than the prevalence or incidence threshold would receive an SL 11 review.

Once the revised methodology was agreed upon, SACGT decided to gather additional input from public
and professional organizations to assess the merits and feasibility of the revised methodology. A request
for public comments was published in the Federal Register, Vol. 65, No. 236, December 7, 2000
(attached at Appendix A) and individuals who commented on the recommendations in the oversight
report were sent letters requesting comment on the revised methodology. A request for comments was
also posted on the SACGT website.

Comments were requested on the rationale and feasibility of the proposed test classification methodology
as well as on the following specific questions:

1. Is the number of review levels appropriate? Should there be more than two levels? Should all
genetic tests receive the same level of review?
2. Avre the criteria of analytical validity, population screening, and frequency of disease appropriate

for determining the proper review level? Should other criteria, such as the intended use of a
genetic test (e.g., diagnostic, predictive, carrier, prenatal, etc.) or clinical utility, be considered in
the classification of tests? If so, how should they be incorporated into the methodology?

3. Are the proposed definitions for population and rare diseases appropriate?

4. SACGT has not proposed a specific threshold or minimum standard for analytical validity.
Should a threshold for analytical validity be defined? If so, what should the standards be?

5. What characteristics of a rare disease test would raise the level of review from Level | to Level
1n?

Public Comments and a Reconsideration of the Classification Concept

At its February 2001 meeting, the Committee reviewed and discussed 34 comments submitted by
individuals and organizations, including patient advocacy groups, academic organizations, professional
societies, and industry (a summary of the public comments is attached at Appendix B). The comments
raised a number of concerns regarding the feasibility of the classification methodology and the extent to
which the proposed criteria would succeed in addressing the aspects of genetic testing that warrant a
higher level of review.

Regarding the overall classification scheme and level of review, some of the comments suggested that
certain types of tests are not consonant with the current classification methodology. Some of the
comments proposed alternative classification schemes, while others urged the Committee to return to its
initial schema.

Comments were also received on the appropriateness and definitions of the three proposed classification
criteria. Regarding the criterion of frequency of disease, a number of comments were supportive of the
proposed prevalence and incidence cut-offs between rare and common diseases. However, others pointed
out that when prevalence is high but penetrance of a particular gene is low, it would be helpful to know



whether one gene was acting alone or in concert with other factors to cause disease. It is not the fact that
a disease is common, but that the mutation may have less than high penetrance that raises concern.

Some commenters suggested other criteria that should be used to classify tests warranting a higher level
of review. Suggestions included the following: test sensitivity and specificity; genetic heterogeneity;
penetrance; low predictive value; potential for social stigma; predictive tests; tests for behavioral
disorders; pharmacogenetic testing; complexity of test; difficulty of test interpretation; burden of disease;
pattern of inheritance; late onset disorders; availability of proven treatments or prevention; clinical utility;
prenatal testing; disease incidence or progression; availability and strength of confirmatory procedures;
and the reliability of clinical corroboration.

Commenters also responded to SACGT’s request for comments on what criteria would raise tests for rare
diseases from SL I to SL II. Many of the criteria listed above were suggested, as well as others, including
testing of healthy individuals, prenatal testing, commercial attractiveness of a test, carrier screening of ill-
defined populations, risk of adverse effects, population screening, risky medical interventions,
implications for family members, absence of medical intervention, burden of disease, and complexity of
tests, including interpretation of results.

Conclusion

After consideration of the public comments and additional discussion, the Committee concluded that
fundamental, irresolvable questions had been raised about the feasibility of categorizing tests for
oversight purposes based on a limited set of elements in a simple, linear fashion. Thus, the Committee
decided that further efforts to develop a classification methodology for genetic tests should be curtailed
for the present. SACGT’s decision to defer further work was also based on significant progress made by
FDA to develop an innovative regulatory process for genetic tests. At its February 2001 meeting,
SACGT was briefed by FDA on the agency’s plans for pre-market review of genetic tests. They
presented a pre-market review template developed through roundtable meetings with professional
organizations and the private sector that would incorporate many of the parameters that were raised as
SACGT deliberated on the test classification methodology. The Committee asked FDA to continue its
work on this template and to evaluate how effective the template approach would be in identifying tests
that warrant an increased level of review.

At its May 2001 meeting, SACGT was briefed in more detail about FDA’s progress on the review
template. SACGT members emphasized that the template would need to recognize features of genetic
tests that may be unique, including social implications, such as the potential for stigmatization and the
importance of informed consent, and to consider these issues during the review process. The Committee
noted that because the template includes the purpose of the test, the condition which it detects, and what
information it is intended to produce, it should be sensitive enough to allow the agency or another body to
determine whether the test poses risks of social harm. After further discussion, SACGT reaffirmed its
earlier decision to forego further development of a classification methodology for genetic tests. The
Committee noted that the work of developing a classification methodology would likely be applicable to
and useful for other issues that SACGT may address in the future.
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