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their inventions and encourages their commercial development, but the government retains the right to
use these licensed inventions, royalty free, for the public good. Two other laws, the 1980 Stevenson-
Wydler Act and 1986 Federal Technology Transfer Act, extended the rights and responsibilities of the
Bayh-Dole Act to government employees. The Technology Transfer Commercialization Act of 2000
added provisions to the law to prevent technology transfer of federally funded inventions from unduly
encumbering future research and discovery. In 1996, patent law was amended to exempt medical
practitioners from infringement suits when using patented medical or surgical techniques in medical
practice. Laboratory physicians and biotechnology patents, however, were specifically excluded from the
exemption. In 2002, bills were introduced in Congress proposing to allow researchers and medical
practitioners to use patented genes sequences for non-commercial research purposes and for medical
practice, including the practice of laboratory medicine. The bills were not acted upon, and the sponsor of
the legislation is no longer in Congress.

Department of Health and Human Services (HHS) patent policy promotes the use of patents for
biomedical technologies only when a patent facilitates the availability of the technology to the public for
preventive, diagnostic, therapeutic, or research or other commercial uses. HHS licensing policy seeks to
ensure development of each technology for the broadest possible application and requires that commercial
partners expeditiously develop the licensed technology. HHS uses exclusive licensing only when
necessary for the further development of the technology. In addition, National Institutes of Health (NIH)
policy on research tools encourages the sharing of tools developed by NIH-funded grant recipients.

Different aspects of patents and licensing can affect the conduct of research. The patent process can
hinder research if publication of scientific results is delayed for patent filing. In addition, researchers may
fear restrictive patent enforcement and have limited resources and experience for comprehensive patent
searches on their research subject. Since most patent conflicts are handled by the courts, researchers
running small laboratories and small companies are at a disadvantage because they do not have the
resources to mount an expensive legal defense against infringement charges regardless of the patent’s
validity. Although academic research rarely has been restricted from using patented inventions purely for
research purposes, a recent court case may affect this longstanding practice. In a 2002 case (Madey v.
Duke), the U.S. Court of Appeals for the Federal Circuit held that academic research is an activity that
furthers a university's business and does not fit within the narrow scope of the research exemption.
According to the Court, the research exemption applies to "activities solely for amusement, to satisfy idle
curiosity or for strictly philosophical inquiry." The ruling in effect restricts the research exemption for
unlicensed use of a patent. Although a researcher can still seek a license for the use of patented
inventions for purely research purposes, the time needed to negotiate licenses may cause delays in
research, and there is no guarantee that a license will be granted.

Aspects of patents and licensing also affect the conduct of clinical genetic testing. Many laboratories
have been prevented from or have chosen not to offer clinical tests because of actual or anticipated patent
or license enforcement. In addition, in the future the development and use of genetic technologies for
clinical testing may involve multiple patents and may require multiple licensing agreements with different
patent holders. Overly restrictive licensing terms could limit the progress of research and translation into
valuable health care products or diagnostics, including genetic technologies. Furthermore, multiple
patents may apply to a single gene (e.g., patents on specific mutations identified as causes of disease or
polymorphisms), requiring multiple licensing agreements that result in high costs for the diagnostic or
screening panel analyzing mutations in a single gene. This problem is amplified for tests screening
numerous different genes in a single assay. In some cases, royalties may be so expensive that it is not
economically viable for a clinical laboratory to offer a particular genetic test. Licensing fees can be
particularly onerous for clinical genetic laboratories because they operate within the current health care
economic environment. Moreover, even if such costs are passed on to patients, current reimbursement
levels for genetic tests do not cover the cost of testing even before the licensing fees are considered. A
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study by Mildred Cho, et al. found that many clinical laboratories ceased offering a genetic test because
of licensing restrictions. Of 132 laboratory directors interviewed, 25 percent reported that they stopped
performing a clinical genetic test because of a patent or license. Fifty-three percent of respondents
reported that they decided not to develop a new clinical genetic test because of a patent or license."’

The commercialization of a genetic test for Canavan’s disease has been noted as an example of how
licensing practices can affect the cost and accessibility of genetic tests. Miami Children's Hospital
(MCH) holds the patent on the gene responsible for Canavan’s disease and any methods for screening
mutations in this gene. When MCH initially sought to license the patent, it issued licenses that imposed
limits on the number of tests that a laboratory could perform, penalties for any academic laboratory that
exceeded the set capitation, and a royalty fee of $12.50 per test performed. Families affected by
Canavan’s disease sued MCH over what they considered to be a restrictive licensing agreement and
excessive royalties for the use of a genetic test for the disease that would limit accessibility of genetic
testing for Canavan’s disease. The families had participated in the research effort to identify the gene
involved in the disease for the public good. In their lawsuit, they also argued that the informed consent
was flawed because they were not told about MCH’s intent to patent its findings. In May 2003, the U.S.
District Court for the Northern District of Illinois dismissed all counts, with one exception for unjust
enrichment.

Another controversy surrounding restrictive licensing involves BRCA-1 and BRCA-2, two genes
important in the etiology of hereditary breast cancer. Myriad Genetics, Inc., holds several patents
covering the tests for these genes. Myriad offers diagnostic testing for samples from around the world
and has licensed only a few other laboratories to perform the test. The complexity of the test is cited as
one reason for restricting the number of laboratories performing the study to highly specialized reference
laboratories such as Myriad. However, there are concerns that the cost of the licenses is keeping the cost
of the test high and reducing access both in the United States and abroad. There also are some concerns
about interference with research on breast cancer outcomes as they relate to BRCA status. In addition,
some experts suggest that there may be alternative approaches to the analysis of the genes that may
improve on Myriad’s approach, but that cannot be explored because of the patent. The patents on the
BRCA 1 and 2 genes illustrate the international elements of the issue, because the controversy has crossed
U.S. borders as Myriad attempts to enforce its patents in Furope and Canada.

As part of a long-range planning process, the National Human Genome Research Institute (NHGRI)
sponsored a roundtable discussion in December 2002 to explore patenting and licensing issues.
Participants discussed a number of issues, including the possibility of crafting a research exemption;
mechanisms for resolving patent infringement cases that would avoid expensive lawsuits; and the use of
patent pools to bring licensing costs down. Workshop participants identified a need for the development
of licensing guidelines, possibly modeled after guidelines that were developed to enhance and facilitate
the sharing of research tools. They also suggested that legislative proposals to address gene patent
concerns are unlikely to pass without significant involvement of consumer groups and demonstrated
effects on health care costs and accessibility.

In October 2003, the Federal Trade Commission (FTC) issued the report, To Promote Innovation: The
Proper Balance of Competition and Patent Law and Policy, which suggested that broad patents may be
having anti-competitive effects and may be blocking innovation in certain high-technology industries,
such as computers and biotechnology. The report makes a number of recommendations aimed at
restoring the balance between competition and patent policy and improving patent quality (e.g., by
reducing the number of obvious patents). The report also recommends new mechanisms to make it less

' Cho, MK, et al. Effects of patents and licenses on the provision of clinical genetic testing services. J Mol Diagn
2003;5(1):3-8.

30



This issue brief was prepared to facilitate the identification of SACGHS'’ study priorities; it does not represent
the official views of SACGHS or of the United States Government.

onerous to challenge invalid patents and new procedures to allow increased access to pending patents for
the purposes of avoiding infringement and business planning. The report also urges an increase in
funding and resources for USPTO.

NHGRI and the Department of Energy (DOE) currently are supporting a project to assess the licensing
policies and practices of institutions regarding DNA-based patents. The project will include a

categorization of subtypes of DNA-based patents according to how they were commercialized and may
help to identify specific problems that need to be addressed. The study is funded through August 2004.

In addition, a joint committee of the National Academies’ Science, Technology and Economic Policy
Board and Science, Technology, and Law Program will review the patenting and licensing of human
genetic material and proteins in order to evaluate the evolution to date of patents on DNA sequences and
the emerging direction of patenting protein structures and functions. The implications for the conduct of
research, the development of commercial products, and clinical practice to diagnose and treat a variety of
human diseases will be evaluated. The first meeting of the National Academy of Science committee
occurred on February 27-28, 2004.

SACGT Efforts

SACGT explored the issue of gene patenting and licensing through a roundtable discussion with diverse
experts in June 2000. At a subsequent meeting, the Committee decided that further study by appropriate
experts might be needed to determine whether certain licensing practices are adversely affecting access to
beneficial genetic tests. In a letter to the HHS Assistant Secretary for Health (ASH), SACGT suggested
that although there was broad agreement—including agreement among patient groups—that gene patents
and licenses are essential to the development and commercialization of high-quality diagnostic and
therapeutic products, concerns had been raised among some academic laboratories, professional societies,
and patient groups that certain commercialization approaches may be a) having adverse effects on access
to and the cost and quality of gene tests; b) deterring laboratories from offering tests beneficial to patients
by the use of certain licensing practices; and c) affecting the training of specialists who offer genetic
testing services and the development of quality assurance programs. In a reply to the letter, ASH
concurred with the need for additional data and reported, as noted earlier, that the NHGRI Ethical, Legal,
and Social Issues program would be initiating a study to gather data on this issue.

Policy Considerations

Although the role of patents in spurring innovation and investment in biomedical research is widely
recognized and supported, and U.S. courts have made it clear that inventions involving genes and genetic
technologies are patentable subject matter, there has been some controversy over what types of inventions
in the biomedical sciences should be patented and how broad those patents should be. The main concerns
about patents and licensing of genetic technologies arise from a tension between two important needs: 1)
protection of the rights to intellectual property in order to encourage investment of time and dollars in
research and 2) access to scientific discovery that may be used for improvements in health care. The two
sides of this conflict are interdependent. The biotechnology and pharmaceutical industries rely heavily on
research from the public sector to advance science that leads to product development, and researchers and
clinicians benefit greatly from products and services produced by industry. The public also benefits when
better diagnostics and therapeutics are available sooner. Conflict occurs when either side believes the
balance is tilted away from it.

Research Issues. Public funds support a great deal of biomedical research, and the public expects that its
investments will be translated into improvements in health care. With the Bayh-Dole Act, Congress
sought to promote the translation of research findings into commercial products by providing incentives
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for innovation and invention and mandating that efforts be made to transfer new technologies funded with
federal money into practical applications.

Views within the research community differ about the extent to which the costs of patents and licenses are
balanced by the benefits. If patents on DNA-based inventions are too broad, research on the genes
involved can be inhibited. Some contend that this already is the case. Scientific knowledge increases
rapidly when different investigators can apply multiple approaches to the same scientific problem. Patent
holders who are unwilling to allow use of their inventions with reasonable terms could block this process
and inhibit the process of scientific discovery. In addition, patent stacking (many patents on a single gene
or multiple genes relevant to a single disease) may inhibit scientific discovery and technology
development by making it difficult for a researcher to obtain all of the necessary licenses. Patent holders
also may choose to block access to their technology for certain uses that conflict with their social values
or business plans. On the other hand, many assert that patent protection for genetic technologies does not
and will not retard research or impede access and that patent protection provides the necessary
environment to stimulate both innovation and investment in all technologies. Will the change in the
technology transfer laws in 2000 prohibiting technology transfer of federally funded inventions from
unduly restricting future research and discovery have an effect? Is the impact of the law being monitored
and analyzed?

Clinical Issues. There are concerns about the effect of gene patenting on the practice of medicine.
Patents and licensing policies may increase the cost and affect access to medical products, including
genetic tests and treatments based on genetic technology. Patenting of therapeutics may raise fewer
concerns because the significant investment required for Food and Drug Administration (FDA) approval
warrants the protection patents afford. In contrast, genetic tests offered by a laboratory do not require
FDA approval, can be developed under Clinical Laboratories Improvement Act regulations, and benefit
from the incremental improvements that occur when the larger medical community continues to work on
them. In addition, concern also has been raised, and has been expressed in testimony to SACGT, that in
the current system the training of laboratory clinicians is suffering. This is because the future directors of
academic and private sector clinical diagnostic laboratories are trained in the academic laboratories, and
as these laboratories reduce the type and number of tests performed, they may be less able to provide the
next generation of clinicians the experience required to develop the knowledge and skills necessary to
provide excellent diagnostic services to the public. Question in this area include the following: How do
patent and licensing policies affect the availability of and equitable access to genetic testing services?
Should access to basic health care be a priority over access to new technologies (genetic or other)? Do
gene patents require special consideration because of their potential ability to improve public health? Are
the effects of patents in the field of genetics significantly different from those other areas, and, if so,
should they be afforded differential treatment? Is having a single provider of a genetic test in the best
interest of the public health? Is there a mechanism for balancing the protection of the discoverer with the
broad utilization of gene discoveries for health care? Could legislation serve as such a mechanism, or
could other policy instruments be used to effect change?

Patent Issues. Changes in patent policy can have economic ramifications. In the view of USPTO,
concerns that patent protection of genetic technologies will inhibit research and impede access are
unfounded; in fact, USPTO asserts that patent protection provides the necessary environment to stimulate
both innovation and investment in all technologies. Because the patent system is considered to be a
critical factor in the success of the biotechnology and pharmaceutical industries, there is considerable
resistance to any changes to patent law or policy. Comments made by President Clinton and United
Kingdom Prime Minister Tony Blair in March 2000 about keeping the human genome sequence public
precipitated a drop in biotechnology stocks and capital losses for the industry. On the other hand,
legislative proposals have been introduced and amendments to patent law enacted in the past, so
modifying the law would not be unprecedented. Questions include the following: How would new
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alterations in patent law affect the biotechnology industry and its performance in the stock market? Could
any changes in current law undermine support and thus innovation, potentially doing more harm than
good?

Despite general agreement regarding the importance of patents for innovation in the development of new
technologies, concern remains that some DNA-based patents may be too broad or obvious to a person
practiced in the art. Some questions have been raised in Congress about whether research should be
restricted by patents. However, attempts to create research exemptions pose difficult issues of scope;
defining research and separating it from commercial interests can be challenging. What specific issues
involving patents seem to be most problematic? Have the utility guidelines been effective in reducing
gene patent submissions whose utility 1s in question? Given the medical community’s interest in using
patented genes with known clinical significance (and patent utility), what effect has raising the utility bar
had on the clinical use of gene patents? Should SACGHS review the FTC report to assess whether it
might address some of the problems with current patent policy? In considering whether to address patent
policy, should SACGHS consider whether any recommendations in this area might have limited
influence, given that the Committee does not directly advise USPTO?

Licensing Issues. Exclusive licenses can be necessary and beneficial if they are the only way a discovery
will be commercialized. On the other hand, even broad licensing can affect access when royalty fees are
high and conditions are placed on the duration of the license, the field of use, sublicensing, and reach-
through rights. In terms of genetic tests specifically, exclusive licenses can affect the development of
method validation and proficiency testing by peers, create a lack of diversity in analytical methods and
test interpretation, thwart the development of confirmatory testing in a second laboratory for unusual
cases, and possibly restrict access to testing for indigent patients. Do licensing practices affect access to
genetic technologies? Are they of greater concern than patent policies? What are the licensing terms that
are creating the majority of problems for genetic test providers? In particular, do exclusive licenses raise
particular concerns for genetic testing providers? How prevalent are exclusive licenses?

Key Questions. What exactly are the impacts of gene patents on basic research, translational research,
and access to health care? Overall, are they beneficial or are they causing adverse effects? To what
extent does the patenting of genetic information and technology pose unique problems for research and
clinical care? If there are unique problems, can they be adequately addressed by current strategies for
management of patents and licensing, or are new strategies needed? Is there currently enough data to
identify the most problematic issues and answer questions posed by the Committee? To what extent can
we expect the findings of the DOE/NHGRI-funded studies to assist with these questions? To what extent
can we expect the NAS study to assist with these questions? Is SACGHS an appropriate body to
consider these issues and to make recommendations, and to whom?

OUTCOME

The Committee will continue to monitor this high-priority issue
and will reconsider patents and access after the NAS committee has
issued its report, expected in August 2005.
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Oversight of Genetic Technologies
Issue Brief

Issue Statement

Genetic technologies are evolving with great speed, and new genetic tests are being introduced into
clinical care at a rapid pace. In March 2004, 684 genetic tests were clinically available, and 347 were in
development. However, the clinical validity and utility of many of these tests has not been independently
established. The Food and Drug Administration (FDA), Centers for Medicare & Medicaid Services
(CMS), Centers for Disease Control and Prevention (CDC), and Federal Trade Commission (FTC) all
have roles in the oversight of the development, use, and marketing of genetic technologies. In 2000, the
Secretary’s Advisory Committee on Genetic Testing (SACGT) issued a report recommending that steps
be taken by these agencies to augment the current oversight of genetic tests, including the initiation of
premarket review of laboratory-developed genetic tests. SACGHS was briefed in October 2003 about the
current efforts of the agencies to strengthen their oversight programs. Does SACGHS consider these
efforts sufficient? If so, is any further attention needed? If not, what steps, if any, should be taken?

Relevance to the SACGHS Charter

The oversight issue is relevant to integration of genetic technologies into health care and public health,
one of the seven functional areas in the charter.

Background

Currently, genetic tests and gene-based products are regulated at the federal level through three
overarching mechanisms: 1) the Clinical Laboratory Improvement Amendments (CLIA) (42 CFR Part
493); 2) the Federal Food, Drug, and Cosmetic Act (FDCA) (21 USC § 301 et seq.); and 3) the Federal
Policy for the Protection of Human Subjects (45 CFR Part 46, or the Common Rule) during
investigational phases and FDA human subject protections (21 CFR Parts 50 and 56). In addition, FTC
plays a more limited role through the authority granted by the Federal Trade Commission Act (15 USC §§
41-51) to regulate unfair and deceptive advertising.

Four Department of Health and Human Services (HHS) agencies have roles in the oversight of the
development and use of genetic tests and products—CDC, CMS, FDA, and the Office for Human
Research Protections (OHRP). Although they do not have regulatory functions, the National Institutes of
Health, the Health Resources and Services Administration, and the Agency for Healthcare Research and
Quality support research activities and demonstration projects that generate knowledge about and
experience with genetics and genetic technologies. In addition, some states regulate genetic technologies,
and some professional organizations have issued practice guidelines.

CLIA Program. All laboratory tests in which results are provided to the patient must be conducted in
laboratories certified under CLIA. The CLIA program provides oversight of laboratory practices through
comprehensive evaluations of the operating environment, personnel, proficiency testing, quality control,
and quality assurance. The regulatory requirements applied to these laboratories increase in stringency
with the complexity of the tests performed. CMS administers CLIA through its own inspection program
and with the assistance of state programs and deemed professional organization accreditation programs.
CLIA focuses on good laboratory practices rather than on clinical practice, within the limits of the
authority for the program outlined in the CLIA statute (Section 353, PHSA). Its ability to assess the
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clinical validity'® and utility of a test is limited, and CLIA certification does not constitute clinical
validation of a test.

CMS and CDC develop and update CLIA certification standards with advice from the Clinical Laboratory
Improvement Advisory Committee (CLIAC). CLIAC has recommended that laboratory directors take
greater responsibility for documenting clinical validity, that CLIA should be modified to provide greater
assurance of accurate and reliable testing, and that specific requirements for genetic testing should be
added. In May 2000, CDC published a notice of intent and gathered public comments on a proposal to
add standards specific to genetic testing laboratories. CDC and CMS are working on a Notice of
Proposed Rule Making that would add a genetic specialty to the CLIA certification process.

FDA. FDCA requires all kits for laboratory tests that are packaged and sold to multiple laboratories,
including genetic tests, to be approved for safety and effectiveness by FDA before they can be marketed.
FDA classifies these test kits as in vitro diagnostic devices (IVDs). Most new genetic tests, however, are
provided as clinical laboratory services (laboratory-developed tests or so-called homebrews) and do not
use commercial test kits. As such, they are not currently reviewed by FDA.

Although FDA does not currently regulate laboratory-developed genetic tests, it does regulate the analyte
specific reagents (ASRs) used by laboratories as the active ingredient in some genetic tests. The ASR
Rule subjects reagent manufacturers to certain general controls, such as good manufacturing practices and
labeling restrictions. ASRs to be used for human testing may be sold only to laboratories that are certified
by CLIA as high-complexity laboratories (i.e., the laboratory must meet the most stringent CLIA
programmatic standards). Laboratories conducting ASR-based tests must meet CLIA requirements and
must include a disclaimer that the test has been validated by the laboratory and has not been cleared by
FDA. Although the ASR rule does give FDA some regulatory authority over a subset of laboratory
reagents used for clinical testing, according to some estimates the vast majority of genetic tests do not use
ASRs.

Assessment of the clinical validity or utility of genetic tests provided as services, with or without ASRs, is
not required prior to their clinical use. Laboratories are required to take responsibility for the analytical
validity of tests using ASRs that they provide. However, homebrews that do not use ASRs are not
subject to any restrictions or labeling requirements.

OHRP. Additional federal oversight is provided during the research phase of genetic testing or gene-
based drug development if the research involves human subjects or identifiable samples of their DNA.

'8 The terms analvtical validitv, clinical validity, and clinical utility are important to understand in the context of the
oversight topic. The term analvtical validity refers to how well a test performs in the laboratory-—that is, how well
it measures the property or characteristic it is intended to measure (in the case of a genetic test, the property can be
DNA, proteins, or metabolites). In other words, does the test do what its makers claim it does? If so, it must produce
the same results repeatedly and in different laboratories (given the same set of procedures). Clinical validity refers to
the accuracy with which a test predicts the presence or absence of a clinical condition or predisposition. Thus, a test
would be clinically valid if it successfully detects the disease or predisposition. Initially, the test has to be conducted
on individuals who are known to have the condition (as well as those who do not) to determine its success rate.
Clinical utility refers to the usefulness of the test and the value of the information from a medical standpoint. Ifa
test has clinical utility, it means that the results, positive or negative, provide information that is useful for the
clinical management of a patient’s care, because the information can be used to predict an effective treatment or
preventive strategy. The term utility also has been used to recognize the value of information in other non-health
arenas, such as estate planning for an individual facing a terminal condition for which no prevention or treatment is
yet available.
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OHRP and FDA administer regulations (45 CFR 56, or the Common Rule, and 21 CFR 50 and 56)
governing the protection of human research subjects. OHRP oversees the protection of human research
subjects in HHS-funded research. FDA oversees the protection of human research subjects in trials of
investigational devices, drugs, or biologics being developed for eventual commercial use. Fundamental
requirements of these regulations are that experimental protocols involving human subjects must be
reviewed by an Institutional Review Board to assure the safety of the subjects, to review and approve the
informed consent process, and to evaluate whether risks outweigh potential benefits.

FTC. The Federal Trade Commission Act gives FTC broad jurisdiction over unfair or deceptive acts or
practices and false advertisements for foods, drugs, devices, and services. This jurisdiction includes
advertising claims by marketers of genetic tests. A 1954 liaison agreement between FTC and FDA
established agency roles and responsibilities. Accordingly, FTC has primary jurisdiction for the
advertising of foods (including supplements), over-the-counter drugs, devices, and cosmetics, and FDA
has primary jurisdiction for the labeling of medical products and for both the advertising and labeling of
prescription drugs by manufacturers.

Professional Organizations. Recognized professional organizations provide oversight in voluntary
partnership with CMS and CDC. The College of American Pathologists (CAP) and the Joint Commission
on Accreditation of Healthcare Organizations (JCAHO) are two such organizations. CAP, which has a
long history of providing accreditation services to laboratories, requires them to meet standards that are
considered to be more stringent than those of CLLIA. CAP and JCAHO also develop laboratory and
clinical guidelines and standards. CAP also is actively working to improve its accreditation processes,
specifically to add to the inspection process the review of the validation data for laboratory-developed
tests. Professional organizations, such as the American Association of Blood Banks and the American
Society of Crime Laboratory Directors, also offer accreditation programs for laboratories offering DNA
testing (e.g., identity testing).

Current Status

Currently, no regulatory or professional body assures the clinical validity and utility of genetic tests
offered as laboratory-developed genetic testing services. FDA currently is reviewing whether it has
authority under FDCA to regulate laboratory-developed genetic tests. In addition, FDA is considering
modifying the ASR rule to provide additional safeguards. These will be based on the risk associated with
the test and not simply on whether the analyte is used for a genetic test, and will, for example, also apply
to analytes such as antibodies used to determine exposure to infectious disease.

Although genetic tests that are offered as services are not subject to FDA review or required to
demonstrate clinical validity, manufacturers of IVD kits, including genetic test kits, must provide proof of
clinical validity for FDA approval. The current expense and delay of approval of IVDs is believed to be a
major reason for the paucity of commercially manufactured IVD genetic test kits, resulting in the
extensive reliance on laboratory-developed tests. Members of the IVD manufacturing community have
proposed a new regulatory category of IVDs, referred to as “in vitro analyte tests” (IVAT), that could
expedite time to market for IVDs by requiring that a test demonstrate only analytical validity, not clinical
validity or utility. The proposal was submitted to FDA for consideration in 2003.

SACGT Efforts

In response to a June 1999 request from the HHS Assistant Secretary for Health, SACGT assessed, in
consultation with the public, the adequacy of the oversight of genetic tests. Following a multifaceted,
broad-based public consultation effort, SACGT concluded that additional oversight was warranted for all
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genetic tests because of the current limits of federal oversight, the rapidly evolving nature of genetic tests,
their anticipated widespread use, and the extensive concerns expressed by the public about the potential
for misuse or misinterpretation. In a July 2000 report, Enhancing the Oversight of Genetic Tests, SACGT
made the following key recommendations:

e FDA should begin to regulate genetic tests provided as laboratory services using an innovative,
flexible approach that will not limit the development of new tests or inordinately delay their
availability;

e CLIA regulations should be augmented to incorporate specific provisions for genetic testing
laboratories;

e Public-private collaborations should be supported to ensure the continued analysis of postmarket
data, and CDC should have lead responsibility; and

e HHS agencies should be provided with sufficient resources to carry out expanded oversight of
genetic tests, including test review, enhanced CLIA oversight of testing laboratories, coordinated
data collection, and information dissemination.

SACGT also endeavored to develop a categorization scheme that could be used by FDA to classify
genetics tests according to the level of risk and therefore the level of review needed. The Committee
discovered that one of the key challenges in formulating such a scheme was accounting for the multiple
uses (e.g., diagnostic, presymptomatic, predictive) of a single genetic test. After extensive deliberations
and the development of several draft genetic test classifications schemes, the Committee ultimately
decided that no methodology would be able to distinguish high-risk tests that warranted a stringent level
of review from lower risk tests that warranted a lower level of review. SACGT’s efforts to identify data
elements critical to the evaluation of genetic tests were found to be most useful to FDA; a template that
includes these elements was modified and is being used by FDA for current device reviews.

Policy Considerations

The public may have a false sense of assurance that the Federal government has established that genetic
technologies are safe and effective. Although CMS certifies laboratories providing health-related genetic
testing to patients through the CLIA program, CLIA certification assures the analytical validity of health-
related laboratory tests — but not their clinical validity. Oversight of genetic testing in areas that are not
related to health is largely a private sector/professional organization endeavor; the Federal government
does not have a role in regulating the availability of non-health-related genetic tests. As a result,
laboratories also may offer unvalidated genetic testing in areas not related to health. FTC could take
action against laboratories that make false advertising claims about genetic tests; however, it has not yet
used its authority for reasons reviewed in the direct-to-consumer marketing issue brief. Another concern
involves clinical laboratories that are conducting genetic tests without any oversight through CLIA and
the need for mechanisms to identify these laboratories and bring them into CLIA compliance.

Although there seems to be a consensus about the need for enhanced oversight of genetic tests, debate
continues regarding the most appropriate mechanism for effecting change. With regard to proposals for
the greater involvement of FDA, opponents argue that laboratory development of genetic tests is a part of
the medical practice of laboratory physicians and that although FDA has a role in assuring the safety of
medical devices, the agency is prohibited from interfering with the practice of medicine. It can take time
for the accumulation of clinical data regarding the clinical validity of new genetic tests, and there are
concerns that premarket review of genetic tests would slow the development of new genetic tests or cause
laboratories to stop offering them. Some believe that augmenting the CLIA regulations might be a more
appropriate way to achieve enhanced oversight, although others believe that current CLIA regulations are
sufficient and that additional regulatory burdens to these laboratories would become quite onerous. In
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addition, although CMS takes a flexible approach in certifying small academic research laboratories and
provides technical assistance to laboratories seeking certification, many laboratories conducting rare
disease testing still believe that CLIA regulations are difficult and/or costly to meet. Some laboratories

also may be affected by state requirements.

Has a balance between protecting the public and ensuring access to new and cutting edge technologies
already been achieved? Do current regulatory mechanisms strike an adequate balance between access,
safety, competition, and the independence of medical practice? Does the current system of oversight take
into account the conflicting interests among the many stakeholders? Are there non-regulatory ways that
the objectives of enhanced oversight might be achieved? For example, CDC’s Office of Genomics and
Disease Prevention is working on a database with the latest information on clinical experience with
genetic tests. This database could become a valuable resource if coupled with a more effective
mechanism for the dissemination of the accumulated information through real-time computer access by
health care practitioners. Is there a role for SACGHS in balancing the legitimate interests of these
parties? Does SACGHS consider current efforts to enhance oversight to be sufficient? If not, what steps,
if any, should be taken? SACGT has already looked at the issue and made recommendations to HHS.
Does SACGHS agree with the assessment and recommendations of SACGT, and can SACGHS add more
value or insight to the process? Given the significant amount of information presented to the Committee
on this topic in October, should SACGHS consider providing a status report to the Secretary?

OUTCOME

The Committee will continue to monitor the progress of the Federal
agencies involved in the oversight of genetic technologies, but it
does not believe further action is warranted at this time.
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Vision Statement
Issue Brief

Issue Statement

One of the priority issues under consideration by the Committee is the development of a vision statement
that would serve as a framework for future SACGHS recommendations. The vision statement would
describe how a future with fully integrated genetics should and should not look, would highlight activities
that should be encouraged, and would identify the gaps, barriers, and potential hazards that need to be
addressed. Would the development of such a vision statement be of value to the Secretary of the
Department of Health and Human Services (HHS)? Would it be of broader value to the Federal
government and the public?

Relevance to the SACGHS Charter and Function

SACGHS was established to 1) provide a forum for expert discussion and deliberation and the
formulation of advice and recommendations on the range of complex and sensitive medical, ethical, legal,
and social issues raised by new technological developments in human genetics; 2) assist HHS and, at its
request, other Federal agencies in exploring issues raised by the development and application of genetic
technologies; and 3) make recommendations to the Secretary HHS concerning how such issues should be
addressed. A vision statement relates well to the Committee’s function to explore, analyze, and deliberate
on the broad range of human health and societal issues raised by the development and use, as well as
potential misuse, of genetic technologies and make recommendations to the Secretary and other entities as
appropriate. A vision statement could encompass all seven of the functional areas spelled out in the
SACGHS charter—assessing how genetic technologies are being integrated into health care and public
health; studying the clinical, ethical, legal, and societal implications of new medical applications, such as
preimplantation genetic diagnosis and emerging technological approaches to clinical testing; identifying
opportunities and gaps in research and data collection efforts; exploring the potential misuse of genetics
in bioterrorism; examining current patent policy and licensing practices for their impact on access to
genetic technologies; analyzing uses of genetic information in education, employment, insurance
(including health, disability, long-term care, and life), and law (including family, immigration, and
forensics); and serving as a public forum for discussion of the emerging scientific, ethical, legal, and
social issues raised by genetic technologies.

In light of its broad mandate, SACGHS is composed of experts in a broad range of scientific, medical,
legal, and ethical disciplines and non-voting Ex Officio representatives of 19 governmental agencies and
offices. The HHS agencies are the Administration on Children and Families; the Office of the Assistant
Secretary for Health; the Agency for Healthcare Research and Quality; the Centers for Disease Control
and Prevention; the Centers for Medicare & Medicaid Services; the Food and Drug Administration; the
Health Resources and Services Administration; the National Institutes of Health; the Office for Civil
Rights; and the Office for Human Research Protections. Beyond HHS are the Departments of Justice,
Commerce, Defense, Education, Energy, Labor, and Veterans Affairs, as well as the Equal Employment
Opportunity Commission and the Federal Trade Commission.
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Background
o Figure 1. The Process of Fulfilling a Vision
Vision statements are commonly

used to guide an organization toward

an idealized unifying end product ) Critical success factors

; 3 Visi . L Strateei .
and to provide a portrait of the ision - Mission PGoal(s) P Objectives %—} trategies  Phctions
future. They define and identify an Barriers
organization’s goals and explicate Definitions:
SpeCIﬁC steps and targeted. actions Vision: A vision defines the desired future state. It identifies where the organization
that need to be taken to brmg the intends to be in the future or where it should be to best meet the needs of its constituents,
vision to fruition. Fi gure lisa incorporates a shared understanding of the nature and purpose of the organization, and

. . uses this understanding to move the organization toward a greater purpose.

standard graphlc used to illustrate Mission: A statement of the overall purpose of an organization. It describes what you do,
the process of fulfilling a vision. for whom it is done, and the benefits.

Goals: Broad, long-term aims that define accomplishment of the mission.
. Objectives: Specific, quantifiable, realistic targets that measure the accomplishment of a
A vision statement of the role of goal over a specific period of time.

genetics in health and society might Critical success factors: Major items or issues that must be controlled to achieve one or

include the following: more objectives. . . 4
Barriers: Existing or potential challenges that hinder the achievement of one or more

objectives.
e An overview of the current Strategies: Broad activities required to achieve an objective, control a critical success
status of genetic research factor, or overcome a barrier.
and the sc ope of efforts to Actions: Specific steps to be taken—by whom and when—to implement a strategy. J

translate scientific progress
into improved health for society;

o The desired future scientific, clinical, and societal goals for genetics;

‘o Information about existing and potential gaps, barriers, and areas for improvement that need to be
addressed in order to meet these goals for genetics; and

e An exploration of the extent to which genetic technologies and genetic information may be
different from other medical technologies and medical information and the extent to which
special oversight and/or education may be needed if exceptionalism is determined to exist.

SACGT Efforts

SACGT did not develop a vision statement for genetics or genetic testing.

Policy Considerations

Vision statements are inherently broad and idealized. If SACGHS were to develop and recommend a
vision statement that presented a detailed picture of the future of genetics in health and society, and if it
were accepted by the Secretary, it could function to focus and guide current decision-making. It might
also inform decision-making in the other departments and agencies represented on SACGHS. However,
reaching consensus on a vision may not be a straightforward process. Making the vision sufficiently
general enough for it to remain timely and relevant in the light of new scientific developments also might
be challenging. In addition, once a vision statement is produced, public perception of the Committee’s
objectivity and impartiality in addressing other issues might be affected.

Is the determination of a vision of the future of genetics in health and society the role of SACGHS? Is
SACGHS especially well suited and structured to articulate a broad vision, given the breadth of public
perspectives and governmental agencies it includes?
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Would a vision include recommendations to the Secretary about how HHS can contribute to its
realization? For example, at the federal level, implementation of such recommendations would involve
the efforts of many agencies and departments. Would it also necessitate the appointment of a high-level
government official to coordinate and oversee these efforts?

Could a vision statement be a useful tool for the Committee itself, for example, to be used as part of the
process of setting priorities or to help to focus Committee recommendations? Would a vision statement
provide SACGHS a metric for defining the successful integration of genetics into health care and society?

Could the Committee consider recommending that HHS also develop a vision for genetics? Would this
HHS vision be developed in addition to a SACGHS vision or perhaps instead of a SACGHS vision? If
HHS developed a vision, it might necessarily relate only to the role of genetics and genetic technologies
in health care and public health and be otherwise focused on and limited by the mission and role of HHS.
On the other hand, could an HHS vision statement have some advantages, such as, for example, those of
being implemented more quickly or having a more direct effect on policy development?

OUTCOME

The Committee decided that although the development of a vision
statement is important, it is not the highest priority issue for
SACGHS at this time. The Committee decided instead to prepare
this report outlining its priority-setting process.
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Coverage and Reimbursement of Genetic Technologies
Issue Brief

Issue Statement

In the U.S. health care system, health insurance affects the cost of and access to health care at both the
system and individual levels, and it affects the quality of the care delivered. Decisions made by public
and private health plans about whether to provide coverage and about the level of reimbursement can
influence the quality and cost of health care and can influence individuals’ access to a particular provider,
service, procedure, or test. Insufficient data for making coverage and reimbursement decisions,
misunderstandings about the costs associated with genetic technologies, and new challenges that genetic
technologies pose to the paradigm of health insurance (e.g., the potential need for testing non-plan family
members to obtain meaningful test results for a plan member) all may add to the difficulty in making
decisions about coverage and reimbursement for genetic services. Questions relevant to this issue include
the following: Is coverage and reimbursement a significant barrier to consumer access to genetic
technologies? What actions would facilitate coverage and reimbursement decisions about genetic
technologies? Are there any key differences between genetic services generally and any other medical
treatments, interventions, or technologies that would influence the formulation of reimbursement rates or
coverage decisions?

Relevance to the SACGHS Charter

This issue relates to one of the seven functional categories identified in the SACGHS charter—assessing
how genetic technologies are being integrated into health care and public health.

Background

In the United States, health insurance is a
key factor in access to health care and
health outcomes. Eighty-five percent of Type of Health Insurance, 2002
Americans have some health insurance
coverage, either through a private health
plan—opurchased individually or obtained
through an employer—or a public insurance
program, such as Medicare or Medicaid
(see figure).

Individual private

Employment-based private

Medicare provides health insurance to 39
million Americans who are 65 years old and
over and who are less than 65 years old
with a disability or end-stage renal disease.
The Centers for Medicare & Medicaid
Services (CMS) is the Federal agency
responsible for administering the Medicare
program. Coverage policy decisions are
usually made locally by contractor advisory
committees or, in some instances, nationally 0 20 40 60 80
by the Medicare Coverage Advisory ‘
Committee. National Medicare policy | Percentage

Military health care
Medicaid
Medicare

None
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currently includes coverage for cytogenetic analyses for monitoring leukemia and myelodysplastic
patients, for prenatal diagnosis of chromosomal abnormalities, and for failure of sexual development. A
few local Medicare policies have been developed for HER-2/neu testing and BRCA testing. To be
eligible for Medicare coverage, the use of a genetic technology must be deemed reasonable and
necessary. By law, Medicare cannot cover screening tests conducted in the absence of signs, symptoms,

and/or personal history of disease.

Medicaid provides coverage for about 29 million Americans with low income and limited resources,
including children, the aged, the blind, and/or the disabled. The program is administered and funded by
the states with matching funds from the Federal government. CMS has federal oversight authority over
the Medicaid program. Although some minimum benefits are defined at the federal level, states have the
latitude to add benefits, including genetic technologies, and to determine how they will deliver services

according to the needs of their populations.

Private health insurance (usually provided through an employer) takes two main forms: managed care and
indemnity insurance. These differ in how services are paid, who submits claims, and what benefits are
covered. States can mandate minimal coverage standards for health plans operating in their jurisdiction
(with the exception of health plans provided by self-insured employers, who are exempt from state
insurance laws under the Employee Retirement Income Security Act).

For the most part, coverage decisions,
including those for genetic technologies, are
made by private insurers on a case-by-case
basis or by the issuance of formal coverage
policy decisions that apply to all plan holders.
Several large private health insurers have
formal policies for genetic technologies,
including prenatal diagnostic testing,
preimplantation genetic diagnostic testing,
BRCA and colon cancer screening, and HER-
2/neu testing. Most formal policies include
criteria that must be met as a condition for
coverage, such as the presence of evidence-
based risk factors (e.g., symptoms, family
history) or that the results will influence
treatment decisions. The adjacent box lists
some of the considerations that health insurers
use in making coverage decisions.

Services are billed to health insurers using
Current Procedural Terminology (CPT)
codes, which are established by the American
Medical Association (AMA). If the service or
technology is covered under the patient’s

Considerations in Making Coverage
Decisions for New Technologies

Is it FDA approved?
Do clinical trials demonstrate medical
necessity?

- Are there practice guidelines that

recommend ifs use?

What do the experts and professional
organizations say about it?

Is it experimental?

How much does it cost?

How much money. will this new technology
save us?

Are there any administrative, social, legal,
or political factors that should be
considered?

Does the public approve of its use?

Do other healthcare payers already cover
it?

Is a CPT code available?

health insurance plan and is medically appropriate for the patient’s condition or diagnosis, the provider or

laboratory will be reimbursed.

Health insurers typically reimburse a predetermined percent of the billed charges, or reimburse based on
fee calculations that take into account the plan holder’s scope of benefits, the type of provider (i.e.,
generalist versus specialist, contracted provider versus non-contracted), and the location of service (i.e.,
geographic adjustment). Medicare payment rates are extremely important, as they establish the upper
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limit of what Medicaid can pay for the same service and may provide a basis upon which private health
care payers, particularly smaller plans, determine payment amounts. The Clinical Laboratory Fee
Schedule, established by CMS, determines Medicare’s payment amount for laboratory tests, including
genetic tests. The laboratory fee schedule sets payment at 60 percent of prevailing local rates.

SACGT Efforts

At its November 2000 meeting, SACGT held a roundtable to explore current practices and policies for
reimbursement of genetic tests and testing services by the various types of public and private health
insurance. The goal of the session was to enhance the Committee’s knowledge of reimbursement issues
and provide a foundation for its exploration of reimbursement issues and access to genetic tests and
services. The Committee heard about the practices and policies of Medicare, Medicaid, managed care,
and indemnity insurance regarding genetic testing services.

Two reports were in development related to coverage and reimbursement of genetic services. The
purpose of the first report, Coverage and Reimbursement for Genetic Education and Counseling Services,
was to examine the limitations of existing reimbursement and billing mechanisms and policies for genetic
education and counseling and their potential impact on access to genetic services. The purpose of the
second report, Coverage and Reimbursement for Genetic Testing Services, was to provide a broad study
of coverage and reimbursement for genetic services, including the identification of challenges in
obtaining and providing reimbursement for them. A draft of the first report and a proposed outline of the
second report were presented to SACGT in May 2002. The Committee concluded that appropriate next
steps would include 1) drafting a letter to the Secretary expressing an urgent need for data on the health

- and economic value of genetic services, including genetic testing and genetic education and counseling,
and requesting that an assessment of existing data and the delineation of additional data needs and
research strategies, methodologies, and priorities be conducted and 2) convening a roundtable of
individuals who have a role in or who are affected by coverage and reimbursement decisions for genetic
services. The second step was driven largely by agreement that research to support evidence-based
coverage and reimbursement decisions is needed before recommendations in this area can be acted upon.
No further action was taken on this issue because SACGT’s charter was not renewed.

Policy Considerations

Genetic services can empower patients to make informed health care decisions for clinical management
and intervention purposes. Furthermore, genetically tailored health care has the potential to improve the
quality of care and reduce costs by helping to determine whether a particular treatment, drug, or test is a)
necessary or unnecessary (e.g., earlier and more frequent mammography in women with a family history
of breast cancer but who test negative for BRCA 1/2 may be unnecessary); b) effective or ineffective
(e.g., pharmacogenetic testing may indicate that individuals with a particular genetic marker will be
unresponsive to a drug); and c¢) beneficial or harmful (e.g., pharmacogenetic testing may indicate that
individuals with a certain genetic marker are at increased risk of suffering the adverse side effects of a
drug).

Although many genetic technologies can offer a means for preventing the onset of disease, the costs of
such preventive services are incurred immediately, while the benefits, in terms of savings resulting from
the avoidance of disease onset, may not be realized until much later, perhaps after the consumer changes
health plans. For this reason, health plans may be hesitant to extend coverage to preventive services.
However, many health plans, especially health maintenance organizations, are beginning to realize the
benefits of offering such services and may be becoming more receptive to providing coverage.
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Health plans also face several logistical challenges when considering the coverage, reimbursement, and
delivery of genetic services. At this time, insufficient evidence of clinical and cost benefit exists to
convince health insurers of the value of many genetic technologies. Furthermore, because many genetic
technologies provide information about the risk of diseases that currently lack any proven strategies for
prevention or delay of onset, justifying their medical necessity can be problematic. No national
consensus has been reached about how to assess the value of genetic technologies that provide non-
therapeutic information that consumers may desire for non-medical purposes (e.g., family or estate
planning) and whether the informational value alone should warrant health insurance coverage. Also,
some genetic technologies require testing of family members (who may not be health plan members) for
correct interpretation of the plan holder’s genetic risk. Health care payers are reluctant to pay for genetic
testing on individuals who are not members of their health plan. In addition, some plans (e.g., Medicare)
preclude coverage for the screening of healthy individuals entirely.

As with many health services, reimbursement amounts for genetic technologies and services may be
insufficient to cover actual costs and may not adequately reflect the time and effort involved. Insufficient
reimbursement could prevent consumers from being able to access appropriate genetic technologies and it
also may discourage investment in genetics research and the development of genetic technologies. On the
other hand, with finite dollars available to spend on health care, increasing coverage and reimbursement
of genetic technologies may not be an optimal use of these limited funds, and current reimbursement rates
for genetic technologies may serve as an incentive to manufacturers and laboratories to work toward
reducing the marginal cost of genetic technologies. Data demonstrating the extent to which lack of
coverage and insufficient reimbursement limits access and constrains research and development are scant,
but they would be valuable for making evidence-based policy decisions. Also, any recommendations in
this area should be measured against other health care concerns, including rising health care costs, the
increasing number of uninsured, rising insurance premiums, and the need for coverage of other health
services.

Because the U.S. health care financing system is complex and involves numerous stakeholders,
recommendations on coverage and reimbursement would need to target all sectors—Federal agencies and
programs (e.g., CMS/Medicare, Agency for Healthcare Research and Quality, Health Resources and
Services Administration, Federal Employee Health Benefit Plan, military health plan), state agencies and
programs (e.g., Medicaid, SCHIP), and the private/professional sector (e.g., AMA, employers, private
health insurance companies) in order to have any significant impact. Creating change in coverage and
reimbursement policies and practices in the private sector will be challenging and may be more feasible if
recommendations are directed at federal and state governments. For example, because private health
plans are highly influenced by Medicare policy, changes in the federal program may lead private plans to
implement similar changes.

The national stature of SACGHS and its recommendations may stimulate change in the private sector if
the recommendations gain the attention of health plans and their voluntary implementation is seen as
feasible and “good practice.” Recommendations aimed at federal programs may be potentially effective
because of to SACGHS’ placement within the Department of Health and Human Services (HHS) and its
advisory role to the HHS Secretary. Recommendations aimed at Medicare, however, may require
congressional approval if they call for changes beyond CMS” and HHS’ legislatively mandated scope of
authority.

OUTCOME

The Committee regarded coverage and reimbursement as a high-
priority issue requiring further in-depth study. This issue was
ranked #1 in this category.
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Large Population Studies
Issue Brief

Issue Statement

Genetic variability within and across populations is becoming the focus of research into the cause,
prevention, control, and cure of many chronic diseases. Currently, a number of countries around the
world have begun to undertake national population studies that capitalize on genome-wide scanning for
single nucleotide polymorphisms and haplotypes that can provide population-based information about
associations between common polymorphisms and common diseases. U.S. investigators have carried out
many smaller scale studies which, while important and informative on their own, do not have the
statistical power needed to definitively detect some associations between environmental factors, genetic
markers, and disease. Some policy questions relevant to large population studies in the United States
include the following: How important is it to mount a large population cohort study in the United States?
What role does the heterogeneity of the U.S. population play in assessing the value and importance of
such a study? If a large population study is determined to be useful and warranted, how should the many
complicated scientific, ethical, and practical challenges of conducting it be addressed? What should be the
role of the Federal government in such a study? Are there obstacles that would make the conduct of such
a study especially difficult in the United States (e.g., the lack of a universal health care system or the lack
of a uniform electronic medical record system)?

Relevance to the SACGHS Charter

This issue is relevant to one of the seven functional categories identified in the SACGHS charter—
identifying opportunities and gaps in research and data collection efforts.

Background

The completion of the sequencing of the human genome is facilitating research into the role of genetic
variation in common, complex diseases, such as diabetes, which involve both genetic and environmental
factors. This new knowledge has led to the establishment of population databanks in many countries,
including Iceland, Estonia, the United Kingdom, Sweden, Japan, Canada, Latvia, Scotland, Iran, and
Singapore. Research with data from the Icelandic Health Sector Database already has led to the discovery
of several disease susceptibility genes for conditions such as obesity and osteoporosis. However, it is not
clear what the applicability of these findings will be to populations outside of Iceland.

Several new smaller scale databases have been undertaken in the United States, including the Howard
University GRAD Biobank, Northwestern University’s NUgene initiative, and the Marshfield Clinic
Personalized Medicine Research Project. These efforts have limited value, because they do not represent
the heterogeneity of the U.S. population and therefore lack the statistical power of a large-scale study and
may allow data access to only a small part of the research community.

There are many ongoing longitudinal large cohort studies in the United States that include a genetics
component, but that were created for different purposes, including the National Health and Nutrition
Examination Survey and the Framingham Heart Study. In addition, plans are under way to carry out a
large longitudinal cohort study of children that will explore their health, environment, and genetics. The
National Children’s Study, authorized by the Children’s Health Act of 2000, is a multi-agency effort led
by the National Institute on Child Health and Human Development and involving the National Institute of
Environmental Health Sciences, the Centers for Disease Control and Prevention, and the Environmental
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Protection Agency. The study is still in the planning stages, but its long-range goal is to enroll, follow,
and collect data from 100,000 children over 21 years. Current efforts are now under way to ensure the
full representation of America’s diverse population and to address the significant ethical, legal, and social
issues inherent in this type of study.

Large population genetic-related databases generally have the following goals: mapping susceptibility
genes for complex disease; determining the role of genetic variation in the variability of response to
pharmaceuticals and treatments; and understanding gene-gene and gene-environment interactions in
common disease. Some databases focus on homogeneous populations, which because of founder effects
can facilitate the identification of susceptibility genes and relevant genetic variation. Both Iceland and
Quebec have taken this approach, capitalizing on the unique makeup of their populations. Estonia and the
United Kingdom, among others, are utilizing their databases to uncover genetic variation within more
heterogeneous populations.

In April 2003, following the completion of the sequencing of the human genome, the National Human
Genome Research Institute published an extensive framework outlining areas for future research in the
area of genomics. This framework identified the need for a ““large longitudinal population-based cohort
study” to help elucidate the contribution of genetic variation to common disease."

Current Status

The National Institutes of Health (NIH) currently is exploring whether a large national population study
involving between 500,000 and 1,000,000 people could be undertaken to identify genetic and
environmental risk factors in diseases that are of major public health concern and to advance the field of
pharmacogenomics. Its potential benefits would include identifying the major susceptibility factors
(genetic and environmental) for common diseases of public health consequence in the United States;
determining the true population risk of genetic variants; elucidating the effect of environmental factors on
disease; and identifying gene-gene, gene-environment interactions of major consequence. NIH will be
assessing scientific, technical, and practical issues, as well as ethical, legal, and societal matters for such a
study. The development and implementation of a large population study in the United States would entail
a lengthy process, because of the numerous stakeholders involved, funding considerations, and the
complexity of the undertaking.

Interest in establishing large population databases also is being explored at the state level. For example,
the North Carolina House of Representatives recently passed a bill creating a DNA database for research
purposes. The bill allows for the voluntary collection of DNA samples, which would be de-identified
prior to entry into the database. Researchers, academic institutions, and biotechnology companies could
access this databank for a set fee.

SACGT Efforts

SACGT did not explore policy questions relevant to large population cohort studies aimed at advancing
knowledge of the role of genetic variation in common, complex diseases.

Policy Considerations

Advocates of establishing a large population study believe that such a study is a necessary step in the
translation of knowledge gained from the sequencing of the human genome. A large population database

' Collins, FS; et al. A vision for the future of genomics research: a blueprint for the genomic era. Nature
2003;422(6934):835-847.
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may go a long way toward permitting the full benefit of genomic research to accrue to the American
public. Realizing the full promise of genetic medicine may depend on establishing a large population
database. Without such a resource, the public may begin to question whether we are fully capitalizing on
the value of the Human Genome Project.

Notwithstanding the benefits of the knowledge that could be gained from a U.S. population database,
there is some debate about whether it is necessary to create an entirely new database or if instead existing
studies could be expanded or consolidated. In addition, some suggest that efforts should be made to
collaborate with investigators in countries that already have established large population databases.
However, the associations uncovered through those databases may not be applicable to the U.S.
population. The unusual heterogeneity of our population and its unique genetic variability (as well as
potential differences in environmental factors between some other nations and the United States) may
suggest that a database is needed here in order to uncover the most relevant gene-environment-disease
associations. Furthermore, it is not clear that either larger non-U.S.-based or smaller U.S.-based cohort
studies will afford sufficient data access to meet the needs of the research community in increasing the
knowledge base.

The implementation of a large population cohort study raises a number of scientific, technical, and policy
considerations:

e Scientific issues include obtaining adequate sample size to identify gene-environment and gene-
gene associations with common diseases; following the dispersed and mobile participants over a
decade or longer; maintaining the cohort (not having a fixed sample size); and incorporating rapid
changes in information regarding environmental exposures and advances.in measurement
techniques/standards.

¢ Information technology infrastructure and informatics capacity are critical to managing and
standardizing large amounts of data. The lack of a standardized electronic medical record system
in the United States and a centralized repository for medical records may be problematic, because
information about patients is not collected in a standardized format, limiting its comparability for
research purposes.

e Measures protecting the confidentiality and privacy of the collected information and preventing
potential misuses, such as discrimination or stigmatization, will be critical. They also will need to
be balanced with the value of broad access to primary (de-identified) data in order to help speed
the realization of benefits.

e The lack of a universal health care system in the United States may make data collection difficult
and may affect the study’s diversity and therefore the extent to which disease associations that
vary between populations will be detected. From an ethical perspective, given the magnitude of
the human and financial investment and the reality that millions of uninsured Americans will not
have access to the resulting benefits, distributive justice and equity issues may be particularly
salient.

e Other ethical issues include ensuring valid informed consent, including consent for unanticipated
future uses, and the concurrence of identifiable communities and populations; equitable
distribution of the benefits and risks of the research; the potential for stigmatization based on
disease associations with socially defined groups; and difficulty in categorizing populations in a
scientifically meaningful and valid way.
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Carrying out a project of this magnitude and scope would undoubtedly require the involvement of
multiple agencies and the support of the Administration and Congress, scientific and medical
communities, and the public. Given that NIH and others in the Department of Health and Human
Services (HHS) currently are assessing whether such a project could and should be mounted, a SACGHS
recommendation about the value of a large population study may be especially useful at this juncture.
Because the issue is still in the formative stages, with fuller NIH and HHS exploration ongoing, an
appropriate role for SACGHS beyond such a recommendation may be to keep abreast of agency
developments.

OUTCOME

The Committee regarded large population studies as a high-
priority issue requiring further in-depth study. This issue was
ranked #2 in this category.
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Pharmacogenomics
Issue Brief

Issue Statement

Individuals may respond differently to drugs because of differences in their genetic makeup or the
heterogeneity of the disease being treated. Genes play a role in how individuals react to drugs—how
effective they are and whether they cause adverse reactions. Pharmacogenomic (PG) testing may offer a
more individualized approach to medicine through the identification of genetic determinants that help to
target the appropriate pharmaceutical interventions to individuals based on the molecular nature of their
disease and their individual genetic variation in drug targets, drug transporters, and drug-metabolizing
enzymes. For the purpose of this brief, the term pharmacogenomics is defined broadly to encompass
interindividual differences in whole-genome or candidate genes and alterations in gene expression or
inactivation that may be correlated with pharmacological function or response to drugs and will
encompass all of the technologies described by terms such as pharmacogenetics, toxicogenomics, and
toxicogenetics. Pharmacogenomics also is being applied in the identification of new targets for drug
development and in the evaluation of candidate drugs in the laboratory and in clinical drug trials.
Notwithstanding the promise of this field, there are many scientific, clinical, and policy issues
surrounding pharmacogenomics. These issues include questions about how the clinical validity and
utility of pharmacogenetic tests will be established; whether and how pharmaceuticals already on the
market will be reassessed; and how access to clinical trials and marketed technologies can be enhanced.
Other relevant questions include the following: Does current evidence indicate that these technologies
can improve health care outcomes, costs, and quality? Are there measures that the Federal government
can take to improve the chance of success? Is current research sufficient for the full potential of
pharmacogenomics to be realized? Could these technologies have unintended adverse consequences, such
as creating more orphan diseases or increasing health care costs and health disparities? How will this
technology best be integrated into the health care system?

Relevance to the SACGHS Charter

This issue relates to a number of the functional areas identified in the SACGHS charter, including
assessing the integration of genetic technologies into health care and public health; studying the clinical,
ethical, legal, and societal implications of new medical applications; and identifying opportunities and
gaps in researching data collection efforts.

Background

PG tests are likely to be used initially to assure safety or predict adverse events. For example, a test to
identify variation in the thiopurine s-methyltransferase (TPMT) gene in patients with acute lymphoblastic
leukemia already is in use, although not required, for patients receiving the chemotherapeutic agent 6~
mercaptopurine. This chemotherapeutic agent is toxic in children with a known TPMT variant with a
frequency of approximately 1/300. Pharmacogenomics can be used to predict the safety and efficacy of
drugs based either on the genetic profile of the disease or on individual genomic variation, such as with
TPMT, or polymorphisms in CYP2D6 or 2C9.

Clinical trials to demonstrate the safety and efficacy of drugs usually cannot capture and describe all of
the therapeutic variation that will be seen when a drug is introduced into larger, more diverse populations
or the general population. After drugs are brought to market, they may be found to cause adverse effects
or to be ineffective in subsets of individuals. A combination of genetic and environmental factors may
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explain these differential effects. Pharmacogenomics promises a more individualized approach to
medicine, which may reduce the human and economic costs of adverse drug effects. Understanding the
wide variation in metabolic rates for common drugs among individuals could lead to more precise drug
selection and dosing, reducing the often months-long process of finding the correct drug at the right dose.
In the future, when genetic information may tell us the common diseases to which we are more
susceptible, pharmacogenetics may help pinpoint which drugs or therapies will have maximal health
benefits and minimal risks.

Pharmacogenomics also has the potential to assist in drug development. PG research can be used in the
early phases of drug development to identify potential drug targets or biological pathways that may be
most effective in treating disease. Pharmacogenomics also can be used to eliminate drugs with serious
side effects from the pipeline before a significant investment has been made in them. For example, it has
been estimated that 30 percent of drugs currently on the market are metabolized by two P450 enzymes
shown to have significant allelic variation in the population.” Drugs metabolized by these P450 enzymes
may be expected to have adverse effects on a subset of people. This is an important public health
consideration, because adverse drug reactions may cause as many as 100,000 deaths per year in the
United States at an estimated cost of $76 billion.”

PG studies might lead to the development of tests that would identify individuals likely to have adverse
events, permitting appropriate selection of study populations in clinical trials. This can result in bringing
to market an important drug that has been shown to be effective in a subset of the population, but that
may have failed in clinical trials in an unselected population. It also could allow potentially useful drugs
that have caused adverse effects in some individuals to be used safely in the remainder of the population.
However, concern has been raised that research on potentially important drugs may be stopped if genetic
data suggest that the population in which the drug will be useful is too small or is otherwise not expected
to constitute a profitable market. In addition, the pharmaceutical industry has very little incentive to
conduct PG studies on already-marketed drugs or generic drugs. Such studies are expensive, appear to
offer no market advantage for their sponsor, and may result in the identification of persons for whom the
drugs would be ineffective, thereby creating a stratified market for the products.

Most PG data produced by pharmaceutical companies are not publicly available, making it difficult to
know the extent of industry use of this technology in the drug development process. The expanding role
of pharmacogenomics in medicine is apparent, however, in the growing scientific literature that includes
PG data, the number of new journals devoted entirely to the subject, recent draft Food and Drug
Administration (FDA) guidelines for pharmacogenomics data submission, and the increasing amount of
money being spent on PG research and development. Despite the promise of and obvious interest in
pharmacogenomics, there are skeptics, and several articles recently have been published suggesting that
the enthusiasm may be premature. For example, Haga et al. > have suggested that gene disease links may
be weaker than originally predicted and that there may be difficulty in establishing the scientific validity
of PG. Lindpainter” concludes that pharmacogenomics will provide new ways to diagnose and treat
disease in the near future, but that the advances will be incremental and unlikely to dramatically change

medical practice.

% Abbott, A. With your genes? Take one of these, three times a day. Namure 2003;425:760-762.

2 Brazell, C; Freeman, A; Mosteller, M. Maximizing the value of medicines by including pharmacogenetic
research in drug development and surveillance. J Clin Pharmacol 2002;53:224-231.

*? Haga, S; Koury, MI; Burke, W. Genomic profiling to promote a healthy lifestyle: not ready for primetime. Nat
Genet 2003;43:347-350.

* Lindpainter, K. Pharmacogenetics and pharmacogenomics in drug discovery and development: an overview. Clin
Chem Lab Med 2003;41(4):398-410.
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Current Status

Regulatory Initiatives. In November 2003, FDA published a draft Guidance for Industry
Pharmacogenomic Data Submissions for public comment. FDA points out in the guidance that like any
other data used for decision-making during drug development, such as to select study populations or to
inform final drug labeling, genetic information is subject to existing FDA requirements for disclosure to
the agency. However, the guidance also states that FDA currently considers most PG data to be
exploratory and, as such, inappropriate for use in the regulatory process. The guidance reflects FDA’s
recognition of the potential public health benefits of PG data and aims to encourage its application in drug
development. In order to prepare for the future incorporation of pharmacogenomics into drug
development and health care, the guidance proposes the implementation of a Voluntary Genomic Data
Submission process. The agency also is drafting new guidance that will outline the review process for
jointly marketed diagnostic-therapeutic products.

Private sector interest also has been evident in developing regulatory guidelines. The Consortium on
Pharmacogenetics was founded with financial support from GlaxoSmithKline, IBM, and the First Genetic
Trust to address regulatory and ethical public policy issues surrounding pharmacogenetics. The
consortium members included bioethicists with public policy expertise and policy experts from the
pharmaceutical and biotechnology industries. Through a series of meetings between November 2000 and
October 2001, the consortium developed recommendations that are published in the document
Pharmacogenetic Consortium Report: Ethical and Regulatory Issues in Research and Clinical Practice.

Research Initiatives. Federal research efforts in pharmacogenomics are under way. The National
Institutes of Health (NIH) supports extensive research in this area. A salient example is the National
Institute of General Medical Sciences’ Pharmacogenetics Research Network, which supports
multidisciplinary research groups addressing research problems in pharmacogenetics. Its main goal is to
advance understanding of how drug response phenotypes correlate with genetic variation. The
participating centers in the network also are developing a public database, PharmaGKB, to provide
reference data, population frequencies, mechanistic understanding, and information about the possible
clinical impact of PG research. Other institutes within NIH are funding research that will underpin and
advance the field. The National Human Genome Research Institute supports projects and public-private
partnerships aimed at developing tools that will advance the field of pharmacogenomics, including the
HapMap project and the SNP Consortium.

Many other public and private organizations are contributing to the production of databases and database
standards, including the European Biolnformatics Institute, the MicroArray Gene Expression Data
Society, and Japan's Center for Information Biology Gene Expression. Foundations also are supporting
research in this area. The Health and Environmental Science Institute of the non-profit International Life
Sciences Institute is studying micro-array methodologies for measuring alterations in gene expression,
working toward developing publicly available data and contributing to the development of public
international databases of gene expression data and key biological parameters.

SACGT Efforts

SACGT did not specifically look at pharmacogenomics; however, its recommendations on the oversight
of genetic testing apply to the development and use of PG tests (see the Oversight Issue Brief).

Policy Considerations

Many believe that pharmacogenomics has the potential to bring about fundamental changes in the way
medicine is practiced. However, there are still many questions about how the integration of
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pharmacogenomics into clinical medicine will be achieved and its effect on the health care system. Is
there a need to assess the potential of pharmacogenomics and the barriers to the realization of the full
potential of pharmacogenomics? What regulatory mechanisms will be in place for the evaluation of PG
data and tests? FDA currently is working on several guidance documents that are intended to assist
industry in the use of PG data in drug discovery and development and to aid in bringing PG tests to
market. However, many PG tests are likely to be homebrews and therefore subject to the same oversight
gaps that currently exist in the genetic testing arena.

A significant portion of the population does not receive adequate health care now, and it is not clear how
this potentially expensive technology will affect already-escalating health care costs. PG tests may be
expensive and may increase the cost of drug development and drugs. On the other hand, the technology
also has the potential to decrease costs and improve the quality of health care by optimizing
pharmaceutical use, the fastest growing portion of health care costs. Because many drugs on the market
today are metabolized by an extremely limited number of pathways, pharmacogenetic screening might not
be prohibitively expensive. Although costs associated with testing could be initially high, they are non-
recurring and, as such, may lead to savings in the short and long run (e.g., fewer office visits to optimize
treatment, prevention of adverse effects, and better outcomes). The potential increased cost of drug
development and diagnostic testing also would need to be balanced against this potential gain in health
quality and decrease in both short-term and long-term health care costs.

Elucidating the role of genetic variation in common disease will require the statistical power of large
cohorts. Will the current health care system infrastructure and research enterprise be able to support the
clinical validity and utility determination of pharmacogenomics? How will study populations be chosen?
Is this technology likely to create new disparities? Researchers in the HapMap project have used
extensive community engagement that could serve as a model for community participation in large PG
population studies. The Committee’s actions could result in greater public acceptance and participation in
the studies needed to validate PG tests.

There is the additional risk of stigmatization of communities that have higher frequencies of particular
gene variants. Pharmacogenetic variation identified today may later be found to be associated with
disease in the future. For example, a correlation between genetic variants at the HLA locus and increased
susceptibility or resistance to SARS recently has been described in the literature. Pharmacogenomics
may have unforeseen social impacts; for example, current notions of race and ethnicity may be challenged
by the emerging PG data.

Will health professionals be adequately educated to facilitate the integration of pharmacogenetics into
clinical practice? Will fears about the possible misuse of genetic information frustrate the use of this
technology? How will coverage and reimbursement decisions be made with respect to this technology?
Will patents on PG methodologies hinder research or increase industry participation? What should be the
role of the Federal government in the complex issue of ensuring access to data used in or resulting from
drug development?

Recommendations on ways to maximize the benefits and minimize the risks of pharmacogenomics could
help ensure that this new technology is safely and appropriately integrated into research and health care,
increase public awareness of the benefits and limits of this technology, and result in greater public
acceptance of and participation in studies needed to validate PG research.
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OUTCOME

The Committee regarded pharmacogenomics as a high-priority
issue requiring further in-depth study. This issue was ranked #3 in
this category.
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Direct-To-Consumer Marketing of Genetic Technologies
Issue Brief

Issue Statement

Concemns have been raised about direct-to-consumer (DTC) advertising of genetic tests and products, both
in the arena of health care and in non-health-related areas. In addition, even greater concern has been
raised about direct access to genetic tests and products. The marketing-—that is, both the advertising and
sale of medical services and products directly to consumers, has become a common and generally
accepted practice. Many consumers view DTC advertisements as a source of information that can enable
them to be better informed with respect to health and non-health-related genetic issues. In particular, with
respect to health, DTC advertising may enable consumers to participate more fully in health care
decisions and exercise more control over their health and well-being. On the other hand, like many other
products and technologies, ranging from nutritional supplements to total body scans, many genetic
technologies are being marketed with exaggerated claims or in some cases without independent
confirmation of their clinical validity and utility. Yet the average consumer typically lacks the
background to critically evaluate marketers’ claims. Direct access to genetic technologies raises other
concerns because their complex nature often necessitates careful interpretation by well-trained health
professionals. The Food and Drug Administration (FDA) and the Federal Trade Commission (FTC) both
have roles in protecting consumers from false and misleading advertisements in the health care arena, and
FTC has a general responsibility for truth-in-advertising in all areas. Currently, however, neither agency
is actively involved in monitoring advertisements for most genetic tests. Relevant policy questions might
include the following: Do the risks of DTC advertising of genetic technologies outweigh its benefits?
Does DTC advertising of genetic technologies raise greater concern and warrant more attention than DTC
advertising of other medical products? Is direct access to genetic technologies a concern? Do current
uncertainties, questions, and policy considerations require the attention of SACGHS?

Relevance to the SACGHS Charter

These issues are relevant to integration of genetic technologies into health care and public health, one of
the seven functional categories identified in the SACGHS charter.

Background

DTC Advertising of Genetic Technologies. Pharmaceutical manufacturers formerly directed their
advertising of prescription drugs to medical professionals. However, in the 1980s prescription drug
makers expanded the marketing audience from health professionals to include the general public. In
1999, FDA issued a guidance document to assist sponsors in meeting requirements for DTC broadcast
advertising of prescription drugs. That same year, FDA surveyed consumers and found DTC
advertisements made them more aware of medical options, encouraged them to seek out medical care and
advice, and prepared them more fully for discussions with providers about their options. This was the
first in a series of FDA surveys aimed at understanding the impact of DTC advertising on doctor-patient
relationships and prescribing decisions. Two follow-up surveys, one of consumers and one of physicians,
were completed in 2002. The physician survey found that most agreed that the effect of DTC advertising
was generally positive, but that it led to unnecessary anxiety on the part of patients and to pressure to
prescribe name-brand medications. The American Medical Association supports consumer access to drug
information, but is concerned that consumers may receive inaccurate or misleading information and may
incorrectly believe that the advertisements have FDA approval. The National Health Council, a coalition
of voluntary health organizations, issued a report in 2002 that recognized the value of DTC advertising in
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providing important and often beneficial information to consumers, but also called for research to
understand more fully the potential and impact of DTC advertising. In order to assist industry in
providing consumers with useful and understandable risk and benefit information based on approved
labeling, FDA issued three additional draft guidances in February 2004, one targeted specifically at
device manufacturers.

FDA and FTC both have jurisdiction regarding labeling and advertising of drugs and devices. The
Federal Trade Commission Act grants FT'C broad jurisdiction over unfair or deceptive acts or practices
and false advertisements for drugs, devices, and services. This jurisdiction includes advertising claims by
marketers of genetic technologies. FDA, in its role in implementing and enforcing the Federal Food,
Drug, and Cosmetic Act (FDCA) of 1938, regulates any statements that a manufacturer may make
concerning a medical device, including advertisements and promotional labeling. The FDCA requires
that manufacturers, packers, and distributors include certain information about the advertised product’s
uses and risks and that advertisements and labeling refer only to the use for which the drug or device was
approved (i.e., its intended use). A product is considered misbranded under the act (and therefore, subject
to enforcement action) if its labeling or advertising is false or misleading in any particular way or if it
fails to reveal material facts. Off-label use cannot be promoted in advertisements and labels. Genetic
tests sold as kits are considered to be devices and as such are subject to FDA regulation. Certain
homebrew tests (those that do not use analyte-specific reagents, which are subject to FDA oversight)
generally marketed as services fall into a regulatory gap, because FDA does not monitor their labeling
and promotion. Therefore, FDA cannot require that warnings, contraindications, precautions, and side
effects be included in promotional communications issued by or on behalf of laboratories for these
services. See the Oversight of Genetic Technologies Issue Brief for additional background on the roles
and responsibilities of the agencies involved in the oversight of these technologies.

A 1954 liaison agreement between the two agencies gives FTC primary jurisdiction for the advertising of
foods (including supplements) and over-the-counter drugs and devices. However, FDA maintains
jurisdiction over the intended use of over-the-counter drugs and devices. Thus, if a manufacturer or
distributor misrepresents the intended use of a particular medical device, FDA has jurisdiction over
whether the misrepresentation is in an advertisement or in the labeling. Responsibility for both the
labeling and advertising of prescription drugs rests with FDA.

Laboratories providing non-health-related testing for paternity, familial relationships, or ancestry are
easily accessed through the Internet. As with some health-related testing, the validity of some of these
non-health-related tests may not be established, yet the extent to which FTC or FDA will regulate
advertisements for non-health-related genetic tests is not clear. Although FTC’s statutory authority would
seem to encompass such tests, as with health-related genetic tests, the agency is not actively monitoring
the field. FDA may not have the authority to monitor advertisements for test kits for non-health-related
genetic tests.

Direct Access to Genetic Technologies. Direct access to clinical genetic tests as well as non-health-
related genetic testing (e.g., paternity, familial relationships, or ancestry) is growing, particularly through
the Internet. A 2003 study by Gollust et al.> identified 105 unique Internet sites that offered genetic
services directly to consumers. Ninety-one of these sites (87 percent) offered only non-health-related
testing such as parentage testing, identity testing, and DNA banking. Fourteen sites offered direct access
to health-related genetic tests. Half of these sites did not require physician involvement. In addition,
several sites offered neutraceutical remedies or therapies based on test results. The FDCA limits the
ability of FDA to regulate nutritional supplements.

* Gollust, S; Wilfond, B; Hull, S. Direct-to-consumer sales of genetic services on the Internet. Genet Med
2003;5:332-337.
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The United Kingdom’s Human Genetics Commission produced the report Genes Direct: Ensuring the
Effective Oversight of Genetic Tests Supplied Directly to the Public in March 2003. In the report, the
commission acknowledges the right of persons to obtain information about themselves, free from state
intervention unless there is risk of harm. Potential harms include overstating the role of genetics in
common diseases; erroneous predictive health information that may cause individuals to delay seeking
health care or adopt possibly harmful or expensive lifestyle changes; and inappropriate testing of non-
consenting adults and children. The commission recommended that a statutory prohibition of DTC
marketing of genetic testing was not necessary; genetics services and new predictive genetic tests should
" be accessible through the national health service; and health-related tests should not be offered directly to

the consumer.

In the United States, state governments are responsible for regulating who may order laboratory tests and
receive test results. As of last year, 21 states had no limits on access, 12 allowed limited access, and 17
prohibited direct consumer access to laboratory testing.”’

In 2003, the American College of Medical Genetics (ACMG) developed a policy statement discouraging.
direct access to genetic testing without the involvement of an appropriately qualified health care
professional to ensure appropriate use, interpretation, counseling, and follow-up.?* ACMG cautions
against self-ordering of genetic tests and use of genetic "home testing” kits, because of the complexities
of genetic testing and the potential for harm.

Current Status

Although FTC has the authority to regulate false and deceptive marketing of genetic tests, to date it has
not actively conducted enforcement in this area. In order to maximize its impact and limited resources,
FTC focuses its attention on products or services that present significant safety concerns, make claims
about serious diseases, and are being marketed on a nationwide basis. In addition, lack of consensus
among practitioners about the validity of tests can make it difficult to distinguish false and deceptive
promotion of genetic technologies from innovative new uses. In general, FTC does not get involved in
medical practice.

In addition to issuing guidance aimed at helping manufacturers provide consumers with better risk and
benefit information, FDA also is strengthening enforcement efforts by issuing warning letters for
violations of the promotion rules. These efforts may improve the quality of information used in DTC
marketing and deter advertising for unapproved uses. However, because homebrew genetic tests are not
subject to FDA premarket review regulations, the agency also does not monitor their marketing and use,
which may leave the consumer particularly vulnerable to false claims about this type of service.

The Clinical Laboratories Improvement Advisory Committee (CLIAC) is considering the issue of direct
access to laboratory tests and deliberated on the issue at its September 2003 meeting. CLIAC concluded
that direct access to genetic technologies requires monitoring and surveillance and indicated that it plans

to monitor the issue.

 From data presented by Dr. Toby Merlin, Associate Director for Laboratory Medicine in the Centers for Disease
Control and Prevention’s Division of Laboratory Systems, to the Clinical Laboratory Improvement Advisory

Committee, September 2003.
% American College of Medicine Genetics Board of Directors. ACMG Statement on Direct-to-Consumer Genetic

Testing. Genet Med 2004;6(1):60.
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The National Human Genome Research Institute convened consumer and industry representatives and
federal officials in a small roundtable meeting focused on current practices and trends in DTC advertising
of genetic tests. One anticipated outcome from the discussions is the articulation of potential policy
options for consideration, and possibly further development, by federal regulators and policymakers.

Some private sector efforts may be relevant. The National Coalition for Health Professional Education in
Genetics (NCHPEG) is developing a web portal, Genetic Resources on the Web (GROW). This website
will feature information on genetic education programs for non-genetic health professionals. The
information has been reviewed by NCHPEG to evaluate the extent to which it addresses core
competencies for health professionals in genetics and to consider its general accuracy about genetics and
disease. However, GROW will not provide assurance that specific genetic tests are clinically valid, and it
probably will not be useful for the general public. In addition, NCHPEG plans to develop standards for
membership in GROW and to link to members' websites, with the expectation that users likely will find
accurate and useful information though GROW members. GeneTests, a publicly funded medical genetics
information resource (www.genetests.org), provides up-to-date information on genetic tests that is free to
all interested parties.

SACGT Efforts

In its July 2000 report, Enhancing the Oversight of Genetic Tests, SACGT recommended that current
FDA and FTC regulations be enforced in the area of genetic test promotion and marketing. The
Committee also held a session at its November 2000 meeting on FDA and FTC regulations governing the
labeling, promotion, and advertising of medical devices.

Policy Considerations

Consumers today expect to take a more active role in their health care decisions. DTC marketing of
validated genetic technologies can help consumers make more educated choices regarding their health
care when the information provided is complete and accurate. DTC advertising can affect physician-
patient relationships by encouraging patients to see their physician and engage in a dialogue regarding
their health care. DTC advertising also may cause patients to request tests or medications that are
inappropriate for their condition from their health care provider or other professional, and direct access
will permit individuals to be tested or to buy treatments without consultation with an expert to assure
appropriate interpretation of test results or safety of treatment. In some cases, unvalidated genetic testing
services, some of which may have potentially significant consequences, are being advertised and accessed
over the Internet and elsewhere. In addition to the possible direct harm caused by inaccurate or
misleading test results, these advertisements and services may have a negative effect on the public’s
overall trust in genetic technologies.

Given the perceived usefulness by both industry and consumers, DTC marketing is likely to continue. Is
the current situation acceptable? Does DTC marketing of genetic technologies provide value to
consumers? Does it really increase consumer control over their health care or provide consumers with
services of social value, and is this an important consideration? Is the current regulatory framework
sufficient to protect the public from the potential harms of DTC advertising and direct access? Because
homebrew genetic tests are not subject to FDA premarket review regulations, and the agency also does
not monitor their marketing and use, are consumers particularly vulnerable to false claims about this type
of service? How can the public be assured that they are receiving complete and accurate information
about genetic technologies that are advertised? At the October 2003 meeting, SACGHS discussed the
need for an accreditation system to assist consumers in judging the validity or accuracy of websites
providing genetic information. Would the establishment and operation of such a system be an appropriate
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governmental role, or would it be a more appropriate function for the private sector? Is further
consideration of this idea warranted?

Additional economic and market considerations not addressed in this brief also may need to be
considered. For example, DTC marketing costs are included in the cost of drug development. These
costs constitute less than 20 percent of pharmaceutical marketing expenses, but they may have an effect
on health care costs. Is the value derived from DTC advertising enough to compensate for the increase in
health care costs? Do the economic considerations warrant further study?

DTC advertising of genetic technologies and services has the potential to facilitate integration of these
technologies into health care by educating the public and health providers about them, increasing
awareness of their availability, and enbancing their appropriate use. Consumers also may derive value
from free access to personal non-health-related genetic information. However, direct access to genetic
testing and technology is more controversial than DTC advertising and may warrant increased scrutiny.
Genetic testing results can be complex and may require a trained professional for interpretation and
application to an individual’s unique health concerns. Is it possible to distinguish tests appropriate for
DTC from tests that should be accessed only through a heath care provider? Should access to any non-
health-related tests be restricted? Who should/could produce such guidance? What effect does direct
access have on access to health care overall? Although SACGHS may be able to bring attention to the
direct access issue, any recommendations may have limited impact because states regulate who may order
tests and receive the results.

OUTCOME

The Committee regarded DTC marketing of genetic technologies as
a high-priority issue requiring further in-depth study. This issue
was ranked #4 in this category.
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GLOSSARY

Analytical validity -- describes how well a test performs in the laboratory—that is, how well a test
measures the property or characteristic it is intended to measure.

BRCA 1 and BRCA 2 — genes associated with hereditary breast and ovarian cancer.

Clinical utility — the usefulness of the test and the value of the information it provides from a medical
standpoint. If a test has clinical utility, it means that the results, positive or negative, provide information
that is useful for the clinical management of a patient’s care, because the information can be used to
predict an effective treatment or preventive strategy.

Clinical validity — the accuracy with which a test predicts the presence or absence of a clinical condition
or predisposition.

Cohort study - a study that observes a designated group(s) over a period of time to determine whether
and under what circumstances (e.g., environmental exposures) the outcome of interest (e.g., disease)
develops.

Coverage - as defined by the health plan or insurance contract, the scope of services, technologies, and
procedures provided by an insurer and the extent to which and circumstances under which they are

reimbursed.
Diagnostic — aiding in the identification of a specific disease in a symptomatic individual.

Direct-to-consumer marketing — the advertisement and sale of a product directly to the general public
through various means, such as television and the Internet.

Genetic determinism — the idea that genes are solely responsible for an individual’s physical
characteristics and/or behaviors.

Genetic discrimination — differential treatment of similarly situated people on the basis of their genetic
information or their family members” genetic information.

Genetic enhancement — the act of manipulating an individual’s genes with the goal of providing
improved traits.

Genetic exceptionalism — the idea that genetics information is inherently unique from other types of
medical information and should receive special consideration.

Genetic predisposition — increased susceptibility to conditions, behaviors, or diseases because of one’s
genetic composition.

Homebrew — laboratory tests that are developed and performed in-house and that are provided as clinical
laboratory services (as opposed to test kits).

Indemnity — type of health insurance in which providers or plan members are reimbursed on a fee-for-
service basis regardless of who provides the service.
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Orphan disease — a rare disease or condition that affects fewer than 200,000 individuals in the United
States.

Pharmacogenetics — the study of interindividual variations in DNA sequence related to drug absorption
and disposition (pharmacokinetics) or drug action (pharmacodynamics), including polymorphic variation
in the genes that encode the functions of transporters, metabolizing enzymes, receptors, and other
proteins.

Pharmacogenomics — the study of interindividual differences in whole genomes or candidate genes and
alterations in gene expression or inactivation that may be correlated with pharmacological function or
response to drugs, and will encompass all of the technologies described by such terms as
pharmacogenetics, toxicogenomics, and toxicogenetics.

Public health — the science and practice of protecting and improving the health of a community by
preventive medicine, health education, control of communicable diseases, application of sanitary
measures, and monitoring of environmental hazards.

Reimbursement — payment given for products or services rendered.

Screening — testing or examining a population for the presence of a disease or disease risk factors.
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ACRONYMS

ADA — Americans with Disabilities Act

AMA - American Medical Association

ASRs — Analyte Specific Reagents

BRCA 1 and BRCA 2 — Breast Cancer Gene 1 and Breast Cancer Gene 2
CAP — College of American Pathologists

CDC - Centers for Disease Control and Prevention

CLIA - Clinical Laboratory Improvement Amendments

CLIAC — Clinical Laboratory Improvement Advisory Committee

CME - continuing medical education

CMS — Centers for Medicare & Medicaid Services

DOE - Department of Energy

DTC - direct-to-consumer

EEOC - Equal Employment Opportunity Commission

ELSI — ethical, legal, and social issues

ERISA — Employee Retirement Income Security Act

FDA - Food and Drug Administration

FDCA - Food, Drug, and Cosmetic Act

FTC - Federal Trade Commission

HHS (also DHHS) — Department of Health and Human Services

HIPAA — Health Insurance Portability and Accountability Act of 1996
HRSA — Health Resources and Services Administration

IVD - in vitro diagnostic device

JCAHO — Joint Commission on Accreditation of Healthcare Organizations
NAS — National Academy of Sciences

NCHPEG - National Coalition for Health Professional Education in Genetics
NHGRI — National Human Genome Research Institute

NIH - National Institutes of Health

OHRP - Office for Human Research Protections

PG - pharmacogenomic

SACGHS — Secretary’s Advisory Committee on Genetics, Health, and Society
SACGT — Secretary’s Advisory Committee on Genetic Testing

USPTO — United States Patent and Trademark Office
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