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PROCEEDINGS (8:38am.)

DR. McCABE: WEél, good morning, everyone. | hope everybody had arestful evening
last night.

We're very pleased this morning to be able to welcome two honored guests from the
United Kingdom and Australia. We're delighted that Philip Webb, a member of the U.K. Human Genetics
Commission, and David Weisbrot, president of the Australian Law Reform Commission, have journeyed so
far to be with ustoday to tell us about some of the work that their commissions have produced and relevant
policy developmentsin their countries.

We recognize the global nature of the issues we are addressing and how important it is
to build bridges between our country and other nations who are grappling with smilar questions. These
ties can be mutually beneficial, and I'm certain that they will be of great benefit to usto learn from their
experiencesin an effort to enhance our own endeavors.

After the presentations, we will have a roundtable discussion with our guests which
Chris Hook will lead usin.

First, let me introduce Mr. Philip Webb. Mr. Webb is a member of the U.K.'s Human
Genetics Commission and the Board of Trustees of the Genetic Interest Group. Mr. Webb has also served
as amember of the former U.K. Advisory Committee on Genetic Testing, the ACGT, where he worked on
issues associated with genetic tests sold directly to the public, paternity testing, prenatal diagnosis, and
preimplantation genetic diagnosis.

In addition to his public service, Mr. Webb currently is a management consultant in the
health care industry. His previous professional positions were with AstraZeneca Diagnostics, Glaxo, and
Imperial Chemical Industries, where he helped to establish a new genetics diagnostic business.

Mr. Webb, we really do appreciate your being here. Welcome and thank you so much
for traveling so far to be here. Please.

MR. WEBB: Weéll, good morning, everybody, and thank you, Dr. McCabe, for that
introduction and your kind invitation to talk to you this morning.

You're absolutely right. There are many similarities between our two committees or
commissions, and I'm sure you'll see that in the presentation this morning.

What I'm going to do this morning is to give you an overview of the Human Genetics
Commission came about, what it has done so far, how it operates, what its future work plan is, so that you
get agood fed for the overall position, and then you'll also see some of the details.

So the Human Genetics Commission was formed in 1999, following on from the
Advisory Committee on Genetic Testing, which was the predecessor body which was there for three and a
half years, and | was a member of that before the Human Genetics Commission. We've been operating
now for three and a half years and | guess we must have done a reasonable job because we got our mandate
renewed for afurther three-three term.

We're there to provide the U.K. government with advice on the big picture of human
genetics and the advances that are coming down the track and what the implications may be for society.
Our brief is particularly to look at the ethical, social, legal, and financial implications as well asthe
technical.

All of our members are appointed by open advertisement. Ads are placed in the mgjor
U.K. newspapers and interviews are conducted with a three-person panel: somebody from the Department
of Health, somebody from the Department of Science, and an independent observer. People are chosen on
their ability and the fact that they want a balanced commission with different people from different aspects
of life, as you've got here on your committee.



One of thefirst decisions the Human Genetics Commission made was to work in
public. We didn't want to be seen to be making decisions behind closed doors. Everything we do is either
in public or al of our newspapers and agendas and minutes are all put on our website.

So there's afine picture of genetic diversity. That's the Human Genetics Commission
outside the city hall in Cardiff last month, where we held our last major commission mesting.

The commission is chaired by Baroness Helena Kennedy, who is a member of the
House of Lords, and she also is a barrister and a human rights lawyer.

Our vice chair is an interesting person, Sandy McCall Smith. Y ou may have seen
recently some books in the bestseller list, one called "Tears of the Giraffe, and another, "The No. 1 Ladies
Detective Agency." Alexander McCall Smith is a bestselling author. He's also a professor of medical law
a Edinburgh University.

Therest of our commission is made up of a mixture of scientists, clinicians,
researchers, and we have somebody from GlaxoSmithKline sitting on our commission to give us the
commercia perspective. We also have lay people, consumer issues, lawyers, ethics, and we also have
representatives from the chief medical officers of the four countries of the U.K. So they all have input
there, what you would call ex officio members, and we have the chair of the Human Fertilization and
Embryology Authority that regulates all assisted reproduction technologiesin the U.K.

So our remit is to advise health and science ministers on issues of human genetics and
the advances, and how those advances may impact society and health care in the future.

Part of our remit isto engage with the public and we think that's very important. We
like to get the public views. It's not just a matter of us educating the public. The public can educate us and
we very much want to hear their views.

We do aso have aremit to look ahead because government doesn't want to be caught
on the back foot asit was over GM crops. That caught U.K. government ministersin a difficult position.
They weren't prepared for it, and so they want us to ensure that we're thinking ahead of the game and we're
giving them good advice in good time.

So what have we done so far? Well, the first thing we've done is to produce a report
caled "Inside Information," and that report is on the storage, protection, and use of persona genetic data. |
was going to bring six copies with me, but when | realized how heavy it was, | just decided to bring the
one, which | will leave with you. It runsto 182 pages. If you can't manage that, we've put a small version
together which is 32 pages, half-size, but in that there are something like 38 recommendations, and I'l tell
you alittle bit more about that in just a second.

The second one, "Genes Direct,” is about the offering of genetic testing services direct
tothe public. That'sareview that | chaired, and I'll tell you more about that as well in afew minutes.

The MORI survey. Wefélt it very important early on to get afedl for what the public
were concerned about and what their thoughts were about the new genetics. So had a survey done of 2,000
members of the public and we had some very interesting feedback from that which helped us grestly to
understand the concerns of the U.K. public.

The way we work is that we agree awork plan with government ministers. So one of
the first things we did was put together our ideas of what we thought was important to give ministers
advice on. So we have arolling work plan. We just agreed a new work plan with ministers so we're clear
on what it is we're going to be working on over the next two years, but we a so have to have some capacity
left in case we need to work in areactive manner as well.

But we work through subgroups because with a commission of 18 members -- I'm sure
you're aware of this yourselves -- it's very difficult to get actually to conclusions and get works done. So
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the Genetic Services Subgroup is the largest subgroup and it's the one that | chair. It looks at everything to
do with genetic servicesin the U K.

The consultative panel that we have is made up of people affected directly or indirectly
by a genetic disorder, and we value that group because they have firsthand experience and can help usto
really understand better what the issues are for them.

The sort of meetings we have are twofold. We have information gathering sessions,
which are perhaps similar to what we saw here yesterday, where people come and make presentations.
Then we have our public, what we would plenary, meetings, where the business side of the commission's
work takes place in public and where we make decisions and carry on with work.

We are also charged with advising the government on whether its regulatory
frameworks are right. So we could decide that the Human Genetics Commission is no longer required, but
I think we've got plenty of work to be going on with for the time being, so we won't be doing that just yet.

This dialogue that | mentioned earlier with the public, the picture you see there is one of
our members, Professor John Burn, engaging with a group of 17-year-olds who are al studying science
before going on to university. Thiswas at one of our meetings in Birmingham, and we are keen to get the
views of young people because they're not necessarily going to be easy to get their views if we do surveys
and ask questions. They not necessarily very forthcoming. So we wanted to get a group of them together
and really tease out what they think about genetics and what they think are the important issues.

We are keen to ensure that the public engages with us and as often as we can, around
our meetings, we want to get the fedl for what the people want us to be looking at, and that helps to form
our work plan aswell, but we recognize that that takes time and money to get it right.

Our consultative panel. We now have over 100 people who are volunteers who have
decided that they would like to help us with our work, and we vaue their experience because they either are
personally suffering from a genetic condition or amember of their family is, and they can give us real input
about what the issues are, particularly about genetic services and how the health care system islooking
after them.

So we ask them to comment on our draft reports, on our work plan, and they work
mainly by correspondence, but when they first of al came on board, we had an introductory meeting which
many of them attended, but we are cognizant of the fact that many of these people do find it difficult to
travel, because of their disabilities in some cases, and therefore we work largely by email and
correspondence. But we do value those people and their comments and that's very useful to us.

One of the issues that came out of our MORI survey was that the public were very
concerned about the use by insurance companies of genetic testing information. Now, when we reviewed
thisin detail, we put a recommendation to the government that there ought to be a moratorium on the use of
genetic testing while we look at it in more detail and see how it should be handled in the future. So thereis
currently afive-year moratorium in place where insurance companies have agreed that they won't look for
genetic information on any policy less than 500,000 poundsin value.

We'retaking here about life insurance. | know over here health insurance is a much
bigger issue, but because of our National Health Service, we don't have that as an issue, but believe me.
We have life insurance as an issue because many of these policies are linked to house purchase and
mortgages.

So what we've agreed to do is during that moratorium period, do further work and
research to advise government on what we think ought to be in place after that moratorium.

One of the things we want to do isto look at family history because family history, one
could argue, is genetic information. That's why they want it. They ask you questions like "Have either
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your mother or father died of any of the following diseases and at what age?' That is very often genetic
information. So that's what we're doing on genetics and insurance.

Now, the report that | showed you, "Inside Information,” that was a piece of work that
took us about 15 monthsto produce. It'sareport that was sent to ministersin May, 2002. Therewasalot
of interest init. We carried out a big consultation exercise. We had a document called "Whose Hands on
Your Genes?," which caught people's imagination, and we had a tremendous response from groups and
members of the public who wanted to give us their opinions, and they were very useful to us.

We had a number of public meetings and this was the first time we'd used our
consultative panel to make sure that the things that we were thinking about were the things that were
important to them and they were very helpful in guiding usin that.

Now, we came up with a set of general principles, and we were trying to get a balance
between respect for persons and privacy of the individual against the common interest that we all have in
advancing genetic science and health care. So we drew up a set of principlesin that report based on the
overarching idea that there should be respect for individuals and those individuals should be entitled to
genetic privacy. We don't think anybody should have their genetic information obtained without their
consent.

I remember when your ex-President Bill Clinton came over to one of our quaint little
English pubs and drank some of our wonderful warm beer, but after he finished, one of the big guysin
black coats came and took the glass and put it under his coat. He didn't want anybody testing Bill Clinton's
DNA. | can't imagine why.

(Laughter.)

MR. WEBB: But that's something we think is important, though, that people shouldn't
take others DNA and have it tested without their consent, and we have seen examples of that.

Obvioudy, personal genetic information can be extremely sensitive, and therefore
should be treated with the utmost confidentiality, and we, like we heard from you yesterday, think that
discrimination should not be based on peopl€e's genomes.

So our key recommendations -- there were 38, but I'm not going to bore you will al 38
of those now. The key one was that there should be a new criminal offense to prevent people deceitfully
obtaining your DNA and testing it and publishing results of it.

That cameto light in the case of Steve Bing, who had alegedly had an affair with Liz
Hurley and produced a child, and somebody rummaged in his trash can and got his dental floss and tested
his DNA and showed that he was the father of Liz Hurley's child. So that isthe sort of thing that we're
trying to avoid in the future.

We think that there may be aneed for separate U.K. legidation to prevent genetic
discrimination. We heard here yesterday about what's happening here in the U.S. and that was very
interesting to hear, and we have recommended to the government that they should be looking at something
along those linesin the U.K. Weve also recommended that we need to be careful of that balance between
the individual's rights and the general interest of society.

Now, genetic discrimination can comein al sorts of areas, in employment, in
insurance, in education, and in health care, which is a particular issue here. What our public poll showed
was that genetics and insurance provoked areally strong negative reaction with alarge majority of people
disagreeing with the insurance companies using our genetic information to raise their premiums, but we did
note that it was amajor concern among the public, and hence our moratorium.

Now, very recently, the U.K. government has produced a white paper on genetics.
Now, awhite paper in government terms is a statement of policy of what it intends to do, and this policy
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statement is about realizing the value of genetic advances through our National Health Service.
Additionally, 50 million pounds additional money has been put into clinical 1abs, training of staff, getting
more people up to speed with genetics and understanding the importance of it in medicine and hedlth care.

This white paper was produced by the government. The forward was by our Prime
Minister, Tony Blair, and he recognized the importance of the Human Genetics Commission in ensuring
public debate and advice to the government.

So the government's response to our first report, "Inside Information.” The government
has committed to devel oping the new offense that we recommended. That's fairly important for us, for our
credibility and for the public seeing that government does take notice of what we do, and not only are they
going to produce a new statute in that respect, they are going to consider the evidence for legidation on
unfair discrimination and how to deal with that. They welcome our input to the debate and in developing
policies for the insurance industry and they have committed to publishing a revised code of practice on
patient confidentiality, which is another of the recommendations we put forward.

For those of you not familiar with the U.K. Biobank, that is a project being funded by
the U.K. Department of Health, the Wellcome Trust, and the U.K. Medical Research Council to take
500,000 DNA samples from individual s between the ages of 45 and 69 to try and work out what links there
are between various genes and certain health disorders.

Now, we suggested that that U.K. Biobank needed to be completely separate from
anything that the police wanted to use for the DNA database, and the government has accepted that the
police would only ever have access to any research database in very exceptional circumstances.

Now, the "Genes Direct” report, this was the review that | chaired looking at over-the-
counter, aswe would call it, direct genetic testing without the involvement of medical practitioners. We
think that that's likely to increase. Asl think you said in your debate yesterday, with faster, cheaper
technologies and more and more genetic tests becoming available, it's likely to become a big issue.

We dready know that alot of testing is being offered over the Internet and we've even
seen it in the U.K. in the High Street, people offering genetic tests to test your genes to tell you what your
persona diet ought to be. Well, I'm not aware of the links between genes and diet and the interactions
between those two as being well-proven science at this stage.

However, as you said yesterday, people increasingly want to take control of their own
health care and not necessarily always to go through physicians and the traditional health care system. So
we're trying to balance those two things, but we did find that in our consultation a great number of people
were concerned that vulnerable people should have some protection from overzeal ous commercial
organizations trying to sell them whatever genetic tests have come out this week.

So our key recommendations were that we didn't think there ought to be a ban on
direct-to-consumer genetic testing, but we think there ought to be stricter controls onit.

Predictive genetic tests, where it comes to taking samples at home or even testing
samples at home, we think there could be a serious problem there, and that comes back to this taking DNA
and testing it without consent because if it is done at home, how does the lab know where that DNA has
come from and whether or not there isinformed consent? It's very easy to tick an Internet box, but it
doesn't really tell you whether that person is, A, informed, or B, has consented.

So we think that most genetic tests should still be carried out in the context of the
medical referral system and there should, in the U.K., be awell-resourced National Health Service Genetics
Service that can properly manage and allow access to the latest tests and technologies. The white paper
has confirmed that that will be the case.

How would that be carried out in practice? Well, the MHRA is the Medicines and



Healthcare Products Regulatory Agency. It's the equivalent of your FDA. It was only formed in April of
this year by the coming together of two former bodies, the Medicines Control Agency that controlled
pharmaceutical products and the Medical Devices Agency that controlled devices and diagnostics. So those
two have now come together and we think that the formation of that body is an opportunity to further
develop the regulatory system for genetic tests, and we have asked them to do that.

There's been alot of debate in the U.K. about human tissues and the storage of organs
taken without people's consent. Y ou know, they've found huge numbers of organs stored in hospitals that
were taken 20 and 30 years without peopl€'s consent, and that's become a big issue. So thereis going to be
an organization called the Human Tissue Authority that regulates the taking and storage of human tissues
in the future. That may have aroleto play in the taking and storage of DNA which, after all, isaprime
human tissue.

We're aso concerned about the Internet and we want to ensure that people are educated
or at least they know where there is areliable source of information, and we think our website, that I'll give
you details of later, could be areliable, independent source where people can find out information about
genetics and genetic tests and what they ought to be aware of and what they ought to be looking for before
going ahead and having a test.

So what about our future work? Well, our work plan covers genetics and
discrimination. We need to have, in good time, advice to government on what ought to be the next steps
when the moratorium on genetics and insurance runs out.

The main piece of work in 2004 is going to be on genetics and reproductive choice.
Now, that is sure to be a hot topic conversation, and we know aready that there are strong views on one
side and strong views on the other and abig gap in the middle. It's going to be quite a challenge to produce
areport and recommendations that will be signed off by the commission as awhole, but it's going to be an
interesting piece of work.

I'm chairing areview into paternity testing and that's even going to cover genealogy
testing aswell. It's starting off as a short review, but | have a horrible feeling that it will take alittle longer
than some people think. But we're just in the process of producing a consultation document which will go
out to groups and individuals who we know have an interest in those subjects and we will get some public
debate going as to what the issues are. We have concerns about men testing children without the mother's
consent or even knowledge, and we aso, on the reverse side, have concerns about mothers testing other men
who aren't necessarily the perceived father of the child without his consent. So there are awhole number of
issues that we need to look at there and come up with some recommendations.

One of the other things that we've been asked to do in that genetics white paper by the
government isto work with the National Screening Committee, which is another body that controls all
national screening programsin the U.K. Weve been asked to work with them to look at is there a case for
offering genetic profiling of every child at birth? So we will be starting that piece of work in the next few
months.

Then we have the ongoing of the monitoring of al of the things that we are keeping a
close eye on, such as discrimination, gene patents, and those sort of things, and engaging the public.

Just before | finish, the genetics and reproductive choice, it has been identified as a key
piece of work that we ought to do. Ministers do want advice on it. Every week in the newspapers, they use
the words "eugenics' and "designer babies," and this does create alot of concern for the public.

So we do want to come up with some advice in this area to how things ought to be
carried out because there are new technologies, there are commercia interests driving more screening, and
we al know about the gene chips, where it may soon be possible to test a child at birth for every gene that's
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known.

We need to work with others, such as our Human Fertilization and Embryology
Authority and the National Screening Committee, but you'll see from that pie chart there that when the
guestion was asked what people think about the use of genetics to decide whether or not parents ought to
make decisions about the birth of children, 57 percent agreed that that was a reasonable thing to do, 26
percent thought it was unreasonable, and 16 percent were neither strongly for or strongly against. But it
just shows how the opinion is split.

So then in summary, the Human Genetics Commission is awell-established, well-
respected body that has produced some key reports that government has acted on. Our roleisto advise
government and we are doing this by producing those reports, which are getting attention. We are
promoting and participating regularly, weekly, in public debate. We are working in avery open,
transparent manner, and we hope you will all take the trouble to have alook at our website and I'm sure
you'll find some interesting things on there. We want to work with others to seek socidly sustainable
policies.

Thank you for your attention.

(Applause.)

DR. McCABE: Wdll, thank you very much, Mr. Wehb.

I think we'll forgo with any discussion at this time and leave that to the roundtable.

I'm now extremely pleased to introduce Professor David Weisbrot, who is president of
the Australian Law Reform Commission, where he is currently involved in an examination of gene
patenting and human health issues and the protection of human genetic information.

Professor Weisbrot's past professional experiences included dean of law at the
University of Sydney, foundation pro vice chancellor of the College of Humanities and Social Sciences, a
commissioner of the New South Wales Law Reform Commission, and a member of the law faculties of the
University of New South Wales and the University of Papua and New Guinea.

Professor Weishrot is admitted to practice law in California and New South Wales and
earned alaw degree from the University of California, Los Angeles.

So it's a pleasure to welcome another Bruin to the podium today. Thank you very
much for traveling so far.

MR. WEISBROT: Thank you. It's a pleasure to have been invited to speak. We've
been admirers of the work of your predecessor committee and very pleased that the committee has been
reestablished in this forum to do ongoing work.

| apologize for not being here yesterday. | really would have liked to have been, but |
was sitting actually in Ed McCabe's chair at a similar sort of forum in Australia, and then had to make a
made dash to the airport. | said something | never thought | would say in my lifeto a cab driver, which is
"Do you think you could drive alittle bit faster?"

(Laughter.)

MR. WEISBROT: And fortunately, have made it here.

Astheintroduction said, we completed a major review of the protection of human
genetic information in Australiajust over atwo-year period. It was ajoint reference, one to the Australian
Law Reform Commission, of which I'm president. It's essentialy the federal government's legal think tank
on big picture issues. We get project work from the Attorney General and there are things that require
detailed research and a high degree of public consultation and public engagement, and then we provide
recommendations to the government afterwards. We've been in existence for about 28 years now.

We did thisin partnership with -- and as it happened, it was a very personally and
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professionally productive partnership -- the Australian Health Ethics Committee, which is a principal
committee of our NHMRC, the National Health and Medical Research Council, which is more or less the
equivalent of your NIH.

Theinquiry said "The Protection of Human Genetic Information” in lawyer,
bureaucrat, ability. It had three pages, | think, of terms of reference. They really boil down to three very
simple propositions.

That is, in relation to human genetic information and the samples from which that
information is derived, how in Australia do we best protect privacy and how do we protect against unfair
discrimination. I've got that italicized because it is atautological concept. We do allow many distinctions
lawfully to be drawn among individuals and there are others we decide are invidious ones.

Then finally, how do we ensure the highest possible ethical standards, and although to a
lawyer ethics essentially means the things that we impose on doctors and researchers, it was useful to have
the Australian Health Ethics Committee remind us that that ethical dimension had to carry into al of the
other areas we looked at as well, including law enforcement, insurance, and a whole range of other
activities.

When we started, | don't think we realized the breadth and scope of the inquiry. We did
have to go back to the government and say we needed alittle bit moretime. Well, partly that was because
of the very high level of public engagement and we wanted to give people a meaningful opportunity to
participate.

But going down the |eft side, you can see the things that were in the medical/health
camp, and those are the things in blue I'll predominately be talking about this morning that 1've been asked
to speak about.

So we |looked at issues of oversight of medical research, and that's primarily the Health
Ethics Committeg'srole. We looked at issues of clinical genetic practice, at systemic health care issues,
and at the emerging large numbers of genetic databases, tissue banks, and registers, because as we came to
see, almost every collection of medical things, of tissue, blood, and almost anything else, can be
systematized into a genetic database.

One thing, for example, isthat every child in Australia who has been born since 1960
or so has been subject to a Guthrietest. | think you probably have the same thing here -- that's not real
blood -- and these are dl over, literally, Audtralia. They're stuffed in filing cabinets in pretty much every
hospital where children are born. It's only now that we realize that there isin fact an unsystematized or an
unorganized national genetic database and some real issues about how that's to be treated. Of course,
issues about genetic privacy in relation to cancer blocks, blood and pathology labs, and whole range of
related issues. I'll talk alittle bit more about that in a moment.

Going down the other side are things | won't spend much time on here. 'Y ou probably
will talk about them at other parts of this conference or in the future, but we looked at issues of
employment discrimination, where genetic testing can be an issue. We don't have mgjor problemsin this
area at the moment, but that's not to say that there won't be significant problemsin the near future.

It seems that every Australian has seen the film " Gattaca,” in which we have a highly
geneticized future, children are tested at birth, streamed into different occupations, and streamed out of
others. We actually had to show the film to our staff because they kept hearing about it at every meeting
that they went to. That's the sort of future, of course, we want to desperately avoid.

We did also look and spend quite a bit of time on the area of insurance. Asinthe U.K.,
thisis primarily in relation to life insurance. We don't have a problem in relation to health insurance,
essentially, because we also have a comprehensive medical system that covers aimost all the things that



18

people want. Y ou can also get private top-up insurance, but even that is community-rated in Australia, so
you just choose from a menu of services whether you want to include dental, whether you want to include
visits to the gym and shiatsu or whatever, and you get your price. It isnot individual risk-rated.

So the key issue for uswas simply life insurance, and we don't in Austraiatie
mortgages to life insurance either. The property in Australiais secured by the title to the property. Soit's
alesser-order issue, but nevertheless quite an emotional one, and so we did spend quite adeal of time on
that.

Wetook different approachesin relation to employment and insurance, | should say. In
the employment area, our recommendations are highly interventionist. Essentially, we said genetic testing
should not be a feature of employment decisionmaking, with some rare exceptions, and those are exceptions
where you can show that there's a very clear occupational health and safety reason -- if you're running a
beryllium mine -- and there won't be many of those examples because everybody keeps using the beryllium
mine example. So there's not likely to be many, many others.

Or if it'sacircumstance in which you're putting lives at risk. So it may be that for
professiona pilots, you have dlightly more of areason to look at genetic testing if there's arational
scientific basisto do so, but basically we said don't do it in that context.

In the insurance area, where it's essentially based around the interchange of information
and actuarial practice requires accurate and material data, we were alittle bit more open to the idea that it
should continue to be used. We aso had some empirical studies done of the insurance industry which they
were cooperative in and found that over the last two years, there were only about 100 applications a year
that contained genetic test information. So it is still not amajor feature. In fact, it's hardly afeature at al
in actuarial decisionmaking.

However, family medical history, of course, is afeature in amost every application.

So we actually focused a bit more of our attention on trying to get the industry to deal intelligently with
family medical history, not to overreact to labels, not to overreact to information, to try to get actuaries that
aretrained in genetics, so that they're assmilating the latest medical and scientific knowledge, rather than
relying on what they might have studied many years before in first-year biology before they did their
actuarial studies.

We aso spent quite alot of time looking at law enforcement because, of course, now
genetic testing is a standard feature of al metropolitan police forces. That was driven home, | think, to the
Ausdtralian public recently in relation to the Bali terrorist disaster in which nearly 100 Australians died.
Most of those people were identified positively by genetic tests because there was no other effective means
of identification, similar to the World Trade Center disaster here.

There arereal problemsin law enforcement in Austraiain terms of harmonization of
laws. We have nine different police forces, six state and two territory, and federal. They all have different
rules and regulations relating to genetic testing. They essentialy operate in two different planes.

There are the ones that rely on recommendations that came out of a mgjor task force in
Ausdtralia, and those only collect DNA in serious crimes. They only storeit as necessary. If someoneis
acquitted or charges are dropped, their DNA profileis destroyed. So it's, you might say, the civil
libertarian model of collection.

On the other side, we have the states in the Deep North, which is the equivalent of your
Deep South, as you'll appreciate from the geography, and those places want to collect everybody's DNA for
every reason and keep it in perpetuity. The only exception they make are for other police officers --

(Laughter.)

MR. WEISBROT: -- because there have been some industrial issues. One of the few
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employment disputes we've had has been in relation to police officers who have been asked to provide a
sample because they're investigators and there's a possibility of their DNA being intermixed in crime scene
samples. There have been a couple of threats of industria action and the authorities in the various
jurisdictions have backed down from asking the police to provide compulsory samples.

We also look at issues of kinship and identity, a broad grab bag of some very different
but complex issues. The extent to which genetic testing might be used in immigration, for example. Itis
used now sometimes for identity. So our immigration authorities tell us, using their soft voice, that
sometimes there are people who come from countries where there aren't good records and they want to
show that they are related to an Australian whao's sponsoring their application for immigration, and this will
give them an opportunity affirmatively to establish that they are the parent, son, or daughter of the person
who holds Australian citizenship and can sponsor them.

They don't do health testing, predictive health testing, at the moment. That could come
in the future. At the moment, they tell usit's tough enough just to do sort of TB testing around the world
on people who are applying. But it's something we've asked them to look at in much more detail and to
come up with protocols on.

Parentage testing, paternity testing, is something we didn't think would be abig issuein
theinquiry. It turned out to be avery big issue. There are alot of very angry dads in Australia, it seems,
or putative dads. So | would say the bulk of the submissions we received were in that area. They were all
very angry ones. They usually started off with a denunciation of the Australian Law Reform Commission
for no particular reason other than we were government or people who had some authority. Then it
proceeded into stories about how this an area in which men are again being disadvantaged by the state and
by our family court.

Theresalot of advertising going on around that now. That's something I'll talk alittle
bit more about in a moment, but amost any doctor's or surgery office has these kind of thingsin it and
they're al over the place. "Are You My Daddy?' In fact, our experience islittle children never ask that
guestion, but angry dads certainly do.

We a so made recommendations that were disappointing to those groups because we
said we didn't think that surreptitious testing should be alowed in those circumstances, non-consensual
testing, without an order of the relevant court.

We looked at issues of Aboriginality with the most sensitive concerns. It was an area
where, when we did our original brainstorming, we said what would happen if somebody denied or
challenged someone else's right to describe themselves as an indigenous person of Australia, an Aboriginal
person? Would genetic test come up? We thought, well, fortunately, we don't have to deal with that
guestion.

About mid-inquiry, there was an election of ATSIC, the Aboriginal and Torres Strait
Idander Commission, which is our vehicle for self-determination of indigenous peoples, and one activist in
Tasmania challenged the ability of 800 people in Tasmaniato be on theroll of electors. He said, "I know
you. You'renot Aboriginal."

A lot of those people came forward with genetic tests that said, "Here's a document
from the 1800s that showsthisis an Aborigina person. Here'sthe chain. Here's how | fit into that
family."

Very, very difficult issues, but real-life ones at the moment. In the end, we didn't make
positive recommendations in that, other than to say it was primarily a matter for Aborigina people to
determine as a matter of self-determination and we provided alot of history and comparative data, and aso
some of the guidelines on how the law currently operates, but we didn't feel we had done the proper
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consultation with Aboriginal communities to make positive recommendations in that area.

Then we looked at agrab bag of other services and entitlements. We had some people
come forward to us to say that they were not alowed into government job retraining schemes because they
had predictive health information that indicated that they would not be good candidates for that in the views
of the government. People from Huntington's families, for example. We had people raise with us the issue
of whether the education system might ever debar students from coming into schools or certain schools
because they shared a predisposition to ADHD. People were concerned about nursing homes using testing
for early-onset Alzheimer's.

We had issues aready in sport. The State of Victoria's Boxing Council has been
talking about the idea of having professional boxers genetically tested before they would issue alicense to
seeif they had the marker for punch-drunk syndrome. It's not clear whether you would need it or not have
it to get the license.

(Laughter.)

MR. WEISBROT: But they're starting to talk about those issues, and you may have
read in the paper that the Australian Ingtitute of Sport, which is a very high tech operation in Canberra, has
now identified the genetic markers that are found in 95 percent of the world's elite sprinters. It's fast-twitch
muscle fiber.

So we have talked to them about whether there is any ethical dimension in there or
whether they're talking about gene "therapy" as the next doping issue in world sport, or whether they will
do the "Gattaca" thing and say to the promising young sprinter, you're winning all your age groups, you're
the best young sprinter in Australia, but your genetic marker is just not showing it, so why should we invest
hundreds of thousands of dollarsin your development?

Sport islike religion in Australia. In fact, much more important, and so thisis an issue
that we looked at in some detail. | have to say that I'm pleased that the Australian Institute of Sport, which
hadn't been looking at the ethical dimension overmuch, is now starting to take that very serioudly.

Theinquiry processes | think were very important in shaping how our ultimate
recommendations were found. The commission itself consists of afew of uslawyers and judges and we
have ultimate responsibility, legally and moraly, for the report and the recommendations, but our standard
modus operandi is to set up an expert advisory committee, a steering group, for every project that we do.

In this one, we included some of Australia's leading genetic researchers, people who
have been talked about as potential Nobel Prize winners. We had people who headed up clinical genetic
testing services, bioethicists, health consumers, indigenous health consultants, the head of state and
territory public health systems, actuaries, privacy discrimination commissioners, and so on. Lawyers,
human rights lawyers, forensic scientists. 1t was to make sure we were being steered in the right direction
and we gave the proper weight to the different issues.

We engaged in the usual extensive literature review, which took us to the work that
SACGT did previously, and also of course we were heavily reliant on some of the groundbreaking work
that the U.K. Human Genetics Commission has done.

We produced two consultation documents which were in heavy demand -- those are just
the acronyms for them -- and issues paper and a discussion paper, and that was to help the public work
through these issues in stages and to help us work through in stages.

We conducted 15 magjor public forums around Australia. They were in al of the
capital cities and most of the mgjor regional centers. They were quite well attended. They got alot of
media coverage, which also helped the attendance at these things.

We received more than 300 written submissions, and these ranged from the big, well-
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researched, computer-produced ones that you'd expect from the Australian Medical Association, the
insurance lobby, the employers groups, the major cancer research labs, and so on, but most of them were
individual heartfelt letters from people saying, "Thisis what we're going through. We have a child who has
this genetic condition. We don't want other families to have to go through this same sort of thing in the
future" They were very, very important. Many of them were very moving.

The 300 is probably a very conservative figure. We have some people who wrote to us
every day for two years and they continue to do so. We counted those as one continuous submission.

(Laughter.)

MR. WEISBROT: We also had over 200 targeted meetings. These were with genetic
support groups, clinical geneticists, GPs, rotary clubs, anybody who wanted to talk to us either to get
information from us or to provide information to us about the issues. So it was a pretty thorough national
process.

Thefina report that we lodged in thisinquiry we called "Essentialy Yours," and it is
meant to be kind of a double entendre. On the one hand, we argue very strongly against ideas of genetic
essentialism. That is, how people should be dealt with is simply by areading of their genetic code. On the
other hand, we talked about it being essentially up to the person to control their own genetic information
and genetic destiny.

The report was launched by the Attorney General and the Minister for Health in our
federal Parliament in May, 2000. It again received quite a bit of media coverage.

Given the breadth of subject areas | talked about earlier, you'll appreciate that we had
144 recommendations, but these were not all -- in fact, maybe not even primarily -- directed to government,
and | think it's a complexity of the modern world that ensured that we had to make recommendations
directed at all layers of government -- federa, state, and territory -- but we also made recommendations
aimed at regulators; at educators because we found that our Australian doctors are not terrifically skilled
up in genetic issues, and we heard that consistently from people in the public forums, we talked more
generally about health professionals, genetic counselors, and others; and then recommendations directed at
insurers, employers, law enforcement agencies, and al of those | talked about before.

I've been delighted to keep verbaling, aswe say in Austraia, Dr. Francis Collins, who,
when he spoke at the International Genetics Congress in Melbourne just a month or two ago, talked about
this report as "atruly phenomena job, placing Australia ahead of what the rest of the world isdoing.” We
thought that was very nice of him to say and we hope it's accurate.

Our recommendations are not self-executing, of course. We're an advisory body.
However, were fairly optimistic. We have a very good track record of having our advice turned into
action, whether that's legidation or administrative or other action.

Y ou can see there that about 58 percent of our recommendations are implemented.
Most of them get in. There are another 22 percent that are partialy implemented. The nil implementation
block we hope will continue to narrow because that includes three or four of the most recent reports,
including "Essentialy Yours," that the government and others are still working through. So theresaonly a
small proportion of cases where government actually rejects our advice or putsit in the too hard basket.

In our public process, we found, not surprisingly, the same sort of things that American
and European commentators have talked about, and that was a real ambivalence about genetics. On the
one hand, there was tremendous optimism, maybe even overoptimism, about the medical breakthroughs.
So there's not a day goes by where the Australian media now don't have some story about a remarkable so-
called discovery of a so-called gene for something and that that's going to lead to tremendous clinica
breakthroughs either in gene therapy or smart drugs or one of those sorts of things.
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Almogt al of those, when you track them back, of course, come from the
pharmaceutical company or from the lab that's doing it, and there are good reasons for them to do that in
terms of getting funding and so on, but it aso maybe creates alittle bit of overoptimism in the community,
or at least not a sense of how far away we are still from some of these therapies. On the other hand, there
are some remarkable breakthroughs happening every day.

On the other side, there isthis still kind of a gut anxiety about loss of control. So we
had people talked to us about is this more mad science? Isit possible for usto regulate? There are people
in the indigenous community and other communities who have fears about eugenics.

| remember one meeting in which we talked about a Tay-Sachs screening program in
the Jewish school system in Sydney and Melbourne, and a woman came up to me afterwards and said, "My
grandchildren have been tested in one of these schoolsand | guessit's okay. | think it's probably important.

I do have some serious reservations, though," and she paused a moment and pulled up her deeve and
showed her number from the concentration camp, and | didn't have to ask her why she had some lingering
concerns about that.

There are interesting fears about commercialization, too. Again, there's agut instinct.
I notice that the latest John Le Carre novel, now that the old evil empire has fallen, is about big
pharmaceuticals. You know, isthisthe new evil empire?

We found that, continuously in meetings, it was at almost every meeting we had that
there would be somebody who would get up and make an impassioned pleaand say, "I'm a good citizen.
I'm happy to give my genetic materia to research to help find cures for Parkinson's disease and diabetes
and so on, but | don't want those big drug companies making a profit on it,” and especially those big
American drug companies.” The Swiss and French and other ones seem to be getting off fairly lightly, but
there was aread fear -- again, agut fear -- and particularly of genetic material being taken out of
Australian, taken offshore, where there might be lesser controls or at least an inability to track what was
being done with it.

The datais interesting, though, in that al of our public opinion surveys show that
Australians have not -- and we hope won't have to say not yet -- lost faith in the possibility of effective
regulation of biotech in the public interest. If you look at some of the surveysin Europe, they're fairly
dismal, and maybe for good reason. We haven't had in Australia Chernobyl and foot and mouth disease
and mad cow disease and so on, and areas where public authorities have shown themselves singularly
unable to cope or unable to show how they're coping. So Australians still are exhibiting some good will
and opennessin this area.

A threshold issue for the commission, of course, wasis genetic information
exceptiona? Do we have to come up with whole new regimes, a genetic privacy law, a genetic
discrimination law, and other kinds of qualitatively different protections? We went through the usual
litany. Inthisgroup, | think | need not talk about all of those issuesin any detail at al.

But our conclusion was we need to recognize the specia features and challenges of
genetic information, but not to embrace genetic exceptionalism as a guiding principle for public
policymaking. | think we've moved through, in the world that's thinking about these issues, the cycle of
first the future shock and being struck by the new genetics and the need to regulate heavily to deal with it
and then more to an inclusivist approach which says, well, we've aready developed al kinds of sound
principle and practice in relation to other challenges to our public health system -- HIV and others -- and
really we can just build upon that and then deal with the different features of genetic information.

Thisis something we use to explain to the public, | think, more about the process than |
need to talk about here, but it's a scientist looking at the 3 billion piece puzzle and the one on the right
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saying, "I think | found a corner piece.” So thisistrying to say don't rush to far ahead in thinking where
we are with the science, athough it is moving remarkably quickly.

| guess, partly in our esteem for the U.K. Human Genetics Commission and other
similar bodies, our central recommendation in "Essentially Y ours' was that we needed to something similar
in Australia and we recommended the establishment of a Human Genetics Commission of Australia.
Again, thisis recognizing the rapid pace of change and the need for a continuing independent, authoritative
voice that could talk to government, that could talk to the public, and so on. So in order to keep that level
of public content up, so that people thought we're not being lied to, there are people who are giving us the
cutting edge information, and it's open process, we needed to establish this sort of body.

We have had since quite alot of groups come to us -- genetic support groups,
scientists, and others -- and say there's dmost a post-review depression in the community. When you were
operating, when the Law Reform Commission inquiry was going for two years, we had somebody to come
and talk to and share al these ideas and concerns, and now that you've stopped, we've got nobody to talk
to. Sol think it isimportant for our government to move quickly to establish a Human Genetics
Commission to be able to capture the concerns, the ideas, and so on.

Aswith the U.K. commission, we recommended broad-based membership. So on the
one hand, we need people who understand the cutting edge science. On the other hand, we need also the
ELSI dimension, the people who understand the ethical, legal, and social implications, and of course,
people from affected communities, and that idea about providing a national forum.

We assign some specific responsibilities to the HGCA. Oneisin the insurance and
employment areas, to keep awatch and brief over that, and to provide high-level advice to those industries.

The other I'll talk about more in a moment, which islooking at genetic testsin terms of access and equity.

| was asked to talk particularly about our approach to regulating access, and so the
next bunch of dides deal with that. One role we assigned to the HGCA was to identify certain sensitive
genetic tests that might require restricted access and counseling, and to advise our regulator, which isthe
Therapeutic Goods Administration, kind of the equivalent of the FDA, accordingly.

We used an analogy with the approach to HIV/AIDS testing. In Australia, this testing
can only be done at certain public hospitals that do alot of the testing, so they have the highest possible
quality assurance and analytical regimes, and they are also very, very sensitive to issues of privacy and
non-stigmatization, and they also are very good on counseling. So if you limit the number of suppliers of
the testing, you can a so ensure that the counseling regime is appropriate.

The technology exidts, of course, to have an AIDS test kit in every doctor's office, but
the Therapeutic Goods Administration, on advice from our public health system, has restricted access, and
we've said there may be some genetic tests that are in that category, that people really shouldn't have them
without the ability to have the appropriate counseling and other kinds of infrastructure in place.

On the other hand, there are going to be other genetic tests that are really just replacing
other kinds of biochemical tests, and if it's just another generation, if it's atest that used, for example, for
hemochromatosis, rather than a liver biopsy, well, then maybe you don't need to go through a whole lot of
that process. But there are going to be some that do have that extra sensitivity.

We also ask the HGCA to look at request pathways. That is, in Australia, to say who
can order agenetic test. Should general practitioners be able to order every one? Should some only be
orderable by clinical genetic speciaists? If they are ordered, should that trigger some sort of counseling
thing on a computer? Should they be rebatable through Medicare, which is our comprehensive national
health scheme similar to the NHS in the U.K.? So those are issues we asked the HGCA to look at.

We also looked at the lab side and said that any DNA testing for health purposes where
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there's a reportable result should only be done by accredited labs that have been accredited specifically to
do that sort of genetic testing. So wanted to raise both the quality assurance side there and also to make
sure that those labs had the appropriate ethical regime and aso were sensitive to the appropriate counseling
needs.

On the regulating illicit testing side, from remarks that were made earlier, | take it that
you looked at this yesterday, but we predicted the obvious, that as the technology increases and improves,
that there will be increasing availability and decreased cost. There will be alot of direct marketing. There
arefinancia and other incentives for people to, or think they need to, have genetic testing done.

So we predicted increasing pressures for, for example, non-court, non-consensual
paternity testing. That's already evident in Australia. As| showed you, there are leaflets available. There
are ads on late night television in similar terms and they usualy involve do-it-yourself buckle swabs, which
you then put in alittle plastic bag and send offshore because Australian labs, by and large, won't do their
testing now on that basis.

We were concerned about surveillance testing of partners and children because there
already are groups that market non-genetic tests in those areas. Y ou know, we can tell you whether your
children are taking drugs or are there going to be the equivalent of those genetic tests?

Then we were concerned about the illicit testing that Philip talked about earlier. Will
journalists and private investigators try to get Nicole Kidman's DNA for afront page story? Why is
Russdll Crowe so angry? Y ou know, he's got the gene for anger.

Then on the more serious side, will we have employers doing that kind of illicit testing
that we saw in the case here, the Burlington Railway case handled by the Equal Employment Opportunity
Commission.

We aso followed England in recommending the creation of a new criminal offense, and
| should say | spent 30 yearsin law reform trying to avoid the use of criminal law in regulating most aress,
but we thought this was serious enough and compelling enough that we would create an offense in very
similar terms. That is, knowingly or recklessly -- recklessly is adverting to the consequences, but not redlly
caring about them -- submitting another person's genetic material for testing without their consent or
without other lawful authority. So acourt can order a paternity test, even if the person doesn't want it, the
police have statutory authority to take DNA in certain circumstances, and so on.

There are a so questions about regulating curiosity, in away. We thought that thereis
probably going to be more and more of these "genetic health” test kits available. One of the most famous is
Scionas test, the Philip Smiley, and they were marketing these through the Body Shop until very recently.
| guess they could look at your genes and tell you whether you should get the raspberry bath balm or the
passion fruit shampoo or indeed both to improve your genetic health.

(Laughter.)

MR. WEISBROT: They were only 120 pounds, so widely accessible, and I'm surea
lot of people gave them as Christmas gifts. After some adverse publicity, the Body Shop has stopped
distributing them and | know quite a few of the major pharmaciesin Australia have refused to stock it as
well.

But when the controversy started, the CEO of Sciona was asked what do people need
thisfor? Why would they want to do it? | thought the quote is worth looking at in full. He said, "There's
already alot of information out there recommending, for example, adiet high in fruit, broccoli, and grains
and low in char-grilled red meat, smoked and preserved foods, and alcohol. Consumers find this advice
daunting, as they are not sure to what extent it pertains to them as individuals."

So | guess that means you could either have lots of fruits and vegetables and exercise



and eat grilled fish or you could lie on the couch and have alot of hot fudge. If you're not sure, what you
really need is a genetic test to make your mind up for you.

We thought, well, how do we regulate these areas? The best responses involve a high
degree of consumer education, obvioudy, and we assigned a mgjor, major role for the Human Genetics
Commission in promoting public education about genetics. Also, providing some financial incentives and
disincentives. In Australia, again, with our comprehensive health scheme, not putting a genetic test or
genetic test advice on our schedule of things that are covered for free is a substantial financial disincentive
for peopleto engagein it. It becomes expensive otherwise.

We looked at some areas of formal regulation. As| mentioned earlier, our Therapeutic
Goods Administration could restrict access to certain sorts of test kits, and we recommended the
introduction of criminal law in one area.

Then some extent it really is probably buyer beware. Those Scionatests, it seemsto
me, are probably the genetic equivalent of mood rings. 1'm not sure whether we want to use the full force
of the state and criminal law to crack down on them. On the other hand, we hope that consumer education
will be sufficient that people won't waste awhole lot of money and, even more, awhole ot of anxiety on
them.

Some systemic health care issues. We wanted the system to start gearing up now for
the time when, and thisis very loosaly, but al medicine will be genetic medicine. There will be a genetic
component in most sorts of medical tests and medical advice. So we asked the Australian government to
start looking at strategic planning issues, at cost issues, training needs, and so on.

We asked family doctors to start taking this more serioudly because, as| said earlier, a
consi stent message we heard from affected families was "Our doctor didn't know anything," and of course,
the more rare the condition, the less the doctor knew. Of course, the older and more experienced and better
the doctor in many ways, the less they knew about genetics as well, by and large.

So we heard it over and over again about alack of knowledge, about alack of
communication skills, and it's not easy to communicate ideas about probability and risk. Theliteraturein
that areais quite frightening, actually, and in a country where gambling is a passion -- gambling on sport is
probably the national religion -- you understand very quickly that people have no idea about probability
and risk when it comes to many areas of their life and they should have a better handle on it when it comes
to important aspects of their own physical well-being.

So we talked about the need to develop an integrated program of medical professional
education -- not just for doctors, but for other health professionals -- starting at the medical schools and
working through.

A very close friend of mine is the dean of aleading medical school in Austraia. He's
also afairly defensive person, and so when | approached him with all of thiscriticism, | sort of stood back
and waited for the response. He thought about it for a moment and said, "Y es, that would be right."

(Laughter.)

MR. WEISBROT: So there is arecognition that we need much more in that way.

We also need more resources and backup for genetic support groups because, again,
the lesson from the families was, yes, it was good talking to a doctor, but things really started to fit into
place when they talked to other families, and sometimes that meant families around the world through good
linkages on the Internet and they told us how they were coping. They often had very practical, down to
earth, kind of day-to-day solutions for things, good advice, and so on.

So we need to support those people as well as medical professionas. It'savery, very
cost-effective way of assisting the affected community, but one that doesn't seem to figure into government
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budgeting as often as it should.

Genetic counselors were, in many ways, we thought the heroes of the revolution and
our inquiry because, again, people said to us, here's what happened. There were some symptoms or some
family history. We went to get agenetic test. We got aresult. Our doctor didn't know much about it, so
we went home and, in the way of the modern world, we typed it into Google and then we scared the wits out
of ourselves when we looked at al of thisinformation. Were al going to die. We're al going to die very
soon.

But 99.9 percent of the time, they were greatly reassured after visiting the genetic
counselor. Now, it may have been that they still had some serious issues to deal with, but at least they were
given perspective, they were given an entre into social and psychologica counseling, they were given some
good concrete information, they were put in touch with genetic support groups, and so on.

So we thought thiswas really, really akey to the development in this area, and we
made some recommendations that would try to facilitate this about more funding, about recognizing genetic
counselors as a distinct profession in Australia, and this has financial implications because if you're a
professiona in the health area, you get a provider number and you can bill Medicare, which isagain our
national comprehensive system, and so there's some resistance to increasing the number of people who have
the ability to bill the system. On the other hand, if you're going to limit it, | don't think it should be starting
with genetic counselors.

Then we wanted to improve the articulation among the various clinica geneticists, GPs,
public health officias, and counselors.

Thisis, from the New Y orker, | thought a perfect comment on issues of genetic
counseling, which is the doctor is saying, "There's no easy way | can tell you this, so I'm sending you to
someone who can."

One of the controversial issues that we dealt with, and which will continue to be one of
the big issues, | think, is how health professionals deal with shared genetic information. It's the other side
of that. When we first started the inquiry, our idea, well, thisisreally sensitive, personal information. So
we're probably going to have to beef up our privacy laws to protect individuals.

Part of the way through, we started saying, well, in some areas for sure, but in other
areas, the shared characteristic, the familia dimension of genetic information, is going to require moving
away from some of that idea of individua privacy and protection. We heard that from genetic counselors,
from family cancer registries, and so on, and increasingly an idea that there was area problem around
individual confidentiality, the individual doctor-patient relationship.

So many genetic counselors, many people at the cancer registries, clinical geneticists,
said to us, you know, what | have all the time is somebody coming in and getting a positive test for breast
cancer, colon cancer, FAP, one of those, and I'm not at al confident they're telling their genetic relatives
that they maybe need some screening, that they're sharing that information, and what | live in fear of isthe
phone call from somebody who rings up and says, "Y ou know, two years ago you tested my sister. She was
positive for BRCA1. She never told me. We haven't spoken in many years since that terrible Christmas
night some time ago. All you had to do is phone me and | would have gone and got my screening, but |
didn't know anything, and now I've got an advanced cancer."

So they're saying what can we do in that area? Sometimes we're not confident from
body language and sometimes we're not competent because the person says "l haven't spoken to my family
for years," and sometimes they say -- you know, the perversity of it -- "Well, good. Here's my vengeance
on all of those people who made my life miserable for al these years. | know something important and I'm
not going to shareit.” What do people do in that circumstance?
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It'savery tough one. What we did was recommend to our NIH equivalent -- which
does set medical standards, doctor-patient standards, in many areas -- we ask you to develop arule through
more thorough consultation in this area that will allow health professionals to disclose information, even
where the individual has not given that consent, where a patient's genetic relative would be at serious risk of
harm. We know that there are very difficult and complex issues around that, especially in English-speaking
countries, according to all of the cross-cultural data.

I know those of you who have seen Dorothy Wirtz' very impressive cross-cultural
work, which is confirmed by our own international consultations, is that in the English-speaking countries,
and it's consistent across Australia, New Zealand, U.K., U.S., and Canada, the individual doctor-patient
relationship isthe prime one. It's very difficult to get people to budge off that.

If you look across Asia-- | wasjust at a national bio symposium in Korea -- people
had much less difficulty with the idea that thisis shared familial information and that, of course, other
family members should be an integral part of the decisionmaking and of the information flow.

I think it'sin my next dide. Yes, thiswas one | was given by a Korean geneticist
friend, and he said he thought that genetics was proof of Confucianism. So herestheideathat it is all
shared. It'sal family. It'snot individual. These ideas of shared genetic information fit perfectly into his
world view, into his personal and religious views.

I ssues about managing genetic databases. | mentioned that earlier and Philip mentioned
that. 1 won't spend much more time on that. We don't have in Australia an equivalent of BioBank or
Iceland's DeCODE or the Estonian one, the name of which escapes me just this moment.

However, we have vast numbers of inchoate or unorganized databases; a national
"collection" of Guthrie cards; of course, genetic information that could be taken from pathol ogy Iabs and
blood banks and tissue banks and familial cancer registries; and then thousands and thousands of research
projects al over the universities, the biotech companies, and so on.

So we need to look more carefully at it. We asked our, again, NIH equivalent to
provide a new chapter of our national statement on ethical conduct in research involving humans, to
develop a chapter specificaly on the ethics of how to manage these databases. These included issues
relating to more effective oversight by ethics committees, human research ethics committees; better consent
and disclosure protocols, and we provided some maodel prototypes in our report; and more thought given to
issues of deidentification or use of gene trustees, independent mediaries. Then controversially, and it got
our privacy commissioner upset, but that's okay, is extending the Privacy Act beyond data to cover
samples, genetic samples from which genetic information can be routinely got. We said that if those things
don't work, then we might move to a more heavier regulatory system involving actua licensing or
registration of databases, but we didn't move that way yet.

We looked at issues of population genetics and screening. Y ou know, are these sensible
programs that we've got? There are awhole lot of them out in the community. Are we appropriately
targeting at-risk populations or are we doing genetic testing to satisfy grant applications and researcher
interests? We have the issues of the neonatal testing. There are school-based programs.

Then there's a program starting to emerge in the workplace. There's a HaemScreen
initiative in Australiain which employers fund hemochromatosis screening. It's an entirely voluntary
program, but it's done at the workplace level, and the employers have said and the insurance industry has
said if people volunteer for this and they then do the right thing, which is give blood to the Red Cross and
keep the hemochromatosis in check, then we won't discriminate against them either in the workplace or in
terms of risk-rated insurance.

I don't know. It's an interesting collaboration. I'm glad those various sectors are
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in Austraia, that's the program in which we want to invest lots of money.

So we've asked for kind of better balanced decisionmaking there and a so some thought
about how we use these databases. Do we use the Guthrie cards in an epidemiological way, evenif it's got
no individual consequences? Would it be appropriate for the Australian government to say let'stest dl the
cards from 1960 for diabetes markers to seeif we need to have a better education program in that area? |
mean, are those the sorts of things we would want to do?

I would mention just briefly that we've moved on to the next stage or a second inquiry,
which islooking at the intellectual property aspects of genetic materials and technologies. Many people
urged usto do this within the context of the previous inquiry, but it really wasn't possible.

But we have now moved into it and our terms of reference talk about the need to
balance encouraging innovation and investment, on the one hand. In other words, support the current
intellectual property registration regimes of granting of patents and, to some extent, copyright without
harming further research or reasonable access to clinical genetic services.

In Australia, as here, alot of these issues arose out of concern about access to breast
cancer testing, for example, about the relationship between Myriad and our public health system. Myriad
has since licensed an Australian company, GTG, to provide those servicesin Australia. So theresavery
direct and lively public debate in Australia about those issues.

Of course, we are ultimately bound by our international obligations in these areas as
well under the TRIPS agreement, although | guess part of what our inquiry islooking at is whether thereis
significant enough wiggle room in there for us to take some steps in Australia that will provide a better
balance than may be done in some other countries.

Again, those are the issues that we're looking at, which | won't spend much time on
now, but they're there.

It's probably worth saying there are some important differences from the U.S. situation.

We have a comprehensive public health care system with subsidized community-rated private health
insurance top-ups. Most of our genetic testing occurs within the public system now, athough there will be
an increasingly significant private element, including the company GTG is now moving to develop very
high-tech labs that will provide much quicker turnaround than our current public testing labs do. So there
will be more and more pressure to shift things from public to private.

We have a question about whether there is less active, less aggressive, enforcement of
patent rights in Australia. It's just an empirical issue that we're looking at at the moment. We've done the
usual establishing the advisory committee for that program, we're doing our usua consultation program,
but | think significant in this areais that we're looking at collecting empirical material about these issuesin
Audtralia. So we've admired the work that Mildred Cho and others have done at Stanford on looking at the
actua practical effect, day to day, in clinical genetic services and research labs, and we've got some mirror
studies that are being donein Australia.

Some possible approaches to reform in that area, we're looking at how to use existing
law and process more effectively and issues about compulsory licensing and Crown use. We're looking at
our fairly vigorous competition laws, and there's atension in the intellectual property area where the grant
of a patent gives someone a monopoly right. On the other hand, we have very vigorous competition laws
and a very active Competition Commission. So what'sthe interplay there?

Then in Australia, again more so than here, there's a key issue about government
purchasing power. We effectively have amonopsony inthisarea. That is, that al the testing is done
through public health systems and drugs are almost all purchased through our PBS system, Pharmaceutical
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Benefit Scheme, which is subsidized by many billion dollars by the government and keeps the cost of drugs
down. So our government has very strong purchasing power.

This has been a key issue in the free trade agreement discussions that are going on now
between Australia and the U.S. in which U.S. authorities have said, well, those billions of dollars of
subsidy are harming the interests of our pharmaceutical companies, and the Australians are saying, well, a
lot of things can be on the table, but PBS and MBS, the medical side of it and the pharmaceutical side of it,
arethingsthat are very, very important. You'd be avery brave politician in Australiato talk about
weakening either of those things.

Some other reform options. Possibilities of looking at statutory exceptions for medical
research or clinical practice, and maybe some altered criteriafor patentability, but | think we're not likely to
go that way because of the locked-in structure of the international rules and practices.

Further information. Everything we do, we do in public, and al of our publications are
on our website. The report that we did, which | shared adlide of, | can't carry because it's that thick, 1,200
pages. It does go nicely on a CD, however, and we're happy to provide those for people who contact us.
All of our issues papers -- for example, the one now in the gene patenting area -- are available on our
website.

I'd also just like to say that | hope this next little period won't be the end of the
didogue. Soif you've got issues or concerns or want to find out more about what we're doing there or have
suggestions about any of our papers or wish to make a submission, then please do contact usin any of
those ways. Probably electronically is the most efficient way, given the time zone difference.

Thank you very much for your attention.

(Applause.)

DR. McCABE: Thank you very much, Professor Weisbrat.

While you're taking your seat, 1'd like to acknowledge Ms. Lynn Mainland from Health
Canada, who is in attendance, and wish you awarm welcome. 1'd aso mention that the SACGT heard and
benefitted from the Genetics Commission of Ontario, and we appreciate your attending the meeting here.

I'll now turn it over to Dr. Hook, and we should go until 10:25 and then we'll just take a
10-minute bresk.

DR. HOOK: Wéll, I'd like to begin by thanking both of you gentlemen for outstanding
presentations, and also, please take back to your various groups our acknowledgement and thanks for the
tremendous work that you're doing. | hope that we can continue the dialogue.

I'll just begin with aquestion in that are there areas that either of you would see as
important for al of our various committees or commissions to be directly collaborating on? | know we
could learn a great deal from each other and we often have similar thinking in various areas, but are there
areas that you would identify, perhaps the direct marketing or Internet sales of genetic testing, which we
should be explicitly working together on?

MR. WEBB: Yes. | think that the Internet testing services that are offered are of
concern and nobody has the answer individually as to how we can best ded with those matters. We do
want to enter into dialogue with other nations about how best to use sites for education because we all
recognize that education is probably the easiest answer, rather than legislation, and so we would certainly
like to have dialogue about how to regulate, as far as possible, Internet testing.

DR. BEMENT: Arden Bement from the Department of Commerce. | also echo Dr.
Hooks' comment about your lucid and very informative presentations.

My question has to do with measurement uncertainty. Microarrays and gene chips are
still relatively new technologies and still have rather high error budgets. So questions of statistical
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significance and validity enter in and also protocols to analytically resolve legal challenges, especialy in
forensic applications of genetic determination.

The other thing that is often misconceived is that accreditation equals conformity to
standards, which it does not. So accreditation by itself is probably necessary, but not sufficient.

I'm curious to know whether your commissions have gotten into these issues and, if so,
what you have concluded to date.

MR. WEISBROT: | can talk about some of those things. | think we tried to discuss
the issue of accreditation in those terms. We certainly heard lots of criticism of the accreditation system as
one in terms of pro formas and so on and occasional inspection, rather than routine analysis. There seemed
to be aclear correlation, though, in Australia, and I'm sure elsewhere, between labs that do a vast number
of testsin a particular area and ones that do it occasionally in terms of getting their quality assurance right
and being able to provide al of the double-blinds and al the other tests you need to do to ensure qudity.
So that was another reason for our trying to centralize somewhat the sengitive tests, to say let's have these
done in places where you have alot of testing done and where you have people who are expert and
consistent in analysis.

We aso made quite a few recommendations to our two bodies that do accreditation --
there's a national accreditation body and there's also the Royal College of Pathologists -- about lifting their
gamein terms of accreditation. So we said we want to improve the processes. We want much more
guidance in the protocols. We want much more attention paid to ethical concerns and counseling concerns,
aswaell as quality assurance ones.

But on the other side of that, | think we probably simply need to resource the people
who keep them in check, the consumer health groups, medical practitioners, public health authorities, and
so on, the people who are consumers of the labs, to make sure that they're sufficiently up to date with the
issues to provide the challenging environment for those people to do their job very well.

On the evidentiary side, we did discussin some detail and there are several chapters and
lots of recommendations relating to the use of genetic information and genetic test information in the courts.
This has been abig issuein the U.S. and there has been some collaboration there across Australia and the

U.S. and some other common law countries in terms of EINSHAC's, the Einstein Institute, initiative for
educating judges. Just afew weeks ago, there was a major program in Australia that involved about 60 or
80 Augtralian judges and a number who had come from the U.S.

So there'saneed in that area. We've identified a number of casesin Australiawhere
certainly the science was very bad, the lawyering was pretty bad, and there's a need to lift the game in both
those areas.

DR. BEMENT: Thank you.

DR. HOOK: Dr. Willard?

DR. WILLARD: Hunt Willard. That wasterrific. Thank you both very much.

Just a point of information as | sort of balance the output that both your commissions
have generated and try to see where we're going on this committee, can you give us some idea of the
frequency of your meetings and aso the number of full-time staff that were presumably behind you
gentlemen so that you would have time for other pursuits?

MR. WEBB: Yes, certainly. That's avery important question because we can't work
without adequate resources, and as | understand it, you are trying to do that.

The way we work is that we have three main meetings ayear. We then have working
groups who may meet on a monthly basis to produce specific reports with the backup of a secretary out of
five full-time employees. So the review that I'm chairing at the moment into paternity testing, | have a
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Health officials who act as the secretariat and at the end of each meeting they produce the minutes, they
draft reports, and circulate it electronicaly to us. | believe our budget is somewhere around half a million
pounds a year.

DR. WILLARD: And Austraia?

MR. WEISBROT: The Australian Health Ethics Committee is similar in termsto your
organization. It has 17 members. It's aformulaic composition. It has alawyer familiar with health issues,
aminister of religion or equivaent in the community, a scientist, amedical doctor, and so on.

I think one of the things that emerged through the process was that they were pretty
amazed at what we could do by not being like that, by being a full-time commission with full-time staff and
resources. So we really were the ones who drove the project, but with their very considerable informed
input.

The Australian Law Reform Commission has a budget of about $3 million a year
Australian, about $3.5 million, close to $3 million U.S. Thiswas amajor project for us. We had two
commissioners working on it, full-time commissioners working on it full-time, myself and another, and we
had about six to eight researchers and then a few support staff. So I'd estimate over the two years we
would have spent about a year's equivalent budget.

We also got agrant of another half million dollars from the Department of Health to do
the extensive public consultation program. So, of course, money to rent hotel rooms and travel around and
talk to people and produce alot of literature, which we did as well, like the HGC, at all different levels. So
we have the big thick reports, but then it digtills al the way down to one-page brochures and we even tried
that thing where you give out the free postcards in coffee shops to tell people to contact usif they were
interested in further information.

The experience of dealing with AHEC and the Law Reform Commission, the
differently comprised and resourced ones, led to our recommendation that the Human Genetics Commission
should be established on the same basis that the Law Reform Commission is.

| should say that the Health Ethics Commission unanimously endorsed that
recommendation. So we said it should be afull-time body. It should contain permanent staff, although the
commissioners would rotate over time, of course, and that it should be given an adequate budget. We even
did some discussions of similar bodies, like the Human Rights Commission and the Law Reform
Commission, to get a principa idea of what the budget would be, and we said it looked like about $8
million Australian a year would be appropriate.

DR. HOOK: | have, | think in our time remaining, Debra, Reed, and Emily. So,
Debra?

DR. LEONARD: DebraLeonard. Thisisavery targeted question, which is, David,
you say that DNA testing won't be done by accredited laboratories, and you include with QA ethics,
consent, and counseling. Soisit going to be, in your image of what should be done, the laboratory's
responsibility to do the counseling in place of the physicians?

MR. WEISBROT: No, definitely not, but if they were going to on afee-for-service
basis do this, then they should have in place aregime that naturally referred people to genetic counselors.
So it's not that they do it themselves, but that they worked in association with genetic counselors or with
family doctors or whatever was relevant in the circumstances.

DR. LEONARD: Bath in the pre-analytical consenting phase as well asin the post-
analytical genetic -- | mean --

MR. WEISBROT: Probably. Again, it would depend upon the particular test, but by
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and large, yes, pre- and post-test counseling. Again, we used HIV/AIDS as the model for that, and so we're
also conceptually dealing with the most sengitive kinds of tests, but genetic tests, that would not be the case
with things that were determined by the Human Genetics Commission to be more routine sort of tests that
could be handled by a doctor or by the provision of literature, for example.

DR. LEONARD: One other. Have you determined how you would define "serious risk
of harm" when you're allowing physicians to communicate results to -- or not results, but recommend
certain types of genetic testing to relatives of a patient? How will you define "serious risk of harm™?

MR. WEISBROT: WHdll, there is some detailed discussion of that in the material, and
of course, it's very difficult. One of the problems was in the concept of imminent risk, and so there are
protocols around now that alow moving past the norma strictures when there's an imminent risk of harm.
When you're dealing with genetic information, by and large, you're not dealing with that kind of imminence.

So that was one principal question. In general terms, it would be more or less what you
would guess we said. We asked the NHMRC, the NIH equivaent, to do a more detailed study of thisin
association with doctors organizations and so on to try to get ahandle on it. Our brief to them was to give
them genera terms of reference, saying thisiswhat the community and the specialists are telling us needs
to happen. We haven't done enough work to come up with arule that we would recommend to government,
but we think you should do that after you've done the appropriate level of consultation.

DR. HOOK: Reed?

DR. TUCKSON: Firgt of dl, David, again, it's amazing for you to get on that cab and
get here and be this fresh, and we redlly appreciate it.

Philip, I was wondering, given how closdly you're working with the government and all
the various ministers, and you made that plural, what is your sense of how organized or how it is organized
in the U.K. in terms of the Cabinet or the government leaders in terms of their interaction together around
these issues and focus? Are you dealing with them one on one and by one or is there some central
mechanism that hel ps the country to focus on priorities or are you sort of discovering those priorities on
your own based on those?

Secondly, how soon do you think you'll have that website for consumer information and
education available and can you share that with us as you develop it? Because | think that's something that
we learned yesterday that we may want to model.

MR. WEBB: Yes, certainly. Asregards our interactions with government ministers,
the British Civil Service, asit is known, is well-established and we report both to health and science
ministers. Now, it isvery helpful to us that our secretariat is provided by the Department of Health. So
the five full-time equivalents are actually employees of the Department of Health seconded to work for the
Human Genetics Commission. So they have all the right contacts within the Department of Health for
making our recommendations go to the right places and the people.

Secondly, they also have the right contacts in the Science Department. So the channels
are dready well-established, they're already existing, and the people who support us have the right
contacts. So | think that's tremendously helpful.

As regards to website, we would like to think that that is going to be ready and set up
and operational midway through next year, and we would be delighted to share that with you.

DR. TUCKSON: Isthere one coordinator for those four different categories or do
they, again, work independently or co-equally? | mean, isthere any coordinating mechanisms for the
government leaders?

MR. WEBB: Wédll, certainly, there are cross-government initiatives, and too often in
the past there have been accusations of being in silos and not talking to one ancther. Now, since this
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government has been in power, the concept of, asthey call it, joined-up government is becoming much of a
reality, with health and science ministers and even Department of Trade and Industry ministers regularly
meeting to discuss issues of common interest.

DR. TUCKSON: Thank you.

DR. HOOK: Last question, Emily.

DR. McCABE: And if we could keep it brief, please, Emily.

DR. WINN-DEEN: Okay. I'll keep the question brief. I'm not making any comments
on how long the answer is.

| want to know what the trick was to get the government to specifically target 50
million pounds towards improving the education of the health care workforce in genetics, so that they could
be informed and intelligent about how genetic services are provided, because in the U.S. thisis apparently
mostly a grassroots effort and not a coordinated government initiative.

MR. WEBB: Wédll, thisis something that we have been saying for the last five years.
So it's not an instant turn out of 50 million pounds.

We've a so worked through such groups as the Roya College of Physicians, Royal
College of Surgeons, Roya College of General Practitioners, and the nursing organizations. They all
recognize that they need better education and that genetics isinfiltrating every part of medicine. So with
their help -- and the Department of Health recognized that that is important, too.

If I put my cynical hat on, | would say that perhaps some government ministers think
that genetics is a sexy subject and that if they are seen to engage with it, it may be good for their image and
ensure their longevity in office.

DR. HOOK: Thank you very much, gentlemen.

DR. McCABE: Wéll, thank you very much. On behalf of the committee, | would to
thank both of you for coming to visit with us and tell us about the exciting things that you're doing in both
Austradiaand the U.K. | hope that we can use this as just the beginning and keep lines of communication
open, share reports, and continue to have dialogue, and also, with our past history with Canada, | hope we
can do the same. So we look forward to continuing to talk with you, and thank you again for coming to
visit with us.

We're going to take a 10-minute break. Before we do that, though, | just would like to
briefly meet here with Drs. Boughman, Shekar, Cooksey, and Willard, if | could, please.

Thank you.

(Recess)

DR. McCABE: Weéll, in June, we talked about the importance of ensuring that our
health professional workforce was well-prepared for genetic knowledge, services, and technologies, and
there was concern expressed by our members about the role of geneticsin health and disease, that as it
increases and the technology advances, that the health professions may not be sufficiently well- prepared to
integrate this information.

We decided it would be helpful to learn about federal and private sector activitiesin
thisarea HRSA, since they have aleading role within HHS in addressing workforce issues in the health
professions, we asked Dr. Sam Shekar, HRSA's ex officio, to take the lead in compiling information on
federal efforts.

Dr. Joann Boughman, executive vice president of the American Society of Human
Genetics, who testified before our committee in June about the importance of preparing future genetics
professionas, generoudy offered to take the lead in compiling information on various professional society
activities. | should aso note that Dr. Boughman served as chair of the SACGT Education Work Group,



and she will be sharing some of that information.

In addition, we will also have the benefit of presentations from Dr. Judith Cooksey,
who is principal investigator of a federally-funded genetics workforce study, and then after lunch we will
hear from Joe Mclnerney, director of NCHPEG, the National Coalition for Health Professional Education
in Genetics, and Robin Bennett, past president of the Nationa Society of Genetic Counselors.

This series has been organized to give us a better overview of public and private sector
effortsin these areas, and I'll thank in advance Drs. Willard and Tuckson for serving as facilitators. Thank
you.

So with that, Dr. Boughman.

DR. BOUGHMAN: Thank you.

In the next few minutes, what | would like to do is frame some of the issues and, in just
afew minutes, save you many hours of reinventing some of the wheels or rehashing again some of the
issues that have been talked about for a great deal of time.

The chalenge we have is enormous. Genetic knowledge and technologies, as we know,
are moving very, very rapidly. We also know that the integration of geneticsinto health care and public
health practice is actualy driven by three main forces. First of al, these advances. Secondly, consumer
and patient demand, but we aways have to include cost considerations and the new emphasis on
prevention.

These forces are what are driving the health care professionals to need to in fact be so
well-educated, and in the webcast session that | watched yesterday -- all of you werein my office aswell as
here, two places at once, at least -- there was a question of isit adequate? The answer isno? Isit
outrageoudly inadequate? Becoming so if we don't catch up quickly.

In fact, I'm going to come back later this afternoon and say that one of the aha moments
that we had in the SACGT Education Work Group was when one of the private practitionerswho isa
family practitioner said, "Give me all the curriculum you want, but what | need to know iswhat should | be
doing in my office differently tomorrow."

It all comes down to that and until we can reach that bullet, then in fact we have more
challenges before us because health professionals are the ultimate arbiters and we know that major gaps
exist in health professionals knowledge and education and training in genetics, and you'll see later today
with some data that actually the age of the clinician is inversely correlated with the amount of genetic
knowledge they have and use on adaily basis. There are gaps in knowledge, education, and training that
will limit that integration into all aspects of health care as we know it.

We have several key stakeholders that we'll be hearing about in various aspects. I'll be
talking about genetic specialists on the M.D. and Ph.D. side. Well hear about genetic counselors. | will
also be talking about other physicians, severa of us will be mentioning other public health professionals,
and then we will aso hear about nurses and alied health professionals, dways with the background of
patients, consumers, and the general public as our ultimate stakeholders,

There have been severa prior national efforts, and I'm sure you al have had materias
givento you. I'm going to point out what | believe, after our yearsin SACGT and the Education Work
Group, the real highlights were.

There was a National Academy of Sciences group in'75. The IOM had the "Assessing
Genetic Risks' in '94. There was the Task Force on Genetic Testing in '97. IOM came back again and in
fact had their issues on educating public health professionalsin 2002, and then the SACGT Education
Work Group in 2001 and 2002.

Even in 1975, the National Academy of Sciences group said medical school curricula
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and continuing education should emphasize genetics, that physician knowledge of genetics should increase
orientation toward preventive medicine, and that schools of medicine and public health and allied hedlth
should be provided support for programs to set these standards and train personnel.

The Ingtitute of Medicine -- I'm just going to highlight some of these -- they again said
we needed to train more professionals and several of these other things.

What | have done in the materials that you have on the didesis try and indicate to you
some of the progress that has been made and some of the groups that have been working on these issues.
We have genetic counseling programs. We have ABMG, the American Board of Medical Genetics,
training programs, and you'll hear later today about some of the programmatic efforts to teach the teachers,
if you will.

It was also said in 1994 that we needed to maintain genetic counseling programs and
also to develop programs for single-gene disorder educators and counselors, and we believe the shift has
changed from that focus.

It also suggested that consideration of genetic counseling and education should be a
part of the standard of care. This, of course, would fall into the area of professional guidelines, aswell as
changes in curriculum that we will talk about later today, too. Also, that CME programs should be
expanded.

They went on to say that we should ssimply reform education, which is why the breadth
of our challengeis so huge. However, that's what we're doing because we're not only talking about the
science. We are talking about |ooking at medicine from a genetic point of view, including the ethical, legal,
and social implications. That isan educational reform across the board. Progressis being made in many
of these areas, and I've listed several of the groups that are at least chipping away at this challenge, and
well hear more about that later today as well.

We come again to CME programs for all professionals, not just the physicians. At that
time, there was concern and there is continuing concern about recruiting more minorities, and there are
federal programs that help us do that, and even in 1994, there was the admonition that we should develop
and evaluate online systems of education, be they programs, full curricula, or smply websites themselves.

They went on to talk about genetics curricula that well talk more about later today, and
to develop tools to enable professionals to acquire competence. Well come back to this issue as well, but
there are several organizations that in fact are providing some of those educational programs.

We need to strengthen genetics training programs in schools of nursing, socia work,
and public hedlth, and in your handouts, for the members of the committee and others, in fact we believe
that there are several of these groups that are working very hard toward this goal.

In 1997, that task force again talked about increasing genetics curriculain medical
school and residency. There was a dight change here, though, to talk about enhancement of licensure and
certification. This now involves the states, the boards, and professiona licensure organizations, and we
will in fact address that later today.

Also, they were very concerned about increasing the continuing medical education, both
federally-supported programs and those based in the physician and other professional programs, and that it
was incredibly important to develop the competence of physicians and laboratorians. We'll come back to
this later, but this includes the maintenance of certification and in fact deeming what competenceisin
relationship to the individual professions asit relates to genetics. Of course, we also have CLIA and the
accreditation of the laboratories and the laboratorians there.

The Ingtitute of Medicine added that schools of public health should be teaching
students to think genomicaly. Again, an admonition for reform in education to include the ethical, legad,
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and socid issues, and the Institute of Medicine was the first national body to in fact affirm the NCHPEG
and the CDC core competencies that in fact could be used to guide curricular development.

The Education Work Group of SACGT continued on in looking for more innovative
approaches to integrating genetics into the continuing care because at this point, from the 1997 to the 2001
time frame, we are now moving from genetics as a group of rare disorders into the mainstream of al
medicine, and our focus then was on integrating across al the traditional departments and disciplines.

We thought that federal funding could be directed to the training of genetic specidists
and genera genetics education for all professionasin avariety of ways, and well talk about afew of those
initial suggestions this afternoon, and | hope that that spurs many more suggestions from the group around
the table.

Our ultimate goal, restated from the Education Work Group, was an educated public.
At least, a public educated enough to receive the information that they would be receiving from their
physicians and other health care professionals.

We also tried to put some emphasis on crestive, interactive, and accessible programs.
The Internet is not what it was in 1997 and we need to be utilizing the technologies that we have.

SACGT aso emphasized collaborations in outreach, and well have afew of those
examples this afternoon, plus the web-based kinds of things that we could use the expertise of multiple
groups to come together to utilize the web as aresource for all of the groups, all of our stakeholders.

These are just afew of the highlights, but we've been at thisfor avery long time.
There have been alot of people thinking very hard about these things.

We are, though, in anew phase. We have the Internet, we have an awareness now that
was not present five years ago, and we have an opportunity now to capitaize on that very basic information
that we have. So this morning, we're going to have some discussions about workforce and some of the
issues about workforce, and Dr. Shekar's going to share with us some of the many federal initiatives that
there are out there. | think that by the end of the day, you will fed pleased that there are alot of people
working very hard, but you're also going to help us be able to find where the big gaps are and how we can
muster more resources to help us do better.

With that, | think it's Dr. Cooksey that's next, correct?

DR. McCABE: No, it's Dr. Shekar.

DR. BOUGHMAN: I'm sorry. Dr. Shekar.

DR. McCABE: Thank you very much, Dr. Boughman.

Dr. Shekar is the ex officio representing HRSA and has brought together to report to us
the activities of the various agencies that he will tell us about in that report.

Dr. Shekar, thank you.

DR. SHEKAR: Thank you very much, Dr. McCabe. | appreciate being here today. |
was asked to speak on behalf of the ex officio federal agencies of this committee regarding the issue of
genetics education and training professionals. | thank the committee for the opportunity.

I thank my colleagues in the agencies who took a lot of time to help focus and to help
respond to the survey. It provides a unique opportunity ook across 16 agencies participating as ex officio
members of the committee.

A specia thank you to the SACGHS staff for putting that survey together, compiling
the data, and preparing the report, and a very special thank you to Dr. Suzanne Feetham for her continued
support and guidance on our own HRSA genetics activities and helping to represent us here the many times
that you've had these meetings and continue to.

As reported by the Ingtitute of Medicine and others, there is a least a 10-year time lag
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of trandating relevant science from the laboratory to general application across the people. Some examples
of the rapid advances in genomics with application for health were presented yesterday and by Dr. Collins
inthe first SACGHS meeting. With the exponential growth of genetic science and genomics, thislag time
is not going to be very acceptable. In order to be positioned for 2010 and beyond, we must address this
now, for there are over 11 million health care professionals with over 200 professiona titles who must
eventually serve as some of our principal partners in trandating genetics into everyday practice, as Dr.
Boughman had mentioned earlier with her apocrypha example of afamily practitioner asking, "What does
this mean now? What does this mean in my daily practice?'

At SACGHS inaugural meeting in June, the committee identified genetics education
and training of professionals and the adequacy of the genetics workforce as areas of interest and priority.

Y ou requested additional information about federal and private sector efforts to address that need.

It's important to note that the primary role and responsibility for education and training
of professionals lies in the non-federa private sector, with the academies and with the professions, and we
absolutely understand that and want to serve as partners with you to make this happen.

You'll be hearing about many of the genetics education efforts being undertaken by the
private sector later today. On behalf of my federa colleagues, I'm pleased to present the information you
requested on the federal activitiesin this area.

A copy of the survey instrument and three parts of the agency submissionsarein Tab 6
of your briefing books. Around the meeting table are several copies of each agency's entire submissions for
pleasure reading tonight, including the detailed descriptions of their individual projects.

The survey consisted of four parts, aPart 1 narrative summary; Part 2, which was lists
of relevant activities; Part 3, detailed description of each activity, including target audiences, partnerships,
and impact; and Part 4, funding of these relevant activities from fiscal year 2000 to fiscal year '03.

Theintent in asking for funding levels was to obtain a genera sense of the total
investment across the agencies, not to make comparisons across the agencies, but to give a general sense of
where we are for the federal government.

It isimportant to note that there may be some underreporting of activities because of a
couple of reasons. First isthat there are other federa agencies, as we all know, that are not necessarily ex
officio members of this committee and obviously were not included in this survey, but could in fact be
doing genetics activities. Second, the time provided was extremely short in order to meet the deadlines, less
than amonth, so therefore the breadth and depth of activities in genetics and genomics may not be quite
complete through some of even the agencies surveyed.

As you know, agencies were asked to describe the mission-relatedness of the efforts, the
decisionmaking criteria, specific needs that were being addressed, and results of any program evaluations.

Seven agencies reported having over 180 relevant activities, and you see some of them
listed here, and this being Washington, we can only describe things in acronyms. So there you go.

Eight agencies reported having no relevant activities. It's important to note that the
non-reporting agencies are nonetheless carrying out critical education and outreach activities in a broad
range of areas which include, as part of it, some genetic components. For example, the Office for Human
Research Protections , OHRP, is undertaking important work with respect to revising guidance for
genetics research and other research, the Office of Civil Rightsis conducting critical outreach and
education around HIPAA privacy regulations which have some impact on genomics and genetics, and so
forth and so on.

The fundamental need addressed by the federal efforts was simple and clearcut:
facilitating the trandation of genetics into practice.
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As noted, the Human Genome Project and other genetics research has increased the
pace and amount of genetics research and created higher expectations for the application of genetics
knowledge and technologies in medical, health care, public hedlth, legal, and other arenas. The federa
government realizes that the science of genetics has advanced well beyond the genetics knowledge base of
many health professionals and that professionals play and will play a greater critical role in integrating
genomics into practice.

Questions were raised yesterday, as | understand, asto what is different about this
genetics knowledge. The premise from the federal agenciesis that genetics/genomics will become a central
science for the practice of health professionals, increasing our knowledge of mechanisms of diseases and
conditions for diagnosis, treatment, prevention, and health promotion, and providing a new lens for all
health professionals, particularly those in primary care. As presented in the pharmacogenomic examples
yesterday, there is opportunity through that to provide more focus for individualized or targeted care.

Agencies are thinking comprehensively across the system, choosing activitiesin a
systematic way, and integrating those efforts across their agencies, doing this through partnerships with
local, state, and federa organizations, developing expert recommendations, working with stakeholders, and
ng impacts of funds.

An indicator of the complementary roles that I've mentioned is that from a rough hand
count of the responses from just three agencies alone -- CDC, NIH, and HRSA -- each reported
partnerships with other federal agencies for about afifth of the activities that they engaged in, and the
partners most frequently cited were those agencies themselves, along with other agencies, such asthe
Department of Energy. Most activities are complementary, due to significant agency cooperation which
will increase over time, and aso target a broad range of audiences.

Clearly, health professionals are the primary target, but what's of interest is many other
professionals are also targeted as we think about, as Dr. Boughman mentioned earlier, our ultimate
stakeholders, the general public. So clergy, journalists, teachers, underserved populations, judges, lawyers,
law enforcement personne, all these individuas, all these professionals, are also targets of genomics and
genetics education and training, and that will also increase over time.

Most agencies support avariety of activities in education and training, including
dissemination, educational outreach, consensus building, and generalized training, either directly or online.

An example is the Genetic Interdisciplinary Faculty Training Program at Duke
University funded by HRSA's Bureau of Health Professions, which, primarily through four approaches,
provides greater understanding of genetics and genomics, focusing on curriculum revisions, presentations,
publications, and web-based resources. We were able, through this activity funded at around three-
quarters of amillion dollars, to arrange for 22 regional, national, and international presentations and
articles, 34 courses, graduate program lectures that were incorporated into faculty teachings by three
interdisciplinary teams, three research studies, over 2,000 hits on an online module, 3,000 brochures
distributed, et cetera, et cetera. It's important to note that the teams were interdisciplinary and included
members from nursing, medical, and many other professiona groups.

This grant included, as| said, 16 interdisciplinary teams from 13 states. It started off
with six states in 2002 and expanded over time and now has gone beyond 10 teams in 10 states, as noted on
the map. There was also an earlier activity called the Geneticsin Primary Care Project, which was a
partnership led by HRSA, but also with very strong partnership from NIH, CDC, and AHRQ, where 20
physician teams in 19 states provided that training in genomics, and now there's a website being developed
to expand into other disciplines.

The Department of Energy's Genetics Adjudication Resource Project at the Einstein



Institute for Science, Health, and the Courts worked on a number of projects to help inform judges about
the advances in genomics, and it funded 38 workshops to train 3,300 judges through a $1.5 million project
to have them understand the implications of genomics for society and law. Thiswas amodel that was then
replicated and advanced in other programs, such as the Judicial Conference for the upper New England
dtates, as well as the Genetics Conference for Clergy organized by Catholic University focusing on the
ethical, legal, societal, and personal challenges that may arise from genomics.

The total funds spent by those surveyed in the agencies were roughly over $100 million,
$102 million, to be exact. HRSA carried out the greatest number of activities in health professiona
education and training in terms of funds spent. NIH had the highest figuresin all four fiscal years. Again,
thisis aretrospective estimate of discretionary actions taken over a very short time period in terms of the
survey. So again, there may be some underreporting going on, but federal agencies have generally not
made specific resource allocations to genetics education activities, but have incorporated that among their
other training and education missions.

The very good newsiis that this funding represents not only a significant amount across
four years, but an ever-increasing amount, as you can see from thisdide. A steady increasein the overall
funding at federal levelsfor activities in education and training in genetics and workforce analysis reflects
the emerging importance of geneticsin the clinical sphere.

The federal government realizes that the science of genetics has advanced beyond the
practitioner's genera knowledge level in genetics and that health professionals play a critical rolein
integrating genomicsinto practice. 1n response to these developments, federal agencies, as you can see, are
taking and will take an even greater leadership role in helping to advance the training and education of
professionals in partnership with societies and private sector colleagues.

Of note is our own little Hawthorne effect through the survey. Participation in the
survey isresulting in increased dialogue, even more increased dialogue, among some of the federal agencies
that participated.

A few summary observations. Genetics education, training, and workforce analysis
efforts are supported by discretionary funding. Discretionary funding is very flexible and is critical to
allowing agencies to respond to new needs as they arise. However, as we know, when multiple needs arise
simultaneoudly, that funding has a degree of support concerns that then needs to be looked at.

Under workforce analysis, it is very important to understand who is out there to provide
that genomics education, but it is not the only factor to be thinking about. In fact, the pace of scientific
discovery and the general applicability of genomic advances -- the family practitioner example that was
quoted earlier -- to common diseases and conditions will also help determine the health workforce balance
that's needed to provide the adequate support to serve the general population, and obvioudy, additional
evaluation efforts at the project, and possibly agency, level may be needed.

It's clear that agencies are helping to look at the genetics evolution and revolution, and
two major action items were identified in the survey by the agencies as helping to really push this whole
focus forward: helping with our partners to identify the appropriate use of new genetics knowledge and
technologies and also helping with the across-the-board integration into general practice across multiple
professional groups and across multiple locations. Are the issues the same in urban areas asthey arein
rural areas? Arethey the same for different populations?

In conclusion, the agencies look forward to working with SACGHS and the private
sector as we all proceed with these great advances in science and, ultimately, practice to help improve the
health of this nation.

Thank you.
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DR. McCABE: Thank you very much, Dr. Shekar.

Now we'll hear from Dr. Cooksey, who is the PI of the Genetics Workforce Study
funded by HRSA with support from NIH and CDC, and | thank you for participating in this meeting.

Please proceed.

DR. COOKSEY: Thank you. I'm delighted to be here. I'm presenting work that has
been carried out and planned for for the last three years by a multidisciplinary group of researchers and
consultants across universities in the country.

I'd like to give you a brief overview. I'll begin with a discussion of what is workforce
research. | consider workforce research as one type of health services research, and well briefly describe
what HSR, hedlth services research, is.

Aswe've done this research, we have encountered problems in the field with some of
the terminology that's used, and | think there may be time, as others have discussed, to really clarify some
genetics-related concepts and address some of the issues that were discussed yesterday. | think Dr. Willard
brought this up several times. What is specia about genetics? |s genetics services considered special or is
it becoming part of health care?

In that vein, I'll discuss an Institute of Medicine study on primary care. I'll present the
type of workforce research that we have engaged in, which | would call functiona workforce research,
which looks across professional groups and pays less attention to categories of providers, but looksin the
context of the health services being delivered. I'll describe the University of Maryland-Baltimore study and
propose some priority areas for future research.

Traditiona workforce analysis tends to be somewhat quantitative. It's done by
professions. It isalso done by medical geographers, medical sociologists, and health economists.

Some purposes are to assess whether we have a shortage situation. |s the supply
greater or less than the demand? With shortages, supply isless. With surplus, supply is greater. That's an
unstable state and is usually corrected by market forces.

Some of the most difficult workforce research to do, and usually the questions people
would like answered, is forecast the supply and the demand by 2010. Will we have enough genetic
counselors, geneticists, well-trained primary care providers, or others? I'll show you some examples of
some of the best forecast work that's done and some of the limitations.

Most workforce research looks at a specific health professional group. | conducted this
study at the behest of HRSA and particularly the Maternal and Child Health Bureau. They had a specific
question. Should they support funding of expanding genetic counselor programs?

This was an easy one to do in some ways because the genetic counselor group, which
you'll hear about with Robin Bennett'stalk this afternoon, is an articulate, fairly homogenous group that
has studied itself through survey research, has written about its professional activities and professional
roles, and was very interested and has a strong sense of professiona identity and plays a very important
role as one of the genetic specialty groups providing services.

But the market had not been kind. The study was done in 1999 and published in 2000.
Genetic counselors were underemployed in some market areas. Reimbursement from health insurers and
managed care was uncertain, and they worked in academic health centers, which have continued in the last
eight years or more to see financia crunch.

We expected demand to increase, but could not come out with a recommendation at
that time to support expansion of programs when people coming out of programs faced underemployment,
but that profession could not be studied in isolation and we recommended a further study. We aso felt it
extremely important to educate health insurers and managed care plan payers about this, and the SACGT
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committee had some wonderful panels that brought groups together.

Another study that we conducted at HRSA's request, but really at Congress' request,
wasto look at whether there was a shortage of pharmacistsin 2000. We confirmed that there was, that the
demand outpaced supply, despite supply growing.

A useful measure of demand there was prescription volume. Sixty percent of
pharmacists work in the outpatient area. There was data on prescription growth, which has been
phenomenal. Prescription expenditures have been phenomenal.

When we began this genetics study, we thought it would be wonderful if we could find
ameasure that would be countable and would measure demand for genetic services, and we somewhat
naively thought we would look at genetic testing volume, which, as mentioned yesterday, is not a number
that's available, but | think it's still something worth looking into.

Other useful health workforce reports smply give counts and information about who is
going into the profession and who is being trained. Thisisawonderful resource that's been produced by
HRSA by the New Y ork Health Workforce Center that looks at for every state and for the District of
Columbia information on about 25 professions, mostly on the supply question, and a new report has come
out by the Washington Workforce and Rural Health Center that looks at state-level suppliesin rura aress,
chronically underserved areas for many professions.

The Bureau of Labor Statistics does the most complex forecast of workforce demand
for all occupations of the nation. They collect state-level data through surveys of employers on hundreds of
occupations. They organize it at the industry level. They use complex economic modeling to look at where
growth is expected by industry and then by occupation. They present information that looks at the current
employed workers and the projections for 10 yearsout. A primary user of this sort of information are
guidance counselors in high schools and in other areas because they're projecting workforce need at 10
years.

Weve met with them. They've been very involved and very helpful with some of the
work that we do. They cannot use their data sources to predict shortages very well and they cannot zero in
to very small professional groups, such as genetic counselors or geneticists.

Health services research, which | think health workforce research fits into, has been
recognized as afield of research for about the last 15 years. The issues that are studied by health services
research -- and the researchers are principally social scientists, although you're seeing clinicians get more
involved -- is the way hedlth careis organized, how it is financed, the different delivery models, and the
staffing and the workforce.

Access to care is an important component of health services research, and outcomes
and quality of careisan area. With the outcomes and quality work, AHRQ, the Agency for Healthcare
Quality and Research, is one of the funders, although, as we looked broadly at the national meaning for
health services research, their abstracts presented and their talks for about the last 10 years, very, very little
coverage of genetics. Occasionally, there would be a paper or an abstract submitted on genetic counseling
and afew papers on pharmacogenomics, but no real health services research in genetics. So there's an
immense void in health services research in this area.

Switching to genetics now, | think in the field there'salot of confuson. When we start
thinking about talking to people, oncologists, nurses in oncology, many other groups don't consider what
we call genetic tests as a genetic test. They think of it as adiagnostic test, atest to help evaluate.

Genetic conditions. Hemophilia, which isaclotting disorder that's X-linked in
inheritance, sickle cell anemia, which has been recognized as an inherited disorder, are hematologic
conditions to the world by categorization, by billing, by which speciaty manages this condition, and yet



they're genetics conditions. | think that issue needs to be clarified in the work that we do with workforce
and the work that's done with health services research and in thinking about how the greater world sees this
integration that's happening. Similar issues will come up and have been discussed by this group.

In defining and describing genetic services now, | put on the table for your
consideration an Ingtitute of Medicine study that was commissioned and completed in 1996 after two years
of work. Thiswas on the topic of primary care. Primary care was avery hot policy issue around the
Clinton health reform movement, and the market responded despite the lack of passage of health reform.

Barbara Starfield is a Johns Hopkins researcher, a pediatrician by training, who did
some important pulling together in a book that she wrote about some of the concepts of primary care. The
Ingtitute of Medicine conducted a study that looked at primary care, and one of the handouts has some of
the findings and recommendations from that study.

What | see as some of the issues that you've been discussing, in that summary you
could substitute the word "genetic services' for the word "primary care services' and see that alot of
similar issues were addressed by this group that has the ability to conduct more comprehensive studies.

Aswas mentioned by Dr. Boughman, in 1994, IOM reported on an extremely helpful
study that looked at assessing genetic risk. 1t focused heavily on genetic testing. It helped clarify
definitions. It had awonderful chapter on the genetic personnel. We've not been able to find evidence that
IOM has done a study specifically focusing only on genetics since then, so it's sort of a decade later 100k.

The Ingtitute of Medicine is charged by Congress to look at public health and medical
issues, and they cover abroad array of issues and they do superb work. They tend to take alittle while to
get the projects done. That's one of the downsides, but they're excellent.

Now, shifting to clinical genetic services, what 1'd like to cover very briefly is how
we've looked at what are the services included, how are they organized, where are they provided, and who
provides the services? The more difficult questions that we're touching on with our work are looking at
emerging models of services, information generated, and we're not really addressing cost, but it's out there.
I'll start with some preliminary findings and then sort of show you how we got to this place.

Clinical geneticsisavery, very small specialty area of medicine and health. It has been
extremely small, and that explains alot of what we're seeing right now. Numbers of specialists are small.
Training programs and trainees produced each year are small. Geographic distribution tends to be in urban
areas. It's been aquaternary or tertiary care function, although it has had a strong public health
component, and that's helped get services out to rural and less-served areas. Thereis limited diversity in
racial/ethnic and just backgrounds among the professionals and the specialists.

What we've found and others have identified is genetic test availability isinfluencing
demand for services. So if we had some ways to keep tracking that, and we're trying to get to that, that
would help one get alittle heads up.

Diffusion of medical innovation and technology. Much discovery and trandation work
occurs in academic medical centers, which train specialty physicians, fellowsin cardiology, in GI, in
neurology. They learn the new technology, whether it's lithotripsy or genetic testing for neurologic
conditions. That's learned in academic medical centers and the group that learns that are the specialty
groups.

So the diffusion of using this information technology will be in academic medical
centers and out. So it will be with specialists. Principally medical specialists, but aso nursing specialists,
pharmacist specialists, and others. The diffusion out to primary care physicians takes longer and needs a
lot of support and help.

The fourth concept that is extremely important is you can't beat the market. Market
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factors are extremely important drivers of how health care is organized, where it's provided, who does
what. Financia incentives or the lack of financial incentives have alot to do with the providing of services.
There's competition in the market and that affectsit. Reimbursement design is critical, and our
reimbursement design system is flawed for health care.

Settings for genetic services. Thisisastructural look that helps us organize our
thinking. The number of ovals has been growing over the last year. Different places. Academic hedlth
centers are in the center because that's where you have the specialists of all sorts. That's where people
come who have had rare conditions or they come to outreach clinics that are sponsored by state programs,
by Medicaid often, that are located more.

So there's alot of outreach work that's going on in genetics that's highly admirable, but
you have commercia labs getting more into more full-service operation. Y ou have freestanding diagnostic
clinics happening, particularly in the neonatal area. 'Y ou have market-driven -- i.e., financial incentive-
driven -- change that's happening. Y ou have policy change, particularly with state-sponsored and Medicaid
conditions, and you have alot of community-based services coming up, as you've recognized. Hospitals
areamajor source as well.

So anyhow, we've taken a bit more of a functional assessment of the workforce. Who's
qualified? We're not judging that, but the professional associations do. What roles do various providers
say? In other words, we're looking at what's happening. And do the roles differ by the categories of
services? Weve identified five broad categories of the local. Who else isthere?

I'll go quickly through some of the categories of genetic services and just ask you with
each of these to look at the provider and identify the profession. Isthisamedical student? A pediatric
neurologist? An ophthalmologist? A family physician, pediatrician, geneticist, genetic counselor,
physician assistant, nurse practitioner? It could be any.

Genetic counseling as a skill set and a counsealing service has been well-organized in
defining and consideration by the genetic counselor community, but they and others recognize that genetic
counseling is a service that many providers provide. Isthisanurse midwife? A nurse practitioner? An
obstetrician? A genetic counselor? A family physician? Y ou know, what is the profession of the person
providing genetic counsaling?

Genetic testing. The laboratory direction is extremely important. Pathologist, Ph.D. or
M.D. geneticigt, the staff that areinvolved. Thisis alittle more defined.

Another important phase of genetic services right now is diagnosis and risk assessment,
and then management plans. We don't have curative therapy for many genetic conditions, so management
becomes important.

The people who make the diagnosis and help with the risk assessment again are not
always physicians. There can be many different professions, and it's changing. We're seeing less focus on
genetic conditions in children, such as Down's syndrome. 'Y ou know, historically, Down's syndrome was
an important condition to recognize and to offer treatment for. It didn't need a genetic test to confirmiit. |
mean, a clinician can identify it, but the management is extremely important and early intervention and
looking for system involvement.

Family cancer risk assessment is an emerging area that many professional groups are
taking up, and then we've discussed the rare and complex conditions where you need specialty team
involvement.

Other services. Sadly, there are not yet alot of specific therapeutic interventions. As
those come available, the market will take them up and it will have an immediate effect on demand for
services.
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Care coordination. There's an important role for nursing and others. Also, the
supportive and rehab therapists. So how far do you define genetic service providers? And then family-
related genetics issues and follow-ups is extremely understudied and underprovided at this point, | believe.

What factors really determine who can provide services? What I'd like to say iswe're
used to thinking about the first and second factor, but | think all of the rest are extremely important. These
are some of the areas that our research islooking at. Local market factors, setting and organizationa
structure. Reimbursement has certainly been discussed. Interprofessional collaboration. The political
strength and vision of the profession and advocates and public interest. Advocates can change
reimbursement policy.

Specifically, our study looks at the way genetic services are now delivered across the
country. We want to describe models. We'd like to look at how it's organized, who staffs it, and how it
differs, identify factors driving change, and establish afoundation for further services research to inform
educators, policymakers, and professionals.

Some of our research studies specific professions as entities. We've conducted a study,
and I'll show you some of the data, of the medical geneticists, which are M.D. and Ph.D. board-certified
geneticists.

The National Society of Genetic Counselors conducts biennia surveys of their
members, and Robin is going to present some of that information this afternoon, extremely important
time/time data available.

Very little research done on nurses in genetics and, as was mentioned yesterday, this
will be one of the key groups that we look at, but we'll 1ook at avery tiny group of nurses. Nurseswho are
in ISONG, who are self-identified nurses, in the U.S. maybe number 300 who provide research, education,
services, and policy service aswell.

We will also look at primary physicians, and we've not been funded to look at medical
speciaists and subspeciaists, although | think this isimportant, as are looking at other professional groups.

Thefirst study, and I'll try to just go extremely briefly, looked at the medical
geneticists. These are Ph.D. and M.D. certified physicians, certified specialists. The bottom line, very
small numbers, somewhere between 900 and perhaps 1,000 active board-certified geneticists practicing in
the U.S.

Five-hundred or so are Ph.D.s. Many of the M.D.s, a quarter of the M.D.samost, in
addition have a Ph.D. Fifty percent women. Mean age 52. Few members of minority groups. Highly
educated. The M.D.s, thefirst level of training is pediatrics, much less internal medicine and OB and
pathology. Then the laboratory genetics, these are the three subspecialties of |aboratory genetics.

We looked at the aggregate time that this workforce indicates they spent with various
efforts, and | think that one of the most telling numbers there is patient care. Y ou see the M.D. geneticists,
43 percent of the time aggregate of the M.D. geneticistsisin patient care. Therest isin other activities.
That's their service function, their patient service, whereas Ph.D.s, the equivalent would tend to be clinical
lab time. So the M.D.s spend about 50 percent of their timein clinical patient care or lab and the Ph.D.s
also about 50 percent. The other 50 percent is spent in other activities.

Where do people work? This helps explain why we see the time spread the way it is.
The M.D. geneticists are not M.D.sworking in a private practice office, where 80 to 90 percent would be
patient care. They tend to work in academic health centers, where they have many roles that they're
required to play, or they work in lesser amounts in laboratories and practice in other aress.

When we look at just the geneticists who say that they provide patient care, we see their
patient mix, which is the first three boxes, for all M.D. geneticists -- and we also looked at this 70+ percent
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that are pediatrics-trained geneticists, and then the internal medicine and OB geneticists, because we
thought there would be differences, and there are -- about 74 percent of the care that's provided in
aggregate is with children and infants and 11 percent with reproductive. That's the history. The history of
genetic services has been with children and reproductive areas. Adultsis afast-growing area

Waiting time. If you're concerned about shortage right now, you look at issues of
waiting time to see new patients. Fifty percent can see anew patient within a month. Several of that can
see them within two weeks. | don't know how to interpret that. We can look at this further to tease it out
by location, by setting, by other things.

The most striking number on this chart to me is the number of new patient visits per
year, 240. Robin will give data on genetic counselor visits per year, which was about 350 and has gone up
quite substantially. Y ou can do the math to figure out about how many new patients are seen by
geneticists. Some of those new patients are also the patients seen by genetic counselors, so you can't sort of
add those together to get how many new patients.

So we have a professional group that is small and has limited patient care time. The
majority are pediatrics-trained who provide direct, hands-on patient care services. Their productivity is
very low and, from aworkforce perspective, that's a concern.

They are time-intensive visits, 75 minutes for anew patient. 'Y ou know, you hear the
10 minutes per patient, maybe 20 minutes to 30 minutes for a new patient for afamily practitioner or an
internist. So thereis potential there for efficiency gains.

To compare numbers, these are board-certified. About two-thirds of the physiciansin
the U.S. have at least one board certification. All physicians, and thisis AMA data, in 2001 numbered
over 800,000 and 560,000 were board-certified. So you can see the numbers there, 97,000. Again, for
geneticists, active board-certified, we're using maybe 1,000 M.D. geneticists.

The second part of our study, which we redly fed isthe core study, islooking at what
isgoing on now in delivering genetic services in severd areas. It doesn't matter who is providing the
services. That'swhat's we're trying to find out. The methodology that we use is based on areally well-
grounded research that also uses survey research and in-depth case study of representative communitiesin
the U.S.

This project is called the Community Tracking Study, CTS. It is sponsored by the
Center for Health Systems Change. Thisisagroup that's based in Washington, D.C. and has been entirely
funded by the Robert Wood Johnson Foundation, over $100 million in the last eight years, an extremely
important group that grew out of the failed Clinton reform plan when leaders of health services research
said we need timely information to look at how health care is changing across the country. Wethink it's
changing in different waysin different communities because of the history of providing health care, the
strengths of insurance companies or managed care, and other factors, and we'd like to study that.

So they study it with survey research in 60 communities and they select 12, three from
each region of the country, where they do in-depth case studies with interviews of people principally from
physician groups, hospitals, managed care, health insurance plans, public sector, sort of the safety net
providers, state Medicaid programs, community health centers, and others.

They report. Their website is extremely useful. They make their survey data and this
data publicly available. They report. They have done these in-depth case studies since 1995-96, so they're
in their fourth series of interviewing originally 40 people, now 90 to 100 people, in each of these
communities and writing up these interviews, so they can look across communities, they can look across
time, and they can see what's changing and why it's changing, some of the underlying factors. We've
modeled our research after that.
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We think that genetic servicesis grounded in overall health care organization, finances,
and policies. Wethink that genetic services is a speciaty service that's going to infiltrate across, but the
way it developsis going to be based on it is one of many types of health services.

What's special about it are some very significant issues. It crosses al population
groups. The genetic technology advances and clinical applications are potentialy paradigm changing in the
way we think about health, disease, health promotion, managing conditions, diagnosing conditions, but
professional practice and a varied adoption of the genetic framework iswhat is evident now. Consumer
awareness and interest, as you've discussed, is varied, and we think local health market factors are
extremely important to study. So that's what we've looked at.

We've conducted at this point about 100 interviews, and some of them have been
nationa to get a perspective. The four communities that we are focusing on, based on sort of arandom
selection of the 12, are Cleveland, Miami, Orange County, California, and Boston. We've done most of our
interview work so far in Cleveland and in Miami, and we see differences in the way genetic services are
organized for avariety of reasons. Certainly, across all communities, new genetic tests affect things.

Individual leadership and institutional vision makes a huge difference. Sitting at the
table is someone who gave that leadership and institutiona vision to Cleveland, and he moved and there's a
big hole there, and Duke and North Carolina are doing some exciting things.

Weve seen that in other places. Someone has moved into Miami to bring sort of a new
vision to genetic services. Genetic services in Miami have been underdeveloped, and | think Skip Elsisis
going to make an impact there. It's still alittle bit early.

Geneticist roles. To me, as aworkforce researcher, it was alittle weird to hear
pediatricians counseling on adult breast risk assessment. These are pediatric geneticists, but it kind of goes
against the conventional, very much silo-organized, that breast cancer assessment would be done by an
oncologist of some sort or an internist or afamily practitioner. A pediatrician was a bit of a stretch, but
pediatric geneticists have stepped up to that and certainly genetic counselors have stepped up to that, the
change that's happening.

But the other thing that we're beginning to see within the geneticist community is
geneticsis complex and they are subspecializing in specific conditions, and that's a very important issue.

Y ou lose boundaries to some extent. Are they the expert for the country, for the region, or for the
condition? | think that's an interesting observation we'd like to learn more abouit.

Laboratory competition. Clinical genetics laboratories, to a great extent, started out in
academic health centers and they fund some of the genetic counseling work and other provider work that's
done. They have the potentia and have been revenue generators for genetics programs in academic hedlth
centers.

That revenue is going to commercial genetics laboratories. It'samarket factor. Large
commercial, large national or regional genetics labs, can cost-compete with academic health centers, and
particularly when there is managed care contracting involved, they can direct, and people literally overnight
can lose half of their |aboratory test volume if a contract happens that shifts things one way or another. So
I think that's been an extremely important issue for academic health centers and has undermined some of
the limited funding that was there for clinical genetic services sort of fund sharing.

The other thing is genetic servicesis an outpatient service to a great extent. There's
work done in the newborn nursery and other things, but you sort of look at hospital services or outpatient,
and it's heavily in the outpatient arena.

It's a cognitive service. It gathersinformation and shares information. It doesn't have
high cost and high revenue-bringing-in procedures, except the testing, which is gone, which isleaving now.



So it gets low reimbursement, and that's areal issue.

Safety net funding and services, just from looking at a couple of states, are there. |
think that needs to be looked at more, but | think some of the funding that's happened from a variety of
different federal agencies have helped bring genetic services through regional programs that are organized
within states to have geneticists actually go out and see patients, and there is some tel ehealth happening,
but other things. That becomes very vulnerable when Medicaid programs and other state budget cuts
happen, as are happening now. So | think that's going to be changing.

Lab tech and biotech strategy models are out there and interesting. We don't have
enough to say about it.

We're struck with the interviews that we've done how genetic counselors play such an
important role in providing services, how they're flexible and take on and create jobs, but the market
challenges, particularly for reimbursement, are there. Some programs laid off genetic counselors eight
years ago and have not hired them back yet.

Most services still relate to counseling, testing, and test interpretation. There are small
numbers of genetic specidists. The people out in the field -- so far, very preliminary -- aren't saying that's
aproblem quite yet.

A mixed forecast from the people we've talked with about the timeline for therapeutics.

A restrictive market. We're seeing some interesting market responses. With
procedures such as amniocentesis for prenatal diagnosis, money is to be made and there are freestanding
diagnostic prenatal centers opening up.

It's my understanding that obstetrics and gynecology physicians tended to be one of the
groups that went for genetics training. They compose about 10 percent of our sample now. What we're
hearing is that maternal/fetal medicine or perinatology, the specialty of obstetrics that deals with high-risk
pregnancies, has taken the genetics piece into their practice. So in many ways, it's a positive thing. It's
been integrated into the subspecialty of obstetrics practice.

So those OBs are not getting genetics training now, which means some people would
say there's less specialization and in-depth work, but the specialty has taken it and they have a procedure to
do and they manage high risk. They have an important procedure to do that pays better. So there'savery
dynamic happening now with OB and genetics.

Weve not tended to find from the people that we've spoken to much of a big picture
view or expectation so far. They're dealing with their issue, their practice, their institution.

Future research recommendations, kind of quick thinking to put afew things on the
table.

At the policy level, the Ingtitute of Medicine does studies when it is asked to do studies
and when they're funded to do studies, and | think that they could be asked to help study the issue of genetic
services broadly, aong the lines of what they did with the primary care model. There are important
questions that could be answered and would need in-depth study of the sort that they're able to do.

Y ou've heard about the federal agencies, so I'll skip over that. Some are involved.
Some are not.

Priority workforce-specific research, and | tend to shy away from specific research, but
thereisavoid of information that | think we need to fill.

Some sort of assessment of supply and demand for clinical geneticists, M.D.
geneticists, Ph.D. geneticists, and genetic counselors | think is needed.

As| think about the specialist professions in any area, we need specidists. Thiswill be
an important area for specialization and the market doesn't seem to be working right now. The number of
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new applicants, physiciansin training going into clinical genetics fellowships or residencies, is very small.
The number that sat for the last board exam, which is only offered every three yearsfor M.D.s, was 69. So
that's 20 new M.D.s certified. Now, people don't have to sit for that, but that's a strikingly low number.

Y ou have geneticists reaching retirement age. It'salittle hard to assess the demand
right now. We can't do it from the work that we've done, but my senseis that thisis such a complex area --
like cardiology, intensive cardiology, tough, complex patients -- there's no doubt we need cardiologists. All
internists, all family medicine physicians, do cardiology with what they do, but for tough cases for training
the future professions, for many, many reasons we need a substantial number of cardiologists. The market
has helped fill that because it's a very lucrative specialty, it's procedure-oriented, it's respected, hospitals
like cardiologists and cardiac surgeons, whatever.

That has not been the case for geneticists, but thisis complex stuff that | think we need
acadre of people going into and serving that specidist role. The same for genetic counselors and the same
probably for nursesin genetics. | put that down as sort of asecond level, but | think that's probably
because we haven't studied it enough.

The fact that has been unrecognized that |'ve seen so far isthat geneticsis being taken
up by medical specialists and medical subspecialists. Oncologists are the most notable example. That's
part of their practice. When | was a medical oncologist, back then the black box was, 25 years ago, you
have a strong family history of breast cancer. Wow, you have areally strong family history of breast
cancer. We have to watch you carefully.

That was about al we could offer. Now, we're beginning to be able to offer alittle bit
more risk assessment and management thinking, at least, there.

The same with neurology. We're seeing talk about neurogeneticists within practices or
within academic medical centers, people trained as neurologists who have an interest in looking at the
genetics association. | think that area needs to be studied more.

Nursing, | think it's particularly that advanced practice or advanced training nurse
who's a specialist in oncology. The Oncology Nursing Society has nurses who have a specia interest in
nursing and oncology, and that nursing group has 29,000 members. 1ISONG has about 300 membersin the
states. The ONS special interest group in genetics is 100 now, and we don't know about all the other
subspecialties of nursing where this could be very important and has to be looked at.

I think we have to look alot more. | talked with the people from the CDC yesterday
about public health genetic services providers, genetic epidemiologists and others. There are therapists
who help manage patients. Pharmacists will become more involved and are not yet gregtly involved. So |
think there's alot of important workforce research to do, but | would frame it as atype of health services
research, not solely workforce research.

These are my colleagues from universities across the country. Five of the six HRSA-
funded Workforce Centers are very much involved with our project and HRSA just funded a very exciting
project at the University of Texas Health Science Center in San Antonio to look at the access and providers
of genetic services in the Texas-Mexico border area, which is an extremely important group.

Thank you very much.

DR. McCABE: Thank you very much, Dr. Cooksey.

Hunt, I'll let you take over for facilitator.

DR. WILLARD: Thank you to al three of you for framing what are not only critical
issues, but ones that | suspect will generate afair bit of interest and discussion around the table.

I'd like to start with two questions, which anyone can answer or not, that seem to me to
be critical here. First of al, Joann, you argued or presented information that this has been on the agenda
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for anywhere between 25 years and 10 years, depending on the lag there. So the question is is there any
evidencein at least the last 10 years that the education level of the workforce regarding genetics has
increased or not, and has that been measured and how will we measure it over the next 10 years? Because
if we're going to be serious about this, then well have to have away of measuring that and assessing that.

DR. BOUGHMAN: Measurement will be avery difficult issue, but | think, starting
with some of the things that you've heard this morning and in the presentations this afternoon, you will aso
see advances that have been made in avariety of areas, and one of our big challenges| believeis
differentiating between the adage "Make it and they will come" -- build the website and people will come
and learn it -- versus actually taking it to the practitioner and getting them to incorporate it in their daily
practice in a competent kind of way.

As Dr. Cooksey indicated, measuring in the practice situation is going to continue to be
extremely difficult. It'sahard thing to do, although there are some ways, and well talk alittle bit about
that this afternoon on ways to try and get at that and not measure it very well, but in fact at least have a
basdline.

DR. WILLARD: The other question, which may take more lively discussion, and I'll
start with Dr. Cooksey, isin a perfect world, how do you define success? That's directed at you, but it's
realy something for the committee to evaluate.

So given the amount of resources being put into education, given the obvious need for
education, given what you're measuring, in a perfect world, what's the model where we would say grest,
that's the model we're aiming towards, because until we have a model in which we know how we'd likeit to
be in 2010 or 2020 or whatever the logical endpoint is, it's very hard, it seemsto me, to focus either
educational resources or workforce planning if we don't know what the model is that we're aiming towards.

If I have a concern about the study that you've been funded to do, and | phrase it that
way because | realize some things you're supposed to be doing and other things you're not supposed to be
doing, it'sthat it's focusing at present on genetic specialists, and yet many of the data that you gave us,
some people would conclude that the battle has already been lost. If there are only 1,000 clinical
geneticists in a sea of 560,000 other specialists, each of whom, to one degree or another, feels that what
they work on has a significant genetics component, it may be that studying who becomes a board-certified
medical geneticist or aclinical geneticist and how they spend their time and where they're located is really
just scraping alittle bit of the ice shaves off the top of an iceberg when in fact we should be focusing our
effort on what the iceberg is.

I'm always struck and have been repeatedly by the data that you didn't mention from the
AAMC, which every year, as medica students graduate from medical school and they're asked what do you
want to be when you grow up, and they all tick off abox on their chosen medical specialties, and medica
genetics, over the five or six years I've tracked this number, iseither O or 1 out of 17,000 medical students
graduating every year. It'svery clear.

Thisis at atime when we al go around, many of us, and say thisis the most exciting
specialty, thisis afantastic field, we quote Francis liberally, and the public is engaged and has bought into
that, and yet somehow that never trickles down to the medical student who is trying to decide what he or
sheisgoing to do when they're out there in the real world.

So I'll throw that to you, and then there are hands popping up all over the place here.
So I'll just have that as a point of some discussion.

DR. COOKSEY: Whereto start? What | presented was only a portion of the work
that we've been doing and thinking about. Let me take the last part of the question first, with the medical
students.
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The market really does work, and the market perception for becoming a geneticist has
been modest at best. What our survey shows, and we're still analyzing it, is we asked the question would
you advise ayoung person to go into genetics? And we actually got alittle higher -- | can't remember. |
think it was 75 percent said yes. We ask alot of questions probing the esteem of the profession because we
had heard anecdotally we're low paid, we don't see many patients, we're not recognized within our med
school. We heard mixed pictures with geneticists.

That's not what we see in the survey. We see sort of arather robust sense of self-
esteem and a robust satisfaction except for reimbursement kinds of issues.

On the primary care situation, the AAMC, the Medica College group and many others,
HRSA and others, have put strong focus that we need to build a strong primary care system to bring access
to care to Americans, to help contain costs and improve quality and more holistic approaches.

What | heard last month at the International Medical Workforce Conference, which
was very interesting and included afairly large delegation of the U.S., including people from HRSA and
others, in the U.S. thereisreal rethinking about the future of primary care providers in the country, that the
concept that we have too few physicians, and particularly that we have too many physicians maybe, that
was out there as a policy position and that we have too many specialists maybe, is being almost turned 180
degrees right now, that we don't have enough specialists perhaps.

Why? | don't know, but some of the contexts are the U.S. hedlth care system, which is
very different in some key ways than the Canadian or the U.K. health care system, is built on specialty
care. Our reimbursement methods, the strengths of the profession, the professionalism that occurs in
medical school and in residencies, is toward specialization, despite |ots of efforts to get U.S. medical school
graduates to go into primary care since the early '90s. The numbers went up and with the managed care
and with the market looking like it was changing, with salaries for family physicians and genera
pediatricians going up and people going into particularly family practice, one marker profession went up
and it's been going down.

It's aso going down in Canada and in the U.K. despite efforts. In Canada and the
U.K., they've recognized they're not producing enough homegrown medical students now and they are both
increasing substantially the medical school capacity. Inthe U.S., the medical school capacity has been
relatively stable, 15,000 or 16,000, except growth in osteopaths.

Thisis sort of more than you want to know, but why students aren't choosing genetics
isavery important question, but | would say that they tend to be rather smart creatures. Physicians are
rather smart and they respond to what they hear and incentives that are out there.

We have heard from training programs, from genetics programs. The loss of funding
has been a significant issue, funding support.

DR. WILLARD: That'sahypothesis. The alternative hypothesisisthey're really
excited about genetics and they've decided that the way to do that is through cardiology or hematology or
medica oncology, and the answer is not necessarily to go through medical genetics.

I'll throw that out, and I've got Debra and then Ed on the list.

DR. LEONARD: So thisiskind of afollow-up to that. Thinking about genetics as a
specialty areaisn't consistent with the future model of genetic medicine in that every physician is going to
have to practice genetics, and so are workforce studies looking at the amount of genetics being practiced by
all the other specialty areas? And then it comes down to an education issue, not an issue of whether there
are enough specialists.

One of the issues with having it be in everybody's practice is that genetics, because the
public is not well-educated about genetics, it's very time consuming because you have to start back with
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what's a gene and what's a mutation, not just explaining you have a mutation in such and such a gene that
causes this disease.

A gquestion. Are the current models and mechanisms for health care practice, with
genetics being compartmentalized as a speciaty area, and health care reimbursement issues, where you
don't get paid for spending time talking to a patient, are they consistent with the anticipated future of
genetic medicine?

DR. COOKSEY: Just to be clear, | fully believe that genetics will be integrated into
our practice and understanding and thinking about health and medicine without question. When it will
occur and how it will occur, it will occur in ajagged path probably. | have no disagreement with that.

I think when I've said that | think that it needs to be a strong specialty, isthat every
area that tends to be organ systems, we rely upon a cadre of specialists to help us practitioners with the
more complex patients, with understanding the new and assisting with the diffusion out.

Asfar as, and I'm forgetting alittle bit the nub of your question, is the education
adequate or is the model adequate or are we studying the right things --

DR. LEONARD: Can the current health care system adapt to genetic medicine and
what has to happen to make that happen?

DR. COOKSEY: Wearelooking. We're just starting this year to look and to talk to
primary care physicians, internists, and family medicine physicians to see what they're doing now and to try
to get someindication of things like what got you involved?

The data that's out there, and there is some data, says that primary care physicians
become more involved with genetics when they are younger. They've had some course work in genetics.
So they've been younger graduates, they're at academic medical centers, they have patients who ask them
about it, and when there is something that they can do with the information.

Now, some of this research dates to the early '90s before BRCA testing and other
testing was available, but again, | think that the primary care physicians are individual s that play an
extremely important role and need to be educated, but they're targeted. Their look will be targeted. There
have been editorials. The primary care physician can't do him or herself afull family history. They can do
targeted. So they can congtruct pieces of the family history.

For instance, if the family history is a core part of genetic services, | think we haveto
look at how that's collected within the health care system and where that data is held and how you refine it
so that you don't reinvent the wheel every singletime. Certainly, genetic counselors and others are very
well-trained at doing the complex three-generational family history. | don't think it's necessarily efficient to
expect family medicine doctors, and they've sort of said we don't have the time and we can't do it. So we
have to look at this as a systems problem that we need to address and | think that efficiency is extremely
important in rethinking the systems of hedlth care.

There are some interesting models out there. The Kaiser of Northern California, Ron
Bachman has a model that has a sufficient number of genetic counselors for that population. | can't
remember how many covered lives he had, but there are some ways you can ook a some good models and
sort of get the numbers that might be needed and see how they're used when you remove reimbursement
congtraints and whatever and when you have a defined population group and a care system that has
responsibility and it takes responsibility for managing the patients.

So | think there are some models that are out there, but | think it requires new thinking,
less focus on the silos of who does what, more recognition that the incentives will be for subspecialists and
specialist physiciansto take it up. They will have incentives to do that. For the primary care physicians,
there are different incentives and different issues, and you've got to recognize the incentives and go with



52

those, whether those are professional or financial or whatever. That's what drives people.

DR. WILLARD: Thank you.

Ed?

DR. McCABE: Two things. Oneisthat | firmly believe we've got to improve genetics
education. Everyone has to be knowledgeable in genetics.

I'd also like to think there's going to be arole for the geneticist in the future, and the
analogy istheradiologist. We all look at x-rays, but when we really want to know what's in that x-ray, we
go to the radiologist, and | think that's the way we're going to dig in genetic information.

Having said that, though, | think there's a cultural problem in genetics. Medica
students go to medical school because they want to make people feel better. Geneticists are diagnogticians.
Neurology went through this afew years ago when they were losing all of the -- they couldn't do anything
either, and they developed an area of interventional neurology, because otherwise that was going to be lost

to the neurosurgeons and the others.

I think if we continue to focus on diagnostics in genetics, we are doomed to failure
because it will be avery small part of the physician graduates who want to go out and never make anybody
feel any better, and that's a problem. Outside of biochemical genetics, it was mentioned today, what we do
ismanage. We don't really make people feel better.

DR. WILLARD: Thank you.

I've have Reed, Francis, Barbara, Kimberly, Chris, and Brad in rapid order. Reed?

DR. TUCKSON: Rapidly, how would you assess, any of you, the adequacy of the
genetic-based education in health professiona schools today? Are you convinced that the leaders of
medical schools and nursing schools have understood the inevitability that medicine is a genetic-based
discipline now and that if you're going to learn heart disease, there is a genetic basis of heart disease? If
you're going to learn cancer, there's a genetic basis of cancer. If you're going to learn liver disease -- there's
agenetic basis of all these things. Has there been arevolution or are we till at the point where today's
graduates, we will still be having to plan on continuing medical education catch-up, even for this class, or
have they accepted this?

DR. BOUGHMAN: [ will give you alittle bit of data this afternoon, but the current
students, at least in medical school, by the counts that we have available, are not only receiving in nearly
every medical school the basics of genetics, they in fact are being tested on at least aspects of the basics of
genetics, even in the national medical examinations by the national boards. That is a great improvement
over five years ago.

Thered trick, though, however, is not back to the definition of the gene or the basicsin
didactic lecture format. It is actually during the training and the practitioner aspects of this. How do |
incorporate this? That immediately becomes both a curricular issue in the training program and a process
that the professional guidelines that are out there that help determine what the services that a patient with
Disease X should be able to receive in order to be cared for adequately.

DR. TUCKSON: Nursing schools?

DR. COOKSEY': | can comment on nursing. Nursing has studied this issue and their
consensus is that general nursing education at the baccalaureate level or the associate degree level has had
very limited inclusion of genetics in the curriculum, and they are trying to address that.

| think another issue that should be considered when we think about educational
preparedness and competency for the workforce is to recognize that you have 2.5 million or so practicing
nurses out there, and you need some level of awareness for all professionals within various aress.

But something else that has to be right up there as well is recognizing that within
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professions there needs to be again this cadre of genetics specialists, | think both to help educate and to help
move the profession along and set the vision and the pace. So whether it's pharmacists, nurses, other
professionals, it'sthat higher level, whether it's master or at least trained, who are doing clinica practice
that's in more sophisticated genetics to help do the training and education and keep the profession aware of
the changes that are happening. So it's not just the body of everyone, like al med students. It's that
specialty training.

DR. TUCKSON: | can't ask any more questions, but what | hear, though, and what |
don't hear from these answersis| think | hear that it's coming. What | don't hear is we're on top of it.

DR. SHEKAR: WEéll, let me respond to that from our perspective that both the projects
that | mentioned, the Geneticsin Primary Care as well asthe GIFT program, succeeded and are succeeding
because of the commitment of the university administration over and above the faculty that are applying for
those projects. So those are applied for by those universities, and the only way that those programs are
getting those is obvioudy the quality of the applications, but also the support from people from within to
provide that support to those projects. So it's very clear, Reed, that in order for genetics to move forward
through those venues, there obviously needs to be support over and above the faculty investigative level.

DR. BOUGHMAN: The NCHPEG talk this afternoon will help answer that.

DR. WILLARD: | want to keep this going because my watch says we have 10
minutes.

Francis Collins?

DR. COLLINS: I'll try to be quick. | think, Hunt, you asked the right question at the
beginning of this discussion about what is the model that we would like to see happen in the course of the
next decade or so, as opposed to what path are we on right now, because | think the path we're on right now
doesn't ook very encouraging. The statistics quoted about medical students running away as fast asthey
can from the discipline of medical genetics are sobering indeed.

I think a major reason for that is the absence of effective role modelsin their vicinity.
As medical students, were al influenced by the people we see in our environment who sort of are the kinds
of docs that we would like to become, and sadly, | think medical geneticists, most of them pediatricians, are
seen as taking care of relatively rare conditions. They're seen, sadly, as practicing the genetics of
yesterday, instead of the genetics of tomorrow. The genetics of tomorrow seems to have been grabbed up
by other disciplines, BRCA1 and oncology as the most obvious example, but there are others. | think
students are pretty clever to figure out sort of which way the wind is blowing.

So | think the model that you ask for, which most people | think would now endorse, is
the sort of radiology example, where everybody who is a primary care provider, and that's not just M.D.s,
need to acquire genetic skills, and when Joe Mclnerney talks about NCHPEG, I'm sure helll go through
some of the ways in which that organization is trying to push that agenda forward, but that there will have
to be experts, specialists, who are in a position to sort out the complex circumstances that are going to
happen very frequently.

| see two major problems with that model. Oneis reimbursement, and that would be a
very appropriate topic for this committee to think about in terms of how are we going to take something
which istime-intensive and procedure-limited and turn that into something that could be adequately
reimbursed as an incentive both for the primary care provider and the expert to actually be compensated for
what they do.

The other barrier, though, that | seeiswhat appears to be at the moment afairly strong
level of resistance on the part of those who would become the experts to taking on that new role, to giving
up therole of being the academic clinical geneticist taking care of the rare disease and becoming redlly, ina
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much more different kind of model, the place to which awide variety of complex conditions, most of them
probably affecting adults, would get referred for sorting out. Also, as part of that, abandoning, sadly, the
model where you can't see a patient in less than an hour and a half, which has to be abandoned if this whole
thing is going to work.

So the question | have after my little speech here isto ask Judith, in your survey of
medical geneticists, do you in any way get feedback from them about their receptivity to that kind of avery
different kind of professiona role in the future?

DR. COOKSEY: We did not probe those questions on the survey. | think the survey
methodology would be very limited to that, but it could have been something -- 1'd have to go back and look
at the survey and see if we can get some hints. We certainly asked them attitudes, beliefs, their sense of the
quality of care that's provided, the quality of genetics care that's provided. 1'd have to think if we covered
some of those others and 1'd be happy to do it.

I think that one example to think about in thisissue might be the infectious disease
doctors and how they stepped up to the plate with HIV and how they're continuing to step up to the plate
with emerging infections, with bicterrorism, with other things. Y ou had a very relatively small specidty
that, as another example to radiology, treats all ages, everybody can get infectious diseases, and they can be
mild or they can be serious and life-threatening. They're treatable.

They stepped up to the plate and they helped train others, which geneticists are doing.
There's a continuing need for infectious disease experts because of some challenges that we're facing, but
leadership from that community, at atime that many physicians and other health professionals did not want
to see HIV and AIDS patients because of personal risk or perceived personal risk, they came up. That was
important and we've diffused the treatment of HIV out into fairly broad medica practice now with the
Specialty.

Francis, the question that | poseto you, | think it's alittle premature to answer Hunt's
guestion about what's the right model. We can think more about that. We're keenly aware that the current
model isn't the best model. | happen to think there's value in studying it.

Y ou haven't addressed the issue of the large group of specialist physicians who are
taking on genetics and how geneticists really have an opportunity to work with that group because that's
where things are going right now.

DR. WILLARD: Great. Thank you.

Barbara?

MS. HARRISON: One of my main concerns, as well aswe've been talking alittle bit
about increasing the number of medical geneticists, but also increasing the number of genetic counselors,
and | think the root of that problem is reimbursement, which we may talk about more later. | don't want to
spend the time now.

But | one of the highlights when you were talking was this Bureau of Labor Statistics
and how we are just not on there and how that's used by alot of career counselors and guidance counselors,
which, especialy from the genetic counseling standpoint, are who we need to reach. | was just wondering
if you had any ideas about how we can get on that list or kind of what the issue is there.

DR. COOKSEY: The Bureau of Labor Statistics is down the street a bit. The
problem isthat the data they collect, they fund every state, usually an Office of Employment Security, to do
surveys of employers as to what categories of employees they employ by occupation, and then they fill in
with Census data the self-employed.

We could certainly talk with them. | think the numbers are probably too low, and when
they look at physicians and when they look at the 600,000 physicians or nearly 600,000, they look at
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physicians, they look at pharmacists, they look at dentists. They don't look at the subspecialty level. Soit's
avery coarse measure that |ooks at every occupation in the country, including some small-level ones. You
know, hair stylists, manufacturers of stainless steel. | mean, thisis labor statistics information for our
whole economy.

So we could, but | don't think that's quite the way to go to get on their radar. | just
think that's not quite the -- it won't succeed, | think.

MS. HARRISON: Okay. Just real quick, would allied health professionals be on that
list?

DR. COOKSEY: Specific dlied health professions are. They have diagnostic
professional groups and they have technicians and technologists and sort of more support level. Again, it
needs to be afairly large group, but there's about 30 different professional groups that they do collect data
on, and | can share that and seeif it looks like it makes sense.

DR. WILLARD: Thank you.

Kimberly?

MS. ZELLMER: | just had kind of a quick comment. | think that from the lay
person's point of view, having been through amniocentesis and al that with my kids, it seems like there are
certain areas that maybe there's a better job of getting genetic information out there and doing a much
better job.

But | think in the case of rare diseases, | think that they are still way far behind, and |
think that the primary care physicians, | think they're probably good to refer patients on to specialists, but |
think even in rare diseases, the specialists aren't making the diagnosis of rare diseases. In our case, we
went to three different pediatric neurologists at teaching hospitals before we got a diagnosis of arare
genetic disorder.

Then the other thing that | think isimportant for a primary care physician's education is
not only knowing to refer patients and having that basic genetic information, but part of the problem that |
know that we've had and aso | know from other families with kids with genetic disordersis once you've
been diagnosed with a genetic disorder, many primary care physicians don't know what to do with you.

Weve been to three different pediatricians to find one who's comfortable giving us
advice on whether or not our daughter should get immunizations or not or what types of medicationsit's
okay for her to take, and the pediatricians like to defer to the pediatric neurologists, but the pediatric
neurologists know nothing about more common medications or they know very little about immunizations.
So it's hard to find someone who's going to make those basic decisions.

So | think you've got issues of not only finding people to recognize less common genetic
disorders, but | think also teaching primary care physicians what their role is going to be once they're
dealing with a patient who has a genetic disorder.

DR. McCABE: Thank you very much.

With that comment, | think we're going to wrap up. Thank you, Hunt, and thank you to
our panelists. Dr. Boughman, we'll see you again after lunch.

We only have 45 minutes for lunch today. So that's going to be achallengeto
everyone. We do need to be back here sharply at 1 o'clock, though, because that's when we have our public
comment session. We have seven people in a 30-minute session this afternoon, so | would ask al of our
public commentators to please try over lunch to think about how you can keep your comments to two to
two and a half minutes so there is time for us to have discussion.

Thank you.

(Whereupon, at 12:15, the meeting was recessed for lunch, to reconvene at 1:00 p.m.)
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AFTERNOON SESSION (2:00 p.m.)

DR. McCABE: WEe're going to begin our afternoon session. We have seven speakers,
as | mentioned before the lunch break. | would encourage the speakers to please try and cut their
presentations. If it stretches into a four- or five-minute presentation, there will be no time for questions,
and | would encourage you to turn in your items in writing and permit the committee to have time to
discuss them with you.

Our first speaker is Dr. Paul Billings, who is speaking for the Laboratory Corporation
of America. Thank you.

DR. BILLINGS: Thank you, Chairman McCabe, distinguished committee members,
friends, and guests.

I'm Paul Billings. I'm an internist, amedical geneticist, a professor of anthropology at
the University of California a Berkeley, I'm the co-founder of GeneSage & Company, and for many years
I've conducted research on the trandation of biotechnology from lab to clinical care and in consumer issues
in genomic medicine.

For instance, and this may be of interest to the Chair, given comments he expressed
yesterday, I'm currently the Pl on a grant funded by the Robert Wood Johnson Foundation that seeks to
document and analyze legal and policy precedents affecting standards of care in genomic medicine. An
initial database and draft analytic summaries are complete and | would be happy to give the committee, its
members, and staff access to this project'sinitial results. The work will be reached at
www.genewatch.org., a site sponsored by the Council for Responsible Genetics, and it is produced with the
help of the National Council of State Legidatures and distinguished legal scholars.

I've also recently completed a large project considering the potentia usein non-
insurance health markets of genetic testing.

But I'm here today having recently become vice president and nationa director for
genetics and genomics at Lab Corp. Asyou know, Lab Corp is one of the largest clinical reference labsin
the country and isthe provider of the highest-quality molecular and genetic tests and services nationwide.
I'm pleased to be a part of such an excellent group of laboratorians.

I would like to make three brief comments, primarily in response to the discussions
yesterday and the characteristic incisive comments by Reed Tuckson and Huntington Willard. 1t has been
over 10 years since | testified before a subcommittee of the House of Representatives on genetic testing and
the then-current ClI A-associated oversight practices.

First, the actors in genetic testing now -- consumers, patients, providers, payers,
producers of technology, labs, standard setters, lawyers, and others -- are al generaly united in the intent
to provide safe, valid, and information-rich testing in the United States. While variance in quality of testing
practices will always occur and a few enterprises may need to be curtailed, the system with its current
mission standards and checks is working. | have seen no convincing data that documents current
systematic harms or end user dissatisfaction with how genetic testing is now delivered.
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Rather, demand for more products seems apparent, even with well-known public
concerns about the uses of genetic information by third parties and privacy. Attention rightly ought to be
paid to the needs of informed and, therefore, empowered consumers and patients who are changing the
balance of power in demand and decisionmaking and who will be significant determiners of the market for
tests and its qualities in the coming days. Therole will likely be more important than some experts now
feel comfortable with.

Second, clarification of nationally enforceable standards, oversight, and appropriate
regulation is desirable. The issue has always been neither doing too much nor too little given this rapidly
changing field, its evolving methods, and the wishes of components of the health care system. There are
significant problemsin the payment and coverage systemsin our country that do not promote equitable
access to the benefits of genomic medicine and sometimes contentious issues related to intellectual property
ownership and policies currently affect which genetic and genomic tests are being delivered and their cost.
Aswith regulation, these topics are relevant to your work as well.

Finally, | first took part in a debate about the special nature of genetic testing for policy
purposes here in Washington many years ago as part of the Joint NIH/DOE Committee on Genetic
Information and Insurance, which was chaired by Tom Murray. At that time, | argued that there are
unique qualities of genetic tests and information, fully aware that this smacked of the so-called genetic
exceptionalism and essentialism and that genetic data can be part of medical information generally.

Discriminatory practices using health-related, disability, or genetic information can be
wrong and, if so, ought to be prevented. Pertaining to genetic information, the so-called laboratory of the
states has legidated for yearsin this area and now devel opments at the federal level are occurring.

For the purposes of this committee's work, clarity about what, if anything, is specid
about genetic testing remains a challenge. As mentioned yesterday, the fact isthat practices of those
developing and delivering new imaging modalities are relevant and examination might cast light on non-
unique aspects of the expansion in genetic services in this country. The need to collect data on the specia
aspects of genetic testing practices now and to let the information direct new policy and regulation is
prudent conduct.

While new regulation and law can precede large-scale problems -- for instance, the
banning of human reproductive cloning on primarily current safety grounds or the outlawing of certain
discriminatory practices arise from genetic information simply because it violates basic American
principles of fairness -- policy made anticipating problems or without enough data to direct it usually is
fraught with folly.

Thank you for your time and attention. | would be happy to supply the committee with
my comments in writing if you wish. Thank you.

DR. McCABE: Thank you, Dr. Billings, and we would appreciate it if you could
supply your comments to usin writing. 'Y ou can provide them to Sarah Carr. Thank you.

Our next speaker is Dr. Chin-To Fong from the University of Rochester School of
Medicine and Dentistry.

DR. FONG: Wdll, | thank the committee for giving me the opportunity for afew
comments to give some perspective. As a person that's spent afair bit of time on what | call the front line
of some of the teaching efforts, | spend about 50 percent of my effortsin medical education, and I'd just
like to share a couple of points with you.

Oneis, to sort of put into perspective our programs, what | thought of is this hierarchy
of interest. If you take this triangle as the pyramid of the genera public, with sort of increasing degree of
interest in genetics, thisis probably, in Dr. Willard's analogy this morning, the iceberg, and somewhere in
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the top half are folks who are highly more interested in genetics. Thisisthe informed public that is
interested in genetic issues, and somewhere in that upper group would be professionals that have to deal
with genetic issues. At the topmost of this hierarchy are genetic professionals, who need to be interested in
genetic issues. Thisis how we make aliving in some ways.

So the amount of training needed to reach the top of the pyramid certainly increases the
further you go, and what | really perceive as our real important agendais to prevent the knowledge gap
from the top and bottom of this pyramid to be widened as genetic technology becomes more and more
advanced. In other words, if you don't watch it, this pyramid is going to get more and more e ongated and
we're going to fall further and further behind.

We take the current high school student as an example, as an approximation of the
future public, and to think about high school education particularly. One of the issues that deal with high
school education is that many of the existing programs that encourage genetic education turns out benefit
kids who are aready interested in genetics.

Secondly, professiona development of the teachersis sorely needed, and thirdly, we
need to really watch out to adhere to current state science curriculum standards, because this is what
teachers have to deal with. Fourthly, we need to watch for availability of laboratory equipment to al
school digtricts, which is easier said than done.

Fifthly, while we're interested in genetics, the current vogue in education in genera at
the school level isto develop student-centered education approaches that encourage critical thinking and
problem-solving, and we think genetics teaching fits very well into that model.

So in Rochester, we have a new project called Project BEGIN. It takes advantage of an
infrastructure in the New Y ork State teachers. Thisis called the New Y ork State Chemistry and Biology
Mentor Network.

In deference to Dr. McCabe's call for brevity, | will skip through some of these specific
items, but basically there is a hierarchy among the teachers in New Y ork State that starts in the top with the
highly motivated, so-called coordinating mentor teachers that would then evolve the curriculum
development and teacher training. They work with the regional mentors and the regional mentors aso work
with local teachers. So thisisthe network of instructors within New Y ork State that we capitalize on.

We take advantage of this network by bringing the mentors to the university and to
summer workshops. We've developed a problem-based case that is very rich in ELSI issues that adheres to
certain parts of the New Y ork State science curriculum standard and that the coordinating mentors then
take back to the regions to implement in the schools. So the mentors would disseminate these curriculum
into the schools.

We also supply the participating schools with laboratory equipment to support some of
these lab activities.

DR. McCABE: If you could wrap up in the next 30 seconds, please.

DR. FONG: | would refer you to the handout on the efforts we're doing with the
medical education. So I'll probably quit here.

DR. McCABE: Thank you very much, and | would refer the committee to the handout.

Thank you very much, Dr. Fong.

The next isfrom Ms. Dawn Allain, National Society of Genetic Counselors.

MS. ALLAIN: Good afternoon. Again, my name is Dawn Allain, and I'm the current
president of the National Society of Genetic Counselors. It's my pleasure to speak on behalf of NSGC,
which represents genetic counselors worldwide and is the leading voice, authority, and advocate for the
genetic counsaling profession.
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Like others, NSGC recognizes we are entering an era where genetic services will
increasingly have a significant impact on health care. Although genetic advances will benefit health care
services, they will also pose challenges, particularly asthey relate to access to genetic care. Specificaly,
many areas of the country have few or no geneticists or genetic counselors and many non-genetic health
care professionals have minimal training in basic genetics. NSGC supports the expansion of not only the
genetic counselor workforce, but also all genetic professionals. We aso support increased training and
education of health care providers.

I would like to highlight some key areas which NSGC believes could increase the
genetic counsel or workforce, as well as access to genetic services.

In regards to increasing the genetic counselor workforce, NSGC proposes three areas
for consideration. First, we encourage SACGHS to support the renewed passage of and appropriations for
the Allied Health Reinvestment Act. If this act is renewed and budgeted for and HRSA develops grants
targeted specifically for genetic counsalors, genetic counseling training programs could be eligible for
grants promoting recruitment of minorities, development of didactic education and clinical internships, and
programs for faculty development.

Second, NSGC recognizes that access to genetic counseling and testing services
requires genetic specialists to practice in underserved patient popul ations and/or geographical areas.
Inclusion of genetic providersinto federa acts and programs would enable expansion of genetic services
into these areas. For example, while federal programs, such as HRSA's National Health Service Corps,
specifically aim to increase access to primary care physicians into underserved popul ations through
scholarship and loan repayment programs, there are no programs specifically targeted for genetic
providers.

NSGC would like SACGHS to support the development of federally-funded
mechanisms for enhancing clinical genetic services in underserved populations. We aso urge SACGHS to
promote devel oping network infrastructures which will alow the provision of genetic services through
telegenetics and web-based modalities to enhance access to genetic services in these areas.

Third, employahility of an increased genetic counselor workforce and improved access
to genetic health careis directly tied to rembursement for genetic services. According to preliminary data
obtained by NSGC, many medical centers subsidize genetic counseling services because there isno CPT
code for genetic counsealing services and there is no manner in which genetic counselors can hill.

The NSGC is committed to obtaining more comprehensive coverage for genetic
counseling and testing services. We encourage SACGHS to make appropriate agencies aware of the
current problems of billing and reimbursement and support state-based licensure for genetic counselors, the
lack of which limits patients’ access to genetic health care.

Separate from services provided by the clinical genetic workforce, it is clear that non-
genetic health care providers are aready providing some level of genetic services, including ordering and
interpreting genetic tests.

NSGC strongly believes a well-informed and prepared health care workforce will lead
to appropriate utilization of genetic services. We have and will continue to play an active role in educating
health care professionals about genetic counseling and testing services through the development of
professiona guidelines and genetic education programs.

Based on our experience, NSGC believes that development of genetic curriculum or
educational programs should be tailored to each medical specialty to ensure that each health care provider
understands the immediacy and relevance to their patient populations. Education must also stress the
underlying genetic component in common complex disorders, as well as single-gene disorders. In
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education, educational programs must incorporate mechanisms for distance learning to help meet the needs
of educating non-genetic health care providers. NSGC requests that SACGHS support the development
and implementation of model educationa programs.

In conclusion, genetic counsalors currently provide alarge percentage of direct patient
care, genetic services, and education of health care professionals. Therefore, increasing the genetic
counselor workforce will be critical to continuing trandation and integration of genetics into routine health
care. We encourage SACGHS, in conjunction with professional and consumer organizations, to continue
to develop thoughtful yet practical strategies addressing the issues regarding oversight for genetic testing,
education of health care professionas, and an increased workforce.

The NSGC membership has vast experience and expertise in direct patient care,
laboratory services, research, public policy, and industry-based genetic services. We are available to work
closely with SACGHS as you continue to address your important mandate.

DR. McCABE: Thank you very much, Ms. Allain, and while Dr. Lawrence O'Connor
from the AMA comes forward for his presentation, | just want to make a comment that the NSGC has
presented in public comment at every one of the meetings of the Secretary's Advisory Committee on
Genetic Testing and now the Secretary's Advisory Committee on Genetics, Hedlth, and Society. We
appreciate your coming and commenting.

Dr. O'Connor.

DR. O'CONNOR: Thank you, Dr. McCabe.

My nameis Larry O'Connor and | represent the American Medical Association. Now,
the mission statement of AMA is to promote the science and art of medicine and the betterment of public
health. With regard to genetics, we at the AMA are committed to providing educationa tools that will
enable physiciansto better understand and incorporate medical geneticsin their clinical practice.

This commitment is perhaps best illustrated in our genetics and molecular medicine
website, which is shown here, the front page. This siteisintended to serve as a portal by which physicians,
aswell asthe general public, can obtain information on and links to the most current information in
genetics.

Now, briefly, I'd just like to point out afew highlights that we have on our website
here. For example, within our website we have a series of short educational primers that appear under the
Number 1 heading there on various topics related to medical genetics, including gene therapy, stem cells,
gene testing, and pharmacogenomics. These primers provide a brief summary of the subject matter and
links to other sites where additional information can be obtained.

Now, we also have sections that are updated regularly listing recent advancesin the
field of medical genetics. These advances include not only research in clinical breakthroughs, but also
news stories highlighting the social, economic, and legal implications of genetics.

In addition, there is always a special section within our website that provides more
detailed analysis of current topicsin genetics. As shown here, one such example is atopic on the recent
anniversary of the double helix structure of DNA.

Now, the AMA also has a number of collaborations with a variety of national
organizations to improve physician understanding of medical genetics. For example, we have recently co-
sponsored a two-day seminar with the American Bar Association and the American Association for the
Advancement of Science on applications of the human genome in clinical medicine.

Now, for physicians, we also have available a number of CME programs available
online that can be used to better understand not only the science, but also ethical issues relating to the
genetics, in this particular case shown here, of ovarian and breast cancer.
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Now, the AMA continues to seek out new collaborations with federal, non-profit, and
private organizations to develop new educational tools on genetic medicine. Currently, we are partnering
with a number of organizationsto help develop and disseminate educationa programs in medical genetics.

Now, two examples shown here on our website -- actually, they're not on our website
yet. They'll soon be posted on our website -- include a collaboration we have with the Dartmouth Medical
School and the CDC to promote and distribute their educational program called "Genetics and Clinical
Medicine." In addition, we're also working with the March of Dimes to promote their new education
program called "Genetics and Y our Clinical Practice.

Now, in the interest of time, | won't go into what each of these programs covers, but
suffice it to say that each of these are intended for the primary care physician and are intended to provide
tools and guidance to assist them in integrating genetics into their patient services.

Now, in conclusion, we at the AMA fedl that our access to our physician members
places us in a unique position to help increase awareness of how genetics can be integrated into clinical
practice. We welcome the opportunity to collaborate with other organizations to create new educational
tools or to assist in publicizing existing educational tools that may aready be out there.

Thank you.

DR. McCABE: Thank you very much, Dr. O'Connor.

Well now move on to Ms. Sharon Olsen from the Oncology Nursing Society.

MS. OLSEN: Thank you, Dr. McCabe.

Dr. McCabe and committee members, thank you very much for having us here. My
name is Sharon Olsen. I'm an oncology nurse. I've been in oncology since 1969 and I've very proud of it.
I'm here on behdf of the Oncology Nursing Society.

ONS isone of the largest professional organizations in the world. It's composed of
over 30,000 members. These are registered nurses and other health care providers. All are dedicated to
excellence in patient care, education, research, and administration in oncology nursing. Wed like to thank
the advisory committee for this opportunity to provide testimony on workforce issues regarding genetic
testing and counsdling.

The Human Genome Project accomplishments have made it very clear that in the
genomic era health professionalsin every medical specialty will utilize genetic technologies and genomic
information in the prevention, diagnosis, and treatment of disease. Oncology nurses are pivotal to the
interface between genetic technologies and the patient. As such, in 1995, the Oncology Nursing Society
put together a strategic plan that set as a priority the integration of geneticsinto its educational and practice
initiatives.

You have in your packet our written testimony. Thereis also testimony available at the
table outside. 1 will highlight here only a couple of our accomplishments and outcomes to date.

In 1996, a Cancer Genetics Special Interest Group was formed for nurses working in
cancer genetics to provide aforum for networking, education, and professional growth so as to improve our
genetic services provided to our patients. Asamember of this group, we are spearheading efforts to help
all oncology nurses recognize the relevance of genetics for their practice.

With the support of afive-year grant from the National Cancer Institute, the Oncology
Nursing Society offers athree-day continuing education accredited course that is entitled " Genetics Short
Course for Nurses." It provides basic genetics education for nurse clinicians.

Third, with the support of ELSI funds from the Human Genome Ingtitute, a bench-to-
bedside science lecture series has been offered at the Oncology Nursing Society Congress for the last three
years. Typicaly, we have over 3,000 individuals attending this session each year.



Just this year, the Oncology Nursing Society released a practice and education-based
genetics tool kit for oncology care for our members, and lastly, the Oncology Nursing Society has
collaborated with our colleagues at the International Society of Nursesin Genetics and with the American
Society of Clinical Oncologists on the publication of position papers and standards of practice.

While the Oncology Nursing Society has played and will continue to play akey rolein
educating and training oncology nursesin the provision of quality genetics care, ONS maintains that these
issues cannot be addressed soldly by private and non-profit sector entities. The federal government must
contribute in these critical public efforts.

To that end, the Oncology Nursing Society advocates the following. Full support and
sustained funding for the efforts of HRSA and the Human Genome Institute's EL S| program project that is
entitled "Assessing Genetic Services and the Health Workforce." Thisisaproject in which ONSwill be
actively participating.

Second, sufficient funding is needed to model interdisciplinary educationa efforts that
will facilitate the rapid and the safe transfer of genetic technologies and therapies to the service arena.

Third, federal support is needed for efforts to educate nurses and to encourage
collaboration between the myriad of stakeholdersin patient care for purposes of developing and advancing
initiatives to integrate genetics and genomics into health care.

Lastly, provision of scholarships, loan forgiveness, and other incentives are needed to
recruit and retain nurses practicing in the area of genetics.

As many of you probably know, we are expecting in the next 10 years a shortfall of
800,000 nursesin the United States. Thisisnot just aU.S. problem. Thisis an international problem.
The Oncology Nursing Society urges Congress to provide aminimum fiscal year '04 alocation of $163
million for the Nurse Reinvestment Act and other federal nursing workforce programs that are housed at
HRSA.

The Oncology Nursing Society respectfully requests that the committee recommend to
the administration as well as to Congress that they support a significant increase in funding for these
programsin fiscal year '05, as educating and training nurses takes time and insufficient investment today
will leave our nation without the care and the genetics workforce that it needs.

In conclusion, the Oncology Nursing Society very much appreciates this opportunity to
discuss workforce issues pertaining to genetic testing and counseling. Please know that the Oncology
Nursing Society maintains a strong commitment to working with this committee, and also the
administration, members of Congress, other nursing and genetics-related societies, patient organizations,
and other stakeholders to reduce and prevent suffering from cancer and to ensure that al people and their
family members have access to quality genetic testing and the counseling that they need as well as deserve.

Thank you very much.

DR. McCABE: Thank you very much, Ms. Olsen.

Our next speaker is Mr. Michael Rackover from the American Academy of Physician
Assistants.

MR. RACKOVER: Good afternoon. | represent the American Academy of Physician
Assistants, and it isthe only national organization that represents physician assistants in al specialties and
all employment settings.

While PAs practice in at least 61 specialty fields, 44 percent of this year's respondents
to our national survey reported that their primary specialty was in one of the primary carefields: family
general medical practice, general internal medicine, OB/GY N, general pediatrics. The other prevailing
areas that PAs practice in are surgery and their subspecialties, emergency medicine, and the subspecialties
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of internal medicine.

Asauniversity professor at a PA program, | make recommendations to the Association
of Physician Assistant Programs, which is called APAP, established in 1972, and thisis the national
association representing physician assistant education programs in the United States.

The Accreditation Review Commission on the Education for Physician Assistantsis the
accrediting agency that protects the interests of the public and the PA profession by defining the standards
for PA education and evaluating PA educational programs within the territorial United States. This
organization is beginning the standards review process from this day until December 1st, 2003, and it is
soliciting comments or suggested changes regarding the current standards.

I will try to make the appropriate recommendations, as my roleisin physician assistant
education and nationally is genetic literacy, to improve the education of PA students and postgraduate
physician assistantsin clinical practice with respect to the integration of genomic medicine. My concernis
that we are having a difficulty as the students are coming out. There are no mentors to help them take what
we are training to apply it to practice.

My other concern here is that when we talk about family history-taking and family
practice, it should be synonymous. The correlation | present to you as a former x-ray technologist in
diagnostic radiology, because of the shortage of radiologic technologists, you wouldn't expect a
mammography to be done onsite. So it should be synonymous that in family history, the public assumes
that the practitioners will understand their family history to be able to make applicable testing and to be
able to take care of preventive medicine for themselves.

Thank you.

DR. McCABE: Thank you very much, Mr. Rackover.

Our final speaker from the public comment session is Dr. Fred Ledley from
Mygenome.

DR. LEDLEY: Hi. Thank you for having me, and my apologies for not being here
yesterday. | had the same choice most physicians have in practice, whether you pay attention to the 16-
year-old who crashes into the goalie and doesn't think she can walk or whether you spend time talking
about genetics, and | chose the same thing most health care providers choose.

| want to take the first 10 seconds and congratul ate the committee and the people here
on the work that was done to get the Senate to approve legisation on genetic privacy. Hopefully, this will
go through the House and this will be alandmark, if it passes, in reducing one of the great barriers that has
prevented consumers from having access to genetic testing.

My message to the committee is that this is only one barrier of many which prevent the
health care system today from playing a proactive role in meeting consumer interest in predictive genetic
tests, and | will restrict my comments today to predictive testing and not prenatal or genetic disease testing.

In addition to the inadequate training of professionals, there isthe issue of the interest
of the hedlth care providers, many of whom are also contributing to meetings about the need for increased
emphasis on socia and behavioral causes of disease, increased recognition of spousal abuse, and of course,
in pediatrics, where | trained, injuries and family issues.

The demographics of hedlth care utilization isacritical issue, | believe, for this
committee. Even if every physician was providing adeguate genetic services, CDC data says that only 37
out of 100 peoplein our society go to a hedlth care provider for preventive medicine in any given year.
You can multiply it out. Inyour lifetime, that gives you about 15 hours of preventive care. There are not
that many hours in that for in-depth genetic background and training.

Thisis particularly acute for young adults. For women, the number is alittle bit



higher, but they're using their OB/GY Ns for practice, and in the period of time in which predictive testing
would be most useful and most important, few of us, few in the 15 to 44 demographic, go to health care
providers. More of us, ironically, in our society are going to alternative providers for health and wellness
care.

There has been very little incentive for payers or providersto build the infrastructure
for genetics. | think there are a number of academic centers that have shown how outstanding that can be
when that investment is made, but it's expensive. Forrester Research has identified fear of the cost of
genetics as one of the things that's inhibiting growth of genetics.

Consumers have an enormous lack of trust in the health care system with genetic data.
The genetic privacy legidation is useful, but | believe that consumer concerns for privacy are primarily
emotive and not practical, and that family history istraditionally something that's out there. In our surveys
of consumers, there is enormous fear of this in the hands -- they trust their provider. They don't trust the
HMO, the PPO, the employer, and, very importantly for people at this table, the government is not a good
guy in the eyes of many consumers when it comes to privacy.

Consumers believe that genetic history is very important. I1t's something they want to
do, but the same disparitiesin health care that plague everything else in our system are even more profound
for new technologies like genomics.

The cogt, the reimbursement, education, literacy. We did a quick survey of al of the
documents on the web related to cystic fibrosis and only one tests out at a readability level appropriate for
consumers, and | congratul ate anyone who is here from ACOG that they wrote the one that in fact passed.

Raceisabigissue. Geography isabigissue. Trust of the local resourcesisabig
issue.

This problem that we're discussing today -- | believe we aready have inadequate
resources -- potentialy isonly 1 percent of the demand for genetic services that we will have within a
decade.

Let me give you some context. The Kaiser Family Foundation on their website lists all
the public opinion polls that have been done over the last 10 or 15 yearsin health. In every one of them,
more than half of the people asked say they would have genetic tests to know what diseases they'd have
later in life, whether or not it's treatable, whether it's curable, whether it'sfatal. No matter what adjectives
you put in front of it, it's over 50 percent. Our data suggests that when you actually put a specific disease
in front of people which runsin their family, acceptance would be in the 85 to 90 percent range, and this
includes things like drug sensitivity.

Privacy concerns are so profound that in some studies we and others have done, people
say they would not do genetic testing if it's reimbursed, only if it's self-pay. We seea 2 to 1 preference for
self-pay if it's associated with the ability to decide and have control over where that information goes and
who seesit. Asl said, thisislargely personal.

We find that consumers are smart. | had a professor in medical school who said,
"When in doubt and you don't know what's going on, ask the patient,” and what we seeis that consumers
have an awful lot to say. They want control. Autonomy isvery important. Accessis very important.
Quality information, knowing the laboratory provides quality results.

Consumers want to provide informed consent. | think it would be a shameiif thisis
something that's passed away astoo complex. Even for smple tests, things in pharmacogenomics, | think
consent is something consumers want to be asked for and want to provide.

Counsdling, follow-up. The follow-up issue is an extremely important one, as Neil
Holtzman and many others have pointed out.

64



65

DR. McCABE: Pleasefinish up in the next 30 seconds.

DR. LEDLEY: So my chargeto this committee isthat we're looking at the tip of the
iceberg here, that the solutions perhaps aren't even on the table yet, and that it's very important that the
policies that are established do not, even accidentally, create any barriers. | think that there needs to be
tremendous innovation and open-ended innovation, not only in clinical practice and training, but in
information sciences and the application of expert systems, in business practices.

There needs to be partnerships with the market to bring investment to bear to support
the kind of works that need to be done. One needsto look at the financial incentives and disincentives very
carefully. Thereis some troubling language in the Senate law that could actually prohibit financial
incentives for patients to have genetic testing, and we need to be very careful that no accidents are made in
the future about things like this.

So we believe the consumer hasalot to say. | think they're going to be in the center of
it. They'refacing a health care system that today is not providing what really any of us here are saying are
adequate services, and today's consumer is only about 1 percent of the people who we're going to be facing
in the next decade.

I think the success of this committee is not going to be decided -- the question was
asked before, how do you define success? | think successis not how do you prepare the health care system
for genomics. It'sin 10 years have we delivered the health benefits of genomics to the maximum number of
consumers?

Thank you very much for the opportunity to talk.

DR. McCABE: Thank you, Dr. Ledley.

With that, that concludes the public comment. We appreciate al of the presenters from
the public.

I would ask our three speakers to come forward now, and while they're doing <o, first
of al, I want to thank al of you for being responsive to our request at the first meeting. | know it required
putting quite a bit of information together to prepare for today.

I'd also like to point out a discussion that we had at the first meeting of this committee
where there was some concern about the designation of genetic counselors, and | want to bring everyone's
attention to a pertinent letter received from Kerry Paige Nesseler, associate administrator for health
professionsat HRSA. You'll find a copy of thisin your folders.

Based on questions that surfaced in our meeting in June, we sought clarification from
Ms. Nesseler about the eligibility of genetic counselors and counselor training programs for HRSA
program funds that support development of allied health professionals. Ms. Nesseler makes HRSA policy
in thisregard quite clear, and that is that genetic counselors are alied health professionals, schools that
educate and train genetic counselors are digible for Allied Health Program grants, the education and
training of genetic counselorsisafunding priority in the Allied Health Program, and HRSA encourages
genetic counseling and education programs to apply for HRSA Allied Health Program funding.

As someone who's participated in the training of genetic counselors, | know that thisis
something that has not been understood, and | hope we can help get word out to the genetic counseling
community that there is funding for the genetic counselors. So that's extremely important information, and
I think serves one of our purposes, to improve communication between the agencies and the public.

Thank you very much.

Dr. Boughman.

DR. BOUGHMAN: Thank you, and I'd like to take this opportunity to thank the
committee for letting us bring some of thisinformation to you. You all have in your packets the written



materias. I'm going to hit some of the highlights and give you some framework this afternoon.

Actualy, | put the dide up here with the American Society of Human Genetics logo on
it to remind you that today | am not speaking for the American Society of Human Genetics in this context.
I'm speaking as a member of the genetics community and having been involved in genetics education in
many aspects for along time and having chaired the previous work group for SACGT.

| want to remind you of the stakeholders and that Dr. Fong's very nice pyramid in fact
could be superimposed on this. What I'm going to do actually, I'm going to speak about genetic specialist
positions and just a moment about public education, but in fact allow the other speakers to focus on those
areas.

What | would like to do istalk to you and remind you yesterday afternoon that one of
the comments that was made late in the afternoon talked about the responsibility or whosejob isit? Who is
ultimately responsible for various aspects? Y esterday's focus was on oversight. Today, 1'd like to put that
framework around education, if you will.

In general education, of course, we have al of the school boards and all of the
curricula.

Let's move on to undergraduate education, which can, of course, be extremely variable,
but the American Society of Human Genetics Information and Education Committee has done one survey
and is getting ready to do another survey on undergraduate courses around the country and their content.
The bottom line there is that the content is not sufficient, especially on the basic concepts of genetics that
can be applicable to red-life situations, and in fact there's been one paper published that you have the
reference to and there will be another paper talking about suggestions for content there.

When we move in the undergraduate to medical schooal, in the premed requirements,
we're now talking about the AAMC, the Association of American Medical Colleges. It isinteresting that
medica students who have been surveyed rank genetics as the third most important content area, yet no
medical school in the country requires genetics as an undergraduate course for entry to medical school.
However, there are some other interesting requirements still out there for us. Thisis a question that has
been raised with the AAMC and they are looking at it, but change is sometimes difficult.

The medical school curriculum themselves, once again the AAMC and various other
accrediting agencies who will look at the medical school curriculum. However, we have other groups who
have been involved in the development of those, and welll get to that in just a moment.

Postgraduate programs or residencies. Now we start really getting into alphabet soup.
We have the ACGME, the graduate medical education accreditation organization, residency review
committees for every speciaty, and the American Board of Medical Specialties, which incorporates all of
the magjor boards for al of the specialties and that serves as the umbrella for each one of those
organizations.

For continuing medical education, we have the American Board of Medical Specidlties,
working through the individual boards, and in our case that would be the American College of Medica
Genetics.

For geneticists themselves, both M.D. and Ph.D., their training, the content of their
training, the accreditation of their programs, and their certification comes from the American Board of
Medica Genetics. For counselors, that isthe American Board of Genetic Counsdling.

For health professionsin general, I'm not going to go into that area. Joe Mclnerney will
be covering some of these things, but from a dightly different angle in alittle while.

Now, let's talk about the activities themsalves. In the medical school curriculum, the
American Association of Medical Colleges looks at those general curricula, but it is the Association of
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Professors in Human and Medical Genetics, a subgroup of geneticists, that have worked very hard over the
last few yearsto in fact develop curricular content for medical schools that now has been adopted by the
AAMC and in fact is out there and being integrated into many of the medical schools around the country.
Congtantly under change as we move to a problem-based learning curriculum, we have to make a variety of
changes, but at least the curricular elements are there.

Then when we get to national board examinations, we bring in another organization, the
National Board of Medical Examiners. Now, as geneticists, we have to deal with another organization to
get ourselves appointed to the right examrwriting committees to make sure that we test on genetics in order
to affirm that genetics was important in the curriculum in the first place, because the dean of a medical
school, wanting to know whether his or her medical school is meeting the guidelines, will look at the results
of the national board exams.

So now, over the last few years, in fact we now have genetics as a subset. You can
actually look for genetics as a group of questions. This has been a hard-fought battle, but we're getting
there.

In residencies, once again, the ACGME, the accrediting body, and the residency review
committees are the ones that work on the residency curriculum, and thisis not only in the didactic
curriculum, but in the practice curriculum itself, how in fact the topics are woven into the various
residencies, and I'll make afew more comments about that a little bit |ater.

Continuing medical education, which has been, in theory for avery long time, avery
important concept. Now, it's written in stone because via the American Board of Medical Specialties and
the individual boards who certify individuals, certifications are now time-limited. So peoplein fact, to
continue to be board-certified, have to demonstrate competency in avariety of aress.

Thisisawindow of opportunity for genetics, as| seeit, because in fact geneticsis one
of those areas that all of the practicing physicians out there who are garnering board certification in their
own speciaty, we can in fact provide them with the elements to teach and examine on genetics in a variety
of specialties. Thisisreferred to as maintenance of certification and is a very important item on the docket
of the American Board of Medical Specialties.

We've taked about the number of individuals certified and so on, with clinica
geneticists being 1,075. Please notice over the last few years the numbers are dropping in the number of
board-certified clinical geneticists.

If we look around the room and count the number of board-certified clinical geneticists
who have been in the room in the last two days, | would suggest that nearly 1 percent of those qualified
have been here. Ergo, they are not seeing patients at this point in time. They are not teaching medical
students. They are not teaching other places. It isthis cadre of people that are responsible for doing al of
these tasks.

Now that the American Board of Medical Genetics actually has aresidency in genetics
-- it'snot just afellowship on top of other residencies, and I'll talk about that option in just a second -- there
are 175 dots available for medica genetic residents around the county.

That number that | have there of 95isan error. Itisonly 78 out of the 175 dots that
arefilled. There were many more applicants than those 78. They smply do not have the funding to fund
those residency dots because from the hospital's perspective, they get so many dollars for residency dots
and in order for genetics, a new residency, to get adot, another residency dot has to be taken away from
some other speciaty. So from the training point of view, the mechanism and the processisthere. The
funding is not.

You'll hear more about the counselors again in just a moment.
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Weretrying. We're trying very hard in the genetics community. We have been
working very diligently with a broad range of speciaties on RRC, with the residency review committees, on
their curriculum, and in fact in the American Board of Medical Specialties board programs, through
geneticists being members of these other boards, we now have developed approved genetics curricular
elementsin pediatrics residencies, in internal medicine residencies, in neurology, in family practice, and in
OB/GYN. So now any resident going through any accredited residency program would have those
elementsin their training process.

In addition, we have worked on forma combined residency programs. Right now, there
isamedical genetics and pediatrics combined residency program, a medical genetics and internal medicine
combined residency program, and amedical genetics and pathology specia training in molecular genetics
that has been approved by both boards and approved by the American Board of Medical Specialties. We
are now working with psychiatry and neurology, the American Board of Obstetrics and Gynecology for
general OB/GY N, as well as away to integrate the maternal/fetal medicine program in genetics, and the
American Board of Family Practice has approached the American Board of Medical Genetics.

| talked to you already about maintenance of certification. | will remind you that it is
board-specific. So of the 24 boards out there, the geneticist will have to work with the members of each
one of those boards to include the materials, to make programs available to them, and then to assist them in
figuring out ways to devel op the competencies.

Thisiswhere one of the really important transitions comesin. I've talked about the
American Board of Medical Genetics, but the American College of Medica Geneticsis the group that not
only helps develop many of these curricular materials, but in fact produces guidelines, practice guidelines,
that puts the genetic example into the practice situation of the individua who needs to practice that.

For example, the American College of Medica Genetics and the American College of
Obstetrics and Gynecology with the CF testing. It iswhen that material comes into the OB/GY N's office
and they see how it is supposed to work for a patient, if there then is a knowledge gap that he or she has,
they can figure out away to fill that knowledge gap.

But unfortunately, the idea of build it and they will come or put it on the web and they
will learn it is not going to work in many situations. | commend the AMA and | use the AMA website for a
lot of different kinds of things. Itisrealy extremely well-done, but we're talking about those doctors out
there that only have 10 minutes per patient asit is, and it is a challenge to find time to utilize those.

The ABMS now has a committee on the management of maintenance of certification,
the maintenance certification police, as some of us are fondly calling it. In fact, right now, from the
genetics community, we have nominated one of the public membersto be a member from the Genetic
Alliance, who in fact | think will have alot to say about maintenance of certification in al specialtiesin the
way genetics fits into the pediatrician, the OB/GY N, the family practitioner.

We need teaching models. There arealot of curricular guidelines and elements out
there. | suggested the professors group before and you'll hear more about NCHPEG. Professional
guidelines. The American Society of Human Genetics and the College continuoudly are developing
guidelines. Programming for the specialties, as | suggested, and faculty development, geneticists with
individuals in other groups like the Genetics in Primary Care model.

| talked to you already about the undergraduate and medical school requirements and
it's heartening to realize that genetics is rated as the third most important subject, but one of the challenges
once again we have in the medical schoolsis often geneticsis taught as a basic science. When you in fact
ask medical studentsif they want to speciaize in biochemistry or physiology, they'll probably say no as
well. They are not yet seeing -- in the time, geneticsis not yet into the fabric of practice.
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We also need to ded with patient and consumer education, obvioudly, both with
informational materials at the time of service and many of the websites that are being devel oped now, and
groups such as the Genetic Alliance, the GeneTests, and the National Library of Medicine. Their new
Genetics Home Reference is a great website.

We're working with teacher training with the National Association of Biology Teachers
and the National Science Teachers Association, giving lectures and workshops at every annua meeting that
they have, providing materiasto the teachers from the NHGRI website and the American Society of
Human Genetics and NCHPEG.

We have a mentor network set up with over 700 genetics volunteers available around
the country for any science teacher or student to get on the website and find a geneticist in their areawho is
willing to come and talk to a classroom, work on a project, and so on. We have more work to do there.

| left the media dide blank because at this point | don't think we've begun to tap the
resources that the media might provide us, and | would suggest to you that that is an area that does need to
be looked at.

In the written materials, | suggested ways of addressing each one of these. 1'm not
going to do that orally here. We can do this during the discussion, but | would suggest to you that we do
have big barriers, and one is the perceived lack of necessity or relevance that the everyday practitioner out
there -- once again, what do you want me to do as a physical therapist or afamily practitioner? What am |
supposed to do differently?

We need to shift our focus from rare disorders to the common ones. We have the
challenge of, once again, the overcrowded curricula and the complexities of the probabilistic material that
we'retrying to get across.

We have alot of gapsleft to fill. We aren't teaching enough concepts in college and
probably not in high school or junior high school yet. Right now, we're facing a declining specialist pool.
We don't have enough training faculty out there in all of the disciplines who are excited enough about and
know enough about genetics to train other faculty to train the students to provide the service.

There is atremendous gap, of course, in understanding genetics and common disorders,
and while my bottom line here is that we are improving -- I've tried to show you the way that we're working
every day to increase the amount of genetics information that is out there at all these levels -- remember the
curve of genetic knowledge that is coming out, and in fact one of the other speakers talked about this gap,
and as the genetic knowledge goes up and we're working so hard to make this curve up, the gap ill gets
bigger.

So with that, | will sit down and we can continue the discussion alittle later. Thank
you.

DR. McCABE: Thank you very much.

Our next speaker is Joe Mclnerney from NCHPEG, the National Coalition for Health
Professional Education in Genetics.

MR. McINERNEY: Thank you very much, Dr. McCabe, and thanks to the committee
for paying so much attention to thisimportant issue.

I'm going to do essentialy what Dr. Boughman did, and that isjust hit some of the
highlights here. There isno way we can cover al of the information that we have available to us about the
status of education. I'm certainly not going to talk about K-12 education, although | would be happy to
respond to questions about that during the discussion session because | have spent afair amount of time
doing that. 1 will talk primarily about what we're doing with non-physician health care professionals, but
let me just tell you alittle bit about NCHPEG firgt.



70

I think many of you already are familiar with us. At this point, we have 127 member
organizations and the real benefit of NCHPEG is that it's an extraordinarily eclectic collection. We have
all of the professional societies in human genetics, many of the medical societiesthat are related to genetics
directly, and even those that seem only tangentialy involved, at least on the surface, and we also have many
of the allied health professions, and we also have groups such as the National Association of Catholic
Chaplains and the Association of Professional Chaplains, all of these organizations recognizing the
importance of genetics for their constituents, but what that allows us to do when we decide to take on a
project is bring the genetics expertise to bear in the context of the advice and counsal from the members of
other professiona societies.

Now, | use this dlide alot from Drs. Hayflick and Eiff because | think it does anice job
of encapsulating the gaps and the challenges, and I've highlighted in yellow here what | see asthe
significant challenges and gaps. This notion of specific content is an echo of what we've heard several
timesalready. Itisquiteclear asl travel around, which | do alot, and talk to alot of different health
professionals that what you've heard aready is absolutely true. People want to know what do | do now?
Don't tell me what the Genome Project is going to do for me 10 years from now. The technology is very
cool. Thescienceiscool. | admit that. It resonatesin my heart of hearts as a biologist, perhaps, but what
do | do differently tomorrow when | go into the clinic? So that is an absolutely important challenge.

But the broader-based educational challenge, and this perhaps is the difference between
education and training, isto change the way people think in what is referred to here asthe "'usual’ cognitive
strategies." | would assert to you that if in fact genetics is going to become the substrate for the practice of
medicine and for the maintenance of health in the future, we do have to change the way people think. It's
what people such as Barton Childs have called "health care through a genetic lens.”

Now, perhaps the most significant thing we've done to date to try to addressthisgap is
to provide some "Core Competenciesin Genetics," and | think most of you are familiar with these aready.
They've been out now since January of 2001. We've distributed about 2,000 copies of them. We recently
did an evaluation of the effectiveness of the core competencies, and I'll be happy to share some of that
evaluation data with you.

For those of you who have not seen these, | brought about 50 copies. They're on one of
the tables outside. Y ou can pick them up if you wish.

Now, | won't assert that all the educationa efforts that are underway now have been
influenced by the NCHPEG core competencies, but certainly many of them have, and | just put thislist up
to give you some indication of the range of organizations that are involved in the development of
educational programsin genetics. We've heard a number of these discussed aready today and | won't go
through examples of each of these because | will necessarily have to offend some organization or individua
by leaving a program oui.

But I will tell you that one of the things that comes through here -- and | don't know yet
whether thisisagood or bad thing -- is that there's no coordination. People are developing educational
materials for specific health care professionals, but | will tell you that there's no coordination. There's no
direction that says thisiswhat ought to be included in terms of content or in terms of clinical objectives or
in terms of abasic definition of genetic literacy, and | will tell you very straightforwardly that almost none
of this, so far as | have seen, takes place in the context of a response to the question Dr. Willard asked
before, and that is what do we want to be like 10 years from now? Those kinds of questions to me are not
at the forefront of the development of these programs.

Again, | don't know whether it's a good thing or a bad thing that there is no
coordination. | don't know whether centralization in this place is a good thing or whether decentralization



isagood thing. | do know that the decentralization is a good thing to the extent to which it allows the
individual disciplinesto specify the way genetics plays out for them and isrelevant in their own practices,
but whether we need some overarching mechanism that specifies what the basic content should be is
another issue.

So I'm just going to give you some very quick examples of some of the programs that
already have been developed, and | will apologize. Some of these did not copy well from the web.

Thisisaprogram for speech and language individuals, speech and language
professionals, speech and language therapists. Thisis"Genetic Syndromes in Communication Disorders.”
Thisis aprogram developed by the American Occupationa Therapy Association, one of NCHPEG's
members.

This, of course, many of you have aready seen from HRSA and a number of other
organizations, "The Report of the Expert Pandl on Genetics and Nursing: Implications for Education and
Practice."

Thisisaspecial issue of Family Therapy magazine produced by the American
Association for Marriage and Family Therapy, a NCHPEG organization. Again, an indication of how
eclectic our membership is, marriage and family therapists clearly seeing the need for genetics education for
their membership.

Thisdidn't copy very well at al, but thisis a publication from Mr. Rackover's group.
Again, aspecial issue devoted to the importance of genetics for physician assistants.

Now, it isimportant to have commitment from the top, and thisis a statement from the
House of Delegates of the American Physical Therapy Association. I'll just leave it up for a second, but |
will tell you that that's not enough, smply having commitment from the top. Thisis a nice statement, but
so far as I've been able to tell, nothing much has happened yet in terms of influencing the curriculum and
the training of physical therapists since this document was produced or this statement was produced.

Roughly the same thing is the case for radiologic technologists. These are from the
current curriculum guidelines for the American Society of Radiological Technologists, and you see just two
objectives here.

Now, again, it's not clear how these are likely to play out in the curriculum. | don't
really know what these mean. Certainly, there's no national curriculum, so far asI'm aware of, for
radiol ogic technologists, although they do have to pass a certifying exam, but | think these kinds of
guidelines get played out in different ways in different institutions.

Perhaps the discipline that's further ahead than any of the othersis nursing. You've
heard alot about nurses aready, but just let me share with you some of what has been happening in
nursing in terms of trying to bring some structure to genetics education and training of nursing
professionals.

This began with this statement in 1998 by ISONG and the American Nurses
Association, and we heard alittle bit about this earlier today.

| thank Josh Carlson from the University of Washington's Public Health Genetics
Program for providing these data. He did this as part of a master'sthesis.

There arein fact a number of different genetics credentials within nursing. We heard
about advance practice nurses this morning. Thereisaso agenetics clinical nurse for those trained at the
bachelor's level, and perhaps Dr. Feetham can correct meif 1I'm wrong, but | think this credential is actually
provided by the Genetic Nursing Credentialing Commission, which isa subsidiary of ISONG. So you see,
they are bringing some structure to the credentialing process here, which | think is missing in some of the
other organizations.
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There are actudly certifications in a nursing specialty where there is a genetic
component in certification or core competencies. There are 11 separate credentials here and these
credentials are provided by the individua professional societies.

Of course, alot of different graduate programs or certificate programs that emphasize
genetics. Short courses, for example. We heard about the GIFT program aready.

So nursing isreally | think quite far along as compared to some of the other disciplines.

Socia work is aso coming along, and the National Association of Social Workers has
developed a set of standards for integration of genetics into social work practice, and you can see the broad
range of issues with which they are concerned.

Now, thisisjust alist of organizations that are asking for help or professions that are
asking for help, and | won't touch on each of these.

| did just want to mention internationa groups. Some of you may have received this
publication within the last few days from the U.K. It's called "Addressing Genetics and Delivering Health."

| was happy to see NCHPEG cited in here. The folks who worked on this document came to the
NCHPEG annua meeting last year, and I'm hopeful that we will be able to continue to collaborate with Dr.
Burton and her colleagues on the development of educational programs for health professionals hereand in
the U.K.

There also will be ameeting in Santiago, Chile, in late November where we will begin
to take alook at genetics education for health professionalsin Latin America, focusing first on Chile and
Costa Rica.

But again, we have requests from afairly broad range of individuals and professions,
and these are some of the things they request. Now, | should jump right down to the fourth bullet and tell
you that in most cases, and this again reflects what Dr. Boughman was talking about, it is very unlikely
that in most of these professions we're going to get a new course devoted to genetics. The task will beto
supplement the curriculum in some way, to integrate genetics into the curriculum. Often, that requires that
you have to leave something out and that's, of course, very difficult because each professor has his or her
own favorite topic and you step on turf toes.

Some practical constraints. Of course, we've already heard some of these constraints
alluded to before. Individuas are being trained at different levels. There are vagariesin state-by-state
regulation of practice.

Scope of practiceisabigissue. For example, when | talk to the radiation
technologists, they were extremely interested in genetics, but a number of them said to me, well, it's hard
for us to imagine how we can even integrate genetics into our interaction with patients because their work is
very circumscribed by scope-of-practice regulationsin their own states. They often don't even get to talk
with the patient.

Now, | just wanted to finish up talking with you about some new NCHPEG programs,
some things we are trying to do to fill some of these gaps.

Many of you likely already have received this CD-ROM we developed on psychiatric
genetics. We distributed this free of charge to all members of the Nationa Society of Genetic Counselors
and about another 3,000 copies to other health professionals. That was funded by the ELSI program at the
Department of Energy. We have afollow-up grant to that where we're focusing on genetics and common
chronic disease, and the target audiences here are primary care providers and public health professionals.

Another program for which we are seeking funding at the moment is a program to try to
train obstetric and neonatal nurses about the cystic fibrosis guidelines developed by the American College
of Medical Genetics and ACOG.
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Now, just aword about this program that we're doing on common chronic disease for
public health professionals and primary care providers. This has been areal struggle to find case study
vehiclesthat are relevant to both groups, and we have another meeting of the advisory committee coming
up and then the writing team coming back in January to help us with this.

But we do believe, asit says here, that genetics does help us build bridges between
population thinking, which is the purview of epidemiologists and public health people, and the primary care
provider, and | borrowed this quote actually from Barton Childs at Johns Hopkins. "The epidemiologist
asserts 'Thisis arisk factor,' and the geneticist says, 'For whom isit arisk factor?" So we're trying to
meld the two in this particular program.

A couple of other things. We actualy have approached the notion of family history as
the first genetic test and we think it isvital that al health care professionas be sensitive to the importance
of family history in hedlth care.

So under afive-year contract from HRSA and the Genome Institute and the Office of
Rare Diseases, we are developing a number of programs, and thisis one, afamily history newdletter.
We're doing three issues ayear. They are appearing on the web, but we've aso produced some hard
copies. | brought about 50 copies of the summer issue. It's out on the table for those of you who want to
take one home with you.

Now, | should tell you that the origina charge to the Family History Working Group,
which is chaired by Robin Bennett -- and I'll just digressto tell you that we really impose, is probably the
right word, on the NCHPEG representatives to do alot of work for us. They do an enormous amount of
work as volunteers.

We're going to double your salary next year, Robin, actually.

(Laughter.)

MR. McINERNEY: WEeéll eventripleit, if you like.

The original charge to us wasto develop a generic family history tool, and for reasons
that | won't go into now, that smply was not going to work. We didn't have the resources and there were a
number of other issues, but what we did decide to do with the Family History Working Group was focus on
the importance of family history itself and provide information about family history that we think health
professionals can use.

Now, thisis a project that actually began with Alan Guttmacher at the Genome
Ingtitute in 1999 and has moved over to NCHPEG, Genetics Resources on the Web, and we are hopeful
that thiswill ameliorate some of the problems we heard about yesterday with respect to really egregioudy
erroneous information on the web.

Thisis asearch engine that will search only the websites of the members of GROW.
There are about 30 of them at the moment, including the American Society of Human Genetics, the Online
Mendelian Inheritance in Man, GeneTests, the Genetic Alliance, and so on. Our intent hereis to provide
membership criteria that will serve as some certification that the information that you will access through
this search engine is going to be reliable and accurate.

Certainly, the NCHPEG website is aresource that alot of individuals use. We have
lots of information on there, including a list of educational resources.

We a so are undertaking a collection and review of genetics education programs. The
reviews will be on the web. We've got an extensive list of materials submitted to us by a variety of
individuals and agencies.

| should tell you that there's actually two pieces of this contract that | Ieft out. Oneis
our annual meeting, which will occur at the end of January in Bethesda, and the other is that each year
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we're developing a web-based program for a particular discipline or group of related disciplines. Actudly,
this year, the focus is on dentistry, and we actually have done this in response to requests from dental
faculty and dental hygieniststo try to improve the genetic literacy of the dental community.

Now, Dr. Boughman mentioned some work that the American Society of Human
Genetics has been doing in undergraduate genetics, and | just wanted to mention this very briefly, if only to
say that | think we need to keep in mind that genetics education for health professionals and genetics
education for the public need to be conceptually congruent. We can't be teaching the public one thing and
teaching health professionals another. That is not to say that the public needs to know all of the details of
genetics that health professionals need to know, but we need to be approaching it from the same conceptual
base and the same conceptual assumptions.

What we did in this paper was take alook at the genetics content of introductory
biology courses for non-mgjors. Thisisahuge course. Many students who have only one science
requirement, for example -- they are non-science majors -- they take biology. That'sit. That's the last
formal science they're going to take.

So we analyzed the content of genetics in these introductory biology programs and we
made some recommendations about basic concepts in genetics for undergraduate non-majors. We specified
concepts in these six areas. 1'd be happy to provide areprint of that paper if any of you here wish to seeit.

The next task, which we'll undertake at the Los Angeles meeting in a couple of weeks, isto look at the
content of human genetics courses, elective courses, again for non-majors at the undergraduate level.

Now, thisis probably as close to flat out heresy or blasphemy as one can get in this
room, but thisis my modest proposal. | use the phrase "modest proposal” in the way that Jonathan Swift
used it in his essay on the amelioration of poverty in early 18th century Ireland. He used it to be alittle --
well, more than alittle provocative, but also to make a point.

What I'm proposing here isthat if we redlly believe, as we've heard about 100 timesin
this room over the last two days, that geneticsis really the substrate for the future of medicine, then we
should stop talking about genetic disease and genetic disorders, and we should talk instead about the role
that genes play in the expression of disease, in the variable expression of disease, in the onset of diseasein
individuals at particular times.

Now, again, thisisabit of hyperbole, | guess, but I think we send mixed messages, and
| think what is saysisit continues to reinforce the notion that there is genetics over here and that genetics
doesn't necessarily have anything to do with everything else that is over here. So | would like us to redly be
consistent about promoting our assumption about genetics as the underlying substrate for health care.

Thank you very much.

DR. McCABE: Thank you very much.

Our next speaker is Robin Bennett, who is past president of the National Society of
Genetic Counselors.

MS. BENNETT: Thank you for the opportunity to present to you today. Thereisa
formal copy of this report in your packet and also on the back table. So I'm just going to go through some
of the highlights.

We were asked last June by the Secretary's Advisory Committee on Genetics, Health,
and Society to give areport that develops a plan for gathering data on what is needed to increase the
number, diversity, and quality of training of genetic counselors. Thisis a specific focus of the SACGHS
under their general priorities to supply diversity, certification, and education and training of the health care
workforce in genetics, and this discussion pertains to master's level -trained genetic counselors. Master's
level-trained genetic counselors have extensive training in human genetics and counseling skills.



Y ou also asked us to try to put some dollar amounts with this, and so | will be putting
some of that in this report.

The methods that we used were we collected this information from July to October of
2003. We did a survey in September of the Association of Genetic Counseling Program Directors, and we
also did an interview and met with the American Board of Genetic Counseling in September. We also had
a consultation with Judy Cooksey, and you've heard about her 2000 workforce study and we reviewed that
aso.

Wedid try to look at the answer of how do you spell success in having enough genetic
counselors, and | did try to do some investigation into programs in Canada and the U K. to seeif programs
with a more uniform health care plan, if they had actually addressed thisissue, but | couldn't find any
evidence that that had been looked at in that way.

We also have alot of information from the National Society of Genetic Counselors
database. Our membershipis 2,100 individuals all over the world, but | focused mainly on the training in
the U.S,, given the scope of this committee, and we believe that NSGC, 85 percent of practicing genetic
counselors are members of this organization.

We also worked with our Industry Special Interest Group to see some ideas of where
the technology was taking the field of genetic counseling. The NSGC, every two yearswe do a
professional status survey. So that provided alot of the information for this report, and then our Executive
Office provided us information on our membership.

So thisreport is a brief review of the field of genetic counseling right now, with the
focus on the U.S. population, the current status of the genetic counseling training programs, suggestions for
expanding the existing programs while maintaining a high quality, and suggestions for developing new
programs. We also were asked to focus on enhancing the diversity of the genetic counseling profession.

This report does not look at the workforce issues of other genetic specialists. You've
heard a little bit about genetic nursing and the medical geneticists.

It's also not an independent report. It's through the National Society of Genetic
Counselors. We did look into the cost of maybe having a report that would be independent and we
estimated that if you wanted such areport it would probably cost anywhere between $90,000 and
$150,000.

This represents the geographic distribution of the genetic counseling programs in the
United States. There are currently 25 genetic counseling programs in the United States. There arethreein
Canada. Canadian citizens have priority in those programs, and so few genetic counselors are trained in
Canadian programs, athough genetic counselors trained in Canadian programs servein the U.S.
workforce.

There are 11 programs, represented by the green dots, that are in consideration, and the
"RNPS" stands for "Recognized New Program Status." So they haven't been accredited by the American
Board of Genetic Counseling yet, but they are anticipating that they will become full programs. There are
two states, California and Utah, that have licensure for genetic counselors, and there are severa that are
pending that.

I think that there will always be some dearth of programs in certain parts of the country
because these tend to be associated with academic medical centers. So for example, in Washington State,
we are the only academic medical center for Washington, Alaska, Montana, Idaho, and Wyoming. So
unless some of those kinds of things change, | think there are challenges to having programs everywhere.

The American Board of Genetic Counseling is the official accrediting body of the
genetic counselors. As| mentioned, there are 25 programs. Y ou can see that, unlike in some of the other
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genetic specialties, there has been a steady increase in the number of genetic counselors. Because of this
and because of the licensure of genetic counselors that is pending, the American Board of Genetic
Counsdling will now be offering the cycle every two years, instead of every three years, and hopefully that
will continue to see the same advance.

The accreditation of programs, the genetic counseling training involves 27 areas of
competency within four critical domains. The critical domains are communication, critical thinking,
interpersonal counseling and psychosocia assessment, and professiona ethics and values. Thereis
considerable didactic course work involving human and medical genetics, cytogenetics, developmental
biology, embryology, teratology, statistics, quantitative and qualitative research, counseling theory,
interviewing techniques, communication skills, ethics, and public policy.

The time-intensive part of thistraining isthe field work of over 800 hours per student.
Thereis also acommitment to having teaching experiencein al the students and as part of the accreditation
process, and also all the programs have a research component. The average program length is about two
academic years.

It's hard to predict the demand for genetic counsdling. It's hard to predict what people
are going to want when tests become available. For example, in Huntington's disease, when people were
polled how many people wanted to be tested, up to 79 percent of people intended to be tested, but
worldwide only 9 to 20 percent of people have chosen to be tested. So it's hard to say when people are
asked what would you do if thistheoretically existed and then predict their behavior when that becomes
available.

As a profession, genetic counselors have been very able to meet the demands of the
field. For example, in 1994, there were only 10 percent of the profession practicing in cancer genetics, and
in 2002 over 42 percent of the profession is practicing in cancer genetics. | think that the broad base of
training in genetics makes this group particularly adaptable to changes in the market.

We also have adapted to increasing our patient load without necessarily getting more
resourcesto do so. So between 2000 and 2002, there has been a 66 percent increasein the number of
patients seen. So you can see, as compared to what was given for the medical geneticists, about 572 is the
average annual patient volume for a genetic counselor.

| can say in my own practice at the University of Washington, in 1996 we saw maybe
26 people for cancer genetic counseling. This year, we'll see over 400. So there is abig demand for
services that's increasing.

I think that the demand for genetic counseling, there is always going to be speciaties
that want to refer to a genetic counselor. So some people are going to become competent. Some
professionals and others are going to want to make that referral.

It's dso very much tied up with billing and reimbursement, and the best example | have
isfrom aletter | actually got from a surgeon that he sent to his insurance company that was for this
patient.

It says, "To whom it may concern: | am responding to your letter refusing genetic
consultation on" this patient "and suggesting that we do pedigrees, et cetera, on her. You are forgetting
who you are writing to. | am asurgeon. Remember, we are not cognitive professionals. | don't know how
to do pedigrees. The only people that do pedigrees are genetic counselors and dog breeders. Since sheis
not adog, | thought the geneticist would be the best fit, and thus my request.”

It continues, "Perhaps you will still refuse our small and humble request. Then, in
keeping with 'Frank and Earnest,' we will send her to you for genetic counseling,” and you can see the
comic: "You want a second opinion? Call your insurance company.”
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The demand for genetic counseling may not be that you see a genetic counselor officein
every block, like you might see an attorney or areal estate agent, but | think that the number of jobs that
are listed on the National Society of Genetic Counselors job postings shows that over 75 percent of genetic
counselors find a job within one month of graduation, and in Myriad Geneticsin 1996 -- thisisamajor
cancer genetic counseling service -- they had one genetic counselor in 1996 and they have 33 employed
now. There has been a steady rise in the number of jobs. The last column, it's not afull year yet, so there
were about 143 jobs posted so far this year.

Genetic counselors are not only clinicians, but they serve as aresource for the
community. For example, 71 percent of genetic counselors serve on an advisory board of a consumer
support group. They aso are very involved in organizing conferences and workshops, particularly for
health professionals, and also for consumers.

Genetic counselors are also a major workforce in terms of teaching. Y ou can see that
77 percent were involved in teaching medical students and 34 percent taught other health professionals.
They dso are involved in many of the nursing curriculums, with over 70 percent teaching nurses, and there
has been a specific focus on physician assistants and social workers, probably because of some of the
things you heard in some of the earlier talks about their initiatives.

In the current genetic counseling programs, most of them are in academic medica
centers. There are six that are at private schools. Therest are public. The average sizeis 16, with the
range being six to eight to 46 students for the total enrollment over the two years. Estimates are that 550
students applied for genetic counseling programs last year. The magjority of these are women and aso
Caucasian. These people are very qualified applicants with high GPAs and GREs.

So when we get down to the limits of the genetic counseling training programs, the
biggest limit that overall was expressed was quality field placements for that 800 hours of field placement,
and if aprogram loses afield placement, they have to often reduce the number of people enrolled in their
program.

Thereis also an enormous volunteer effort that goes into genetic counseling training.
There are over 400 hours per year for the average supervisor if they do four rotations per student per year.

The rotations are usually six to eight weeks or so, and they also do alot of teaching that is uncompensated.
So the lack of funding for programs and limited scholarship opportunities are the biggest gaps that were
reported.

The annual cost to train a genetic counseling student, again, thisis just based on talking
to the program directors. It wasn't going to their actual centers, their programs, but they range from
$25,000 to $50,000, with the average being $30,000. The higher range tended to be the private institutions
over the public ingtitutions. There are alot of physical resources and in-kind contributions that are also
given that aren't accounted for in this number.

So here's what we are proposing. We have sort of atwo-pronged approach to increase
the number of genetic counsdors in the workforce and the capacity of training programs. That was to look
at the existing training programs and funding of new programs.

So the biggest thing that the existing programs need is additional training sites, and
there also are very limited student stipends for getting people to -- if we were going to expand the number
of sites, they would have to be often out of town, and so if there was a student stipend of maybe $3,000 per
year to cover housing and travel expenses to get to these off-site rotations, that would be a big help.

Also, the supervisors, as I've already said, are giving alot of volunteer time, and so if
you're thinking about 100 hours of rotation per supervisor, if you were looking at a $25 an hour base pay,
which is based on the average salary from the professional status survey and wouldn't account for people



with alot of experience in genetic counseling, some of the more experienced supervisors, that would be
about $2,600 per student or, if you were looking at it in FTE mode, that would be $10,400.

Also, thereisaneed for additiona faculty. Thereis currently limited funding for
clinical and research supervision, and this limits the number of students that can be admitted. We fed that
adding additional faculty would also benefit educating other health professional's because you could have
joint appointments in physical therapy, social work, nursing, whatever.

So an FTE for a genetic counselor would be $80,000 to $100,000, including benefits,
and for amedical director/geneticist it would be $150,000 to $175,000.

To have some sort of training grants for students, similar to doctoral candidatesin
many other types of alied health professionals, would aso help the existing programs, and you could
consider tying this support to limited obligation to practice in an underserved area.

We felt that a diversity scholarship was an acute need of the profession, and some sort
of a student stipend to cover books at about $5,000 per student would be another approach to enhance
these programs.

If you were going to increase new programs, we suggested three to four years of start-
up funds, and you might require the institution to have a matching fund. So thisis the estimated cost for a
new program. | talked about a genetic counselor program director of $100,000. An M.D.-Ph.D. geneticist,
$175,000. Program administrator, supervisor stipends. If you were going to count the average size of a
program as being 16, so there would be probably 32 placement rotations, that may be a few individuals,
and then continuing education and resources, and then the diversity scholarships that | mentioned for the
existing programs.

One way to increase the existing programs and to enhance new programs would be to
do more teaching through webcasting. So you could have Dr. McCabe teach al of the genetic counseling
studentsin the country at one time if you were going to do webcasting. This would help eliminate faculty
time and expense.

It would also perhaps enhance student communication with journal club and case
conferences, so that programs that are very small may have that benefit of conversing with other studentsin
other programs. The cost of that, | didn't have away of estimating that, but many medical institutions do
have this kind of equipment and the charges are really for the land lines and the technical support.

The benefits of targeting funding for genetic counseling training are many, and | think
if you look on Appendix A at the end of your packet, we ask the programs if we had funding -- we didn't
say how much -- how big could you grow your program? And they al were willing to expand with the
exception of maybe one or two programs. Most programs could expand at least 50 percent and some could
actually doublein sizeif you could deal with the supervision sites, the training site issues.

We already have at least five programs that have talked to the American Board of
Genetic Counseling that are waiting to exist and | had 11 on that actual map. So there are certainly plenty
of new programs that are just waiting to exist.

Having more training for genetic counseling would increase the diversity of the field if
we had funding to get students who couldn't afford to come to the genetic counseling programs as they're
offered now. We would get more diversity, and having more diversity gives more role models for clientsto
see genetic counsealors besides white Caucasian women. There would also be increased access to genetic
counselors by other health professionals for teaching.

So | think the genetic counseling workforce is an enthusiastic workforce willing to do
clinical work, teaching, public policy, work with genetic industry, and | think that even though there may be
alimited number at thistime, | think it's a good bang for the buck in terms of the money.
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| just wanted to end by saying that the NSGC is available as aresource for future
workforce assessments or to provide expertise in developing initiatives to support genetic counseling
training programs and increasing the genetic counseling workforce, and the American Board of Genetic
Counseling and the Association of Genetic Counseling Program Directors a so expressed their dedication to
providing data for such initiatives.

Thank you for your time.

DR. McCABE: Thank you very much.

Dr. Tuckson, I'll now turn it over to you as facilitator of the roundtable.

DR. TUCKSON: Thank you.

Well, we've got quite arobust amount of information. | guess as the moderator, I'll just
ask -- I'll shock everybody. I'll just ask one question and then actually let some other people get in it.

I think, Joann, | really enjoyed your presentation earlier, where you sort of laid out a
variety of roles that need to be played.

By the way, | want to keep in my mind always this constant theme we keep coming
back to over and over again, which is what's different about this? What's new? What's specia? How
comethisain't just medicine and where is the delta between why thisisn't just medicine or will be soon to
this specid little nugget, and what is that nugget and how do you define it?

But if you take the roles of family history and risk assessment and genetic counseling
and information gathering and then there are diagnostic issues and risk assessment and then management
and care coordination and supportive services -- | mean, there isthis variety of things-- | guess I'm still
struggling with how do we then decide who does what? How do you know who has the qualificationsto do
what? And therefore, as so much of the thesis of this, part of this, isthat people keep saying they want the
reimbursement to follow, you've got to have some idea then what is this service that people want
reimbursed? Who's eligible for doing it? How are they accountable? So that when money is paid to
people for doing things, you actually have some idea of what you're buying and some idea that the person
that'sdoing it is qualified.

So | guessit'salarge question all in one, but at the end of the day it's how do we decide
who does what? What's the certification that folks ought to be able to have? Who makes those decisions?
And then maybe we can start figuring out something about what it is that people get paid to do.

DR. BOUGHMAN: There was a question in there.

(Laughter.)

DR. TUCKSON: Yes. How do we approach that? | mean, that's what | guessit boils
down to is at the end of the day, how do we make progress in making these determinations? | guess!'ll
make the question easier. Are we getting there on answering these questions?

DR. BOUGHMAN: | think by necessity we are getting there, just asin any other field
services or tests or diagnostic procedures, whatever it is, arein fact coded and reimbursed for the
procedure. Inthe CPT codes, it doesn't say "as done by" and then say an oncologist had to order or
perform thistest or interpret atest. The code itself for the activity or the service doesn't include that
process. So | think there are ways that we will get there by actions alone.

The question about who is competent, redlly, to do these things | think will depend on
the definition of the service provided. The interpretation of asingle carrier CF test is different, | believe,
than doing the risk assessment and counseling an entire family. The coding processis going to have to be
done in such away that there would be differentiations, and | know that there is much discussion going into
these kinds of things and separating out these issues in the level of service.

DR. TUCKSON: Onelast little quick question. Robin, maybe you can help me then.



Actudly, that helps me alot. Thank you, Joann.

The genetic counseling, then, at some level, there's a service called genetic counseling.
Not everybody today in terms of reimbursement will pay for a genetic counselor unlessit's ordered by a
physician. If the counseling is ordered by a physician, then there is a genetic counselor who can then
provide that service.

Should genetic counselors be able to provide this service of genetic counseling without
aphysician's order? Should they be able to generate their own demand today?

And secondly, should anybody el se out there be able to do genetic counseling other than
one of the people who graduated from one of these 25 accredited programs that therefore have some official
standing as a genetic counselor?

MS. BENNETT: | think those are complicated questions because the billing and
reimbursement issue is something that the National Society of Genetic Counselorsis trying to address right
now to figure out some of those issues about are we getting reimbursed now.

In generd, the licensure bills so far have said that genetic counselors will work under
the supervision of aphysician. That doesn't mean that they can't order the testing, but that there is different
oversight in terms of working with a physician.

I think that right now, given the complexity of the genetic testing, that it's good to have
that relationship working with someone else. | think genetic counselorsin general work as a team, although
some are in private practice. Most of them are working with a physician, maybe in primary care or
oncology, and recommending genetic testing that they're authorizing and then the genetic counselor is
interpreting it, or they may be working with amedical geneticist.

DR. BOUGHMAN: Let me give you another example. Severa years ago, there was a
real challenge about molecular genetic testing, and the perception of the geneticists that there was an
underlying amount of understanding of genetics that would be required to perform and interpret these tests
correctly.

Pathol ogists, on the other hand, had the perception we've been doing complex tests for
years and years. We can adapt and incorporate. We were head to head. In fact, the American Board of
Pathology and the American Board of Medical Genetics were able to work out a one-year training process
that a pathologist can go through and have certain specialized training and be equally certified to perform
that level of complexity of tests.

Let mejust throw out another example. We've heard that in nursing there are certain
specialty certifications that are done, for example, in the oncological situation, oncological genetics, that in
fact could or can be, if we so choose, integrated in such away that there would be circumstances where
everybody can agree if we work hard enough together.

DR. TUCKSON: Excellent answers.

Debra, and then Hunt.

DR. LEONARD: Infact, I'm one of those pathologists that's now certified by ABMG
and ABP in molecular genetic pathology.

A gquestion. Can you clarify, Joann? Y ou said that there are now medical genetics
residency programs.

DR. BOUGHMAN: Yes.

DR. LEONARD: But there are 175 dlots and only 78 arefilled, and you made a

statement that you can't fund the residency dots. I'm co-director of our residency program, so | understand.

We have 35 dots and we can't expand that, come hell or high water. It's mandated by somebody and |
don't know who.
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So who would allow the medical genetics residency programs that are now new
programs to create new dlots at those locations for that residency program and can we do something to
facilitate that process?

DR. BOUGHMAN: Actually, Dr. McCabe may be able to help us here, in hisrole as
achair, but some combination of the hospital and the medical school itself in designing residency programs,
but because the money comes back to the hospital, | believe that is the place where the number of residency
positions overall, the cumulative number across al specidties, is determined.

So inyour 35 dots, if at your hospital anew program came up, you would hate to give
up one of your dots to medical genetics.

DR. LEONARD: So the number of dots per institution, per hospital, is set by CMS?
Who sets that and can that be asked to be expanded for medical genetics, new medical genetics programs?

DR. McCABE: It'sset by Medicare funding. So | assume therefore it's set by CMS.
It'samount of dollars and that is linked to the number of residents there are, but it's also a complex formula
that involves inpatient and outpatient experiences aswell. Then you have to recognize we're not one of
these, but as a pediatrician, | have to point out the freestanding children's hospitals until very recently did
not receive the Medicare funding, and it's under threat again is my understanding. So the way we pay for
trainees is quite arcane and it's a serious issue.

The other thing is that with these combined programs, my understanding is that it only
pays for the first training, so that if you're taking three years to do pediatrics, but now you can do
pediatrics and medical genetics in five years, the last two years are on the back of one of the departmentsin
the medical school, not paid for by the hospital.

DR. LEONARD: So isthere away to change that?

DR. McCABE: My guessisthat there are alot of constituencies that want to change
this arcane formula, and that this would be arelatively small constituency. Sure, one person can change
theworld. | don't know if thisis aworld that one person could change.

DR. WILLARD: Just to clarify alittle bit, my understanding, at least as of afew years
ago when | was playing that role, isthat it's the dollars that are set, not the number of slots. So any
hospital can add more dots. It just has to self-fund them. So you can add five more residents for anything
the hospital decidesisimportant to it, but it's going to have to find its own way of financing it, and some
hospitals do that.

DR. LEONARD: Right, and in fact we have many more than 35 residents that we
fund.

DR. WILLARD: Right, and some hospitals and programs do that and others, of
course, don't, depending on their priorities and financial situations.

DR. LEONARD: Right.

DR. TUCKSON: Debra, do you have another question?

DR. LEONARD: No.

DR. TUCKSON: Hunt?

DR. WILLARD: Thank you.

Two questions for Robin. One, | wanted clarification on your assessment of cost
because you referred to genetic counselors volunteering to teach and volunteering to train genetic
counsding students. Are not most genetic counselors salaried at their institution or are they paid on a per
visit basis like a barber?

MS. BENNETT: Many of the genetic counsaling programs will have maybe one or
two funded positions for training genetic counselors or they'll have a program director, maybe some



medical geneticist's salary, but they bring in many other outside speakers who are genetic counselors, and
I'm aware of very few -- any funding for the supervisors when they go to the clinical rotations.

So people are being paid to be a genetic counselor, but they're supervising students,
which istaking moretime. They're supervising their theses projects --

DR. WILLARD: But it's not hurting their take-home pay. It is smply a question,
within that ingtitution, to juggle whether enough patients are being seen and whether the division chief or
the chairman of the clinical department or whatever it isfeels he or she is getting enough bang for the buck
in terms of the outlay that's going to pay three genetic counselors and one supervisor.

MS. BENNETT: Wéll, | think that it limits the number of placements. People aren't
willing to take a student on because they're bearing the expense of educating that student and taking time to
review cases with them.

DR. WILLARD: Right. Fair enough, but for this committee, it would focus, and |least
my thinking is, were trying to identify what's afederal role here. What are the issues Secretary
Thompson's going to care about? | would view that issue, as aformer clinical chair of aclinica
department, | would focus that attention on enlightening clinical chairs and to what degree they prioritize
not only genetic counseling as a service, but also genetic counseling training as atraining exercise for the
devel opment of new professionals.

So | seeit lessas afedera issue as | do an academic leadership and hospital leadership
issue. But that's just my comment. 1'm just one person.

The other question | wanted to get clarification on from the standpoint of the NSGC,
and it was Reed's question but | didn't hear the answer, which was, again, what is the model? What's the
vision here? That al genetic counseling should be done by a professiona genetic counselor? And if the
answer isyesthere, then that's going to focus us on numbers of training programs and the workforce
projections, et cetera

Or isit going to be smilar to what we discussed before lunch, where very complex
issues, there needs to be professional genetic counsealors, uppercase GC, to do that, but that al kinds of
people, if we educate al kinds of health professionals well, all kinds of people can do lowercase GC?

Those to me are two very different models with two different long-term outcomes.

MS. BENNETT: | think that the National Society of Genetic Counselors feels that
there's certain competency, that if you're going to call yourself a genetic counselor, that you should have.
Some of that may be a credentialing process, but in general, if you're going to provide the counseling
component with the genetics component that is necessary for many complicated tests, then that should be
done by a genetic counselor or amedical geneticist.

DR. WILLARD: Asaquick follow-up, that's going to be along uphill battle, it strikes
me, because just as we saw before lunch for al things genetic, | would think that there are all kinds of
hedlth care professionals who think that at some level they can do lowercase genetic counsdling. Y ou may
want to give it another name, but that they can provide simple estimates of risk and interpretation of certain
kinds of tests.

MS. BENNETT: | agree with you. I'm not disagreeing with that at all.

DR. TUCKSON: CDC, Tim. Timothy Baker, for the record.

DR. BAKER: Yes, aswe were talking about health professionals -- you know, our
favorite subject here -- looking at the continuum of health professionals as we train health care providers all
the way through the various disciplines of public health, | want to remind the committee and the audience
here of the variety of disciplines that need to continue to be engaged in the public health world, and we at
CDC have been trying to marshall this notion of fitting genomic knowledge that comes from all sources --
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and it's been mentioned, family history is certainly genomic knowledge, and much of the discussion we're
having here -- in answering existing questions that we know there's variability and risk of fundamental
epidemiology. They don't need anew science. Thisis helping answer existing questions within that
science.

Then the notion of health education. How do you explain to families that they have
differencesin disease risk in common diseases? Well, we're all expecting that thisis going to help answer
some of those questions.

So | just | guess would bring to the attention of the discussants here that as we're
looking at answering one of the questions | think that Dr. McCabe brought up earlier -- he was commenting
on one of the reasons perhaps students don't go into medical genetics is because of this notion that you're
pointing out a problem, rather than something that may be helpful or promising -- to some extent, the
reason we named our office back in '96 the Office of Genomics and Disease Prevention was this notion of
trying to tease out that knowledge and recognize when it fits into answering those questions about risk
factors of disease, so we can target interventions effectively and bring it to the health of the public.

So at some juncture, we need to move more carefully into that, along with the
discussions you're having here.

DR. TUCKSON: Terrific. Good comment. Thank you.

Emily?

DR. WINN-DEEN: So | was struck when | read through the book there was a plea
from the person who wants to start a genetic counseling program in the State of New Jersey for funding.

Y ou know, how can this committee help get funding?

| have to say, my immediate reaction is why isn't the State of New Jersey stepping up to
the plate? | mean, the argument was the state needed counselors. Most people when they're trained tend to
stay geographically near where they're trained for their jobs. Why are the state medical colleges not
stepping up to the plate and creating training programs for genetic counselors and providing the diversity
scholarships and all the other things that are needed to have the counseling community reflect the diversity
of the community they would be serving?

DR. BOUGHMAN: Let mejumpin and put aformer hat of mine on as provost a one
of those state universities, and we actually did get a genetic counseling program started.

It's smple economics. Y ou have a situation where state medical schools, in many
situations, are actually funded primarily from NIH research grants and clinical income, and the state
portion of what goes into those budgetsis relatively minimal. In the School of Medicine at the University
of Maryland, only 12 percent of the School of Medicine budget was state dollars. Everything else was
everywhere dse.

Now, theindividua states, you know that the budgetary constraints that we're having --
we've most recently heard about California -- bring down the size of the state and the number of millions or
billions of dollars may be less, but the state budgets are going down, and with the NIH budget,
unfortunately after years of going up, now being flat, the state medical schools especially are getting
crunched from two directions. So the initiation of new programs while you are trying to maintain programs
you haveis an incredibly big challenge.

DR. WINN-DEEN: So having dso lived in Maryland and watched the really good job
that they did with creating undergraduate programs to graduate people with skills in biotechnology to meet
the local employment needs of the biotech sector in Maryland -- | mean, if a state has a need for these
professionals, | really think the state should step up to the plate and take care of their needs. Y ou know,
thiswas a haf amillion dollar start-up grant. Thiswas not something that was billions and billions of
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dollars.

DR. TUCKSON: Thank you.

Ed, well come right to you in one second, but Robinsue was right before you. You're
from the Office for Civil Rights.

DR. FROHBOESE: Right. Robinsue Frohboese with the Office for Civil Rights at
HHS. | wanted to pick up alittle bit on Emily's theme of diversity, but take alittle bit of a different angle,
and that is during the past two days we've heard this thread throughout of lack of racial and ethnic diversity
across the board in terms of the population for research and testing, as well as when we get to the provider
sidein terms of clinical geneticists and lack of diversity.

Robin has touched a little bit upon the issue of providing scholarships, and one question
that | had wanted to ask in the morning, and | don't know if Dr. Cooksey is till here, but perhaps -- oh,
great. Good, because one thing that you talked about that | think might address this issue, because we've
been hearing thisidentified as a challenge but really haven't heard about solutions, and you had mentioned a
promising grant at the University of Texas that HRSA is funding that will deal with border populations
between Texas and Mexico. | wonder, just from the brief description that you gave, if this was a project
that is going to get at some of the racial/ethnic diversity issuesin terms of service population, research
population, testing popul ation.

DR. McCABE: We can have a brief comment.

| wasin Texasfor awhile. The Rio Grande Valey is 85 percent Latino and
underserved, critically underserved, and | know the services were being provided by the state with
geneticists flying in, but there is a tremendous need in that community for services that will do more than
just fly in geneticists, but will actualy bring servicesto bear and provide role models for the young people
in those communities.

MR. McINERNEY: If | may -- I'm sorry, Judy -- you might want to look at a program
at the University of Cincinnati. Cindy Prowse, a nurse there, is running a program to educate nurses from
minority and underserved communities and populationsin genetics. | think that might be a nice model for
this group to take alook at.

| think it'simportant to think not just about training genetics professiona s from
minority and underserved populations, but to think about how to reach underserved populations, whether
you're reaching them with individuals who are themselves minorities or not. | think that's important.

DR. TUCKSON: Judith, did you want to make a quick one?

DR. COOKSEY: | believeit's a short, funded supplemental program that | think is
looking at and trying to clarify some of the access issues and who is getting genetic services and who is
providing it. There are many other efforts to try to improve diversity, but | don't think that oneis
specifically focused on improving diversity. | think they'd like to do that, but their focus is different than
that.

DR. TUCKSON: Thanks for answering the question.

Ed?

DR. McCABE: Yes, | just wanted to remind everybody, as we were assembling the
group, that HRSA does consider training of genetics counselors as training of allied health professionals,
and does have funds for those training programs, and so | think it's very important that we recognize that
and that that be a source of funding for new programs as well as existing programs.

Having been a part of the program at the University of Colorado, these are incredibly
personnel -intense training programs, and that's part of the problem to a health center administration.

DR. TUCKSON: Edwants usto break off, but Debra, you want to get one last
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comment quickly?

DR. LEONARD: Could somebody clarify, either Dr. Sullivan or Robin Bennett, is

there a CPT4 code so you can hill for genetic counseling and what is the Medicare reimbursement for that?
And then what gets reimbursed in other settings, you said you were looking into.

DR. SULLIVAN: 1 left my CPT code book back in Baltimore, so | don't know exactly
the answer to that, but | can find that out. | am a certified professional coder. Also a CPCH.

DR. TUCKSON: But thereisacode. If aphysician ordersit, there is a mechanism by
which physicians offices can tell payers what happened, that something happened called genetic
counseling. | just don't know what the reimbursement is.

DR. SULLIVAN: Theanswer is 28V, 28 Victor. And how much does that get you?

PARTICIPANT: It depends. It'stime and hourly.

DR. TUCKSON: Time and hourly-dependent.

All right. Well, thank you. Let me just thank Joann, first of al, for your coordinating
of both of these sessionstoday. We really owe you a debt of gratitude.

I think that Hunt raised an important focus that Ed picked up on, which is starting to
try to drill to what can the Secretary do, and Ed sort of gave a very specific example of that in terms of
HRSA and those resources.

I'm not sure how the rest of the committee fedls, and we've got sometime, | guess,
where we're going to talk about what the next steps are, about whether or not we fedl that, having been
given this excellent foundation, now the question is what do we do with it?

I know, for one, that you've whetted my appetite for wanting to know alot more about
if we were to project five years from now, what is the work of the workforce for genetics? How does this
get integrated into what a cardiologist, an oncologist, and so forth -- what do they do in five years? What
will their work be? Therefore, what support will they require to be able to exercise their clinica practice?

Some of that support it sounds like from time to time may be a counselor. Some of that
support may be an Internet site that provides a very real, functional, moment-by-moment set of
supplementary information that a physician may need. | mean, there are a variety of supportsthat are
going to be required.

| think one other thing I'm taking away from thisisthat | am left with some concern
about how well the academic establishment in each of our disciplines are retooling the academic enterprise
quickly to be able to meet some of these challenges. It soundslike alot isgoing on. Everybody's kind of
happy that things are moving. Whether or not those activities are adequate to meet the needs of the nation
in five years, certainly it seems to me a big question mark, and | don't know what to do with that anxiety.

Thank you.

DR. McCABE: Thank you very much, Reed, for this session, and thank you to the
speakers.

While you're stepping away from the table, Alyssa Johnson is from the National
Council of State Legidlatures, and so perhaps she can just briefly give us some insight into the state issues.

DR. FEETHAM: Before we move to that, | would just like to say that Dr. Joan Weiss
from the Bureau of Health Professionsis here, and from the Division of Allied Health, and those of you at
alater point may want to approach her and talk about availability of TA, technical assistance, from Allied
Health in regards to funding, resources, and applications, et cetera

DR. McCABE: And Joan Weissis sitting over here, so Robin, you can't see her when
she stands up now, but perhaps you two can huddle at the end of this session.

So, Alyssa Johnson?



MS. JOHNSON: Thank you, Dr. McCabe.

I'm happy to offer any insight that | might have and answer any questions, but actually
| have a question for Joann. | do work in the health care program at NCSL, and not education, so as a
follow-up to the discussion on funding a genetic counseling program at the University of Maryland, I'm
wondering, when those dollars were appropriated, if you used state funds, are they specifically given for,
for example, a genetic counseling program or is that up to the university itself?

DR. BOUGHMAN: It was out of university funds, the state dollars that came to the
university, and then allocation from below that level.

MS. JOHNSON: Okay. Soit'snot alegidature decision. Thank you.

DR. McCABE: Thank you.

Weéll, we have some time now set aside for the committee members to discuss next
steps, and I'll basically break this down into two tasks that we have to deal with over the next 20 to 30
minutes, because we've aready begun to see an attrition of the committee and | know from previous
experience we will see more over the course of the next hour as people head for airplanes.

The two tasks that we have to do istalk about this report that we had agreed that we
would send to the Secretary, and then the second task is the prioritization of items for the committee's
agenda, and | want to make it clear that's the committee's agenda, not the next meeting's agenda, but it's
setting our agenda of our effort in the near future.

So first, | know that Sarah and her staff have done some work on what would be the
key issues. While they're getting that up, there are some things that | don't know that they're in the items
that | saw before, but some points from the meeting in June that we had identified for further discussionin
the future.

Large population studies and the resources needed to advance genotype/phenotype
correlations, and we had asked that the NIH present some details. Because of timing, they actually asked
to hold off on that because it wasn't the right time, but eventually we will have that report and be able to
use that to generate advice to the Secretary.

Genetic discrimination. We said we should explore with the EEOC and consumer and
professional groups the extent of genetic discrimination cases, with the Department of Labor to provide
audit data on genetic preexisting condition violations by group health plans.

Thisisal just to remind us of what we have talked about before.

Health care-related issues. Integration, insurance coverage and reimbursement,
affordability, and disparities in access, and we had talked about departmental efforts to address health
disparities to ensure that geneticsis included and receiving proper consideration in these initiatives, and
AHRQ to organize a presentation on the diffusion of innovation and itsimplications for access to genetic
technologies, as well as effects of patents and licensing practice on access to clinical genetic technologies.

So as we proceed with our discussion, | just wanted to remind us that we have some
other items that we said we would discuss.

Sarah, you want to comment?

MS. CARR: What we've doneisjust tried to summarize what we heard you all discuss
yesterday afternoon, and | think you indicated that you want to put a small task force of the members and
ex officio agenciestogether. The membersthat | think volunteered so far are Reed and Debra.

DR. McCABE: And Hunt.

MS. CARR: And Hunt, okay. Wdll, thisiswhy the questions are there. Well add
Hunt, and then anybody else, too. Then the agencies were CMS, CDC, and if this were to be a broad-
focused report, HRSA. Wéll, | haven't even said what this task force is going to do yet. I'll get to that. So
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HRSA isamaybe at this point, and then there are some questions about other agencies. We can talk about
that.

But | think -- well, at least what we heard was that you want to prepare a draft report
or we should prepare a draft report for consideration at the March meeting that would be based on the
minutes of the first meeting, the presentations and deliberations of this second meeting, and, as necessary,
additional fact finding and analysis, and that we would prepare a report to the Secretary describing the
current status and future promise of genetic technologies to benefit health and society, and specificaly
articulating the steps that need to be taken by government, the private/profit and non-profit sectors, the
public, and society at large in order to realize the full promise and potential of the Human Genome Project.

Thisisvery much, | think, taken from the way Emily described why she got into public
policy, but how you described that, Emily, seemed to capture alarge part of the discussion.

The committee hasn't really talked about it in these terms, but the report could
articulate goals that need to be achieved and pursued at a broad level, and then some of the issues and
concerns that we've talked about. There are things here that we can talk about, but they're really kind of
place holders and they reflect some of the things that you've been discussing these past two meetings and
some of the things that you've heard from presenters. We can go over them in more detail if we want to
take the time now or we want to defer that to the task force, but then these would be the specific steps that
are needed and some of them would take the form of recommendations to the Secretary and so forth.

So if you want, I'll walk through this alittle more. We could do that or maybe, at the
face of it, you need to say whether you think we've kind of at least gotten close to what you were after.

DR. McCABE: Cindy?

MS. BERRY': 1 think of it in actually a broader sensefirst in terms of our task, and |
don't know if this helps folks or not, but I've kind of outlined, and | always have atendency to do this at the
end of these meetings, what are the problem areas based on what we've heard in the last few days and also
in previous mestings.

I've identified some, and I'm sure I've left some off, and | can go through those, but then
the big question is which of these require further action and recommendation from our committee and
which just require further monitoring? | mean, | think we have to really understand -- rather than sort of
develop the tasks, I'd like to go backwards and do the concepts. | saw them, many of them, identified up
there as you were scrolling through there. | can just run through them really quickly.

Workforce, obviously. Student training is one issue. Then the other issue is getting to
the practitioners who are aready out there in the field. Integrating the genetics knowledge base into clinica
practice. Who should do it? How? Also, there are diversity issues under that.

Testing. Junk science was talked about. Unregulated labs and tests, advertising and
the Internet, those kinds of things.

I'll giveyou dl this, Sarah, because I'm just sort of running through it in the interest of
time.

Access was another issue that has been talked about. What are the barriers to access?
Well, coverage, health insurance coverage and reimbursement, and maybe it's worth hearing from folks
from the insurance industry. What do they do typically in terms of covering genetic testing and screening
and genetic counseling services? What are the thresholds for allowing coverage? What are the concerns
that they have? So we could also hear from federal health programs. Then health disparities also falls
under access.

Theresearch void. We talked about that alittle bit, the pharmacogenomics. Is enough
research being done and is it appropriately targeted? Then there was a diversity issue under that as well,
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that so much research is being done on certain groups, but not on certain minority populations.

Public awareness. We touched on it alittle bit, which isis the public equipped to
understand these services that are out there and how it can benefit them and do they know the risks and
benefits?

Confidentiality, non-discrimination. We talked about that. The HIPAA and privacy
regs. Arethey sufficient? There's the genetic non-discrimination legidation. Beyond those two things, do
we need to think about developing a set of principles or has some other organization aready donethat in
terms of genetic services?

Then there are ethical concerns, which we really didn't delve into too deeply, but | listed
as something that is worth talking about.

So | have all these so-called issue areas or problem areas that we touched on, and from
there | think we should determine which of those require action on our part, where we can put forward
something constructive to the Secretary, and which just require us to pay attention to.

DR. McCABE: And | think it'sinteresting because the ex officio agencies also gave us
alist of what their issues were, and we're beginning to hear some themes. Number 1, with eight of the
agencies stating that this was important, use and misuse of genetic information in insurance, employment,
education, and law. Number 2, with six citing this one, ethical, legal, and socia implications associated
with the use of genetic technologies to screen or select for desirable or undesirable traits.

I won't go through therest. After that, there's avery large group of five that come up,
but I would think that this group that will be looking at both the report and the prioritization of issues
should also look at what the ex officios have recommended.

Cindy, | think you've done such a nice job of organizing that that | hope you will
contribute to this group as well.

MS. CARR: Ed, could | say onething? Cindy, it seems like what you've doneis --
there were sort of two tasks that we were going to talk about. One was to put a group together to identify
the priorities of the committeg, the next things that the committee needs to work on, but the committee also
indicated an interest in issuing areport rather quickly to the Secretary that would in part be based on the
minutes of the first meeting, the substance of the first meeting, and we could bring in the substance of this
second meeting, and tell the Secretary where things are with genetic technol ogies now, where they're going
in the future, what you think the promise is, and where you think some of the pitfalls are, and you've laid
them out there.

Then you could consider in that report telling the Secretary, perhaps through the initia
discussions of the task force, identifying what the committee thinks needs to be worked on in amore
intensive way, and then we could include that in this first report, so that the Secretary knows where the
committee thinks are the issues that further study is needed on, and then helll know also in avery concrete
way where you're headed as a committee.

Do you see what | mean? So we could kind of combine everything into one report that
would also set the stage for your future efforts.

MS. BERRY: | wasjust questioning whether areport is premature, given the fact that
we haven't stepped back and figured out the answers to some of these questions, but | have no objection to
it if people think at least a preliminary report summarizing what we've heard -- you know, that's fine, and if
the Secretary would find that useful, that would be a good first step. But | was sort of thinking that we
needed to do this other exercise first before we provide him areport.

MS. CARR: Waéll, I think you could do it either way for sure. | mean, theresvaluein
either approach.



89

DR. McCABE: We won't send out the report before the next meeting. So alarge part
of the agenda of the next meeting will in fact be looking at this report and then I'm sure, knowing the folks
sitting around the table, that there will be some reordering of the points and prioritization, and | really see
that exercise as both serving as an update to the Secretary on what we've accomplished and aso helping us
to set our agenda for the next one to three meetings.

DR. WINN-DEEN: Yes. | think we ask our President to give us a State of the Union.

We ask our governors to give us a State of the State. | think basically what I'm hearing is let's give
Tommy Thompson sort of a baseline. We've had all these reports and here's where the U.S. istoday,
maybe some comments on what other countries are doing and where we rank -- you know, where they're
ahead, where we're behind, where we're ahead and they're behind -- and then what specific things do we fedl
we should address.

| think that would be probably very helpful to him to give him that top-level overview
to carry forward in hisjob and also to focus our efforts on the gaps. Where are the gaps and where are the
things where we can do something to make a difference?

DR. McCABE: Reed?

DR. TUCKSON: 1 guessI'm still struggling on thisone. | don't fed that we know
enough yet to be able to say anything to him that's definitive enough for our action. | see that we have
walked down aroad here and opened up some important doors and laid out some important questions.

I think, Number 1, again, and | know it's been the overwhelming, dominant theme that
keeps coming up, is| think we all want to know more about thisidea of genetic exceptionaism and
integration into clinical medicine. | think that we really need a much firmer foundation or at least a shared
vision among us as a committee about what we think that means, and | don't think that we have a shared
vision about that and | don't think we know how to interpret then the thorny issues that are before us until
we get that.

So | would just say | think that we need to have the next meeting and that we're going
to do some work before the next meeting to have that shaped with afiner point before us.

Number 2, we spent along time yesterday on the issue of regulation and oversight. |
think we made a conclusion that we don't want to get back into that too deeply, but we raised some real
issues around the pharmacogenomics issues and how does pharmawork, the relationship between the
public sector and the private sector, and we had pretty specific questions that came out of yesterday's
conversation that | thought | was hearing that we wanted to get alittle bit deeper in and then be able to then
report back with a definitive conclusion, but | think it meant that we were to do alittle work outside of the
next meeting to bring that forward.

Then Number 3, we have opened up this big can of worms around the workforce issue,
and we were given a great foundation today, but | think we all have questions.

So it seems to me that we've got some fine-tuning outside of the committee meeting to
have an even more intense conversation at the next meeting. So | see three clear work products that aren't
brought to closure enough -- | don't think, but I'm looking for guidance from others -- to be able to say to
the Secretary, hey, here are three things. Now, they ain't everything, but we've got three things on our plate
right now and we want to get to some others coming up, but we've got some more work to do.

DR. McCABE: Dr. Sullivan?

DR. SULLIVAN: Yes, thank you.

| tend to agree with Reed on thisissue. | don't know the Secretary well and | doubt
whether he knows me, but | do think he wants something that's more finalized rather than here's what we're
doing. He wants to know, well, what's the answer?



I'm a student of business history and one of the books | read last year was "Big Ded"
by Bruce Wasserstein, who is an investment banker in New Y ork City who has done very well and he's
worked with industries, whether they be health care, food industry, manufacturing, aviation, and he defined
five factors which are essentia to the success of any enterprise, be it a project like this -- we could call
oursalves Genetics, Inc. -- or General Electric.

Y ou have to master these five factors. I've heard them here. | could put them all
together in alittle package for you. Y ou have to be able to master the regulation, the technology -- I've
heard regulation and technology -- vision, strategic vision, leadership, and finances, and I've heard finances
mentioned a lot.

So somehow or another, that has, over many years of investment banking and multiple
deals on Wall Street, those five factors have to be addressed in order to come to a successful conclusion in
any business or industry, and | consider this a little business venture we have.

So | believe defining our strategic vision, coming up with answers about the questions
we mentioned regarding finance, and certainly at least addressing regulation -- we can't get too deeply into
that or welll be here forever -- and a so putting our arms around the technology are all factors that we have
to come to some closure with at some level before we put this forward to the Secretary.

DR. McCABE: Thank you.

| guess what | was thinking was that this exercise in the interval with the task force --
maybe it's more than one task force -- would begin to accomplish that strategic vision, that that would
redly begin to set where we were going because | think we don't know exactly where we're going and we've
got to establish that vision. So that's really what | saw it doing. | think those are al important aspects that
would need to be incorporated.

If welook at Reed and the three things that you talked about, the concept of the shared
vision, which really has to do with the prioritization and what are the issues, what are the big bang issues,
and what are the gaps, pharmacogenomics, and then workforce issues were the three that Sarah captured
here in her notes, the question is whether we'd have the one group looking at this and incorporating all of
those three issues and deciding where they'd fit into the prioritization and the shared vision or whether weld
set up individual task forces.

So | could use some guidance from the committee. Again, having been through the
work group issues, where we had four work groups that went off in very different directions, then ended up
coming back together and stepping on each other's turf, that's partly why | was trying to keep things
unified, but perhaps that's a mistake on my part. So | need some help here.

DR. LEONARD: I'mjust concerned that each time we meet, we bring up new issues,
and we had prioritized issues in the first meeting and we were trying to address some of those at this one,
and now we have new ones.

It's also frustrating hearing about Australia and the U.K., and | know their budgets
were huge and they had maybe different mandates than what we have, but they produced products that I'm
wondering -- | mean, last time we produced a letter to Secretary Tommy Thompson, and this meeting I'm
not sure we've produced much of anything.

So | don't want to get three years out and not fedl like we've accomplisned anything. So
I'm not sure of the process because I've never been on a committee like this before.

DR. McCABE: | cantdl you what we produced with the first. We produced awhite
paper, which | would encourage people still to go back to, that was sort of like the basicsand | know
people are il using in their undergraduate classes. We produced some letters and we had begun to put
together the reports of the working groups.
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We also put together, on top of the white paper, a document that was really important
in regulation and I'm pleased to hear that it's continuing to be implemented, but what we wrote down and
what we finally came up with at the end of the three years was very different, and we sent that to then-
Secretary Shalala. | guess that's where that went to.

In essence, we then had to write a letter saying that we had tried it out and it didn't
work. That was afairly big deal because that wasn't just acommunication. That was areport and we
basically had to retract it or at least say that it needed alot more work.

| think it isimportant that we have awork product. | was saying, whether we call it a
strategic plan or prioritization, you know, of the issues that we've heard about so far, of the issues that we
al haveindividualy, what do we think are the biggest issues for the health of the American people? And
are there any actions that we can recommend in March? Are there any recommendations that we would
make for further information that we need to fine-tune some of these issues?

Go ahead, Emily.

DR. WINN-DEEN: Wéll, | was going to say | would recommend that we don't try and
make one gigantic report that has everything in it.

DR. McCABE: Right.

DR. WINN-DEEN: | would say let's identify our three to five key issues and work on
taking each one of those up to the point where we can say we've looked at the background, we've looked at
the vision of where we need to get, here's our assessment of the gaps, and here's our recommendation for
how to close those gaps.

So that's a framework that applies whatever the issue is, and then we can very
strategically become educated about the issue through these kind of lectures. | don't think these two
sessions have been productive primarily because we have been receiving information, but we haven't had
enough time to digest it and process it back into arecommendation. | don't think they're a waste of time,
but we're not ready to Reed's point.

Now, if al Tommy Thompson wants from usis just sort of an update, we can give him
an update. If he wants a recommendation, then | think we should very carefully, and | would say it
probably makes more sense, at least for individual task forces, to not try and do everything, but try and
segregate it into specific subsections where they can go. They can do this summary. We've al heard the
summaries, but to just digest that down into a more coherent couple of pages, and maybe we can as a
committee discuss the vision and the gaps, and then that committee can then again go back and put that
discussion down on paper, so that we actually have a work product.

I wouldn't recommend personally that you have subgroups getting into the strategic
vision and the gaps because | really think that's where you lose the consensus process and the multiple -- so
any subgroup you have will miss viewpoints, and the whole point of having the 13 people that were selected
for this committee isthat it brings a diversity of viewpoints, which | think is valuable in framing any of
these issues.

But the background stuff that's just work, not discussion, but just sitting down and
summarizing, | think that subgroups can do that without any loss of value to the committee.

DR. McCABE: Reed, and then Hunt.

DR. TUCKSON: I'm beginning to get clear | think what I'm looking for, but | still may
not be right, and I'm scared about your prior experience, Ed, around the notion of the complexity of
multiple small committees, and also, Sarah, | don't know what the staff resources are anymore in terms of
how much you have to do it.

But specifically, | think that we had the opportunity to be presented with information
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around the adequacy of the oversight of genetic tests and particularly the interagency coordination that's
under the Secretary's purview. | think there needsto be afew of uswho sit down offline and try to digest
that information. 1 am sure that there will be afew follow-up questions and data points that we all need to
be able to say whether or not we fed like there are some reasonable recommendations that can be made
back to the Secretary about how well that oversight seems to be going or things that he ought, through his
role, be paying attention to based on real thought.

| think that's a doable thing. It may require, after a subgroup looks at what we've
learned in the last two days and thinks about it offline and there may be some questioning of the various
folksin the interim, one or two very focused presentations at the next meeting that sort of say, specificaly
for the record, Joe Smith, answer this question because we're not sure about exactly this point that we
really need to have understood. So they don't come in and just talk about everything. They answer avery
specific question that then allows us to say, okay, we feel comfortable in making this recommendation.

Related to the oversight issue was the second question of the use of pharmacogenomic
data to hopefully provide safer, more cost-effective, and better-quality drugs, and that that was a specific
issue that came out of our discussion. There are some people that need to sit offline, | think, and digest
that. | think we understood that we needed to bring the pharma people in and ask them some very specific,
pointed questions around how they behave in this regard so that we would have all the data we need to then
be able to say isthis aconcern or is everything fine?

And then we could either say to the Secretary in this area of cost-effective, better-
targeted, safer drugs, the climate exists for appropriate research. Thereis no need for more safe harbors.
There isno need for public/private partnerships for research. Everything isfine. Return to your homes.
Or there are some issues that you need to pay attention to, given that everybody's scared to death about the
cost of drugs and all this sort of stuff.

Number 3 isthe workforce. We specifically then need to do that work, zone in on the
guestions that we asked, and then, and thisiswhere | get scared because it's too many committees, the
fourth one then is again this overarching committee, which | wish Hunt would chair, which has got to do
with helping us understand about this exceptionalism deal and how do we bring the people we need into the
next meeting to put an even finer point on that?

So | seethisas part of ajourney. We've started that journey. We've moved the ball
from the O yardline to the 50 yardline, and between now and the next meeting, | think the committee is
going to get it to the 25, and then wé'll score atouchdown at the next meeting and then send the results of
the game to the Secretary, and then open up a new game.

DR. McCABE: | would just caution usthat | think therés still some diversity of
opinion in terms of what those three to five big issues would be, and that'swhat | really saw agroup in the
interval between now and the next meeting helping us decide what those three to five big issues were, and
then if we decide that we need to break those down, that would come after that. But that's my opinion.

Hunt, you wanted to say something?

DR. WILLARD: Yes. You may think were at the 50 yardline. | think we're sort of
putting our sneakers on till.

(Laughter.)

DR. WILLARD: But as| was coming into this committee -- because as | read the
charter, it was much broader than what we focused on for two meetings, which has been genetic testing,
and | had sort of mentally had three sets of technologies which would be the points of departure to then
look at genetics, health, and society as viewed in those three aress.

Oneis genetic testing, clearly, which we've started, and using genomic information for
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risk assessment and anticipating the day for the Secretary when we have a $1,000 genome and how will we
deal with that. As| said before lunch, | would come at that from the standpoint of, well, there are severa
different models that we might consider, and given Model A or B or C, each one of those will have different
regulatory, educational, and workforce implications which we're beginning to wrap our arms around.

My frustration this morning was that we started with the implications, but in a vacuum
with respect to what the model was, but even when we're done with that, and we're not yet done with that,
but even when we are done with that, to me that's only the first of the genetic technologies that are part of
our purview and part of the charge.

There are reproductive technol ogies, genetic technol ogies which haven't been addressed
in depth yet much at al, and then the third is probably therapeutic genetic technologies. I'm thinking along
the lines of stem cdlls, the ability to reset the genome, and to take advantage of the genome, our knowledge
of the genome, in order to think of a variety of therapeutic interventions, stem cells being just one of those.

But that to me is very much part of the range of genetic technologies that fall into our
charter, and so what | would ask for or that we get to and where | think we need a shared vision, or at |least
an acknowledged vision, for the group is what does the outline look like that we wish to address over the
course of three to four years or whatever our lifespan is, so that | have a sense of whether we're on the 50
yardline or still putting our sneakers on, and to carve it up from that standpoint that says, great, we're part
way through with Step 1 of four or Part 1 of eight or Part 1 of two. | think we need that broader structure
in order to then sort of frame an agenda going forward.

DR. McCABE: Y ou know, given the hour, we aren't going to get there today or this
meeting. We could wait and do that at the next meeting, but that'swhy | really think it would be
worthwhile to have a small group help to guide us at the next meeting, and that was the purpose of the task
force, redly, wasto help to guide that.

DR. WILLARD: But then the output of that task force might be a presentation to the
committee as a whole and to the public, rather than "a letter to the Secretary,” unless at the end of that
process we came up with that outline | was just referring to saying this is now what we consider our --
we're fleshing out the charge that you gave us.

DR. McCABE: Right. There may be some benefit, if we are going to set the course
for the next three to four years, to pass that by the Secretary, so that we don't find that we've spent three to
four years and we've gone off in adirection that doesn't really interest him. So that was part of the purpose
of that.

Barbara?

MS. HARRISON: Just at the risk of being redundant, and I'm trying not to be, but |
just want to make sure | completely understand this concept. Y ou're talking about putting together a
smaller group of usto decide on key issues for us to address. Are they coming up with alist of 20 possible
topics for then al of usto vote on or are they redly just coming up with the five topics? And if so, then |
hesitate with that because | feel like then they're making this decision for where we're going and we're not
really participating in that equally.

DR. McCABE: Redisticaly, if we're going to be effective, we've probably got to
identify two to three topics that we're going to have some answers on within the next one to two years.

MS. HARRISON: And I can respect that. | completely agree with you. | just want to
make sure we come to those two or three topics together as the 13-people group, not as a two- to three-
people group that talked in between our meetings.

| can aso very much appreciate this may be something that needs to happen in between
our larger meetings, and | don't know, from the public's perspective, is that something we're alowed to do a
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conference call or have something in a different format?

DR. McCABE: We can do it as long as we finalize nothing in those discussions and
that the product of those discussions comes back to this group.

DR. WILLARD: I'm guessing we would have no trouble talking and not finalizing
something.

(Laughter.)

DR. LEONARD: Wédll, the question also is could we email in our suggestions of each
of us what we think the top three issues would be and build a consensus?

DR. McCABE: Sure. Sure.

MS. HARRISON: | was even thinking maybe even to make it more, | guess, easier for
the count again to come up even with the list that you have up here or the list that Cindy was able to come
up with and say, you know, check off your three most important topics.

DR. LEONARD: But | think we also have to go back to the SACGHS functions that
we were given, and in addition to the things that you named, there's biogenetics and bioterrorism. There's
gene patenting and patent policy. | mean, there are other things on thislist that weren't even mentioned.

DR. McCABE: Wéll, et me make another -- Reed? Sorry.

DR. TUCKSON: No, no, just given that there is a growing consensus that | think is
emerging, | will withdraw my suggestion, which is getting run over anyway.

(Laughter.)

DR. TUCKSON: But | would just ask, Sarah, in terms of the team, if there are some
ways in which through staff work we can just sort of -- | guess what I'm just so terrified of doing islosing
what we did these two days. | just don't want to have all that work done just float off into space and get
lost because whether we like it or not, we did prioritize a couple of things already, and | just don't want to
lose dl that effort.

So if there's just away that staff could help us to attend to that in the interim, and then
I will withdraw the suggestion of having separate subgroups that work allittle finer on that, until and unless
they emerge again as compelling priority issues.

DR. McCABE: Let me make a suggestion that | hope is where the group is. What we
will doisthat Sarah and her staff will, together with all of you -- so if you have ideas that you feel are not
covered in any of the lists that we've heard, get them to Sarah.

We will then finalize alist. Thiswon't be avoting list, but it will bealist to send
around to see if we've missed any key issues that you think are critical. We will then take that list and we
will have the straw vote on that list.

That will then probably narrow it down | would guess to between five and seven, and
then we will have the group that we were putting together work on that, because one of the things I've seen
also isthat there may be ways of creatively looking at that list of five to seven and it may turn out that it's
really two or three, and it's really looking at various aspects of that.

Then we will bring that back and have alot more time for discussion with less time for
presentations. One of the key presentations will be the presentation of that group, who will have been
thinking offline and then will bring that thinking back to the public as well as this committee for discussion
at that time.

Is that acceptable to everyone?

Sarah, who's on the group? Who was on the list?

MS. CARR: It was Reed, Emily, and Debra so far.

DR. TUCKSON: | think that the task has changed somewhat and | think that there are
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some other people who have emerged as very strong voices.

MS. CARR: No, I'm asking for volunteers.

DR. TUCKSON: Yes.

MS. HARRISON: | hate to define, but what is the group doing? The task?

DR. McCABE: The purpose of this group to discuss offline isto have us --

MS. HARRISON: To come up with thelist. Okay.

DR. McCABE: You know, | would like to have more of the committee involved with
this. If we don't have this group working offline, then what it will be is afew of you emailing Sarah and
Sarah and | and the staff developing this, and | would prefer to have it broader than myself helping to
develop this agenda.

So it'srealy helping us to develop the outline of our discussion for the next meeting
and from that discussion deciding where we're going to focus, how we're going to organize, and how we're
going to pursue the products.

So we have the folks that had agreed. Hunt had aso agreed, so | would hope that you
would do it. Cindy, you've given some thought to your own priorities, and if you were willing to do it, but
anyone who would like to be a part of this, please let Sarah and her staff know.

Thank you.

Do you have enough guidance, Sarah?

MS. CARR: There was the discussion of turning -- | hate to bring this up again -- the
minutes of the first meeting into areport. You had suggested that as an idea.

DR. McCABE: | think we've backed off from that. So why don't we decide at the next
meeting? A lot of that will have to do with the deliberation of this smaller work -- task force. Not work
group. Task force. But we'll shelve that decision for now and make a decision at the next meseting.

MS. CARR: Okay, but just to be clear, the minutes as minutes are approved and
they'll be posted on our website.

DR. McCABE: Yes. The minutes are approved as minutes.

Any further discussion?

(No response.)

DR. McCABE: If not, travel safely, everyone. Well see you March 1st and 2nd in
Bethesda at the Pooks Hill Marriott. I'm sorry. The Bethesda Marriott on Pooks Hill Road. It changed its
name.

Thank you.

(Whereupon, at 3:47 p.m., the meeting was adjourned.)



