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MONDAY, MARCH 26, 2007

Welcome and Opening Remarks

Reed V. Tuckson, M.D.
SACGHS Chair

Dr. Reed Tuckson, Chair of the Secretary’s Advisory Committee on Genetics, Health, and Society
(SACGHS), welcomed those in attendance and stated that the public was made aware of the meeting
through notices in the Federal Register, as well as announcements on the SACGHS website and listserv.
Dr. Tuckson introduced the newest Committee member, Dr. Marc Williams. Dr. Williams is a board
certified clinical geneticist and Director of the Intermountain Healthcare Clinical Genetics Institute in Salt
Lake City, Utah. He chairs the Committee on the Economics of Genetic Services for the American
College of Medical Genetics (ACMG) and is Editor-in-Chief of the Manual on Reimbursement for
Medical Genetic Services. Dr. Tuckson welcomed two members of Secretary Michael Leavitt's key staff,
Sheila Walcoff, Counselor to the Secretary for Science and Public Health; and Dr. Greg Downing,
Program Director of the Secretary's Personalized Health Care (PHC) Initiative. Dr. Tuckson also
welcomed Robert Kolodner, the Interim National Coordinator for the Office of Health Information
Technology, and Ms. Jodi Daniel, the Office’s Chief of Policy and Research.

Dr. Tuckson described the original priorities decided upon by the Committee in 2004 and provided an
update on relevant achievements and activities. In the area of genetics education and training of health
professionals, the Centers for Disease Control and Prevention (CDC) began an initiative known as
Genetics for Early Disease Detection and Intervention (GEDDI) designed to educate the public and
providers about genetically based disorders that, if detected early, could lead to interventions that improve
outcomes. The American Nurses Association (ANA) and the International Society of Nurses in Genetics
(ISONG), in collaboration with other nursing groups, published a set of core competencies for the nursing
community. The National Coalition for Health Professional Education in Genetics (NCHPEG) was
targeting their efforts toward speech language pathologists and audiologists and developing new programs
for physician assistants and dieticians. NCHPEG was also developing a database to provide concise,
clinically relevant genetics information to nongenetics professionals at the point of care.

In 2006, the Committee transmitted a report and recommendations to the Secretary on coverage and
reimbursement of genetics tests and services. In June, Dr. Tuckson and Ms. Cindi Berry had briefed Mark
McClellan, then-Administrator for the Centers for Medicaid & Medicare Services (CMS), on key issues
in the report. Mr. McClellan and his staff expressed a strong interest in advancing the report's
recommendations.

In 2005 and 2006, SACGHS wrote letters to the Secretary on direct-to-consumer (DTC) marketing of
genetic tests. These efforts led to enhanced collaboration among the Food and Drug Administration
(FDA), CDC, CMS, the National Institutes of Health (NIH), and the Federal Trade Commission (FTC). In
July 2006, FTC issued a consumer alert on at-home genetic tests. Dr. Tuckson stated that, according to
Matt Daynard, FTC ex officio, web hits on the alert on the FTC website totaled 6,461. In addition, almost
12,000 copies of printed brochures that included the alert were distributed. The consumer alert was
widely covered in the media, with stories disseminated through the Wall Street Journal, the New York
Times, U.S. News and World Report, Contra Costa Times, American Healthline, the FDA News, Medical
Device Week, and on National Public Radio.



Dr. Tuckson announced that the report, Policy Issues Associated with Undertaking a New Large U.S.
Population Cohort Study of Genes, the Environment, and Disease had been transmitted to the Secretary
earlier in the month. Copies of the printed version were made publicly available. Dr. Tuckson extended
thanks to Dr. Hunt Willard, Chair of the Task Force on Large Population Studies, and to the entire Task
Force for guiding the effort through a long and difficult fact-finding and consultative process. He also
thanked the many experts who helped broaden the Committee’s understanding of the issues involved, the
members of the public who provided comments, and the staff members who brought the report to fruition.

The draft report and recommendations on pharmacogenomics (PGx) was released for public comment the
previous week to coincide with the Secretary's roll-out of the PHC Initiative. Progress was also being
made on the study of the impact of gene patents and licensing practices on patient access to genetic
technologies. Dr. Tuckson reminded the Committee that a meeting of the Gene Patents and Licensing
Task Force was scheduled for that evening.

Dr. Tuckson stated that t the November 2006 meeting, after several presentations and extensive
discussion about the oversight of genetic testing, the Committee was left with many questions about the
adequacy of the Federal oversight framework and they decided to engage in further fact-finding. Since
then, he learned that HHS had formed an internal working group to examine the roles of Federal agencies
related to analytical and clinical validity and to determine where gaps lie within the Federal Government.
He stated that Ms. Walcoff would be speaking momentarily and would give SACGHS a specific charge
on oversight on behalf of the Office of the Secretary (OS).

Dr. Tuckson noted that the Committee would end the meeting the following day by considering whether
to take on one or both of two new priorities: an investigation of the economic consequences of genomic
innovations, as proposed by Dr. Steve Teutsch, and an evaluation of real-world outcomes of gene-based
applications, as proposed by Dr. Muin Khoury and Dr. Gurvaneet Randhawa.

Dr. Tuckson acknowledged the death of Dr. Joseph Hackett, who had participated in a number of
SACGHS meetings and task forces on behalf of FDA. He extended condolences to Dr. Steve Gutman of
FDA for the loss of a valued colleague and friend.

Dr. Tuckson noted two OBA staff changes, including the addition of Ms. Tara Hurd to help with
administrative tasks and the departure of Ms. Amita Mehrotra. He noted that a search was underway for
subject matter experts to support the committee's analytical work. After Executive Secretary Sarah Carr
reviewed the Committee’s conflict of interest responsibilities, Dr. Tuckson turned the floor over to Ms.
Walcoff.

Update on the Secretary’s Personalized Health Care Initiative

Sheila Walcoff, J.D.

Counselor for Science and Public Health

Office of the Secretary

U.S. Department of Health and Human Services

Ms. Walcoff presented an update on the work of the Department of Health and Human Services (HHS) in
accelerating personalized health care (PHC). She stated that Secretary Leavitt outlined the PHC Initiative
to the Personalized Medicine Coalition the previous week and she recapped his remarks, stating that PHC
is one of the Secretary’s top 10 priorities. He believes that advances in medicine, biomedical science, and



technology present opportunities for health care practices to become increasingly patient-specific. The
desired outcome is the effectiveness and safety of medical practices and increased value and transparency
for patients using modern tools, technologies, and information. The PHC Initiative emphasizes a health
care strategy that incorporates new methods of genetic analyses to better manage a patient’s disease or
predisposition to a disease and facilitates the discovery and clinical testing of new products.

Some of the long-term goals for the next 5 to 10 years are to promote connectivity through a national
system of health care information networks; assess the need for new policies, technologies, and oversight
approaches; develop incentives across the health care system to use genetic information; foster new
business models for the pharmaceutical and diagnostic industries; encourage consumer participation in
medical decisionmaking, health care management, and prevention through new information-based tools;
increase consulting support and incentives; and provide real-time decision support for disease
management strategies using health information technology systems.

Some of the short-term goals are to present the American Health Information Community (AHIC) with
recommendations for genomic medical testing and family medical history data adoption in electronic
health records (EHRS). The Initiative is also developing policies and programs to strengthen consumer
and health care provider trust in parallel with infrastructure and technical capacity development,
encouraging development of validated clinical genomic testing capabilities, and establishing networks of
interactive data sources.

Ms. Walcoff displayed a pyramid-shaped diagram of the overall vision. Health information technology
and knowledge development (expansion of the science) form the base of the pyramid. These elements
include electronic systems, clinical databases, and knowledge repositories that are based on a common set
of definitions and standards. The next level of the pyramid is intervention development and review. Ms.
Walcoff said there is an increasing need for and value placed on integrated data sets and high-quality
information about efficacy and safety outcomes. The ability to assimilate and relate experiences using
integrated databases is enabling incredible predictive power for outcomes in disease management. As
technological capabilities develop across the health care system, better information, based on individual
differences, will aid in future medical product evaluation and postmarket assessments of safety and
efficacy. An expanded set of health measurement tools will foster research and development for
conditions for which there are currently few successful health interventions or preventive approaches. The
top of the pyramid represents translation into clinical practice. Ms. Walcoff stated that the key players in
this transformation are health care providers and she said that better bridges are needed between research
and health care delivery. Currently, the field lacks the infrastructure and analytical strategies for data
management and knowledge development across biomedical research and health delivery enterprises.
There are barriers to standardized formats that would allow information exchange among willing partners
in health care. The PHC Initiative is attempting to create a health care system with a continuum of
transformation that builds on knowledge management to support the integration of discovery,
development, and delivery in the health care enterprise and paves the way for a modern doctor-patient
relationship in which value for the patient is the ultimate objective. Ms. Walcoff said the Secretary’s role
in the Initiative is to facilitate technology development and the formulation of policies to support the
appropriate use of genetic information.

Technology goals include the establishment of an interoperable public/private data partnership of
networks that facilitate the appropriate use of research and clinical data. The President’s Fiscal Year (FY)
2008 budget included $15 million for the Initiative to begin building this network, which will ultimately
link genomic and clinical data to add efficiencies to therapy development, identify clinical best practices,



and provide better methods for tracking adverse events. Ms. Walcoff said this effort was just starting and
would be based at the Agency for Healthcare Research and Quality (AHRQ). The technology track also
includes the establishment of standards for the incorporation of genomic health information and personal
family history into EHRs.

The goal of appropriate use of genetic information includes protecting individuals from genetic
discrimination through legislation, providing oversight of genetic testing to assure analytical and clinical
validity through regulation of testing platforms and systems and proficiency in practices for performing
tests and data interpretation, and standardizing access policies to federally funded databases of genetic
information. Current policies for accessing these genomic databases are not entirely consistent.

Ms. Walcoff noted that AHIC established a PHC work group to advise on these issues. The group is
composed of a broad cross-section of stakeholders from Federal agencies; industry; health plans;
laboratories; consumer organizations; and experts on ethical, legal, and social issues. The specific charge
to the work group is to make recommendations to AHIC on establishing standards for reporting and
incorporation of common medical genomic tests and family medical history data into EHRs and to
provide incentives for adoption across the country, including Federal agencies. If such standards are not
widely accepted, a patchwork of different systems of EHRs will impede interoperability and the exchange
of useful health information. It is also important that primary care physician acceptance and
understanding of this new medical technology catches up with the rapid pace of genetic research.

Secretary’s Charge to SACGHS on the Oversight of Genetic Testing.

Ms. Walcoff noted that the Secretary’s office was aware of the deliberations of SACGHS on the oversight
issues and had recently reviewed the July 2000 report, Enhancing the Oversight of Genetic Tests,
prepared by the Committee’s predecessor, the Secretary’s Advisory Committee on Genetic Testing
(SACGT). The Office of the Secretary (OS) was also closely following the information-gathering efforts
of a broad cross-section of stakeholders in other forums to better understand the issues and to discuss
internally how the Department should coordinate oversight in this complex area.

Ms. Walcoff indicated that because the oversight issues are critical to the Secretary’s PHC goals, the
Secretary wanted SACGHS to extend its efforts on the topic. Ms. Walcoff then presented the Committee
with a specific charge involving the development of a comprehensive map of steps needed for evidence
development and oversight for genetic and genomic tests, with improvement of health quality as the
primary goal. The map would consider and address the following questions:

Generally, what are the existing pathways that examine the analytical validity, clinical validity,
and clinical utility of genomic tests? What organizations are currently responsible for each of
these aspects and what are they doing to address the issues? What are the potential pathways to
communicate clear information to guide test and treatment selection by providers? OS also
wanted input on the analytical validity and clinical validity of genetic tests, including: What
evidence of human harm exists regarding genetic tests? Is that harm attributable to analytical
validity of the tests, clinical validity, and/or clinical utility? If evidence does not exist, what
threats exist that currently are not being addressed by regulatory oversight? What distinguishes
genetic tests from other laboratory tests for oversight purposes? What resources, such as standard
reagents or materials, are needed to develop proficiency testing (PT) requirements? What is
currently available in terms of PT kits for genetic tests and what information is provided by PT?
What new approaches or models for private and/or public/private sector engagement could



demonstrate clinical validity and utility for developing effectiveness measures for use of genetic
tests? What should be considered and why? Where and how would additional revised
Government oversight add value for patients?

Dr. Tuckson thanked her for conveying the charge and noted that the public’s anxiety concerning privacy
and confidentiality is the sister issue to oversight. He said the PHC movement would not go far if the
public does not have trust in the regulatory process. He recognized that the Secretary was interested in
seeing results in a timely manner and asked the Committee to think about what product could be delivered
in a short time frame. Dr. Tuckson said the Committee would return to a discussion of the charge later in
the meeting.

Dr. Andrea Ferreira-Gonzalez asked Ms. Walcoff if the Secretary wanted SACGHS to look at the roles of
the Federal Government, the States, and the private sector in the oversight of genetic testing. Ms. Walcoff
said the charge was purposefully crafted to be broad so that the information SACGHS gathers will reflect
input from the variety of stakeholders that SACGHS represents. She indicated that the charged is focused
primarily on the Federal side since OS can make an impact primarily in that area, and the intersection of
Federal efforts with the private sector, including public/private partnerships. She stated that OS would
continue to work with the Committee as the charge was refined and asked the group to work on an
accelerated timeline.

Dr. Tuckson introduced Dr. Robert Kolodner and Ms. Jodi Daniel of the Office of the National
Coordinator (ONC) for Health Information Technology.

Briefing on the Activities of the Office of the National Coordinator for Health Information
Technology and the American Health Information Community

Robert M. Kolodner, M.D.
Interim National Coordinator
Office of the National Coordinator for Health Information Technology (ONC)

Jodi G. Daniel, J.D., M.P.H.
Director, Office of Policy and Research
Office of the National Coordinator for Health Information Technology (ONC)

Dr. Kolodner stated that there are multiple challenges to the advancement of genomics, including
discrimination on the basis of genetic information. Genetic information is unique to the individual,
predictive of a person's future health, and immutable once it is disclosed. Genetic information also
provides information about other family members. When genetic information is linked with data from
non-covered entities, violations of privacy can occur. Trust in the privacy and security of genetic
information is fundamental its use.

Health information technology (IT) can add value to genomics by enhancing adoption by front-line
clinicians. Dr. Kolodner described a number of drivers for health IT adoption, including the rising cost of
health care in the U.S. and the fact that consumers are not currently receiving the value of the dollars they
invest. If costs continue to rise at the current rate, the U.S. economy will be undermined. There are other
drivers for health IT adoption. Consumers and the economy are beginning to receive substantial benefits.
Some organizations are taking the lead in demonstrating how health IT can improve care. The leadership
of the Administration, both in the Executive Branch and on the Hill, was providing bipartisan support for



the health IT agenda. There was also strong endorsement from industry and commercial leaders, who
would benefit from global competitiveness.

Dr. Kolodner said the key health IT components are electronic health records, personal health records,
public health information, technical and security standards for data, and an interoperable Nationwide
Health Information Network (NIHN). He said the President established the Office of the National
Coordinator (ONC) through an Executive Order in April 2004. The charge to the Office was to advance
the vision for developing a nationwide interoperable health IT structure and achieve widespread adoption
of electronic health records by 2014. ONC is providing leadership to achieve this goal and to improve the
quality and efficiency of health care through the National Health IT Agenda. Health IT is seen as a critical
component for a transformation in individual and population health.

The framework for health IT adoption builds on the 2004 charge. By 2014, Dr. Kolodner said there will
be widespread use of electronic health records, personal health records, the public health infrastructure,
home telehealth, and continuous monitoring of one's own health in real time. ONC developed four goals
to support the charge: 1) informing health care professionals, 2) interconnecting health care, 3)
personalizing health management, and 4) improving population health. Dr. Kolodner pointed out that
SACGHS and ONC have several common goals.

The Federal advisory committee for ONC is AHIC, or “The Community,” and is chaired by Secretary
Leavitt. It is a public/private collaboration that provides input and recommendations to HHS on efforts to
advance the health infrastructure toward interoperability. AHIC enables market forces by setting certain
boundaries, setting targets, removing barriers, and providing incentives for interoperability and
transformation of the health arena.

AHIC’s work is conducted by seven work groups. In 2006, more than 50 meetings were held involving
over 120 experts and stakeholders. The focus of the work groups is developing recommendations for
consideration by the full membership of AHIC regarding technical, business, and social issues so that
AHIC can make recommendations to the Secretary. In November 2005, AHIC established work groups to
address consumer empowerment, chronic care, biosurveillance, and electronic health records. In May
2006, groups were established on confidentiality, privacy, and security issues and on quality. The most
recent work group was established in October 2006 to address personalized health care.

Dr. Kolodner said two contracts were entered into to foster organizations that would have ongoing roles
in serving the Nation. The first was a health IT standards panel (HITSP). This group was identifying and
harmonizing IT standards in a variety of areas. A decision had to be made concerning which standards to
use so that systems would be able to communicate with one another. The Certification Commission for
Health IT (CCHIT) was analyzing a variety of products and services, including outpatient and inpatient
electronic health records, network services, and personal health records, so that certification could be
provided. The reasons for certification are twofold: to push forward the adoption of identified standards
and to allow front-line providers to rely on certified products, which will reduce risk.

A third contract was established to foster the development of the National Health Information Network
(NHIN). In 2006, contracts were issued to technology consortia to develop prototypes and AHIC drew
upon the best ideas. Dr. Kolodner said the next step would be to approach the health information
exchange communities in local and State regions so they can contract for services. AHIC will define
mandatory capabilities, particularly those that allow individuals to control network information.



Other collaborative activities were taking place at the State level, where the most significant actions must
occur. Dr. Kolodner stated that although the development of standards and certification can be
encouraged at the national level, true implementation will occur locally. The Health Information Security
and Privacy Collaboration (HISPC) identifies variations in State laws that create barriers to the movement
of information. The State Alliance for eHealth was created through a contract with the National
Governors Association and is also a committee within HHS. It established an executive-level advisory
body and connects to the Governors and legislative levels in the States to develop consensus solutions for
State policy. The State-level Health Information Exchanges (HIE) Initiatives examined established State
HIEs and identified leading-edge best practices so that AHIC could learn from the key issues and
strategies of the early adopters.

Dr. Kolodner compared these efforts to a tree, with privacy, security, and confidentiality as the basis (e.g.
soil) for transforming health care. Health IT activities (e.g., creating standards, fostering interoperability)
feed the roots of the tree. He said the real purpose is the foliage and fruit of the tree, i.e., added value to
patients and providers, high quality, safe health care at lower costs, and improved public health.

Dr. Kolodner stated that AHIC had achieved some specific milestones, but a number of activities lay
ahead. The issue of privacy would be critical in shaping policies and principles. In addition, AHIC would
be transitioning to a public/private entity. A Federal advisory committee would remain in place, but
governance would move to an entity in the private sector.

Dr. Kolodner said that health IT can facilitate knowledge management and help organize information to
improve safety, quality, and efficiency in the health care sector. This will be accomplished through
common standards that pervade the electronic health records, databases, and repositories that will be
created. Systems must be managed to generate knowledge on individual differences, evidence
development, postmarketing assessments of safety and efficacy, and tracking and reporting of adverse
events. Systems must move from collecting health information for billing or reimbursements to
automating the core processes of health care. Health IT will support the physician and other care
providers by keeping them up-to-date with medical information, making sure they have all the
information they need to provide better care and improve diagnoses, providing decision support at the
point of care, and allowing for improved predictions about disease course and outcomes. Health IT
supports researchers by making health measurement tools available and by providing access to a wealth
of information in databases that go beyond randomized controlled studies. Health IT supports the
consumer by providing safer, higher quality personalized health care. Dr. Tuckson thanked Dr. Kolodner
and introduced Ms. Jodi Daniel.

Ms. Daniel said patients and providers must trust the systems that share electronic information. She stated
that technology adds greater risks, e.g., if an error occurs, larger amounts of information could be
disclosed. Yet health IT can protect data in ways that are more secure than methods for protecting
information on paper. One of the goals set forth in the Executive Order that established ONC relates to
privacy and security, stating that a nationwide interoperable health information technology infrastructure
must ensure that patients' individually identifiable health information is secure. Ms. Daniel said privacy
policies must be created in parallel with the development of new technologies. The trial implementations
of the NHIN were allowing opportunities for privacy policies to be created at the same time as the
architecture standards.

Ms. Daniel stated that the Health Information Portability and Privacy Act (HIPAA) provides the
foundation for health privacy in the U.S. HIPAA allows for State protections that are greater than Federal



protections in the area of genetic information. As new privacy and security policies are developed, both
Federal and State policies must be taken into account. Health IT may pose additional privacy or security
risks that might not have been considered by HIPAA, such as opportunities for greater data sharing and
aggregation. There are also new types of regional health information exchanges that are not directly
covered by HIPAA. They may be covered indirectly through contracts with the entities involved.
However, these emerging situations create challenges, since entities that hold genetic information in
databases may not be covered directly by Federal or State privacy laws. Some of these issues were being
raised by a privacy and security solutions contract at the State level. ONC was also working with the HHS
Office for Civil Rights on these issues.

Ms. Daniel addressed the Health Information Security and Privacy Collaboration (HISPC), which
examines State privacy laws and business practices in 34 States and territories. It identified variations in
privacy and security policies and laws, State solutions to problems, and various implementation plans.
They planned to bring States with similar challenges together to foster regional or multi-state
collaborations. Because the HISPC identified the need for cross-State collaboration, it was one of the
drivers for the State Alliance for eHealth. This effort by the National Governors Association works with
the National Council for State Legislatures, the National Association of Attorneys General, and the
National Association of Insurance Commissioners to build consensus by State leaders. The State Alliance
is made up of Governors, legislators, Attorneys General, insurance commissioners, staff from State health
agencies, and technical advisors who are working toward harmonization of policy decisions. Three task
forces focused on privacy and security were providing information to the State Alliance. One is the
Health Information Protection Task Force. Their efforts would build on information from the HISPC to
identify opportunities for cross-state collaboration on privacy policies.

At the Federal level, a major source of policy development is the Confidentiality, Privacy, and Security
(CPS) Work Group of AHIC. The charge to this group is to make recommendations to the community on
the protection of personal health information to secure trust and support appropriate interoperable
electronic health information exchange. They made five recommendations describing how entities can
make patients identity-proof, which were advanced by AHIC to the Secretary. CPS was in the process of
addressing the fact that some participants in electronic health information exchanges are not subject to
existing Federal and State privacy and security laws and was trying to ensure appropriate protections to
ensure consumer trust. They were focusing on personal health record privacy policies because some of
these records are not covered by Federal or State laws.

Ms. Daniel said CPS Work Group information was feeding the certification activities for electronic health
records and networks, the State Alliance, the NHIN trial implementations, other AHIC work groups, and
Federal policy development. Ultimately, the goal is to have a nationwide health information network that
brings together policies and technology.

Dr. Tuckson asked how SACGHS could ensure that genetics is a priority in the electronic health records
committees. He asked the Committee think about the natural linkages between SACGHS interests and
AHIC’s work concerning anti-discrimination, because people with genetic diseases have complex
illnesses that require extensive interaction with the health care system. Dr. Tuckson suggested that the
Committee receive a formal update from the PHC Work Group at every SACGHS meeting.

Dr. Kolodner agreed that the PHC Work Group should interact with SACGHS, and he recommended that
the Committee work closely with Greg Downing of OS. Dr. Williams noted that he and Dr. Teutsch were
members of the PHC Work Group and said they would keep the Committee informed of Work Group



activities. Dr. Tuckson felt it was important to have a connection to CCHIT as well. Ms. Daniel said the
CPS Work Group was open to adding more members and was interested in integrating privacy and
confidentiality issues more closely with genetic information issues.

Dr. Francis Collins noted that the charge to the PHC Work Group was heavily focused on the use of
genetic laboratory tests as a means of ensuring that information is properly standardized and incorporated
into the electronic health record. He was surprised that there was no reference to family history, given that
family history is a strong driver of whether a genetic test will be conducted. He stated that this
information is an independent predictor of potential future risk and is free, yet it is poorly represented in
any electronic form in most medical records. Dr. Kolodner replied that family history was an important
area of focus for the PHC Work Group and stated that a recommendation in this area would be
forthcoming. Dr. Williams added that significant harm could be prevented if family history information
was put into usable form.

Ms. Daniel addressed a question on consumer trust by stating that personalized health records will allow
consumers to gather their own health information and have greater control over its dissemination. She
stated that consumers are involved in all of AHIC’s collaborative efforts and are engaged up front as
policies are developed.

Ms. Chira Chen asked how electronic records would be shared. Dr. Kolodner said the heart of their
agenda was to standardize information so it would be usable across providers. This was currently
happening on a small scale and they were attempting to foster widespread use. They were working with
the Health Resources and Services Administration (HRSA) to make sure they did not increase gaps in
care for the uninsured.

Dr. Joseph Telfair asked about methods for maintenance and sustainment of the system being developed
and asked what method was in place for monitoring the policy and work group processes and ensuring
that they were moving in the same direction. Dr. Kolodner said they planned to enable market forces so
that electronic and personal health records would be self-sustainable within the provider setting.
Employer-based, insurer-based, and individual-based personal health records would also be self-
sustaining. AHIC was moving into a public/private process that would oversee and foster these outcomes.
Ms. Daniel added that almost all the contracts they entered into required sustainable business models, e.g.,
the NHIN prototype contracts.

Dr. Muin Khoury commented that the ultimate utility of personalized health care resides not only in
establishing standards, but in connecting the information obtained from providers and patients. He said
the day’s discussion had addressed three areas in genetics: genomic and genetic tests, family history, and
the GEDDI initiative. He suggested that AHIC merge the results of genetic tests with the results of family
history and disease signs and symptoms so that health care providers could make early diagnoses and
intervene effectively (i.e., a code that will allow signs and symptoms to become evident in the medical
records). In addition to the results themselves, Dr. Khoury said physicians and other health care providers
need decision support to help them determine the meaning of the results. He encouraged Dr. Kolodner to
include coding that would prompt referrals for genetic testing. Dr. Kolodner agreed and said these types
of prompts exist on a small scale and will increase.
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Session on Genetic Discrimination

Mr. Brian Petersen
Deputy Legislative Director
Office of Representative Judy Biggert

Ms. Kristine Bradsher
Legislative Analyst
Office of the Assistant Secretary for Legislation, HHS

Ms. Michelle Adams
Legislative Director
Office of Representative Louise Slaughter

Mr. Brian Petersen, Ms. Kristine Bradsher, and Ms. Michelle Adams spoke to the Committee via
teleconference to provide an update on the Genetic Information Nondiscrimination Act (GINA). The
speakers were at the center of Congressional efforts related to GINA. Dr. Tuckson stated that enactment
of Federal legislation to prohibit genetic discrimination in health insurance and employment had been the
Committee's highest priority since it was established. GINA was introduced in the House and the Senate
as H.R.493 and S.358, respectively, and it was predicted that after a decade of effort, this legislation
would soon be passed by Congress and enacted into law.

Ms. Bradsher stated that the Administration favored enactment of legislation to prohibit the improper use
of genetic information in health insurance and employment. The Senate was working out several
remaining issues. The House was attempting to reconcile three versions of the bill, with the goal of
having one bill after recess. The three versions were from the House Education and Labor Committee, the
House Energy and Commerce Committee, and the House Ways and Means Committee, each of which
had jurisdiction over parts of the bill. Ms. Bradsher stated that the Secretary was pleased with the progress
made by SACGHS on this issue. Ms. Adams added that after the three versions of the bill were
consolidated, it would go to the Rules Committee for floor action. Mr. Petersen said they were continuing
to push forward with a strong bipartisan effort in the House, with Representative Louise Slaughter's and
Representative Judy Biggert’s leadership.

Dr. Tuckson opened the floor for questions. Dr. Williams referred to the language of the bill concerning
the term “genetic test” and asked if a cholesterol test or blood pressure measurement could be interpreted
by some as detecting a genotype. Mr. Petersen stated that there was an effort by a number of Republicans
to narrow the definition of genetic test in a way that would be problematic and would force HHS to
develop a master list. This would create a regulatory burden for HHS. Ms. Adams clarified that these
attempts to change the definition were defeated and Dr. Collins commented on the negative consequences
that would have occurred if the definition had been limited.

Dr. Tuckson asked Ms. Sharon Terry to comment. She stated that she was satisfied with the progress of

the bill. Her main concerns going forward related to reconciling the three sets of issues in the committees.
She emphasized the need for the bill to go forward in order for the PHC initiative to be effective.
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Discussion of the Secretary’s Oversight Charge

SACGHS members engaged in further discussion of the charge with Gregory J. Downing, D.O., Ph.D.,
Project Director, PHC Initiative, who accompanied Ms. Walcoff. In response to a question from Dr.
Ferreira-Gonzalez about organizations referenced in the charge, Dr. Downing replied that it included
organizations involved in the systems being examined, e.g., Federal regulatory agencies, regulated
industries and providers, research organizations, and professional organizations. He said there are
conduits of information aggregation and analysis that could be useful and that the Secretary would like to
see a categorization of the types of information needed at various steps.

Dr. Teutsch noted that the charge seemed focused on clinical issues. He asked whether it also included
public health and population health utility of laboratory tests. Some genetic information used for
population health may be related to toxic exposures in the environment or recommendations for nutrition
policy and some tests might have a population health impact for specific ethnic or geographic groups. Dr.
Downing clarified that both clinical individual patient use and tests used in population-based
environments are part of the Committee’s charge.

Dr. Tuckson referred to Dr. Khoury’s statement that the effort would primarily be a fact-finding activity,
since much work had already been done. All the domains of organizations that might be relevant should

be included, whether in the academy, private sector initiatives, or Government regulatory agencies. The

charge was to lay out a road map that indicates all the relevant organizations and entities involved in the
oversight of genetic tests.

Dr. Ferreira-Gonzalez asked how SACGHS should focus its efforts, in light of work already under way in
the Secretary’s Office to review the oversight issues within Federal agencies. She asked whether the
Committee should focus on the private sector. Dr. Downing said HHS internal efforts were exploring the
different authorities of each agency and their intersections to determine where they do or do not align in
order to identify gaps and overlaps of policies and regulations. This effort would help agency
communications, interactions, and deployment of policies. Dr. Downing added that many different types
of technologies had evolved since previous reports on genetic testing were developed in 2000 and 2001.
He suggested that SACGHS look at specific requirements for different types of genetic tests, whether
polymerase chain reaction (PCR) or multigene array analyses, to see whether the information developed
has differences in terms of clinical and analytical validity. The interpretation and defining of genetic tests
should take into consideration the methodologies and types of information that are developed, processed,
and presented as data to be utilized for clinical applications or in population-based health.

Refinements to the charge were made to reflect Dr. Downing’s statements and the Committee’s
discussion. One of the changes emphasized the point about a legitimate role for public/private
partnerships as a solution to problems with oversight.

Dr. Downing said OS was interested in the key analytical questions that must be framed and answered in
order to develop the information necessary to use tests in a way that allows transparency about the
implications of their results. He said a number of models and discussions had been recently published
about what would be needed in terms of organization and science, medical, and health systems input to
deploy these technologies and the information necessary to create a process in which information
continues to accrue. He spoke about the refinement of those tools and their applications. He said OS did
not have a specific concept in mind, but thought that the path forward would require more than just the
Federal Government’s role. He said SACGHS work should be focused on the public/private partnership
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role for clinical validity and utility and the use of tests in clinical practice. The Committee should address
the question: Where do those responsibilities currently fall and what are some better ways to accrue
information moving forward?

Dr. FitzGerald noted that the pharmacogenomics report identifies clinical outcomes as an important part
of the formula and asked if they should be included in the oversight report. Dr. Downing said they would
be useful if the Committee had the insight and expertise to address the issue. If not, the evidence OS was
looking for in the short term related to analytical validity in the oversight of the test kits themselves and
the performance of those tests. Those issues were the prominent concerns of SACGHS and had been
discussed in previous meetings. OS was interested in more clarity on those concerns.

Dr. Tuckson summarized by stating that the Committee was being asked to describe the pathways that
exist now for analytical and clinical validity and clinical utility and define the organizations with
responsibility and accountability for those pathways. They would also need to look at the appropriate role
for public/private efforts. He stated that once the road map was laid out, the Committee could look at
whether roles should change to include not only Government oversight, but public/private partnerships.

Dr. Randhawa asked for clarification on “developing effectiveness measures.” He asked whether this
meant developing new measures or collecting known measures and synthesizing them appropriately. In
response, Dr. Downing said the term “evidence development” could be substituted—i.e., how do we
know that a test is providing information that clinicians, health care providers, and consumers want, need,
and can reliably use, and under what parameters is it useful? He said that if the Committee was already
thinking about new ways to develop that information, it would be useful to include it in the report.

Dr. Randhawa asked whether the Committee should consider efficacy as part of effectiveness or focus
only on effectiveness. Dr. Downing said he would combine the two approaches, although he wanted to
give the Committee latitude in framing the issues. Dr. Tuckson said Dr. Randhawa raised an important
guestion. In addition to the actual oversight of tests, the idea of measures of effectiveness was being
introduced. The Committee needed to think about whether to address that issue.

Dr. Tuckson opened discussion on the aspect of the charge that addressed “potential pathways to
communicate clear information to guide tests and treatment selection by the provider.” Dr. Ferreira-
Gonzalez asked Dr. Downing if this meant SACGHS should look not only at how testing is differentiated,
but how different technologies are viewed and information is relayed to physicians and how that
information is interpreted and leads to testing. Dr. Downing said OS was not looking for a complete
inventory of every test that could be categorized as a genetic test, but for a framework for understanding
those cases in which the result is not just a positive or a negative, but instead required interpretive skills
and analysis. How will those results be interpreted and what information is passed on to those making
decisions with it? He said the earlier reports focused predominantly on test performance and that was still
an important issue. However, the field is moving into more complex areas, and OS wants to know what is
new in cases where interpretation is required. How is information gauged? What is the level of evidence
that the test results are benchmarked against? And if that includes utilizing other data sets, how is that
process performed and what are the cognitive capabilities needed to make accurate determinations? Dr.
Downing suggested that expertise might be needed on an ad hoc basis from outside SACGHS.

With regard to the question in the charge about the evidence of harm related to genetic testing, Dr.

Tuckson noted that it would be important to identify real or potential harms through the development of
case scenarios. Dr. Downing agreed and suggested that case studies might provide transparency on how
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information is gathered and used, which would inform processes to deal with new information as it
unfolds.

Dr. Downing noted that in the context of legislation, “genetic information” has a very broad definition
and it should be left to the Committee to decide how to define this concept for the report. Regardless of
the definition, information with a genetic origin is used for many different types of decisionmaking
processes. The levels of risk in play when making decisions about test results have bearing on the level of
oversight needed and the kinds of questions and evidence necessary. He said “harm” does not necessarily
mean that someone has to be harmed; it includes analytical work not being done or being done
incorrectly. How are genetic technologies and tests different from other types of medical tests? What is
unique and definable about genetic tests that causes concern?

Dr. Collins said the Committee should not only look for evidence of harms or potential threats, but for
instances in which public benefit has been slowed or limited, so that benefits are not accruing as rapidly
as they might. Dr. Downing agreed that “harm” should be broadly defined, but still apply specifically to
genetic tests.

Dr. Tuckson asked Dr. Downing to explain the aspect of the charge concerning resources needed for PT.

Dr. Downing replied that OS was looking for answers to questions such as: What are the models for PT
with well-characterized specimens and processes for splitting or sharing samples? Are there unique and
common reagents or things that are used to test and provide common results from different laboratories
performing those tests, particularly as new tests evolve and roll out? Are those things commonly
available, and what are the implications of that on the laboratory for everything from costs to availability?
He said that a “perfect” framework would not work in the real world if the necessary reagents to conduct
testing are not available. If there is a menu of commonly available materials necessary to provide
analytical validity requirements in a framework that addresses different types of genetic tests, it would be
helpful to know what they are.

In response to a question from Dr. Tuckson about the part of the charge that includes guidance to
Government, Dr. Downing said that OS was asking SACGHS to be creative and think outside the box in
terms of methods and approaches.

Dr. Downing was also asked whether a literal map or diagram of pathways and communications was
being requested or whether the Committee should simply address each question in a logical fashion. Dr.
Downing clarified that OS wanted a tool that would help a layperson visually and graphically understand
the oversight process, the technologies that are developed and performed, and the information flow that
enables the physician and clinical providers to obtain the right information. Dr. Tuckson said the map
should lay out what exists today and what does not exist and indicate where the gaps lie. It should show
where the responsibility lies for the Food and Drug Administration (FDA) and the Center for Medicare &
Medicaid Services (CMS), and where no one has responsibility.

Dr. Scott McLean asked how the Committee should conceptualize treatment (e.g., management, genetic
counseling, pharmacologic interventions). Dr. Downing said treatment in this context should be defined
broadly, in terms of either wellness decisionmaking processes or others. He said the context was that of
someone taking a test and making a decision that will alter a process or health function.
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Dr. Williams said that much of what was being discussed related to decision support algorithms. He said
the Committee would need to be explicit concerning oversight in this area because there had already been
talk in other venues of clinical support algorithms that were being scrutinized under the rubric of a device.
He suggested that advice for the Government might mean elimination of some functions, not necessarily
the addition of something.

Dr. Tuckson closed the discussion by stating that the group would subpopulate the outline for responding
to the charge in the afternoon session. The Committee was not limited by what the Secretary’s office
asked for. Dr. Tuckson thanked Dr. Downing for guiding SACGHS so that the Committee’s efforts fit in
with HHS’s overall efforts. Dr. Downing said they were agnostic about the manner in which the response
was prepared, but he emphasized that time was of the essence.

Public Comment

Deborah Kloos
Gentris Corporation

Ms. Deborah Kloos represented Gentris Corporation, a pharmacogenomics company in Research Triangle
Park, North Carolina, which manufactures products for predictive genetic testing, including reference
controls and in vitro diagnostics (IVD). She stated that Gentris has always been directed by FDA to
achieve clearance on all products, which ensures that consistently reproducible reference controls,
obtained from properly consented patients, are available to meet the Clinical Laboratory Amendment Act
(CLIA) testing requirements. They received clearance in December 2006 for six human genomic DNA
reference controls for testing of the P450 CYP2D6 gene.

Gentris chose reference controls for their first 510(k) product submission based on the fact that there was
one FDA-cleared platform for CYP2D6 testing, the Roche AmpliChip CYP450 test. They agreed with
FDA that it would be helpful to the genetic testing industry to provide reliable, cleared companion
controls for this cleared platform. Ms. Kloos informed the Committee that non-compliant material from
other sources is also being used for the same purpose, which calls for action on the part of those in a
position to effect change.

She stated that there are three main resources for laboratories to obtain genetic testing controls: leftover
patient specimens, with or without direct informed consent; commercially available research use only
(RUO) or research-grade products, obtained most frequently from the Coriell Institute for Medical
Research; and FDA-cleared IVVD controls manufactured by companies such as Gentris and Maine
Molecular Quality Controls, Incorporated. Materials sold as RUO are not required to be manufactured
under good manufacturing practice (GMP) regulations, so they have virtually no regulated quality
assurance requirements and are not subject to FDA audits. Their performance characteristics have not
been established and they are not to be used for diagnostic procedures. In contrast, a small company such
as Gentris dedicates large resources of time, money, and personnel to perform clinical trials, submit
products for FDA clearance, maintain stability data, and manufacture products in a GMP environment.
They can find no justification for lowering the bar for reference controls, which are an indispensable
component of pharmacogenomic testing. Until recently, only RUO products and residual patient materials
were available to laboratories. However, laboratories now have alternatives for many controls because
companies such as Gentris are ready to meet the higher standards for producing 1'VD controls. Yet
research-grade products or leftover patient samples are being put into clinical practice without the
safeguards required for IVDs. As long as laboratories are permitted to use them, they have no incentive to
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use FDA-cleared product control. Ms. Kloos said this disparity must be resolved before companies lose
their incentive for manufacturing VD controls. Manufacturers will not want to produce a regulated
product when alternatives are available at lower cost.

Ms. Kloos urged the Committee to recommend to the Secretary of HHS that the Department seek
Congressional legislation or another means to create parity for manufacturers and harmonize the oversight
of this area of genetic testing. She stated that the regulatory infrastructure had not caught up with state-of-
the-art technology. She said that FDA was doing its best to enforce the ASR rule to ensure that only
FDA-cleared products are used in situations in which there are life-threatening consequences, however,
she stated that FDA was seriously underfunded. Ms. Kloos asked the Committee to recommend to the
Secretary that his Office seek increased FDA funding for oversight of this issue. Dr. Tuckson thanked Ms.
Kloos and asked her to provide staff members with greater specificity on the issue she raised.

Ann Cashion
President, International Society of Nurses in Genetics (ISONG)

Ms. Ann Cashion stated that ISONG is a specialty nursing organization dedicated to caring for people's
genetic health through excellence in the provision of genetic health services by fostering the professional
and personal growth of nurses in human genetics. She said the nursing workforce holds great potential for
caring for people's genetic health. ISONG has, in conjunction with the ANA, developed and promulgated
the scope and standards of genetics clinical nursing practice. In addition, ISONG is one of over 40
endorsing organizations of the Essential Nursing Competencies and Curricula Guidelines for Genetics and
Genomics. Ms. Cashion said ISONG was eager to work with SACGHS as the Committee examined the
impact of gene patents and licensing practice on patient access to genetic technologies. Dr. Tuckson asked
ISONG to send the Committee a thoughtful analysis on the status of professional education in genetics
and their opinion on whether enough is being done in the private sector.

Kathy Hudson
Director of the Genetics and Public Policy Center, Johns Hopkins University

Ms. Kathy Hudson stated that her organization previously expressed concern about the inadequacies in
genetic testing oversight. She commented that little had changed over the previous year and she reviewed
CMS activities on the issue. In June 2006, CMS was planning to create a genetic testing specialty under
CLIA. Less than 3 months later, the agency said no specialty area would be developed. Ms. Hudson stated
that CMS gave many explanations for this policy reversal, including the statement that there is no
evidence of a problem. Ms. Hudson’s organization was not in agreement. They conducted a survey of
laboratory directors and asked them about their participation in existing formal proficiency testing (PT)
programs. It was found that one-third of laboratories were not participating in such programs. Ms.
Hudson said that when Congress passed CLIA in 1988, it was gravely concerned about the failure of
laboratories to perform PT and the consequences for patient health. Therefore, Congress directed the
Secretary to require that laboratories participate in PT unless the Secretary determined that an appropriate
PT program cannot be implemented. Ms. Hudson said that CMS was following neither the spirit nor the
letter of the law. CMS’s position was that the lack of a mandate for PT has no practical effect because
there are so few formal PT programs available. Ms. Hudson stated that although the number of tests far
exceeds the number of formal PT programs, if CMS required laboratories to participate in formal
programs, the number of programs would increase.
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CMS characterized the survey findings as identifying pre- and post-analytic errors in genetic testing,
which Ms. Hudson said was an inaccurate representation. Thirty percent of the most common errors
identified by laboratories were analytic errors. A strong predictor of whether a laboratory’'s most common
error is an analytic error is the level of PT performed by the laboratory. She said the message was that PT
matters and many laboratories are not performing it.

Ms. Hudson said that when enacting CLIA, Congress directed the Secretary to make the results of PT
testing available to the public and she stated that CMS had not done this, making it impossible for an
external body to assess the quality of laboratories. Ms. Hudson also stated that CMS asserted that only a
few organizations wanted the agency to issue a genetic testing specialty, when, in fact, over 100
organizations and individuals representing industry, laboratories, patients, and health care providers called
on CMS to move forward. In September 2006, the Genetics and Public Policy Center, the Genetic
Alliance, and Public Citizen filed a petition for rulemaking with CMS requesting that a specialty be
created. Six months later, they had received no response.

She asked SACGHS to focus on several issues, including: moving quickly on PT, providing transparency
so the public can have confidence that laboratories are performing adequately on PT and have the
expertise to ensure accurate testing, and developing a coherent regulatory framework to ensure that all
tests are clinically valid before they're offered to patients.

Sharon Terry
Caoalition for 21st Century Medicine

Ms. Sharon Terry stated that the Coalition for 21st Century Medicine was founded in late 2006. It
represents 22 of the world's most innovative diagnostic technology companies, clinical laboratories,
researchers, physicians, venture capitalists, and over 30 patient advocacy groups, including the Genetic
Alliance's coalition of 600 advocacy organizations, linked together with the common mission of
developing advanced diagnostics that improve the quality of health care for patients. The Coalition shares
HHS's focus on personalized medicine and the goals of Congress and FDA in assuring that treating
physicians and their patients have access to safe, accurate, and reliable information to assist in
decisionmaking. They support striking a balance between regulation and innovation.

The Coalition met with FDA leadership in December 2006 to exchange ideas about their initiatives
concerning in vitro diagnostic multivariate index assays (IVDMIAS) and analyte specific reagents
(ASRs). They presented at FDA’s February 8th public hearing and submitted dozens of formal comments
on specific draft guidances. The Coalition was concerned that, if implemented in their present form,
ambiguities in the draft guidances for IVDMIAs and ASRs could result in adverse, unintended
consequences. They urged FDA and HHS to continue a dialogue with patients, providers, and innovators
that could influence Congress's heightened interest in enacting a new law in this sector. Ms. Terry said
that Congressional action and the resulting novel or substantially modified statutory authority could
ultimately supersede the draft guidance in important ways.

Ms. Terry noted that various legislative initiatives were being introduced and could be enacted that would
establish different regulatory provisions. Chairman Kennedy and Senator Smith introduced the
Laboratory Test Improvement Act. Although the Coalition provided input on the legislation and shared
Chairman Kennedy's interest in safeguarding laboratory tests, they were concerned about specific
elements of the bill. They believed it could hinder innovation by regulating all laboratory-developed tests
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(LDTs) as Class Il medical devices subject to potential premarket review, which would present enormous
difficulties for some laboratories and for the FDA. The legislation would be a burden for smaller
laboratories that service underserved communities of patients, particularly those with rare diseases.

The Coalition also worked with Senator Obama and his staff on the Genomics Personalized Medicine
Act. They encouraged the development and use of high quality LDTs, including genetic tests, and
supported the flexible approach to regulation introduced in Senator Obama's bill. The Coalition planned
to continue to emphasize the importance of CLIA in ensuring that patients and physicians have timely
access to these diagnostics.

The Coalition had requested, through a letter to Dr. Tuckson, that Secretary Leavitt convene a meeting to
engage key stakeholders, members of Congress, and agency officials to ensure that a wide range of views
would be heard and considered and that appropriate coordination would be achieved among these
initiatives before any final decisions relating to a new regulatory provision were put into place. Dr.
Tuckson asked that Ms. Terry continue a dialogue on these issues with Dr. Ferriera-Gonzalez, Chair of
the Oversight Task Force.

David Mongillo
Vice President for Policy and Medical Affairs, American Clinical Laboratory Association

David Mongillo, representing the American Clinical Laboratory Association (ACLA), focused his
comments on recent activities related to the regulatory and legislative oversight of laboratory-developed
tests. FDA had recently proposed new guidance on IVDMIAs and had held a meeting on February 8th,
2007 to hear public comment on the draft document. More than 300 representatives attended the meeting
and over 30 comments were submitted from clinical laboratories, manufacturers, Government officials,
academia, and others. Some common themes emerged from these presentations, including the belief that
all laboratory tests should be safe, clinically valid, and effective. FDA was also told that the draft
guidance, as proposed, raised concerns and questions that needed further clarification and stakeholder
involvement.

Mr. Mongillo noted that two important bills had been introduced in the Senate: Barack Obama'’s
Genomics and Personalized Medicine Act and Edward Kennedy's Laboratory Test Improvement Act.
Both bills addressed issues associated with molecular and genetic testing oversight. ACLA was one of 25
organizations that sent a March 16th letter to Senator Kennedy requesting additional time for analysis and
discussion of the bill. The sign-on organizations represented professionals and entities comprising
virtually the entire spectrum of laboratory and medical interests, including genetic disorder patient
groups, genetic and molecular practitioners, genetic-oriented policy groups, pathologists, laboratory
technologists, and clinical laboratories. They were united in the opinion that any new legislative initiative
in this area should be carefully crafted to focus on specific areas of concern and not be so broad as to
encompass laboratory tests that are clinically established or that are serving a valuable purpose for rare
disease groups and public health needs. Mr. Mongillo said ACLA wanted to avoid rushing to solutions
without thoughtful deliberations on all the issues associated with the need for increased genetic testing
oversight. ACLA asked that SACGHS communicate their wish to provide input on these issues before
they were finalized.
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Session on Oversight of Genetic Tests

Framing the Session
Reed Tuckson, M.D.
Andrea Ferreira-Gonzalez, Ph.D.

Dr. Tuckson recapped the activities of the November 2006 SACGHS meeting relating to oversight. He
stated that Judy Yost and Tom Hamilton of CMS reported that a Notice of Proposed Rulemaking
(NPRM) on a genetic testing specialty would not go forward as planned. CMS had decided to explore
other avenues for strengthening genetic testing oversight that would be faster to implement and, in their
view, equally effective—i.e., improving the CMS Web site, providing technical training to surveyors on
genetic testing, and collaborating with the Centers for Disease Control and Prevention (CDC) to publish
educational materials. Dr. Ann Willey, Director of Laboratory Policy at Wadsworth Center, New York
State Department of Health, described the New York State program and conveyed some concerns about
gaps in the oversight system. Steve Gutman of FDA described two new draft guidances relating to
oversight of certain types of genetic tests. The first clarified that when analyte-specific reagent s (ASRS),
the active ingredients in genetic tests, are marketed in combination with other products or with
instructions for use in a specific test, they are considered test systems and are not exempt from pre-market
notification requirements. The second draft guidance targeted the class of devices known as in vitro
diagnostic multivariate index assays (IVDMIAS), which use an algorithm to calculate a patient-specific
result. The IVDMIA guidance clarifies that these tests must meet premarket and postmarket device
requirements appropriate to their level of risk.

Dr. Tuckson further recalled that at the November 2006 meeting, the Committee heard conflicting
perspectives from presenters about gaps in the oversight of genetic testing and concluded that it was not
clear where the gaps were or who was responsible for addressing them. The Committee decided to probe
these issues more fully, and Andrea Ferreira-Gonzalez agreed to chair a task force to organize a fact-
finding session and to discuss preparation of a letter to the Secretary expressing concerns about oversight.

Dr. Ferreira-Gonzalez provided an overview of the day’s sessions, which were designed to address the
oversight roles of Federal, State, and private sector entities in the analytic and clinical validity of genetic
tests, followed by presentations on New York and other State laboratory systems. The final presentations
would focus on private sector responsibilities for clinical laboratory accreditation, standard setting, and
the development of clinical practice guidelines for genetic testing. Dr. Ferreira-Gonzalez introduced Dr.
Wylie Burke, who presented via videocast.

Primer on the Oversight of Genetic Testing

Wylie Burke, M.D., Ph.D.

Chair, Department of Medical History and Ethics
University of Washington School of Ethics

Dr. Burke said the reasons for concern about the oversight of genetic testing have been discussed for a
decade. Some stem from the fact that many new genetic tests are resulting from the Human Genome
Project. They involve many different technologies, complexities in determining who to test, and
difficulties in interpreting test results. In addition, many clinicians have a limited knowledge of genetics
and are uneasy about using genetic tests. Dr. Burke emphasized four areas in which action can be taken
on oversight: statutory regulation, public leadership, decisions about health care funding, and professional
leadership.
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Statutory regulation of genetic testing at the Federal level comes primarily from Clinical Laboratory
Improvement Amendments of 1988 (CLIA) certification of laboratories and the role of FDA in premarket
review. The CLIA system provides certification for laboratories that provide test results for clinical use. It
provides oversight regarding laboratory procedures and documentation, standards for training laboratory
personnel, and the credentials needed for test interpretation. At issue was whether a genetic testing
specialty was needed under CLIA.

Dr. Burke discussed the work of the National Institutes of Health (NIH) and Department of Energy Task
Force, which published a report on genetic testing in 1997 that found that genetic tests need more
attention to ensure a sufficient evidence base before entering clinical practice and called for evidence-
based entry of new genetic tests into clinical practice. The Task Force also called for criteria to identify
the tests for which special measures should be taken to require validation and clinical utility data before
entering the marketplace. The Task Force envisioned that the process would involve an independent
review of tests prior to market entry and that professional organizations as well as FDA might play
important roles. The Task Force also recommended the establishment of a Secretarial level advisory
committee to study this issue further.

As aresult, SACGT was established in 1998. In a 2000 report, SACGT recommended that all genetic
tests, including laboratory-developed tests, should be subject to FDA oversight. The committee also
developed a tool, a data template, to help streamline the review process for what is known and not known
about each test in terms of analytic validity, clinical validity (which is often limited when a test comes to
market), and clinical utility (information is extremely limited). The Secretary of HHS accepted the
Committee’s report, which made several other pertinent recommendations, and asked FDA to consider
what would be involved in its implementation. SACGHS also tried to develop a simple formula for
determining when a test should receive higher scrutiny but decided in the end that there was no simple
way to categorize genetic tests because most genetic tests have multiple uses, there are different
definitions for terms such as “predictive” and “diagnostic,” and test manufacturers would likely seek
review under the least problematic test category.

Ultimately, Dr. Burke stated that recent activities of FDA related to oversight indicated that they had
identified two areas of priority: pharmacogenomics and test complexity. She stated that test complexity is
a more functional way to think about tests that need higher scrutiny than the diagnostic/predictive
categorization used by SACGT. She said that FDA had recently issued several draft guidance statements
related to this, focusing on the voluntary collection and submission of data and creating a “safe harbor” in
which to explore interesting data that could inform manufacturers and the public about appropriate
development and use of drugs. FDA also made a statement about its intent to change the clinical
pharmacology section of the drug label to include pharmacogenomic information when it is relevant to
the use of the test. In the past several years, FDA approved several genetic test kits—e.g., Roche
AmpliChip, Invader UGT1A1, and HER2 molecular assays. The agency issued a draft guidance
proposing the extension of oversight to IVDMIAs, tests that utilize both laboratory data and analytic tools
to generate results, such as gene expression profiles that might predict cancer prognosis and guide the use
of chemotherapy.

Dr. Burke said it was an open question whether different kinds of statutory regulation were needed for

direct-to-consumer (DTC) tests. She noted that a Government Accounting Office report on nutrigenetic
testing raised questions about whether Web sites offering nutrigenetic tests were misleading consumers.
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On the topic of genetic discrimination, Dr. Burke said that the role of the Americans with Disabilities Act
(ADA) in providing protection against genetic discrimination was unclear. Based on the courts’
interpretation of ADA claims in nongenetic cases, it seemed that ADA would provide protection only
when people’s lives are actively interrupted. Genetic susceptibility is not likely to meet that standard. The
other opportunity for oversight concerning genetic discrimination was legislation at the Federal level.

At the State level, statutory regulation plays an important role in genetic testing. Some States have more
stringent laboratory oversight than is called for by CLIA. Many States enacted genetic nondiscrimination
legislation, although it had not yet been tested in the courts. Newborn screening is also under the
oversight of the States.

Dr. Burke said the role of statutory regulation in the oversight of genetic tests was not clear. However, at
FDA, there was an ongoing concern about whether there should be more regulation concerning
performance of genetic tests in laboratories and uncertainty about measures that should be taken to protect
consumers from DTC tests. Statutory regulation was a potential vehicle for standardized reporting and
labeling of information about genetic tests, but, in her opinion, not a route for establishing a standard of
practice around the use of genetic tests. Dr. Burke felt that other mechanisms were more likely to be
effective, as described below.

She said Federal agencies, in addition to regulatory responsibilities, have the opportunity to provide
public leadership in a variety of ways. These include promoting best practices and supporting education
and training, practice guidelines, and research. Dr. Burke cited the example of the Division of Laboratory
Sciences at CDC. The Laboratory Practice Evaluation and Genomics Branch within this Division is
providing leadership for quality control and quality assessment in the development of technology and
practice improvement. Other activities include education and training, research activities, and policy
development (e.g., interaction with CLIA on standard setting).

Dr. Burke stated that public leadership extends to such areas as guideline development, stating that the
Evaluation of Genomic Applications in Practice and Prevention project (EGAPP) is an important
initiative of CDC and AHRQ. In addition to providing guidance on the use of some genetic tests, EGAPP
was working on establishing methodologies for evaluating genetic tests and addressing the level of
evidence sufficient for claiming that a particular genetic test is ready for clinical use. The U.S. Preventive
Services Task Force had also provided some important guidelines, notably around BRCA testing. The
Secretary’s Advisory Committee on Heritable Disorders and Genetic Diseases in Newborns and Children
was very active in the area of newborn screening.

Dr. Burke noted that public leadership could contribute to the translational pathway, which begins with
research on the genetic contribution to disease and ultimately leads to improved health outcomes. Federal
research support is critical in the early part of that pathway, such as that provided by NIH, AHRQ, CDC,
and the Health Resources and Services Administration. There is great potential for enhancing oversight
through Federal research support for educational research and interventions (helping providers and
patients use genetic testing appropriately), for a focus on clinical utility (starting with clarifying the term
and determining what kind of evidence would be needed to support clinical utility for different kinds of
tests), and for research into ethical, legal, and social implications and policy options. Dr. Burke said it was
an open question whether more Federal support should be provided in specific areas.

Dr. Burke said that future decisions about health care funding will have a powerful impact on whether a
test is used, even when it is available for clinical use. Challenges include determining when genetic
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counseling is essential and who should provide it, inflexible reimbursement rules, and inequitable access
to genetic services because they are underfunded or because people lack insurance.

Professional leadership and collaborations by organizations could play a powerful role in creating
standards of practice. Professional organizations could help identify the importance of genetics issues for
their members, whether in national meetings or stand-alone educational programs. They can also play an
important role in laboratory oversight, working within the context of CLIA to set standards and create PT
programs. They develop practice guidelines, which are a trusted source of information for doctors. Dr.
Burke said the problem with practice guidelines is that they are “all over the map.” Many different bodies
provide guidelines using different processes, some of which are more transparent and evidence-based than
others. Professional, personal, or financial interests sometimes affect the process, and methodologies vary
and are not always disclosed. Even if the processes used are good ones, the evidence may be lacking.
Public and professional leadership is important in ensuring that research is being conducted to gather
evidence and that practice guidelines follow rigorous procedures so they can provide legitimate guidance.
Dr. Burke said it is necessary to acknowledge that “standard of practice” is an evolving concept. As new
data emerge, guidelines must be revised. In the field of genetics, technology is evolving rapidly and the
quality of evidence is increasing over time. Case law also influences what is meant by standard of
practice.

Dr. Burke stated that health professional education has the potential to enhance other efforts by enabling
health care providers to make good judgments in gray areas. However, there are many challenges.
Traditional methods of holding conferences and lectures do not have much impact on physician practice.
Many genetics curricula are collecting dust. Dr. Burke said it would be important to talk to individuals in
need of genetics education to determine what would be most relevant to them.

Dr. Burke closed by stating that different approaches to the oversight of genetic testing have the potential
to be complementary. She said it would be a challenge to think through what should be expected through
statutory regulation, public and professional leadership, the research agenda, better practice guidelines
processes, and education.

Dr. Ferreira-Gonzalez opened up the floor for questions. Dr. Marc Williams asked Dr. Burke to address
postmarket data collection and surveillance. Dr. Burke stated that if there is not much evidence available
when a test enters the clinical arena, even more evidence will be needed postmarket. Some questions,
such as the clinical validity of a test, can only be answered over time. Dr. Burke raised the idea of a
premarket review that has requirements for certain kinds of postmarket data collection. She also asked
what kind of partnerships should be put in place to maximize the quality of the information obtained
postmarket, such as the laboratories offering the tests, large health care systems that have a stake in the
proper use of these tests, and appropriate public participation through funding. These partnerships might
create systems in which there is prospective planning for gathering data on the uptake, outcome, and
ultimate clinical effects of new tests.

Dr. Williams asked if Dr. Burke felt the Collaboration, Education, and Test Translation (CETT) model of
translation for rare diseases could be applied for common disease-based genetic tests. The model has
incentives built in to translate knowledge into the clinical arena and it requires transparency, educational
materials for patients and providers, and data collection for five years after a test is in clinical practice.
Dr. Burke said that the questions would be the same, but pointed out that some of the logistics issues
would be more complex, such as the need to collect data more broadly and to collect comparative data.
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Dr. Ferreira-Gonzalez asked Dr. Burke for her view on genetic exceptionalism. Dr. Burke replied that
genetic tests have extraordinarily high predictive value compared with other medical tests. The idea that
genetic tests require a different approach to oversight is based on that fact. In addition, genetic tests raise
questions about family members that are not raised by other tests. There is greater cost effectiveness if
family members at risk are identified, but this leads to unique issues concerning confidentiality and
privacy. Dr. Burke stated that since our society accords tremendous power to genetic information, people
are concerned about discrimination. However, she cautioned against pushing the concept of genetic
exceptionalism too far.

Dr. Julio Licinio asked whether there should be special protections when the genetic contribution to
disease is very small (e.g., 3 percent in the case of a common, complex disease). He pointed out that a
specific variant associated with depression, diabetes, or arthritis does not mean that an individual will
have the disease. Dr. Burke said this was a tremendously important issue, and she worried that a variant
that predicts a small increased risk of type Il diabetes would be viewed as having the same power as a test
for a Mendelian disease. She suggested that public and professional leadership and those involved in
health professional education craft the right kind of messages about multifactorial disorders.

New York State’s Clinical Laboratory Evaluation Program
Ann M. Willey, Ph.D., J.D.

Director of Laboratory Policy and Planning

Wadsworth Center

New York State Department of Health

Dr. Willey said that New York State has had statutory regulatory authority concerning clinical laboratory
oversight since 1964, which predates CLIA. The 1964 statute was passed to limit the practice of
laboratory medicine to laboratories physically in the State of New York, which infringed on interstate
commerce. The statute was challenged in the Federal courts and overturned in its ability to restrict
business to laboratories in New York. However, the same court said that the State could apply its
standards to any laboratory doing business in New York. Thus, the New York State regulations now
apply to other States as well as laboratories around the world, including Iceland, the United Kingdom, and
Hong Kong. If a specimen is drawn in New York State and shipped to a laboratory anywhere in the
world, the laboratory is subject to New York licensure requirements. Dr. Willey clarified that New York
does not regulate manufacturers of kits, devices, or reagents—only laboratories.

The New York statute says that “a laboratory shall perform only those assays that have been validated or
verified at the site where the assay will be performed.” This statute applies primarily to multisite, large
commercial entities that want to validate an assay at one site and then transfer it to other sites. They must
reproduce the validation data at any site at which they intend to offer the test or ship all the specimens for
that assay to one site. A laboratory must hold the appropriate permit category for the test. New York State
has 26 specialties, with 70 different categories in which they issue permits. Every test falls into one or
more of those categories. The laboratories must meet all other requirements related to personnel, PT, and
onsite inspection. New York State review of the validation of a laboratory-developed assay or an assay
using certain commercial reagents is part of an integrated program, and inspectors are familiar with the
types of personnel required in the laboratories. Every category must have an Assistant Director or
Director holding specified credentials. They must be doctoral-degreed individuals with a minimum of
four years postdoctoral clinical laboratory experience and a minimum of two years in the specialty. All
other personnel must meet relevant training experience. The laboratories are physically inspected every
two years for their quality assurance program, quality control, reagents, equipment, and physical location.
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They are required to participate in New York State’s PT program and encouraged to participate in any
other relevant proficiency tests.

Dr. Willey listed assays that require specific validation review for approval prior to offering the test.
These include commercially distributed assays labeled for research use only (RUQO) and those using
ASRs. Other assays that require validation review include FDA-approved assays or investigational use
only assays that have been modified from their intended use or investigational device exemption approval
from the FDA, and any in-house developed assays. Dr. Willey stated that a change in an intended use is a
change in the specimen type, the type of analysis (e.g., qualitative or quantitative), the purpose of the
assay (e.g., screening, diagnosis, prognosis, monitoring, confirmation), or the target population, as
specified by the FDA or outlined in the package insert.

The materials submitted for validation review must include the assay name; the manufacturer of any
reagents other than those they make themselves (the majority of laboratories obtain reagents from
manufacturers); if using manufactured components, the commercial designation (e.g., RUO, ASR); the
method or scientific principle behind the assay; the New York State permit category; the specimen type
(e.g., blood, tissue, bone marrow); the target population(s); the purpose (e.g., diagnostic, prognostic,
screening, predictive); whether it is qualitative or quantitative in intent; the performance evaluation
method (e.g., comparability to an established method or correlation of results to clinical status of test
subjects); assay description and complete standard operating procedures; practitioner/patient information,
including limitations of the test; specimen collection instructions; the principle of the assay and indication
of clinical validity (usually as reported in the literature); equipment list; reagents and their sources;
controls; means of calculating or interpreting the result; interferences and limitations; copy of test
requisition; for germline genetic tests, policy and compliance documents relevant to informed consent;
sample reports for both normals and abnormals, including all necessary disclaimers; scientific references;
analytical validation data; analyte and specimen matrix stability; reagent source and quality, particularly
for RUOs; and performance characteristics of the assay (e.g., accuracy, precision, reportable ranges,
sensitivity, and specificity).

In cases where performance evaluation is based on the clinical outcome of test subject status, additional
information is needed on protocols to establish clinical status, protocols to blind specimen evaluation
from clinical status, how discrepant results are resolved, and how predictive value calculation is done.
New York State standards also require that cytogenetics and genetics laboratories report with an
interpretation suitable for a nongeneticist physician, reference ranges (e.g., the heterozygote and
homozygote results for germline genetics of single gene disorders), and whether the assay predicts disease
state. Also required are the assay data for representative runs, the quality assurance plan, and the internal
PT design. New York State has its own cytogenetics proficiency test and occasionally tests the ability of a
laboratory to perform fluorescence in situ hybridization (FISH). All laboratories must have some form of
proficiency assessment twice a year for every analyte. They must develop their own blinded proficiency
assessment, usually using materials derived from previous specimens. When surveyors visit, they ask to
see the data and the design of the assay.

Dr. Willey provided some statistics on the program’s workload since 1995. During that year, they looked
at eight assays, all of which were for genetics. In 2006, they looked at 586 assays. The majority was for
genetics and included genetic testing, biochemical genetic testing, deoxyribonucleic acid (DNA)-based
genetic testing, cytogenetics, preimplantation genetic diagnosis, forensic DNA technologies, paternity
identity, histocompatibility, and oncology molecular markers.
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Dr. Willey said they are often asked about the impact of the New York State program on testing in this
country. She said they have 70 cytogenetics laboratories in the country, five of which are preimplantation
genetic diagnosis laboratories. There are 32 laboratories that perform biochemical genetic assays and 71
molecular genetics laboratories, including four that perform preimplantation genetic diagnosis. The
impact of the New York State validation review program is that all major reference laboratories solicit
and receive specimens from New York and are subject to New York clinical laboratory permit
requirements, including approval of in-house developed assays. It has been estimated by others that as
much as 75 percent of all cytogenetic and genetic testing performed in the United States (numbers of
specimens tested, not number of laboratories) is subject to New York State oversight. GeneTests
estimates that more than 300 laboratories are subject to New York requirements. Dr. Willey stated that
tort law medical malpractice cases have not looked favorably on laboratories subject to New York State
standards that apply less stringent standards to the testing of specimens from other jurisdictions.
Concerning other States, Dr. Willey said that 26 have some degree of statutory authority for oversight of
the practice of clinical laboratory medicine. Washington is the only other State that has CLIA-exempt
status, and they do not have specific standards for genetic testing. California, through its Genetics Disease
Branch and newborn screening and prenatal screening program, has rigorous review of those types of
assays. That oversight does not generally extend to other genetic testing. New Jersey applies some
personnel standards of the American Board of Medical Genetics to laboratories that perform genetic
testing. Dr. Willey said she knew of no State that requires review of validation data for individual assays,
other than in the context of a physical onsite inspection which, for most State programs, does not involve
peer review.

Dr. Willey explained how the New York State program addresses harms. She stated that if specimens are
sent from New York to a laboratory that offers unvalidated assays or assays that the State believes are
problematic, New York is aggressive in sending the laboratory a cease-and-desist letter, warning that they
can be fined $2,000 a day for continued operation or $2,000 a specimen. She gave the example of a
laboratory in New England that offered to predict the gender of fetuses at 5 weeks but had never
submitted validation materials to the State to indicate analytical validity. Other laboratories have offered
to conduct single nucleotide polymorphism (SNP) profiles and provide them to patients’ clinicians on a
compact disc (CD), claiming that the physicians will be able to interpret the data and predict medical
needs. The laboratories have not been able to document clinical validity for the vast majority of those
SNPs. There have also been serious challenges from laboratories that wish to perform nutrigenomics (i.e.,
profiling SNPs that they claim are linked to genes that may predict responses to nutritional products).
These laboratories have not proven clinical validity. Some entities offer profiling for ancestry and
paternity. In New York State, consumers cannot legally order laboratory tests other than those that have
been approved by the FDA for over-the-counter self-testing. The laboratories cannot accept any of those
tests without the written consent of the person being tested. Laboratories in violation are told they must
cease and desist.

Dr. Willey said the greatest challenge of the New York State program is its expense. The costs for
personnel and expertise to conduct the reviews are significant. The cost to the laboratories is also high,
and there is a lawsuit pending because some laboratories did not want to pay for that part of the program.
It is time-consuming for laboratories to prepare documentation for these validations in a format that can
be readily reviewed by State staff. The major criticism of the New York State program is turnaround time.
The program tries to complete reviews within 45 days, but some packages wait for a year or more. Often,
the packages go back to the laboratories more than once for more information before being approved. The
largest contributing problem is that laboratories frequently ignore previous critiques and their submissions
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are poorly organized. Dr. Willey noted that the State also has an active program for investigating
complaints.

In New York, if a physician wants to order a test that is not offered in an approved laboratory or is offered
only in a laboratory whose documentation is awaiting review, a specific request can be made for a non-
permitted laboratory approval based on medical necessity. The permit granted is for a one-time test for a
specific patient in a specific laboratory. A letter is sent to the doctor stating that the laboratory is not
approved for the test and that the State cannot guarantee the results. There is a 24-hour turnaround time
for those requests.

Dr. Ferreira-Gonzalez asked if the program examines clinical utility. Dr. Willey replied that it does not
and clarified that when she used the term “clinical outcome” she meant whether the patient is
symptomatic of the disease for which the test is being established (i.e., clinical validity). Dr. Ferreira-
Gonzalez also asked how they identified DTC laboratories. Dr. Willey said this occurs through the
Internet, general health care, pharmaceuticals, and laboratory entities soliciting the submission of
specimens. She said several companies have established themselves as test facilitators. They market to
consumers at high costs, often 10 times what a laboratory would charge, and they do not perform the tests
themselves. Sometimes they use legitimate laboratories for legitimate validated assays. Dr. Willey noted
that New York State requires the laboratory to bill patients directly.

Dr. Williams asked if the program had begun to develop standards concerning what information
laboratories should be reporting back on variance of unknown significance for DNA. Dr. Willey said the
laboratories have to be able to describe how are they going to resolve the issue—Are they going to
sequence the gene? Are they going to send it to another laboratory? How are they going to report it?

Dr. Tuckson thanked Dr. Willey and asked her to help the Oversight Task Force as they move forward
with the Secretary’s charge. Dr. Ferreira-Gonzalez introduced Dr. Gail Vance.

Accreditation of Genetic Testing Laboratories
Gail Habeggar Vance, M.D., FCAP
College of American Pathologists

Dr. Gail Vance said she would be speaking on the College of American Pathologists (CAP) accreditation
program as it pertains to molecular pathology, cytogenetics, and PT. The goals of the CAP accreditation
program are to assure that tests are analytically and clinically valid and that there is patient safety, patient
access to testing, and innovation and improvement of laboratory-developed tests. The accreditation
program is designed to assure that high-complexity laboratory tests are provided by high-quality
laboratories that assure analytic and clinical validity of their tests, have patient safety plans in place, and
have incremental improvement and innovation in testing and that testing is not impeded.

CAP is a professional organization composed of approximately 16,000 board-certified pathologists. The
accreditation program is CMS-approved and, like New York, holds to a higher standard than the CLIA
regulations require. There are specialized inspector requirements for genetics laboratories, many of which
are developed through scientists on the Scientific Resource Committees. Approximately 24 of these
committees develop specialty accreditation requirements. In the field of genetics, there are hybrid
committees composed of both College members who are pathologists and laboratory scientists who are
members of the American College of Medical Genetics (ACMG). Laboratories enrolled in the
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accreditation program are required to report and update their testing menu continuously. This effort
allows CAP to know what the laboratories are testing for and provide the required PT.

The CAP accreditation program began in 1961, predating CLIA, and was initially voluntary. The first
Cytogenetics Checklist and inspections were offered in 1976, and a Molecular Pathology Checklist was
created in 1993. Laboratory members of the accreditation program are required to undergo inspections by
a team of external reviewers every two years. The team is usually composed of peer inspectors who are
actively practicing scientists in the specialty they inspect. The inspection tool used is the checklist, which
allows laboratories to understand the standards to which they are being held. CAP offers approximately
18 checklists consisting of about 3,500 discipline-specific laboratory requirements. Over half of these
requirements, approximately 1,700 questions, are in addition to CLIA minimal standards. Some of the
special disciplines not covered by CLIA include forensic testing, autopsy, histology processing,
embryology, and molecular pathology. Sections within traditional disciplines that go beyond the CLIA
standards include PT for nonregulated analytes, laboratory computer systems, laboratory safety and
hygiene, prenatal screening, and sweat chloride testing.

CAP inspectors are actively practicing molecular scientists familiar with the checklist to be utilized and
possessing the technical and interpretive skills necessary to evaluate the quality of the laboratories’
performance. Inspector training includes live training seminars or online interactive training modules.
There are also audio conferences for discipline-specific areas. As of July 2006, every Team Leader must
have completed mandatory training and must renew that training every two years. Regulations were being
put in place for a requirement for retraining of team members every two years.

Standards that apply to genetics and exceed CLIA requirements include clinical validation, use of
universal and proper nomenclature, correlation with clinical information and other studies,
recommendations for genetic counseling and further studies, and turnaround time requirements. Examples
of how CAP standards exceed CLIA are found in two of the questions from the Molecular Pathology
Checklist: “Are the clinical performance characteristics of each assay documented, using either literature
citations or a summary of internal study results? Does the final report include an appropriate summary of
the methods, the loci or mutations tested, the analytical interpretation, and clinical interpretation, if
appropriate?”

The CAP Molecular Pathology Checklist covers most aspects of clinical molecular testing, including not
only inherited genetic testing, but also acquired genetic testing. It includes oncology, hematology,
infectious disease, inherited disease, histocompatibility typing, forensics, and parentage applications. Any
testing that involves DNA, ribonucleic acid, or nucleic acid probe hybridization or amplification
constitutes molecular testing. Techniques covered by this checklist include requirements for extraction
and purification, amplification, restriction endonucleases, sequencing, detection, real-time PCR, arrays,
and in situ hybridization, all of which exceed CLIA requirements. CAP is piloting a test for comparative
genomic hybridization arrays in the Cytogenetics Resource Committees and hopes to offer that as a
proficiency test in the future.

The CAP Cytogenetics Checklist covers cytogenetic testing, including both standard G-banding and
molecular cytogenetics. It covers chromosome analysis of amniotic fluid and chorionic villi, non-
neoplastic blood and fibroblasts, and neoplastic blood and bone marrow. Techniques with specific
compliance requirements include the establishment and maintenance of cultures, cells counted,
karyotypes, band levels of resolution, and FISH.
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Dr. Vance described how the accreditation process is conducted. She said that if a deficiency is cited
during an inspection, the laboratory must respond to CAP with a corrective action plan within 30 days. A
two-tier review process by a CAP technical staff analyst and a practicing pathologist designated as a
regional commissioner to CAP determines the adequacy of the action plan and the laboratory’s ability to
maintain sustained compliance. However, the ultimate decisionmaking resides with the Accreditation
Committee of the Council on Accreditation, which is composed of laboratory experts. On alternate years,
when the laboratories are not being externally inspected, they are required to complete a self-inspection
and submit the results. These results go into the inspector packet for the next cycle of external inspection.

CAP accredits approximately 6,500 national and international laboratories, including approximately 250
laboratories in the cytogenetics discipline and approximately 700 laboratories with a molecular pathology
discipline. CAP accreditation includes 98 of the top 100 hospitals and the majority of large commercial
reference laboratories, including LabCorp and Quest.

Some of the most common deficiencies cited in molecular pathology are in response to the following
questions: 1) In cases where there is no commercially or externally available PT, does the laboratory at
least semiannually (in compliance with CLIA ) participate in external PT or exercise an alternate
performance assessment system for determining the reliability of analytic testing? 2) Are temperatures
checked and recorded appropriately for equipment in which the temperature is critical? 3) Is there a
summary statement signed by the laboratory director or designee documenting review of validation
studies and approval of the test for clinical use?

Some of the most common deficiencies cited for cytogenetics are in response to the following questions:
1) Are the final reports for tests requiring rapid reporting results available within seven days of specimen
receipt in at least 90 percent of cases? 2) Are the final reports for neoplastic bloods and bone marrow
analysis provided within 21 calendar days of specimen receipt in at least 90 percent of cases? 3) Are
reagents and solutions properly labeled as applicable and appropriate? Dr. Vance explained that there are
four or five criteria that must be labeled on the reagent and if only one of those is missing, the laboratory
is cited for a deficiency.

CAP offers external PT for genetic laboratories, allowing them to evaluate their performance regularly
and improve the accuracy of their results. Each laboratory is provided with unknown specimens for
testing. They are told the category, but not the specimen. The participants analyze the specimens and
return the results to CAP for evaluation. The results are evaluated by the Scientific Resource Committees
or their peer groups from a comprehensive database of laboratories. CAP’s proficiency tests in genetics
are among the few in existence. Some of the products available include chromosomal abnormality
identification, FISH using chromosome-specific DNA probes, biochemical genetics for metabolic
diseases, and molecular analysis of lymphoma and leukemia. Dr. Vance displayed an algorithm that
indicated what it looks like when there is a PT failure in a laboratory. If a laboratory receives an
unsatisfactory PT evaluation on one PT event, it is issued a warning for testing for that analyte. They are
also provided with educational materials on how to improve. The laboratory is monitored and if there is
one unsatisfactory report for the next two PT events, the laboratory is given a choice: cease testing for
that analyte or document a plan for corrective action. If a corrective action plan is submitted and
considered acceptable, the laboratory is allowed to continue testing for that analyte until the next PT
event, although at maximum for six months. If the next PT is satisfactory, the laboratory is monitored for
another PT cycle. If their results are good, they are allowed to continue testing. If, on the following PT
event for that analyte, they again receive an unacceptable response, they are required to cease testing for
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that analyte. The laboratory must sign a cease testing form and document a plan of action for that analyte.
The earliest that the laboratory could test for that analyte again is six months.

Dr. Vance displayed a summary of the PT performance results for 2006. The analytes tested included
Factor V Leiden, prothrombin, prothrombin interpretation, methylene tetrahydrofolate reductase, fragile
X mental retardation, Prader-Willi syndrome, hemochromatosis, Duchenne muscular dystrophy, and
hemoglobins S and C. Laboratory performance on these analytes was generally good in 2006.

Dr. Vance said the CAP laboratory accreditation program can serve as a model for improving the quality
of laboratory-developed tests. The CAP accreditation process improves patient care and protects the
public’s health, but does not stifle or impede test development, innovation, and improvement. CAP’s
recommendation to SACGHS was that private organizations, including CAP and laboratories, should
build on the work of CLIA that has been successful over the previous 15 years. CAP believes that the goal
of assuring analytic and clinical validity for all high-complexity laboratory tests could best be achieved
through the CLIA inspection process. Dr. VVance concluded by stating that, to achieve this goal, statutory
changes to CLIA may be needed.

Dr. Ferreira-Gonzalez thanked Dr. Vance and introduced Dr. Carolyn Sue Richards.

Clinical Laboratory Standard Setting

Carolyn Sue Richards, Ph.D.

Professor of Molecular and Medical Genetics
Director of the DNA Diagnostic Laboratory
Oregon Health and Science University

Dr. Richards said she is involved in standards development with a number of groups but was speaking
primarily as a representative of ACMG. Through ACMG, there are multiple mechanisms for setting
professional guidelines, including the Laboratory Quality Assurance Committee, the Professional Practice
and Guidelines Committee, and ACMG special projects for commissioned guidelines.

There are three types of ACMG statements that can be viewed as standards: policy statements, which are
often responses to a single issue that must be addressed immediately; a practice guideline, which is a
clinical guideline on the testing that should be done in specific settings but often does not specify how
testing should be performed; and laboratory standards and guidelines, which address how laboratories
should perform particular tests. The purpose of ACMG standards and guidelines, which are voluntary, is
to provide an educational resource to assist medical geneticists in providing accurate and reliable
diagnostic genetic laboratory testing consistent with current technologies in clinical cytogenetics,
biochemical genetics, and molecular diagnostics.

The ACMG Laboratory Quality Assurance Committee is dedicated to evaluating new technologies,
monitoring accreditation requirements, and, through CAP, monitoring laboratory PT. Committee
representatives attend meetings of the CAP Resource Committee to monitor laboratory performance.
They use this information as a trigger for developing new standards and guidelines. For example, if there
is an analyte for which laboratories are performing poorly, the Committee addresses the problem with a
guideline. The guidelines therefore change continually over time. They also include model laboratory
reports. Since 2000, ACMG has issued disease-specific guidelines.
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The Laboratory Quality Assurance Committee functions as a resource for education, including for the
nongenetics communities. When new guidelines are developed, ACMG reaches out to different
professional groups and organizations and conducts workshops. They believe all health professionals will
have a role in the genetic testing process and, as such, need to be conversant with test quality issues and
the communication of test results interpretation. Three working subcommittees, composed of clinical
laboratory geneticists certified by the American Board of Medical Genetics, address molecular,
cytogenetic, and biochemical genetics. A biostatistician helps with validation questions and statistical
work. Outside experts are frequently used for selected topics.

Some Laboratory Quality Assurance Committee representatives are involved in the Clinical and
Laboratory Standards Institute (CLSI) and some work with EGAPP projects. ACMG has a pulse on
activities in genetic testing and tries to address new issues as they arise. Dr. Richards said that standards
ensure the quality of genetic testing by setting a standard of practice in the field. They are used to develop
laboratory inspection checklists for CAP as a regulatory requirement for accreditation. They are also used
to develop PT challenges and test interpretations through the CAP process and as an educational resource.

Dr. Richards provided an example of how ACMG professional guidelines have intersected with
Government projects. The CDC and NIH sponsored meetings about promoting quality laboratory testing
for rare disease in 2004 and 2005 to address quality, availability, and accessibility of genetic testing for
rare disorders. The CETT project, a laboratory guideline developed by ACMG on technical standards, and
guidelines for molecular genetic testing for ultrarare disorders resulted from this work.

Dr. Richards said there is a need for guidelines and standards to ensure quality assurance for genetic
testing, and ACMG believes they can play a major role in their development and they were interested in
working with SACGHS to answer questions about technologies, personnel, test validation, quality
control, quality assurance, and test interpretation. They address preanalytical, analytical, and
postanalytical test issues and pitfalls that could be involved in genetic testing. A number of guidelines
were in development through the various ACMG working groups. “Quality Watch” is a program for
reporting and following up on adverse events that might be caused by laboratory products or reagents that
impede accuracy in genetic testing. Quality Watch was to be launched on the new ACMG Web site in
May 2007.

Dr. Richards described how standard development is supported. Committees are composed of unpaid
volunteers and are supported from public and private sources, including industry. Costs can range from
$100, 000 (e.g., the pharmacogenetics standard and guideline) to $1 million (newborn screening
documents). Costs include meeting costs, evidence-based reviews, and administrative costs.

Standard development begins when a need is identified. Approval is sought from the Laboratory Quality
Assurance Committee, and a leader and working group of five to six members are appointed. They
develop documents through conference calls and e-mails. They hold two face-to-face meetings a year, and
the remaining work is done behind the scenes with no funding. If a guideline is fast-tracked, it can reach
draft form within six months. Many guidelines take much longer. There is a thorough review process that
is similar to the CLSI consensus document review process. Several rounds of revisions include comments
from the full Laboratory Quality Assurance Committee, the Board of Directors, experts in the field, and
others who review the document online on the ACMG website. After all comments are addressed, the
draft is sent to the Board of Directors for approval. If approved, the document is posted on the Web site
and published in Genetics in Medicine. There is an ongoing renewal and revision process that ensures that
the document keeps pace with advances in knowledge in technology. Although adherence is voluntary,
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the standards are used for developing accreditation standards and PT models and are therefore indirectly
enforced through CAP.

The ACMG standards exceed CLIA requirements, have incorporated some of New York State’s
requirements, and are attentive to their European and Australasian counterparts. ACMG has a strong
focus on nomenclature standards and reporting standards.

Dr. Richards said standard-setting organizations interact with and involve the Government in various
ways. They respond to the Government on guidance statements and legislative proposals and include
Government representatives in the committee work that develops the standards and guidelines. She
acknowledged that there are, and always will be, gaps in current standards because professional
organizations cannot keep pace with test development.

Dr. Richards closed by suggesting that SACGHS address issues related to gene patents and licensing that
are affecting test validation. She said that exclusive licensure of testing to a single entity will not allow for
the expertise needed to develop standards or support PT. She concluded her remarks by stating that the
ACMG guidelines are available on the Web site www.acmg.net.

Dr. Ferreira-Gonzalez thanked Dr. Richards and introduced Dr. Alfred Berg, who presented via
teleconference.

Development of Clinical Practice Guidelines
Alfred Berg, M.D., M.P.H.

Professor and Chair

Department of Family Medicine
University of Washington

Dr. Berg described clinical practice guidelines as recommendations issued for the purpose of influencing
a decision about a health intervention. They have been in existence as long as medicine has been
practiced. In the past, many guidelines were well intentioned but were proved incorrect in practice. Dr.
Berg noted that there is renewed attention to guidelines because medical literature is increasingly
complex, which makes it difficult for an individual clinician to understand a given clinical topic. Patients
are increasingly interested in participation in medical decisions, including guidelines. There is also legal
pressure to define standards in medicine. He said there are now better methods to generate guidelines than
there were in the past.

Clinical guidelines are needed because clinicians cannot keep up with the large volume of emerging
medical literature. Guidelines help make sense of thousands of articles on a given clinical topic. They
help clinicians deal with complex decisions, improve the quality of decisionmaking, and provide
justifications to patients, payers, and the legal system about why decisions are made. Guidelines are
useful for transmitting medical knowledge, assisting with patient and physician decisions, setting clinical
norms, contributing to quality improvement projects in hospitals and group practices, and privileging and
credentialing, and they can be used for payment, cost control, and medicolegal evaluation.

Dr. Berg stated that in the past, most guidelines were constructed using “global subjective judgment.”
This technique had clinicians meet together to develop guidelines based on their own judgment. The
process was not transparent. Now guidelines are increasingly explicit and evidence-based. The hallmarks
of evidence-based guidelines are that they are clearly laid out, transparent, and publicly accountable. Dr.
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Berg listed the characteristics the Institute of Medicine specifies as important to clinical guideline
development: the guideline should be extremely clear about the clinical condition addressed; the health
practice or intervention proposed; the target population; the health care setting (e.g., whether a specialist
setting or primary care setting); the type of clinician (e.g., nurse, physician, nurse practitioner, or
physicians assistant); the purpose (e.g., to improve clinical care); and the source of the guideline and
sponsorship (e.g., who is funding guideline development).

AHRQ has also specified a number of process characteristics for clinical practice guidelines. These
include: How was the panel selected and what were the screens for potential conflicts of interest? How
was the problem specified? How was the literature search strategy devised, how was the analysis
conducted, and how was the evidence summarized? How does the evidence link to the recommendations
made? What are the clinical outcomes? Dr. Berg said the process should be sensitive to cost and
practicality. AHRQ’s attributes of a guideline are that it be valid, reliable, practically applicable, flexible,
clear, multidisciplinary, peer-reviewed before publication, and well documented. AHRQ’s specific
characteristics of validity include clear projected health outcomes, projected costs, and any policy
rationale. It should be evidence-based, including a rigorous literature review and literature evaluation.
Dr. Berg stated that there is growing availability and promotion of genetic tests and that clinicians need
authoritative advice. Although evidence-based processes for clinical guidelines have evolved, there are
challenges in using these methods for genetic tests. Many conditions in genetic testing are uncommon or
exceedingly rare, and the interventions and clinical outcomes are not well defined. The technologies for
interventions and test characteristics are changing so rapidly that there is not enough time to thoroughly
examine the clinical outcomes. Many genetic tests have inadequate sensitivity and specificity in the
general population. Many tests are proposed and marketed based on descriptive evidence and
pathophysiological reasoning, not evidence from clinical trials. A number of advocacy groups from
industry and patient special interests are concerned about these challenges.

Dr. Berg focused specifically on EGAPP, for which he is a panel member. EGAPP has a nonregulatory,
multidisciplinary panel composed of independent, nonFederal employees. The panel underwent an
exhaustive conflict of interest review to ensure that no participants had biases about genetic testing or had
financial interests at stake. The panel’s process is evidence-based, transparent, and publicly accountable.
The goal is to establish and evaluate a systematic and sustainable mechanism for premarket and
postmarket assessment of genomic applications in the United States. The first two years focused on the
methodology, which includes topic selection, an analytic framework for literature search strategies and
assessment of the evidence, attention to analytic and clinical validity, and a way to specify clinical
outcomes. Many of the clinical outcomes in genetic testing are different from clinical outcomes in other
domains of medicine. The project made significant progress in advancing the field of clinical outcomes
and was developing a manuscript for publication that outlines four general categories: health information
impact, therapeutic choice, impact on patient outcomes, and impact on the family and society.

The work plan steps are to select topics, define relevant clinical outcomes, conduct reviews and make
recommendations, and test methods. The first topics examined were cytochrome P450 (CYP450),
hereditary nonpolyposis colorectal cancer (HNPCC), and ovarian cancer screening. EGAPP is
experimenting with brief reviews when the data are limited. Since they may not be able to cover all the
components in a full clinical practice guideline, the scope is narrow. The first review was a UGT1A1. Dr.
Berg said they were midway through the third year of a three-year project that was extended to four years
and might be extended to five years. They hope to conduct three to five major reviews and two to three
brief reviews, to publish their methods, and to conduct a rigorous evaluation.
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Dr. Berg walked through the clinical scenario for the EGAPP topic of CYP450 testing, which was fairly
advanced, to give the Committee a sense of how the panel works. The question asked was: Does testing
for CYP450 polymorphisms in adults entering selective serotonin reuptake inhibitors treatment for
nonpsychotic depression lead to improved outcomes or are testing results useful in medical, personal, or
public health decisionmaking? It was hoped that the results would provide useful advice to clinicians and
patients. They started by developing an analytic framework. Out of that framework, they extracted a
series of key questions and conducted an explicit search using a standard abstract, full text, and two
reviewers. They assessed the quality of evidence, and when there was enough information to put into a
table (which was not often), they created evidence tables.

The overarching question was: Does testing improve outcomes? Derivative questions were: What are the
test characteristics? What are the correlations of the tests with efficacy and adverse effects? Are there any
known effects on management, clinical outcomes, or decisionmaking? Are there harms associated with
testing? The preliminary observations for CYP450 testing found that there are some data on sensitivity
and specificity, but no studies directly linking testing to clinical outcomes. The studies they found were
small, poor-quality cohort studies. No studies directly compared alternative testing strategies, and many
of the studies failed to account for the relevant genotypes, making it difficult to combine the studies and
develop a single clinical recommendation.

Dr. Berg summarized the apparent gaps in genetic testing evidence, including gaps in knowledge about
the prevalence of these abnormalities in the general population, a gap in evidence regarding the
penetrance of the abnormalities into something that is clinically recognizable, an absence of clinical trials
that compare testing and intervention strategies, an absence of studies that fully assess all relevant
outcomes, a lack of attention to harms, and very little literature on the cost and feasibility of these
technologies. His personal observations were that a large and growing number of tests are marketed to
clinicians and consumers in the United States, and the national attitude seems to be that “more is always
better” and “technology is always good.” This environment is relatively hostile toward regulation. There
is potential to use these technologies for both benefits and harms, but unfortunately there is limited
evidence. Dr. Berg stated that he was surprised that the EGAPP topics had so little evidence because they
were chosen based on the belief that they had the most data.

Roundtable Discussion

Dr. Tuckson reviewed the charge given to SACGHS earlier in the day. Dr. Ferreira-Gonzalez asked Dr.
Vance if she could account for the apparent discrepancy between the public comments from the Genetics
and Public Policy Center (GPPC), which stated that two-thirds of laboratories are involved in PT testing
and a third are not, and Dr. Vance’s data indicating that in 700 molecular pathology laboratories, the most
frequent deficiency on the PT program accounted for 3.9 percent of laboratories. Dr. Vance replied that
not all laboratories adhere to CAP standards, as it is a voluntary program. She added that the numbers are
dynamic because small laboratories are often bought by larger laboratories and new laboratories open
frequently. She said it is very difficult to track the laboratories and make sure that they are involved in a
CLIA or CAP inspection process.

Dr. Berg stated that a number of tests are promoted as single-source tests, which presents a problem
because the data relevant to their usefulness in practice are proprietary. In addition, there is very little
information in the peer-reviewed literature on these tests. They are also not subject to PT mechanisms that
are in place for other kinds of tests.
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Dr. Tuckson asked Dr. Berg to help the Task Force develop some case studies that show the continuum of
activities from analytic and clinical validity and clinical utility all the way through to the point where tests
are chosen for use by a clinician. He said Dr. Berg’s description of CYP450 might be one example and he
asked him to think of others.

Dr. Ferreira-Gonzalez asked Dr. Vance whether CAP reports the results of its PT to CMS. Dr. Vance said
yes, but she could not address what CMS does with that information. Dr. Ferreira-Gonzalez also asked
who is responsible for checking on laboratories that fail the PT program to make sure they follow the
required steps. Dr. Vance replied that CAP has become more involved and recently spent $9 million to
bolster its accreditation program, particularly with regard to monitoring, and they created a new council
called the Council on Accreditation. One of its subcommittees is called the Continuous Compliance
Committee, which has responsibility for monitoring PT results and sending cease-testing letters. There is
a two-pronged review: monitoring the laboratory testing menus to ensure that laboratories are enrolled in
required PT and making sure they are performing PT successfully. The inspectors look at PT results and
plans of action if the laboratories have been previously unsuccessful.

Dr. Steve Teutsch asked Dr. Berg about the complexity of getting guidelines translated into practice. Dr.
Berg said that those who work in primary care have been happy to see the NIH Roadmap leading toward
T2 translation (bedside to the community). He hoped that more groups will address that process.

Dr. James Rollins asked the EGAPP panel members present how the EGAPP initiative will result in
positive outcomes at the population level, decreased cost, or better management of patients. Dr. Berg
emphasized that EGAPP is committed to issues of clinical utility.

After concluding the guestion-and-answer session and with input provided by Clinical Laboratory
Improvement Advisory Committee (CLIAC) chair Dr. Lou Turner and Joe Boone, Associate Director for
Science in the Division of Public Health Partnership of CDC, Dr. Ferreira-Gonzalez reported on the
February 2007 CLIAC meeting’s discussion of CMS’s decision not to go forward with the NPRM for a
genetic testing specialty under CLIA. CLIAC heard from CMS about its plans for strengthening genetic
testing oversight, and CLIAC members generally expressed support for these efforts. However, several
members of the committee expressed concerns about CMS’s decision not to go forward with a genetic
testing specialty and questioned the agency’s rationale. They pointed to concerns in the genetic testing
community about laboratory quality, particularly regarding the qualifications of laboratory personnel and
the interpretation of genetic test results. They said these two important measures of quality are not being
captured in CMS survey data, because CMS surveys do not routinely inspect genetic testing laboratories.

In summarizing the session, Dr. Tuckson said he was concerned about the testimony from GPPC
regarding the relationship between the specialty designation and PT. The GPPC representative stated that
one-fourth of laboratories are not doing PT as they should be. Dr. Williams pointed out that because
participation in CAP and other accreditation programs is voluntary; laboratories have the choice to opt
out. Dr. Tuckson stated if the CLIAC committee did not explicitly deal with the frequency of PT, the
issue should be added to the SACGHS charge. He also said that SACGHS should determine whether the
results of PT performance are being made available to the public.

Dr. Ferreira-Gonzalez led the Committee in a discussion of the questions in the oversight charge from
HHS OS. The Oversight Task Force had also developed a list of questions prior to the meeting, and Dr.
Ferreira-Gonzalez asked the group to compare the two lists and determine whether any issues should be
added to the charge. She felt that the Task Force’s question 5 should be added to the charge from the
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Secretary. It read: “What would be the impact of these solutions on the accuracy and quality of genetic
testing, investment and innovation, availability and cost of genetic tests, and patient/consumer health and
health care decision-making? How might these effects vary for different categories of genetic tests, for
example, direct-to-consumer, predictive, diagnostic, pharmacogenomics? What would be the effects of
leaving the system as it is?”

Dr. Joseph Telfair pointed out that the oversight charge from OS contained a number of compound
questions that should be rewritten to be more discrete. He also suggested looking at existing information,
such as the work of CDC, to draw upon the efforts that are already under way.

Dr. Ferreira-Gonzalez noted that public comments from Gentris Corporation addressed the use by some
entities of reference controls that are not FDA-cleared. She suggested adding this issue to the discussion
of PT materials. Dr. Williams said this issue had come up frequently in the CETT process. He asked
whether, if all controls were required to be FDA-cleared, there would be a system for controls for all
tests—even ultrarare disorders that rely on patient samples—or whether there would be certain
exemptions. He felt this was a relatively narrow view of the control issue. Dr. Ferreira-Gonzalez agreed,
stating that not only are there a limited number of FDA-cleared controls, but there is a cost associated
with running the controls, complicated by a lack of reimbursement. She added that there might be
exceptions allowing the use of already characterized specimens from patients that have been run with
FDA-cleared testing. She said this was an issue for further examination.

Dr.