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PROCEEDINGS (8:38am.)

DR. McCABE: We're gang to go ahead and get started while we're getting Bliott connected.

| want to wi sh everyone a good morning and a Happy Vaentines Day. It was brought to my
attention by Dr. Max Rubinowitz that in the February 14th, today's, New England Journal of
Medicine, there is awhol e series on direct-to-consumer markeing. There's a special article,
three editorials and a sounding board piece, and Sarah will get hold of that and get it out to the
Committee electronically, but anyone else who's interested in the audience ought to be aware of

that. 1t lookslike avery fine series.

We have aveay full day ahead of us, including an extremely impressive panel of experts to help
us explore issues in the colledion, use and analysis of data on race and ethnicity ingenetic
research and genetic testing. The first itemon our agendais the presentation of thedraft report
on informed consent issues and clinical and public health genetic tests that has been produced
by the Informed Consent/IRB Work Group. Dr. Koenig and her co-chair, Dr. Ben Wilfond,
will be presenting the main elements of the report and then carefully walking us through the

proposed recommendations that the group would like SACGT to consider adopting.

Before they begin, let mesay afew words of introduction about Dr. Wilfond. Dr. Wilfond has
adual appointment at NIH. He is both head of the Bioethics Research Section of the Medical
Genetics Branch at the National Human Genome Research Instituteand head of the Section on
Genetics in the Department of Clinical Bioethics at the NIH Clinical Center. Prior to joining
the NIH, Dr. Wilfond was onthe faculty of the University of Arizona, where he was co-director
of the Tucson Cystic Fibrosis Center and the director of the A pnea/Bronchopulmonary
Dysplasia Program. Dr. Wilfond's scholarship has focused on therelationship between
empirical data and policy decisions, how information is communicated to subjects and patients

and unique corsiderations of genetic testing in children. His current research projectsarein
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the areas of informed consent for gene transfer research and the use of stored biologcal
specimens for research. Heis also vicechair of theingitute’s IRB and Ben told me he has to
leave early today because he isseeing patients Friday. Thursday afternoon is his clinic day

over at Johns Hopkins. So hes still active in patient care.

Dr. Koenig and Dr. Wilfond, before you begin, | want to commend you for being ready to
present the draft report at this meeting. Since I'm a member of your work group, I'm aware of
the extraordinary efforts you have made to get the report ready for the full Committee's
consideration. It took superb leadership on your part, and | want to commend you again for it.
| also know that Kathi Hanna, who has been the contract writer for this project, deserves much

of the credit aswell. Thank you all, and please proceed with the presentation.

DR. KOENIG: Good morning. Ben and | are going to do this presentation together. So at
some point, you may want to come alittle closer together. So today, we're going to present the
results of, asDr. McCabe indicated, avey quick — we've really pushed to get thisreport to
you, and | think it still needs someadditional tweaking and tuning and ore of the things you'll
notice, | think, first off, is that eventhe title has changed and thet reflects a change in emphasis
in some of the comments from the Committee which | think will becomeclear in that we are
trying to frame the issues in the broader sense of decision making, rather than simply in the

more narrow sense of informed consent.

Y ou havethese slides. Thisisjust areview of the members, a very, very wonderful group,
including many of the leading researchers on informed consent in genetics in the country who

have informed this process.

So let me review quickly where we are with our overall progress. We finished the information

brochure for the general public which isnow under review. Today, were going to talk about
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9
our report on the issue of defining the levels of consent needed for different types of tests, then
the issues which are also very important, such as returning research results, thetransition of
research to clinical use, social risks, mutiplex testing and direct-to-consumer marketing and

multi-site protocols which is another research issue, we'll turnto next.

Let mejust tell you the goals of today's discussion. We have an hour and ahalf. We've
specifically done this first thing in the morning at the request of Dr. Khoury s that we can
really focus on it because it's very complicated. So today, what we're goingto do isreview the
draft of the report and attempt to reach consensus on the general tenor, not necessarily any
specific sentences or content. We're also going to try and reach some consensus on the
proposed recommendations. That's going to be the biggest part of our discussion and then
hopefully agree to our next steps, including whether or not we need to sdicit public comment

on the informed consent report in generd.

Why is this report necessary? Well, wereally think that some formof national standards may
be too strong but guidelines are needed in the area of clinical genetic informed consent for
genetic testing because consent practicesare highly variable, ad if we can improve this whole
process, the enhancement of informed decision making can help ensure appropriate test use,
and you'll see that that tiesin to our broader goal of oversight, and then patient participation in
the testing process will beenhanced if this al works. Why isthis necessary? It also isto
follow through with one of the main overarching principles set forth in our original report,
which isthat documentation of informed consent must be obtained for tests requiring high
scrutiny, theextent to which written informed consent should be obtained for al other genetic
test requires further deliberations. We are now proposing aframework for that for this whole

process.

In November, we presented some of our preliminary thinking on this and had some very useful
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10
and helpful feedback from the full Committee and that feedback included the following points,
and I'm gang to go through it to remind you of it, and then hopefully it will become apparent
how we have incorporated that feedback into our revisions about informed consent. One. In
general, people felt that guidance for informed consant for clinical and public hedth genetic
testsis needed and would makea significant contribution to the field. So therewas general
agreement about that, and the Committee also agreed that our efforts to identify the features of
genetic teststhat are important was a useful contribution and that those test featuresare very
relevant to informed consent. However, there was some concernthat the models we had
developed were too complex and the Committee felt that a guide to decision making about
level of consent should be simple and straightforward or more simple and straightforward than
what we had presented in Novermber. And finally, this was a very important point, that the
guidance must be flexibleand tailored tothe individual patient'sneeds. So we've redlly tried to

address these points.

One of the other points of concern. We had originally presented four consent models that were
fairly rigid and involved putting consents into particular boxes and that was seen by the
Committee as being alittle perhaps too difficult to implement and so we have pulled back from
that as you'll see, and then another important suggestion made by the full Committeewas that
genetic education and counseling shoud be an explicit component of at least themost
comprehensive model of consent. So you'll see how we'veintegrated that. And then, finaly,
we have made some sauggestions about FDA, and we have reconsidered and, | think, refined

thisissue of what the FDA's role should be in consent practices as a part of premarket review.

So I'm gaing to quickly do an overview of the report, then I'm going to talk about the details of
the test features that we outlined aswell as theinformed consent process, and then | will come
back to the podium and help us walk through the specific recommendations. So youll see

we've responded to your comments in November. Then we'll review the test characteristics,
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11
suggest a continuum of approaches toinformed consent that range from, and we've usad this
language, modest to robust as well as the many levelsthat fall between that without specifying
aparticular rigid set of guidelines and thenthe report recommends that a flexie framework be
used in deciding what levd of informed consent is needed in a given case. But most important,
we also suggest that there is athreshold of consent that, if crossed, would require certain
actions by FDA to assure that an intensive informed consent processis used whenthe test is
offered, and as a way of doing that, weactually offered nine recommendations to the Secretary
involving FDA, CDC and the Center for Medicare & Medicaid Servicesor CMS, as well as
five recommendations targeted to professional societies, healthcare providers, disease and

patient advocacy groups, patients, consumers, insurers and employers.

So why isinformed consent soimportant in genetic testing? Just avery, very quick review.
You all knowthis. The familial and ethicd implications, the multipe applicationswith
different implications, meaning tha these tests can be used in so many different contexts. The
results can be ambiguous or conplex. Oftentimes they'remerely predictive and the
comprehension of the risk information conveyed can be very difficult and complex and of
course, also, the potential for the misuse of genetic information. In addition, there'sthe very
blurred line between experimental and clinical use of tests. Tests may move to the market prior
to full evaluation of clinical validity. In fact, we actually expect that that will often be the case
because of our general oversight recommendation that tests should bereleased, and then that
there be arigorous postmarket data collection process. So that just means theinformed consent
process becomes even mare important and we're asking the informed consent processtodo a
great deal of work. Again, also, more tests are used all the time, more multiplex panels, al of

those things we know.

Let me say alittle word about the language used in this presentation, and again, thisis why we

changed the title. We're really thinking about informed consert as not literally being just the
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12
process of the patient consenting, but in amuch more broad way, that really we're talking about
an informed decision-making process followed by the decision of the patient. So you can see
that we've made this abit broader and that was again at the recommendation of the full

Committee.

To sort of conceptualize the whole process, what we're thinking of interms of our guidance on

informed consent for genetic testsis that a new test comes into being, isproposed, and then

thereisaformal process, a consideration of relevant genetic test characteristics which takes

place, that sort of black box which we're going to flesh out, and then ultimately, as a result of

this consideration, alevel of consent for thenew genetic test is proposed, and you'll see how

that works out in the course of the presentation.

DR. McCABE: Elliott, are you with us now?

MR. HILLBACK: Yes, I'mwith you now. Good morning, everyone. Sorry | couldnt be there.

DR. McCABE: Good morning, and we're just switching speakers right now, and the slidethat

we're on is we're moving from guidance on informed consent for genetic tests to patient/test

characteristicsthat influenceinformed consent.

MR. HILLBACK: Okay. These aren't numbered, soit's hard to --

DR. McCABE: It'son page5.

MR. HILLBACK: Thank you.

DR. WILFOND: So what I'm going to try to do in the next five to seven minutesisto talk a
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13
little bit more about what's in this box here, what are the relevant test characteristics, also talk
about what the various levels of consent woul d be and to try to make some suggestions how we

get from here to here.

So after alot of discussion, we cameup with essentially five major patient or test
characteristics that we think would have some influence on informed consent, and these
include the ones | have listed here: the purpose of the test, certain characteristics of the disease
thetest isfor, clinical validity, clinical utility, aswell as specifically psychological and social

implicationsof the test.

There can be arange of purposes of testingand some may posemore specific challenges than
othersfor informed consert. So for exanple, there's perhaps lessconcern oftenwhen it
involves the diagnosis of the disease than it might be for screening healthy populations for
disease or providing for reproductive and prenatal information where the issues are much mare
complex and based upon people's personal values requiring a more detailed explanation and

discussion.

Additionally, the characteristics of the disease itself might have some bearing on how complex
the consent process ought to be and these considerations would include the severity of the
disease, what degree of disability is associated with the disease, whether there'sany particular
stigmatizing characteristics. So if we're talking about behavioral disorders, alcoholian, there
would obviously be much more concerns that would need to be addressed in the consent

process along those lines.

Clinical validity would be important, also, with regards to the need for additional explanation
to explain the probabilistic features of testswhen those occur. And fourthly, clinical utility

plays an important role in this becausedifferent types of tests might have different sorts of
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14
clinical utility. In some circumstances, when interventions areavailable, the approach to
consent may be more simple than when the value of the information is going to be based upon
individual's own personal preferences of what's going to be important for them. So using the
example of Huntington's disease, where the clinical utility of the test isto alow people to make
life-planning decisions, that might require a more involved consent process than, for example,
newborn screening for PKU, where theclinical utility isinvolved in preventing mental
retardation and the assumption is that thisis a value that most peopl e share and there's not a

need for alot of discussion about the importance of that.

Additionally, some tests have specific psychological and social implications which, as|
suggested from my previous comments, might vary with the particular test, but the point is that
when a particular test has special psychologcal or social implications, that that might require a
more involved consent process, so the person can weigh those considerations in making their

decision, and again part of the point of thisisthat not only tests share each of these features.

So totry to put al thistogether, and thisis again theidea of moving away from specific
descripti ons of each feature, isto note that the features toget her, each of them independently,
sometimes can suggest a more complex process or more straightforward process of informed
consent, and our suggestion is that we look at these five characteristics for any particular set of
circumstances or any particular patient and ask ourselves whether or not in aparticular
circumstancea particular patient would need a more complex approach to consent or a more

straightforward or simpleapproach to consent.

What 1'd like to do now isto talk alittle bit about what would be involved in those different
approaches to consent, and this slide is more for background, just to remind us of the various
components of consent, and we're not going to be talking much about decision-making

capacity. We're goingto assume that the people were talking about have that capacity.
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Obviously that's a very important issue as wete talking aout children, but we're not going to
be discussing that today. We're mainly going to befocusing on issues of disclosure of
information, assessment of comprehension and voluntari ness. Through our discussi ons, we've
identified four key componentsof the consent process that could be madified based upon our
interest in having a more straightforward or a more complex approach to consent, and this has
to do again with information disclosure itself, how we assess comprehension, what sort of input
the provider engagesin in helping to make the decision and documentation. These first three
are often what we think about as the decision-making process, the encounter that goes on
between the provider and the patient to make a decision. Part of why we have documentation
as a separate thing is again to make the important point that, you know, consent is not
synonymous with documentation but is really one more featureof a consent process that may

have some utility in some circumstances.

So again, for information disclosure, depending upon where atest fallsin this continuum that
we showed you before, tha we could have a very basic to a very comprehensve approach to
information disclosure that would depend upon what the relevant features of the test arefor
that person, and the elements would include the purpose of the test, if there are any specific
personal, familial or social implications, the risks and benefits of having the test, availability of
aternatives and that these would be the things that would need to be described, and you can
imagine that this can be described in some casesin 30 seconds and in other cases, information
disclosure might take a much longer period of time, might involve multimedia information,
whether it's through CD-ROM or thelnternet or pamphlets. Other times it can be a very

simple conversation.

The assessment of comprehension is alsoimportant in this with regards to paticularly when
information is complex, when there's very important deci sionsto be made based upon peopl€e's

personal values, to have some opportunity to actually engage in a more back and forth sharing
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16
between the provider and the patient to make sure that the information is understood, and again
you can imagine again this continuum going fromsort of an assumed to -- which might be do

you have any questionsversus a much more detailed discussion with the patient.

Another asped of this has todo with the stance that the provider takes in engagng in this
conversation, engaging inthe information disclosure and the assessment of comprehension
with how involved they are and what the decision is, and you can imaginein some
circumstances being much more directive with regards to what ought to be done. Again, you
know, newborn screening for PKU would be awonderful example of somebody saying we
really think thisis an important thingto do, whereas in other circumstances, particularly asit
relates to reproduction, we may want to take a much more hands-off approach in terms of what
we recommend for the patient but still be actively engagedin helping the person makea

decision that is consistent with their values.

Finally, documentation also might vary. In many circumstances, there may be no
documentation whatsoever. | know what's missing from here on this slide is making a notation
in the medical record which may be important in some circumstances. We discussed the issue
of when it'simportant for thelaboratory to be aware that an informed consent process has

occurred and havi ng some sort of a checkoff box aswell as having a signed consent form.

So, again, similar to the slide that | showed you before with the continuum of the test features,
we also can think of the informed consent components that | described before, disclosure,
comprehension, provider input and documentation, and we can envision circunstances where
al four of these are done in amuch more robust way versus circumstances where these are
done moreinaminimal way. So we can see that when tests fall towards that straightforward
side, that aminimal consent processis probably sufficient. Those that are more on the

complex side, amore robust approach would be needed, and there might be a variety of
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approaches tha we might choose to usefor those teststhat fall in between, and sothe one big
difference between what you heard in November versus now is trying to sort of be alittle less
precise about what we think would happen in thismiddle field and sort of just point out that
this could vary and leave ala of variation to people involvedin making the decisions.
However, we also realize that what's most critical are to identify those circumstances when a
more robust approach to consent is needed and the fact that FDA might have somerole in
helping to make that judgment about that. So at this point, I'm going to turnthe presentation
back over to Barbara, and she's going to talk about the FDA component and our

recommendations.

DR. KOENIG: So now, we're going to show a couple slides which are meant to represent
graphically what we've just talked about and in away, these next two slides will summarize the
recommendations. So well first go through this graphi cally, and I'm hoping Ben will hel p me
because thi sis somewhat complex. But if you look at this, what we're trying to do now, you've
seen each of these two parts separately before The genetic test characteristics, for example,
the purpose of the test, and then the components of informed consent, and what we're basically
suggesting is a process whereby as afirst step, you consider or FDA or aclinician or anyone
consider those test characteristics, go through a deliberative process and make an assessment
about where on this informed consent dmension that test should -- which features of it you
would need to do, whether it needs to be robust or whether it needs to be minnmal and that

would be something that would happen for all tests.

Now, however, we'realso proposing that there will exist athreshold of test complexity which
we have not specified completely but which, in the report itself, there are many indications of
what would be included in that which would basically trigger a process of mandatory robust
consent. Okay. So basically what we're proposing is, and thisisjust to summarize the

recommendation, that as a new test is presented to FDA, the test devel oper would make a
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recommendation about what kind of informed consent should be recommended when that test
isused clinically, and then as a second gep, FDA would have an independent review of that
recommendation, and in some cases, the recommendation when the test crosses this threshold
of complexity, that certain tests that FDA would require that they only be administered with

this most robust level of informed consent. Ben, do you have any comments?

DR. WILFOND: | think you saidit quite well.

DR. KOENIG: Any questions at this point before we do the specific recommendations?
Everybody's with me? Okay. So what were going todo now is I'm going to summerize very
quickly. I'll go through all nine recommendations just to give you a sense o their flavor and
then we can come back and go through them one by one. We actually have themon the slides,
the full text, so that we can consider them. So these are the recommendations that we came up
with. First, that FDA should require submission of information to assist decision-making
process from test developers and meke it widely available. Thisiswhat | said, that when atest
developer presents a new test, as part of the data template, they would make a recommendation

about what level of informed consant is required or what it should look like.

The second recommendation is there's arole for FDA in assessing the level of consent
necessary for tests and that for tests that cross thethreshold of complexity requiring the robust
consent process. Now, we are stating up front that we expect thisto be arare situation that

tests would bein thislevel requiring robust consent.

Third, we think that FDA, in impl ementing this, should employ the framework that we have
just suggested and that's suggested in our report, including that very system of going through
and thinking seriously about all the features of the test.
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And then, fourth, FDA should requirethe test developers to make the consent determination
publicly available and to state that it appliesonly to that particular intended use. Sofor
example, the specific consent process applies only to a specific intended use of thetest. Soif,
for example, an intended use of the test was for diagnasis, if atest was then goingto be usedin

apredictive context, it might require atotally different kind of informed consent.

Fifth, FDA should require test developersto include the need for robust consent on labding
and marketing. So for those rare instances where the test goes to thethreshold of needing

robust consent, this would need to be indicated on the label and in any marketing materials.

And then, Number 6, in perallel with that, we are suggesting that FDA, in collaboration with
the FTC or the Federal Trade Commission, should monitor advertising, but we're suggesting a
priority, that the highest priority in the monitoring of direct-to-consumer advertising would be
for those tests where there is arequirement for robust consent. So we're suggesting an order of

prioritization.

And then, 7, for tests requiring robust consent, CM S or the Center for Medicare & Medcaid
Services and CDC should augment CLIA to require thelab to verify the consent occurred.
Basically, this recommendation just recognizes the work that CLIA has aready done on the

lab's role in assuring that consent has been appropriately obtained.

Eighth, and again these are our recommendations to the Secretary, we're recommend ng that
Medicare and Medicaid should be modified to cover the cost of the provider'srole in an
informed decision-making process and to allow the reimbursement of the services of an
appropriately-trained genetic education and counseling provider, particularly when robust
consent is warranted, and please note that we have changed the language. We noted a small

mistake from the version that you have in your handout. We dways meart the phrase "genetic
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counselor” to include any qualified and trained genetic professional and not just a certified
genetic counselor. And then, 9, agencies should hdd -- let's go back to 8. | should say that this
a so reflects more the Canadian approach thet we heard yesterday that the testing should be
considered as afull service and that you have to in some cases conside the counseling to be

part of the testing process.

Nine. Thisisarecommendation that we came to partly at the suggestion of Joe Boone from
CDC but also after our own reflections on how complex thiswhole issueis, we think that all
the agenciesinvolved should hold a conference on informed consent for clinical and public
health genetic tests to further clarify these issues and get more perspectives and that this
conference could serve as aforumfor further reflection and consideration on our

recommendations.

We also have some recommendations for the private sector as well as those to the Secretary,
and first, we think that using this framework that we've devel oped, professional societies
should develop guidelines for specific tests and for education, and if you can imagineit, we
wouldn't ever want to have every provider out in practice going through such a complicated
document and a complicated process. What we're suggesting is that using this framework,
professional sccieties could make recommendations spedfic to tests or to categoriesof tests

and that that might be helpful, similar to practice guidelines.

Number 2. Professional societies should discourage off-label uses of tests without careful
consideration of the consent issues, again onthe assumption that the consent really needs to be

tied to the intended use.

Third, for tests requiring robust consent, providers should only offer the test if that form of

consent is provided.
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Four. Healthcare payers should cover the cost of provision of aninformed consent, particulaly
for the robust consent process. Reimbursement of genetic education and counseling services
should be allowed. So that's basically arecommendation to the private sector, but paired with
that in Number 5 is basically —thisis back to our discussion yesterday. Thisis asuggestion for
the demand side. We're suggesting an increased demand for this on the part of consumers, so
that we think that there should be a process of advocacy for informed decision-making
processes and that that could help influence coverage and reimbursament policies of third party

payers. So thisis basically arecommendation to disease interest groups.

Okay. Lé me quickly go over the public comment, the questions that wemight ask the public
to comment on, and then we'll open this up to discussion of therecommendations and
comments. So what perhaps the next step we think might be to begin by asking have we
identified all the test characteri stics that are relevant to consent? Are there any that we've
missed? Then the appropriate process. Are the consent components complete? Have we
adequat ely speci fied the consent continuum, and does it work to just specify it as a continuum,
rather than a series of boxes? Remember our first iteraion in November had four separate
categories of consent. Or do we need more specific consent practices? Would theseguidelines
be too burdensome for test devel opers, providers or laboratories to adopt is an important
consideration, where we might want public comment. Are the recommendations appropriate?
The public recommendations, now we're on the public recommendations, is the role of FDA
appropriate? Will professiona societies and consumer groups be able to contribute sufficiently
to the development of specific guidelines, and are there any other suggestions? So anything?

Ben, do you have anything to add?

DR. WILFOND: Not at th's moment.

DR. KOENIG: So | have also the full text of all of the recommendations herein the
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PowerPoint and can moveahead if anyone wants to consider those, but let's gpen thisup to

comment.

DR. McCABE: Isthere any general comment before we move on to the specifics? We have

about 45 minutes for this discussion.

DR. BURKE: | redlly appreci ate the work and the philosophy that informs this process, but I'd
like to raise ageneral concern that | think might bear on the wording of some of the
recommendations. Y ou mentioned that you feel that the bar should be set relatively high for
requiring arobust informed consent process, and | agree with that, and we've also said many
times that we want the FDA review process to be streamlined. | think it's logical that FDA
should a checkpoint in this process, if we are going to require certaintests to be labeled in
essence as requiring arobust informed consent, and so | would propase that the analysis needs
to be simplified, and Il actually make a suggestion that | think is consistent with the reasoning
that youve just given to us. What I'm really saying is to require test developers to suggest a
level of informed consent and thento ask FDA to review that andfigure out if it's correct and
generate alabeling requirement isonly going to work if it's afairly straightforward process,
and you've well identified all the complexities. Soit's hard totake complexity and make it

straightforward.

But | would propose that there areactually three criteria that are fairly easy to determine, that
make it possible to determine whether a robust consent process is needed, and they all have to
do with test use, which | think is avery important feature of your presentation. If thetest isto
be used for reproductive decision making, | think that could be a pretty graightforward simple
requirement. Now that would reguire usto think carefully about how we currently use triple-
screen testing, but | think the | ogic of your argument is that when atest is used for reproductive

decisi on making, that isthe purpose of the test, there shoul d be arobust consent process. 1'd
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also argue that your reasoning suggests that if atest is predictive, there should be an
assumption in favor of arobust testing process with one caveat, and thisis where it would get
complex, but I think we have to have the caveat. That is, if the clinical utility isvery high and
very well-established and broadly recognized, then we don't need a robust consent process, and
your PKU exampleillustratesthat. But | think in general, we should say predictive tests do,
unless they meet that criteria and that should be readily documentable, | wouldthink, largely
by published data, and third is whenatest is done on one person for the benefit of another. So
I think when atest is done in awomean with cancer to determinewhether a BRCA1 mutationis
present, primarily so that her daughters or sisters can be tested, that's a compl ex, and | don't
know if what I'm suggesting are the right criteria. | guesswhat I'm really sayingis| don't think
we can move forward with these kinds of recommendations unless we're satisfied that weve got

apretty tight and fairly objective set of criteriafor the robust consent.

MR. HILLBACK: Can | getin at some point in the queue?

DR. McCABE Go ahead, Hliott.

MR. HILLBACK: Sorry I'm not there. Again, it's hard todo from a distance. To me, the goals
here are fabulous, and | totally agree with the need for informed consent. | think all of uson
the lab side of the world and people that provide tests would totally agree. Where | have a
concernis| don't understand the whole front end of this of tryingto get FDA in. AsBen sad,
the concept of informed consent and carrying that out is primarily, almost certainly, between
the provider of the service and the paient, and it's customized based on a whole series of
factors that are only known at that point in terms of the patient's understanding, in terms of the
various complexities of the patient's condition, the patient's famil y conditi on, the patient's
mental condition, the patient's medical history, all sorts of things, and it seemsto mewe're

trying to impose order on di sorder when disorder is unfortunately the order of the day. I'm
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sorry for the pun, but | have to get onein at least. So | don't understand why or what FDA can
do. FDA, unlessthey're going to try to enforce the traning and education of physicians, and
we've been down that loop before, or unless they're going to try and enforce what a physician
actually does and hold them accountabl e for the quality of their informed consent, which isa
private discussion between a physician or other healthcare provider and a patient anyway, and
none of us arethere at the time, | dont know how this FDA piece of thisreally helps, and if
you're going to say, well, every time you change information, you're going to go back to FDA,
ask them to review the new information to make sure it's complete, maybe change the level of
informed consent, and then somehow disseminate that, | don't think FDA is interested inbeing
in the role of dsseminatingthisinformaion either. S to me, all the recommendations latein
the process make a heck of alot of sense, and | think as part of whatever weend up doingwith
FDA, yes, labs ought to submit the kind of information that's going to be needed to give
informed consent, but | don't think that's a reviewable, let's set levels, let's decide what a
provider should do in the privacy of their office with a patient from a distance because I'm nat
sure the provider's going to act any differently. We're still going to get back a signed form or a

checked form, and none of us are going to know whether it was any different or not.

DR. KOENIG: Can| jud respond quickly to Ellictt?

DR. McCABE: Yes.

DR. KOENIG: To clarify one thing, Hliott, we actually had you in mind when we were

thinking through this recommendation, and it really is meant to deal with your concern that the

important thing about oversight isto tell people what you know and what you don't know.

MR. HILLBACK: Right.
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DR. KOENIG: And that we are in no way saying tha FDA should specify what the informed
consent process should be or to in any way interfere with that doctor/patient relationship or
provider/patient relationship. Rather, what we're suggestingis that there may be certain
situations in which tests can only be offered safely if informed consent is part of tha clinical
process, and we just want to flag those and make sure that that informationisincluded on the

labeling in rare instances.

MR. HILLBACK: But see, my reaction would be | don't want to be the patient where you've
decided | don't need urgent or strong informed consent. | don't want my mom to be that patient.
| don't want my kid to bethat patient. | want the same level of inf ormed consent whether I'm
going to have my male pattern baldness test or anythingelse. | want to know what the issues
are, and so assoon as you start saying, well, there's a bunch of them that are jug checkoffs, if
I'm the practitioner, | say, well, | dont even need to really giveyou informed consent because
everybody's decided thisisn't important. | think you dmost devdue the concept, and | wauld
rather strengthen the concept. | think informed consent is very important, and | think an awful
lot of people just wave at it, and | think that's what youre trying to get at, but | don't think
regulating what the labs do or getting FDA into thisis going to change that. | think there are
lots of other stepsin your later recommendations that might, but | dont think were going to
solve the problem by a number of these parts of the regulation. | think other parts, | applaud
very strongly, and | think we should strengthen everybody's commitment to doing informed
consent and maybe strengthenhow CLIA getsinvolved and certainly the professional societies

as you've recommended.

DR. McCABE: Barbara or Ben, any response to that?

DR. WILFOND: Actually, | have aquestion for Hliott. | want to see wha your respornse isto

Wylie's first comment because what Wylie did was try to bemuch more specific in being clear
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about avery limited set of testsin which the point was these are the ones that for everybody,
we would wart to try to make sure that a certain approach is done and that thisis where
possibly FDA may have arolein trying to at least be clear what that standard is. But what
Wylie did was being more specific about what those limited ones were. Would that make you

feel more confortable, if you had a clearer idea of whenthis sort of adivity would occur?

MR. HILLBACK: Well, again, my reaction istwofold. | guess my reaction iswhat can FDA
do if theyve come tothis conclusion that Test X needs some high level. They could say thet,
but they have no influence unl ess the practice of medicineisnow intheir purview. They have
no influence over whether it happensor not. Let mefinish. If I'm the patient, if | go for some
other test, | don't think | want people to be feeling, well, this test has alower urgency because

again it's personal, asyou said, | think.

DR. McCABE: | have a number of peoplein the queuehere.

DR. LEWIS | readly think that thisis awonderful document, and | thirk it's gaing to spark
some great discussion, and | really appreciate the work that you've done. | have several
comments. Thefirst isalong the line of what Elliott was saying, which is, I'm not sure that the
test developer is the appropriate person to determine the level of consent needed for the test
because to me that's aclinical decision, not a decision that relates to the science of the test. So

| believe that the level of consent really is a professional responsibility andit's the clinician that
needs to be making that decision because | think it's the clinician who's responsible for the

practice of their profession.

In terms of the language in the report, 1'd rather see it say patient education and counseling
because | think that there's lots of parameters that go into patient teaching. Part of it isthe

genetic issue, part of it are other issues, andif we call it patient education and counseling, then
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it gives this document a much broader and doesn't infer whothe clinician is that should be

doingit.

In terms of Wylie'scomments, | don't know how you tell why somebody is seeking atest. If
you say tha it's for reproductive decision making, | mean, that'sreally clear, | think, if
somebody's pregnant and is goingin for prenatal counseling, but if | have atwo-year-old whois
diagnosed with cystic fibrosis, that di agnostic test may be used by me for future reproductive
decision making, and you have no way of knowing that, and | think that just targeting
reproductive decision making at some level has issues that relate towomen's issues that may or
may not be fair, but | also think that presuming that -- and somebody el se may have atest and
be pregnant and be having a prenatal diagnostic test that they're using for information and not
for reproductive decision making. Sol think that why everybody is having a particular test at a
particular time becomes anintensely personal thingand tryingto mandate what people dowith
that information becomesreally problematic. So | think that while | agree with what you're
saying, what might be an important decision for you might not be an important decision point
for me and that again it getsto the level of personal, and to me, what it getsto is the clinician
and the patient having an informed discussion and some of those issuesto me are broader than

just genetics.

I know we're here to do genetic testing and that part of what we're looking at is this in the realm
of genetic testing, but | think this document can serveas amodel, and | think that we need to be
careful and not get into the point where we say that there are some things that are the same for
al clinical practice, which is a partnership between the consumer and the provider anda
discussion that's mutual and is based on respect and not just a checkoff. The documentation |
think is adifferent piece, and how onedocuments what is done, | think, is very important, and
to me signing aformisjust signing aform, and | know lots of places where people aresigning

very complex forms that would be looked at as very robust consent, and it's here, read this and
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signit, and you've got documentation of informed consent but that the process hasn't happened.
So | think it's the process that we want to focus on and the documentation of theprocessis
secondary, but | agree with Elliott that I'm nat sure having FDA and the test provider be the

people who determine this, | think that's really something I'd want tolook at again.

DR. KOENIG: Just one point of clarification about that, Judy. We're not proposing that the
test developer be the final word about whether arobust consent is required. We'rejust
suggesting that if the person who devdops the test might have knowledge tha they should
make a suggestion, and this was very carefully thought out by the group withalot of input and
everyone thought that there shoud be an independent assessment of what kind of consent

would beideal. Soif we didnt make that clear, | just wart to get that on the record.

DR. LEWIS: That helpsalittle.

MS. BOLDT: | agreewith Judy in that | didn't think it was in the hands of thetest devel oper,
and you just answered alittle bit of my questions, too, Barbara. But | guess| do think that
there still needsto be arole of FDA, and | don't know if FDA hasexpertise at this point to help
establish this robustness in terms of informed consent, but | think wecan't leave it totally in the
hands of the health providers at this point until they understand the complexities and nuances
of al this genetic testing.

| do disagree with Judy in saying that we shouldn't call it genetic education and counseling. |
do think that to make it so broad to cover a patient, | think we still have tohone it in because it
is different to me for healthcare professionals, and they do know what they're talking about

maybe with patient education, maybe not as much with genetic education.

DR. McCABE: Steve, do you want to respond?
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DR. GUTMAN: Actualy, | do. We aways like it when people who are formulating ideas for
us formulatewhat they want fair and square, and thenwe will takethose ideas and deal with
them in the best way that wecan. To be perfectly honest, there are actually two issues at hand
here. Oneisthat you are very much at the edge of our legal framework in terms of where we
have historically been. We do have precedent for pushing the envelopewhen we get worried
about tests and all kinds of either traditiona or untraditiona ways, but we certainly haven't
visited this particular enterprise before, and you're correct, we don't have any particular
expertise. Were growing expertise. Wecan seek expertise, but wedon't have expertise to
bring, and | think that there is this -- so what's easy for usin terms of this chargeisit's easy for
us because we feel so passionately about honest labeling. It'seasy for usto try and focus on
having theinformation there so that anybody who does bother toread the label might be abde to
figure out and maybe to have the label lead towards particular decisions. It'simportant to usas
we're looking at different models to make thismore publicly available so not only providers
but maybe interested patients have access to this labeling and can understandif they're worried
about their own disease management. It might be harder for us to mandate informed consent. |
don't know. It might be somethingwe could do, but there is a subtext, | mean, avery profound
subtext. | don't know who here has had a medical procedure in the last year or two. | have.
I've seen what informed consent in much more mundane situations are. | had an instance where
| was naked on agurney, having been pre-medi cated and asked to sign, and | would have
complained to the department head except it was the department head. And so thedeal hereis
that thisis avery small part of avery complex problemand we're from the government and

we're here to help, but | don't know that we will actually be able to solve all of the prablems.

MR. HILLBACK: Could Ijust add, Steve, because | wauld ask how you guys would have any
chance of keeping the informaion up-to-date on a"label" copy back to our iterative situation
that we'rein. This becomes a massive update process which | think becomes onerous andin

the way.
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DR. GUTMAN: Well, | actually think we would look for it, if we had public databases that
either we used or that we leveraged, we would look for mechanisms for update, but | think that
the issue here of when the test tips over from atest where you really become alarmed versus
the background test where you worry, and | actually treasure your notion that | don't think you
should devalue even male pattern baldness. Maybe I'm becoming more sensitive about that
particular disease. But | think that the number of instances when you cross that threshold,
based on new information, would actually be relatively small. So | dont see that as paticularly

problematic.

DR. LLOYD-PURYEAR: We aso have significant problems with actually the purpose of this
document because it's gone from, | think, being a guidance document, which is what | thought
the original purpose was, to actual standardsand recommendations, and | think there are many
papers on guidance and national standardsor recommendations generally don't exist because
we generally cannot mandatethe conversations and the kinds of conversations that take place
between healthcare and public health practitioners and thdr patients. | think to think that this
just affects FDA, part of CDC and CMSis aso asignificant oversight because this wil | have
far-reaching, if these recommendations are carried out, would have far-reaching effects on both
other parts of CDC, HRSA and NIH. These recommendtions will affect newborn screening
programs, public health programs, AHRQ, | forgot, practice guidelines, public health and
healthcare professional behavior in general. So | don't think you can narrow it to an FDA
requirement or just an affect on FDA and CM S and because | think these issues are also
relevant to research in public health and inthe clinical seting, if you look at theaspect of tests
being a continuum between research and clinical practice, especially with geretic tests.
Genera ly, FDA spoke up because | was goi ng to point out thi sis not an FDA role nor a CLIA
role to mandate this kind of or have oversight of this kind of clinical behavior. And thereis
something similar that was done with vaccines and it was done by regulation, the National

Childhood Vaccine Injury Act. They required vaccine information sheets to be handed out
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with every vaccine that was gven and that was the conversation, that was the informed process
and that, | think, is similar to what FDA is focusing on that [abel of what you know, what you
don't know, what are the possible adverse events, what are theproblems, what are the risks, and
| think that is really wherewe have to go. But I think FDA aready answered that thisis not

going to work for FDA.

DR. KOENIG: Can yoube more clea about what you mean? I'm sorry. | dont see how thisis

establishing standards.

DR. LLOYD-PURYEAR: Well, because you talked about national standards and

requirements, and when you start maki ng recommendations, --

DR. KOENIG: Strike the word "standards" because that was just a mistake, and | corrected it
when | was actually readingit to say that this was guidance. So take out the word "standards,"

which | agreeis aloaded ore.

DR. LLOYD-PURYEAR: When you start making recommendations to aFederal agency to
have something done, that becomesnational standards, that trickles down and that has far-
reaching effects, and it goes back to what Elliott said. | mean, thisis a conversation between

people, and | don't think you're going to have one size fits all.

DR. WILFOND: Actually, Michele, | think the entire working group would agree with you
entirely, and | think that we're being perhaps slightly misunderstood, and | think the reason for
that is because the order of our recommendations has all the FDA recommendations up front. |
think in general, our thought is precisely what you said, what Elliott said, that what's most
important isthat conversation goes on between providers and patients, but all wewanttodois

to say there might be some limited circumstances inwhich it'svery important that a certain
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more robust approach to consent be taken and perhapsFDA could beone of the places where
that decision making occurs, and | think we intended to think that this would happen in the
limited set of circumstances, that the vast mgjority of times, there wouldn't be any involvement
at all, other than that the importance of information be provided to FDA and a decision be

made in collaboration, that it did not reach that threshold of complexity.

DR. CHARACHE: First, | certainly have enjoyed the thoughtful assembling and integration of
the factors that go into consent and the concept of a continuum between robust and not as
opposed to tabular forms, but as welook at these factors that go into it, it seems to me that
they're really separable into very distinct populations. One is a set that pertain to an individual
patient and that includes the purpose of doing the test when there are multiple purposesfor
doing the specific test. The other component are those things that are test-dependent. Now,
obvioudy FDA can't deal with things that vary by pati ent. They could only deal with things
that are test-specific. So examples of test-specific factors would be the purpose of doing the
test that was submitted by the sponsor which is what FDA has to work from, and the second
factor would be the robustness of the test, how secure the validity information isknown, what
kinds of limitations or what kinds of data you want to be sureis provided in the result returned.
So there are test-specific things which can be very clearly delineated that FDA could monitor if
this were considered desirable. The advantage of having FDA indicate according to guidelines
what tests need a robust type of informed consent is tha it can be monitored, and | think we're
all aware of the fact that doctors or healthcare providersor patients will order tests that should
have arobust factor to it that dont and there's no way of monitoring it. Now, in terms of the
monitoring, we can come back to how that should be, but | will strongly urge that it be only a
check box that somebody has done this and that is documented for various purposes, that it has
been done and doesn't get into the issue of the relationship between the personwho asked for
consent and how this was done because we can't monitor that. That's patient care. So if we

separate those concepts, it should be practical for asponsor, based on the characteristics of the
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test, to suggest what level of consent they feel iswarranted. Clearly FDA would need deemed
status to refer to others with expertise in a given disease state the decision making on what kind
of recommendation to make, and it would then be feasible, if FDA felt it was warranted, to
indicate either that informed consent isrequired or, if that's not legally possible that informed
consent is strongly recommended with the sponsor choosing the wording for why this should
be the case. It would have to be test-dependent. It would have to include a statement that
indicates that these are minimum standards and does not suggest tha for a given use or agiven

individual, they might not be morestringent.

DR. McCABE: | have Muin, Wylie, Victor, Kate, and Joann, and | would ask anyone else who
then goes after Joann and in fact these individua s as well, we need to start gi ving some
specific guidance, probably not as blow by blow as you had anticipated, but some specific
guidance back to the co-chairs who can take these back tothe work group and make the

changes in the document.

DR. KHOURY: Actualy, | do havevery specific guidancehere. We needto be careful not to
throw the baby out with the bath water here. Thereisalot of good stuff that thisdocument
represents, alot of hard work, all the elements are here, and | think once we start going through
the recommendations, you might see that we have more agreement than disagreement around
the room. When Wylie said something, it triggered the chain reaction in my mind, which is
about this sort of having selected situations for that higher threshdd robustness, if you will,
and that reminded me in away of the work that the initial Data Group and the classification
issues we didway back when, and at the end of the day, we abandoned it, and I'd like to
propose here a similar approach, and | think where you guy sort of ended up was kind of in that
vein, this continuum. But I'd like to propose a three-pronged approach that the Data Group has
adopted. Oneisan FDA process, aCLIA process, and a postmarket data collection process

specifically around informed consent and the psychosocial and ethical issues. The FDA
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process could be as extensive or as simple as the labeling issue that this premarket template
that people are feeling would give an indication to the level of complexity and maybe they can
monitor. Wecan discuss that FDA piece, but | dont think you should push them too much to
the edge of their legal landscape as Steve said earlier. So an FDA piece that may be all thereis
to it iswhat we know and what we dont know at thetime the test is submitted for certain
intended use and borrowing some of thexe elements of complexity which are some -- thes are
dataissues. | mean, clinical validity, clinical utility and then psychosocial implications, and
then the CLIA will take over from there. They have a piece around sort of working with the
labs, maybe working through a box and they're going through that as we speak. And then we
shouldn't forget that after all thisis done, as these other parameters are beingrefined in the real
world, clinical validity, clinical utility, that the funding agencies can begn to sponsor studies
that would look at the use of testsin thereal world, including informed consent decision-
making processes, as part of the EL S| framework. | was going to suggest that the Data Group
work with the Informed Consent Group as we begin to do those case studies, Wylie. | mean,
when we start going throughthe BRCA 1 and the newborn screening, since we have all these
piles of information that came down from the agencies, that we would consider in that time line
whether in the postmarket phase there are any data that have been collected specifically about

these issues for the case studies that we have, we are considering.

So anyway, in summary, three-pronged approach, an FDA process that could be as sinple as
the labeling, the CLIA process, and then intensive postmarket data process, because we can
never ensure that tests will not be used outside in the off-label phase, and weneed to document
what's going on in thereal world, so that if FDA needs to intervene and that probably isin the
rare situation, at least they will have thereal datain hand, rather than just concerns of people.

These are my specific comments.

DR. BURKE: WEéll, I'm going to get even more specific. | thought when | first heard this, that
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I liked the general idea but it felt too complex, and so | threw out that maybe we could
smplify. I think what I'm hearing f rom comments, parti cularl y Judy's comments and Steve's
comments, that simplification ishard to achieve and it would be difficult for FDA to implement
as amandate for informed consert, even asimplified definition of what meets the need for
robust counseling. 1'm also very impressed by Elliott's comment. | do thirk that if you bail it
down to athreshold and say above here, you need rabust informed consent, you are implidtly
saying below here, you don't need to worry about it very much, and | think there's afair amount

of danger there.

So I'mwondering if maybe the right approach here, and actually I'm going to proposethis, is
not to have FDA involved in this process in any way, except that the labeling standards that
FDA monitors as part of its review process include comment about the importance of informed
consent, but | don't wart to lose the threshold work that you guys have done. I'm goingto
propose that maybe the most important recommendation you've madeisto CMS, that what we
may be talking about here as our most important operational recommendation being to say that
there are certain tests with certain kinds of characteristicsfor which CM S should agree that

genetic counseling services are an appropriate adjunct to the test.

DR. McCABE: | quite honestly must agree with that. | was very impressed with that
recommendation becausewe are adding a burden to the health professional here, and it'savey
important burden because it really hasto do with avery realistic education of the consumer of
thistest, and | was impressed that we might be able to get CMS' attention and pay for this and

that's an important concept.

DR. PENCHASZADEH: Yes, | agree with Muin, that we have many more agreements than
disagreements and that | would take issue with Elliott's concern that putting a threshold for

high or robustness of the process means that unless you reach that threshold, you are not
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required to informed consent or to simply discuss with a patient what you are going to do and
what type of tests you areordering. | don't know exactly whether thisisarole for FDA, if
FDA can really legally do thet, but | compare this simply with labeling for drugs and medicine.
After all, FDA doestell us what is the appropriate use for particular medications. | don't know
why we can't have some system by which some agency protects patients and consumersin the
sense that makes sure that some kind of a discussion occurs between professional and patient. |
think that the example that Steve just gave about his own personal experience tells us what
occurs in the real world of medicine, and one should try to put some protections there to use a
test. We heard yesterday that thisis a very intense investment merket, that tests are going to be
marketed directly to consumers more and more. So where will the health professional be when
a patient decides to go for atest because of the direct-to-consumer marketing? So | think that
some provisions have to bethere to make sure that thisis doneand monitored in away. |
would second what Muin proposed regardng this three-pronged approach. | still think that
thereisarol e for FDA, at least that's what we heard in our working group, that FD A can have
some leverage to at leag determine according to some guidance and in conaultation and with
deemed status characteristics of tests or use of teststhat will require robust consent and that's

all that we're saying in therule.

DR. McCABE: | have five people in the queue. I'd ask that you be very brief, so that we can

end in time for the break.

MS. BEARDSLEY: Yes, I'd like to put aside sort of thequestion of FDA involvement which
strikes me asin some respeds a detail of enforcement and think alittle bit, at least to me, what
maybe is really importart here are a couple of things. One isthe notion that atest developer
when it devdops its test isgoing to create some kind of piece of paper that's intelligibleto
consumers about this test and that it's going to make that piece of paper available. That strikes

me as areally important thing, and we ought to make surewe don't lose that. Secondly, that a
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test developer when it develops atestis going to think about informed consent. Now, | agree
with you, Judy, that the test devel oper can't figure out how aninformed consent should be
implemented one way or the other, but | do think that the test developer'sin the best pasition to
think through sort of the big picture general items and that it's important that they do that and
it's important that that gets communicated in someway. So | think we need to make sure we

preserve those two things and maybe think alittle less about the FDA piece.

DR. BOUGHMAN: Thelast two or three comments actually lead invery well to the kind of
larger box issue that | wanted to raise. We've been talking aéout informed consent, and it
seems to me that it is the informed part of this process and the labeling, theway Kate just put
it, that if not the test developer, who shauld be able to in fact give the best information about
use, intended use, whatever. It isthe consenting process, the sharing of information and
feedback between the clinician and the patient that came along with the total padkage of
informed consent that | think our colleagues around the table are feeling uncomfortable about.
So that, if in fact we kept the informational part, the informed part of the informed consent
process applying to those issues up front with FDA and make it absolutely clear that the
consenting process which is a patient/provider relationship and that's where it could even be
emphasized more clearly, that sometimes that process is socomplex that we would urge that
formally-trained individuals in the aea be involved in that process. | think we could meke it

even stronger, yet ssmpler, by dividing those two components.

DR. LLOYD-PURYEAR: Actualy, | agree with that, and if you could phraseyour or put the

framework of your document more clearly as points to consider when engaging in informed

consent, | think that --

DR. KOENIG: That'swhat itis, actually.
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DR. LLOYD-PURYEAR: WEéll, yes, but that wasnt even clear to me because of the
recommendations at the end, that you were leading up to those recanmendations, and your
audience was the Secretary. | can't remember what you said, but it was a different audience

than healthcare professionals.

DR. KOENIG: We'renot writing a how-to document for healthcare professionals.

DR. LLOYD-PURYEAR: Except tha | think thisisthe basisof it. | think these points to

consider should be the basis of what a physician, a public health practitioner, are goingto need

to consider when engaging in the process of informed consent.

DR. KOENIG: Wdll, that would actuall y be a diff erent task. We're not trying to writeit --

DR. LLOYD-PURYEAR: But that'swhat | thought the original task was. When | questioned

this along time ago, that was what | was told the original task was and Wylie's shaking her

head yes.

DR. BURKE: I'magreeing with you that | think that's what theyve accomplished.

DR. LLOYD-PURYEAR: Yes, because that's what | think thisis.

DR. BURKE: | think it's awonderful --

DR. LLOYD-PURYEAR: If you takeaway the recommendations, | think it's a wonderful

document on informing people who are going to be engaging in giving and talking about

genetic testsof what they need to consider. It'sgreat for that, and if youlimit, going back to

what Ed said, ourselves to two or three of these recommendations, theone for CMS, which |
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think needs to be done and they need to be brought tothe table on the issue of reimbursement,
and | think thisis a concrete thing that they need to address becausewe're not being coveredfor
that and the convening of the conference and | don't know about the issueof the FTC, but |
think somehow they needto be brought in to look at the issue of direct marketing to consumers.

So those are three areas.

DR. KOENIG: That explains your hostility to the document, | think, the fact that there's this

misinterpretation.

DR. LLOYD-PURYEAR: It'snot hostility, just disagreement.

DR. KOENIG: But just to meke it clear that we were interpreting our task as figuring out how
informed consent relates to oversight and that is an important issue. It's not atrivial issue.

Thisisnot just about education for providers. There are dso serious oversight issuesin this.

DR. CHARACHE: Coming back toKate's point, | think the key thingis the goal as opposed to
the details of the how-to, but certainly if the laboratory did not have to worry about check
boxes, it would be an incrediblerelief. Thiswould be avery cumbersome and expensive thing
to have to do and the suggestion was made because it can be nonitored. One of my questions
is, whether it would be posdble to see how significant the problem is at the present time with
two pilot thoughts. Oneisto get some developers and these can be people in the laboratory-
developed test arena, it doesn't have to be commercial outfits, to consider the tests they offer
and what kind of informed consent and what criteriathey feel is necessary or what tests they
would consider robust and see what kind of a consensus we get, separating what's pati ent-based
from what's test-based. The second thing that might be interesting is to choose a few tests, ad
| can think of somein our own institution, which everyone would agree should be robust, and

these are largely neurolog c predictive diagnosticsand monitor what's gaing on. How often is
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there a documentation of informed consent in the patient record? What really is theproblem
that we're trying to answer and how severeisit, and therefore what type of stringency is

essential?

MS. CARR: I'msorry. Could | just ask you two gquestions? Because | thought earlier, you

were suggesting that the check box idea was a good one.

DR. CHARACHE: Itisagood one but only if there'salegal basisfor having it, and the only
legal basis | can think of would be a strong recommendation or requirement by FDA that this

test, based on test characteristics, warrants the box.

MS. CARR: Soif you woud take away the FDA role, then that woud go away as well?

DR. CHARACHE: There hasto be some group that makes that decision, and | think that it
would most likely fit inthe purview of FDA, if it were test-associated as opposed to patient-
associated, and if FDA felt they could meet that charge and again it would require deemed

status groups to help them.

MS. CARR: And secondly, who would you suggest do the monitoring of how the tests are --

the ones that we all agree might need robust -- how that would happen?

DR. CHARACHE: Thiswouldbe done through the regular reviews. They look at requisitions
when CAP or Joint Commission or somebody reviews alab, and they can just ask for the stack
of requisitionsfor genetic tests and see whether the spedfic kinds of tests that are of concern

have check boxes.

DR. McCABE: And that would be CLIA?
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DR. CHARACHE: That wouldbe CLIA. That recommendation was made by the Genetics
Working Group of CLIA, that for those tests in which others decided this was required, this

would be the mechanism that was recommended.

DR. McCABE: | have Steve, Reed, Judy and Ann, and I'm going to cut it off at that, so that we

canwrap it up.

DR. GUTMAN: | don't wish to suggest FDA isn't willing to consider helping here. | just don't
want to promise something we cant deliver since it's not clear to me exactly where the limits
areinterms of -- certainly we can require all kinds of clever labeling. I'm not so certain we

could actually mandate informed consent. We're certainly willing to explorethat, however.

DR. TUCKSON: | guessl'm getting alittle confused by what we have |eft, but let me just then
succinctly say, | think what | want to just make sure that doesn't get lost here is that we're not
losing this, is that somehow theonly place | can imagneis FDA isthe only place that can
assemble al of the information that isabsolutely necessary for informed consent to occur and
aslong asthat's not beinglost, and we also have to understand that the test devel opers do not
have a naturd incentive to make thisinformation available, nat in the way in which people
need to make rational decisions. They have an incentive to sell atest, many of them, andto
market atest, and so while theremay be some goad folk, there are some people that are trying
to make some money. So | would urge that there is some explicit determinationthat all the
information that's necessary to overcome any conflicts of interest around that information is

necessary.

Second, and | don'tknow if it is part of this report or some place else, but we are makingan
assumption that that information can then, on consent and issues of cost, can be somehow

connected and made available through some mechanism to people called "counselors.” Now, |
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don't know how that's supposed to happen, but that'san essential part of the thesis here, and
then, finally, and | dont think it's for this group, but I don't know whether our Committee has
dealt with it, there is this assumption in therecommendation, which | agree with but unproven,
that these counsel ors can take this information and somehow or another participatein arational
decision-making process that people then don't get preyed upon or protected and that, you
know, rational use of limited healthcareresources and all those other sort of things and we're
recommending that that be peid for. By the way, weneed to at some point have oneof our
subcommittees start to look at who actually does that work because at the end of the day here,
what we may be liable of daing is making a recommendation that drives up healthcare costs
like crazy because of all these new tests and driving up healthcare costs by paying more people
to participate in the process of irrational use of limited healthcare resources and you have two

inflationary things going onat once which is afrightening propasition.

MR. HILLBACK: Yes, Reed. I'm sorryto jumpin.

DR. McCABE: Keep it brief, Elliott.

MR. HILLBACK: Givingsomeone wrong information. Having them doa surgical procedure

they don't need or having bad healthcare and ending up costing the system more money. So I'd

be careful to judge this on economic grounds. I'm sarry to jump in, but | just dont accept that

argument as appropriate.

DR. McCABE Okay. Hease, everyone, keep your comments very brief.

DR. LEWIS: | wasjust going to say that the reconmendation in terms of reimbursement for

counseling services through CM Sis something that fits very nicely with the current work of the

Access Group as we're working on looking at both guiding principles and reimbursement
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issues. So asthat gets fleshed out, that may be an appropriate placefor that one to play out.

MS. BOLDT: Ditto.

DR. McCABE: Barbara, | know you had a couple of questions.

DR. KOENIG: Wédll, firgt, | just want to reiterate the fact that we knew that we were pushing
the legal limits of FDA, and we did that purposely and on the advice of our FDA representati ve
that we should not confine our thinkingto the current situation but actually look at the ideal

situation. So just to throw that in.

| just want to see if we can understand which things we're agreeing on, which we're not
agreeing on very, very quickly. So maybe to start, it sounds like there's general agreement
about that as arecommendation. It's going to need to be refined, though, because we certainly
don't want to suggest that you have to have a genetic counselor every time you do a
pharmacogenetic test. So that's why this needsto be tied to some standardsand some threshold

when it'simportant. So that's why thisis all tied together.

Then secondly, what about the issue of the conference to further identify and define this issue,
possibly to identify some of the current practice issues, such as what Pat suggested? |sthat
something that there is consensus and agreement on? | just want to raise that sothat we could
get some consensus. If there are any dissenting voices about that, could we get them out?

MR. HILLBACK: Ed, could | propose something?

DR. McCABE: Briefly, Bliott.
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MR. HILLBACK: Yes, briefly. | think what | would like to propose is that we, as an umbrella
statement, we come out strongy in favor of increasing the effectiveness and the performance of
informed consent and then dart to list things under that that would hdp. | agree more
information out from the labs is prabably on that list. | certainly agree that some sort of
reimbursement encouragement to allow the time for this to be doreis partly there. | think
we're back to our education and training of the practitioners. There'sa number of things that
could go on that list, but | think the strong statement we ought to make isif you don't have
informed consent, you have a great opportunity for error here, and we need to reinforce
informed consent and then laundry list things under that that will help do that. But I'm dill

very much against FDA getting in that loop. |think there are lots of other better waysto do it.

DR. McCABE: I'djust remind everyone that the origin of this goes back to our orignal
oversight report where we basically stated what Elliat has just said and what we had asked this
work group to do was to flesh out what is two sentences in our recommendationsin the

oversight report.

DR. BURKE: | wanted to make acomment that | think isin direct response to Barbaras
guestion, andit's based on what | think I'm hearing, but it's als a very specific
recommendation. | would recommend that your Recommendation Number 9 to HHS should be
the first recommendation and that actually that should be combined with your first
recommendation to the private sector. That is, | would movethat we support a
recommendation for convening of a conference that is not just HHS agencies but includes

professional organizationsto talk about a threshold issue that remains.

From my perspective, in terms of what we have leftin your first set of nine recommendations,
I'd say were still very interested in Recommendation Number 1. That is, wed like informed

consent recommendations from the test devel opers to be part of thelabeling, and there's avery
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clear interaction between the conference that defines some guidelines and standards and the
labeling. | havent heard any dissent from Recommendation Number 6, whichis to think about
agood oversight process for direct-to-consumer testing, and | think that'sall of the
recommendations really that thisconversation supportsin the first nine. If you look at the last
five, what I've said is | think the first one and the set of last five is really part of the conference,

and | think we are supporting everything else except Number 3 which I think falls out.

DR. KOENIG: Whichis?

DR. BURKE: When a genetic test is |abeled as requiring an intensive consent process, and if
we're no longer going to have that formal standards requirement, then we don't need that

recommendation. | think the intent of that recommendation is folded into others.

DR. KOENIG: Could I just raise one thing, though, about thisissue and resisting somewhat?
We were working on the assumption tha there were some tests which could only be safely
offered in clinical practice if arobust consent process accompanied those tests. Isthat a
generally-shared assumption? Becauseif that's the assumption, then we can think of different
mechanisms to deal with that interms of oversight. Now, again, I'mnot talking about practice
but the oversight elements of that. |Is there agreement? How many people agree with the idea
that there are some tests that can only be safely offered in practice if thereis arobust level of

informed consent attached to them?

MR. HILLBACK: 1 do. I think you're trying to create something artificia personally.

DR. WILFOND: But the question, though, is whether there should be oversight of that,

though. Barbara, | want to make sure that you're clear that you're separating out whether the

process should be robust or whether there shoud be oversight to ensure the processshould be
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robust. Which are you askingor are you asking both?

DR. KOENIG: I'masking tham in sequence. So first, if we'rein general agreement about that,

then the second step is should we tie our suggested oversight process to this need?

DR. McCABE We're gaing to haveto hold some of this discussion till this &ternoon. We
have guests that are to appear before us. | think that you have some general guiddines. | think
the issue really has to do withthat you dont set a threshold and say everythingbelow that is
trivial. | think that's one of the messages that you should get. | think the other issue is how you
would deal with the robust consent in a way that doesnt create an artificiality that beginsto
infringe on the health professional/patient relationship. With that, we're going to take a 10-

minute break. We will resume sharply in 10 minutes.

(Recess.)

DR. McCABE Well, our next session is on exploring the collection, use and analyss of data
on race and ethnicity in genetic research and genetic testing. | want to thank all of our
presenters for coming here and beingwith ustoday. We certainly appredate your input on this,

and now I'mgoing to turn this over to Dr. Wylie Burke, who will chair thissession. Wylie?

DR. BURKE: Well, | alsowant to welcome all of themembers of the panel. Thank you very
much for taking time from your busy schedule to come here and talk withus and to help usto
understand thecollection used in analysisof populationdata, particularly as they relate to
genetic research and to genetic testing. We appreciate your help in bringing us up to speed and
helping us to understand the issues and in particular to help usto identify what are thepolicy
issues related to the collection of population data andto the use of identifiers related to racial

and ethnic identities, how those relate to policy and how those might have relevance to the



s w N

~ o O,

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277

47
tasks of this Committee. So today, we will, with this esteemed panel, explore how and why
racial and ethnic population data are collected and analyzed and used insocial and hedth
policy; how and why the categories are used in geretic research and in the provision of gendic
testing; what the concerns are about the use of the race and ethnicity categories that areused
currently; and to what extent a testing context, the purpose of atest or the particula research in

guestion might be relevant for the collection of these kind of population data.

So obviously we have alat of ground to cover, andwith apologes to the pand, what 1d like to
do is rather than making formal introductions just briefly describe the flow of the panel. | do
want to mention to and remind Committee members that we do have biogrgphical data, both in
our notebooks and in our folders, for each of our panel members. So let me just outline how
we'll proceed. We're going to begin with Dr. Claudete Bennett. Dr. Bennett is Chief, Racial
Statistics Branch, U.S. Census Bureau, and she's going to bereviewing the types of data that
are collected by the Census Bureau, about the racial and ethnic background of the U.S.
population and explain why that datais collected and used. Shelll al so discuss arecent change
made in the categories and gve us some indication of what the data on race and ethnicity from
the 2000 Cenaus tell us regarding the U.S. population's racial and ethnic background. Next,
we'll hear from Dr. Olivia Carter-Pokras, whois Director of the Division of Policy and Datain
HHS's Office of Minority Health. Dr. Carter-Pokras will desaribe what health-related data by
race and ethnicity are collected by the agencies of HHS and why these dataare important from
a health policy standpoint. Then Dr. Robert Desnick, who is Chairman of the Department of
Human Genetics at Mount Sinai School of Medicine, will describe how race and ethnidty
population categories are used in genetic research andin decisions about clinical genetic
testing related to disease mutations. Then, Dr. Steven Mack, who's a Visiting Scientist at Roche
Molecular Systems, will review why and how race and ethnicity population categories are used
in genetic research and also clinical genetic testing with respect to pharmacogenetic

applications. Then Dr. Charles Rotimi, who's an Associate Professor in the Department of
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Microbiology and Director of Genetic Epidemiology for the National Human Genome Center
at Howard University in its College of Medicine, will talk about his work which includes a
longstanding scientific interest in the patterns and determinants of common complex diseases
in populations of the African Diaspora. Dr. Rotimi will review what is currertly known about
variation in disease susceptibility among populations, what scientific research is underway on
genetic variation, including variation among groups, and how the groupsand their genetic
differences are categorized and reported. Then Dr. Joseph Graves will talk withus He'sa
Professor of Evolutionary Biology at Arizona Stae University, West. He's also the author of a
new book called "The Emperor's New Clothes. Biologic Theories of Race at the Millennium."
Dr. Graves will review those theories, discuss why the concept of race is especially
problematic when it's associated with genetics and suggest other population categories that
might be used in research and clinical practice. Andl just want to note that members of this
Committee you may remember the public comments that Dr. Graves has given previously to
this Committee in October 2000. Then Dr. Lisa Brooks, who's a Program Director of the
Genetic Variation and Genome I nformatics Program at the National Human Genome Research
Ingtitute, will talk to us about a new project underway, under the auspices of the Genome
Institute, called the Haplotype Map Project, and how that will advance knowledge of human
genetic varation and thegenetic contribution to complex diseases with particular atention to
how samples of different population groups will be identified. And then, finally, Dr. Jean
McEwen, whois a Program Director also at the National Human Genome Research Institutein
the Ethical, Legal and Social Implications Program, will review studies that are being funded
by NIH to advance knowledge of the ethical, legal and social inmplications of research in
genetic variation in different populations. So we really appreciate all of you being here and the
detailed and very interesting conversations that we're going to have with you, and | will now

turn the podium over to Dr. Bennett.

DR. BENNETT: Good morning. In the presentation, "Exploringthe Collection, Use and
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Analysis of Data on Race and Ethnicity,” we're not going to tdk about thegenetics part. We're
from the Census Bureau. We talk about the collection. So we'regoing to leave all the genetics
to everybody elseto talk about. With respect to the outline of the presentation, wewere
basically given alist of questions, and the presentation is going to follow the order of the
guestions that we were asked to address. The first one being what type of data are collected by
the Census about the racial and ethic background of the U.S. population. We're going to talk
about why are these data collected, wha racial and ethnic categories are used to collect these
data, why were the categories changed recently, and how has the data on raceand ethnicity
from the 2000 Census been analyzed and, if so, what do we know about these data as it relates

to racial and ethnic population?

Just alittle bit about the type of data on race and ethnicity collected by the Bureau of the
Census. First of al, let me say that the categories used by the Bureau of the Census to collect
information on race, Hispanic originand ancestry reflect social and cultural uses. They do not
reflect biological, anthropological or genetic, but we use three separate questions to calect
information on race and ethnicity andthose three questions are: race, where we also get
detailed information on American Indian, Alaska Native tribes, detailed information on the
Asian population and on the Pacific Islander population; and we asked a question on Hispanic
origin; and we asked a question on ancestry. 1'mgoing to talk alittle bit about the question on
race and the question on Hispanic originas | go through the presentation. The question on
ancestry is asked only of a sample of the population. So I'm not going to talk about any of that
information because that information isnot available yet, but someof the results from the 2000

Census are available with respect to race and Hispanic origin.

So why are the data on raceand Hispanicorigin evencollected? Thedata on race and Hispanic
origin are cdlected to fulfill avariety of legislative and program requirements, such as state

redistricting, monitoringlocal jurisdiction compliancewith the Voting Rights Act,
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implementing Acts, such as the Civil Rights Act, the Public Health Act, Fair Housing Act,
Equal Employment Act, Healthcare Improvement Act, Job Partnership Training Act, and a

whole mirage of other legidlative or programmatic requirements.

| just want to talk about the question on Hispanic origin because thisis a question that was used
in the 2000 Census to collect information on Hispanics. Most of youin this room probably
already know but Il say it just again. The Federal Government treats raceand Hispanic arigin
as two separate and distinct concepts. Personsof Hispanic origin may beof any race. Sointhe
2000 Census, in compliance with the 1997 Office of Management and Budget's directive,
which pretty much revised the 1977 drective, gave us some instructionsthat basically said that,
first, we wanted to sequence the question on Hispanic origin before the question on race, that
was the first thing. And we did that to try and reduce the non-response of Hispanicsto the race
guestion and also to reduce the non-response of non-Hispanics to the Hispanic origin question.
So you see that there's a noteon the top of this question that says " Answer Both Questions 5
and 6." Thiswas our clue to the respondents that there were two separate concepts. The
Federal Government is treating these as two separate concepts, one on Hispanic origin, where
we asked every household to identify the members in the household whether they are Hispanic
or not Hispanic. If they areHispanic, we asked them to indicate whether they are Mexican,
Puerto Rican, Cuban, or some ather Hispanic, like Guatemalan, Dominican. Those are other

types of Hispanics.

Then we had the question on race. The questionon race had 15 separate check boxes, plus
three write-in lines. A whole lot of information we collected in the 2000 Censusis on race.
You look at this question, youre going to say, well, there's some ethnic groups that are included
in this question and that isin fact correct, becauseyou see the listing of the detailed Asian
categories. Well, the detailed Asian categories are listed on the Censusform because they were

initially included to capture the immigrant population that started to come into the United
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States in the 1860s, and every Census, we have pretty much added categories to capture the
immigrant population, and in preparation for the 1990 Census, where we did some research to
take the detailed Asian and Pacific Islander categories off and have a category called Asian or
Pacific Islander, the Asian and Pacific lslander community lobbied the Congress of the United
States to have their separate listing becausethey had a history of havingthose groups listed.
So you see the categories on the form includes what the OMB called race category, and OMB,
in 1977, identified four racial groups. In 1977, they identified white, black, American Indan
or Alaska Native and Asian or Pacific Islander. In 1997, after an extensive review, those
groups, Asian and Pacific Islander was split into two separate categories, one called Asian, the
other called Native Hawaiian and Other Pacific Islander. So you see thet reflected on the
question. We tried to format the question insuch away that there was a delineation between
the ethnic groups that compri sed the Asian population and those that comprised the Native

Hawaiian and Other Pacific Islander populaion as well.

Y ou also see acategory called Some Other Race on this question because the Census Bureau in
about 1950 started to try and systematically collectinformation on persons who were of more
than one racial parentage. Inpreparation for the 2000 Census, after the Officeof Management
and Budget made the decision to separate Asian and Pacific |slander, we did not go back to
them. Thisisaspecial category that Census had that all other Federal agendes don't have.

The Census Bureau went to the Office of Management and Budget and got an exemption to
include the Some Other Race category, and I'm going to tell you alittl e bit about this Some
Other Race category when| start talking about the data because it's a very interesting category

in terms of who reportsin that category.

All right. From the 15 check boxes, we are able to take the information and collapse them back
into what we call the six alone categories. The six alone categories are the five Officeof

Management and Budget categories being white, black or African American, American Indian
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or Alaska Native, Asian, Native Hawaiian or the Pacific Islander, and then we have the Census

Some Other Race category.

When tabulating this information, it is always desirable to have the numbers add to 100, and
one of the other new thingsthat we had, | should have mentioned, for the 2000 Census wasto
allow persons to report more than onerace, there was an instruction to the question onrace that
allowed persons to mark one or more boxes. So in order for things to add to 100, when you
have persons being able to report more than one race, you have what we call six alone
categories which would be the white alone, black or African American done, American Indian
and Alaska Native alone, Asian aone, Native Hawaiian and Other Pacifi c Iander aone, Some
Other Race alone, and two or more. If you add those categories, they're goingto add to the
total population. Okay. Somebody may be thinking where is Hispanicsin all of this? My first
thing that | said, Hispanic is treated as an ethnicity, not asarace. So persons who report as
Hispanic also are in the numbers for therace. If you want to treat Hispanic as arace, what you
have to do iscross-tabul ate the race variable by the Hispanic orign variable and come up with
categories called white not Hispanic, black not Hispanic, American Indian, Alaska Native not
Hispanic, Asian not Hispanic, Native Hawaiian not Hispanic, Some Other Race not Hispanic.
Okay? When you treat Hispanic like arace, you have to take them out of the individual race
categories. For comparative purposes, when the Census is showinginformation, we also show
information for persons who are white alone not Hispanic, and the distinguishing things that
you need to keep in mind is when we're using thealone, we're telling you that those are persons
who only reported that raceand nothingelse. So let'sjust seeif | can summarize thisalittle
bit. Coming out of the 2000 Census, there are two approaches that onecan use to look at the
data. You can look at the datainterms of those who report that race alone. So the race alone,
for example, would be responders who reported only one race. All respondents who reported
white and nothing else are considered white alone. Persons who said that they were white and,

say, American Indian, they are inthe race in combination category because they reported more
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than one race.

Then we said what can we do to confuse the American public? And we came up with a
wonderful concept called the race alone or in combination. Okay. Now, the race alone and the
two or morewill add to thetotal population. The race alone or in combination is not going to
add to the totd population. It's going to add to greater thanthe total popu ation becauseit
becomes atally of responses and not respondents. Okay. Sotheindividual using the two or
more who reported that they were whiteand American Indian, they're counted in both the white
alone or in combination population andin the American Indian aloneor in combination

population. Everyoneinthis room's got that, right? Got it.

All right. Now, why didthe categories change between the 1990 Census and the 2000 Census?
During the decade, for about 20 years, the Office of Management and Budget was receiving our
letters and telephone calls basically sayingthat the concepts no longer reflected the increasing
racial and ethnic diversity. So they started areview in 1994 and coming out of that review
were the 1997 revisions to the standards. The major revision that most people know about is
that of allowing persons to report one or more races, but there were also statements tha
allowed the question on Hispanic origin to be placed before the question on race. We dso
made changes in terms of the terminology that were used, and there was also the discussion
about whether or not the new directive was going to reflect new classifications because there
were persons from the Arab community who wanted Arab to be treated as arace, and the

Office of Management and Budget basically said no, not for the 1997 to that. Okay?

What are some of the major findingson Hispanic origin and race fromthe 2000 Census? One
of the major findings is thefact that the nation is much more diverse in 2000 than it was in
1990. Thediversity is more complex, and as | indicated earlier, we measure diversity using

two concepts, the question on race and the question on Hispanic origin. We don't use, we
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being the Census Bureau, in the demographic directive, do not use the term"minority." So one
way to measure the nation's diversity isto combine bothrace and Hispanic origin and come up

with categories called white not Hispanic and All Other Races and Hispanic or Latino groups.

We had about 281.4 million persons, and I'd like to thank everyone in this room for
participating in the 2000 Census because | know you did, and as aresult of the 281.4 million
persons, about 87.5 percent of the populationreported as not being Hispanic but 12.5 percent

or 35 million persons reported as Hispanicin the 2000 Census.

What were the major findings with respect torace? Although the 2000 Census was the first
opportunity that respondents had to report one or more races, the overwhelmng majority of the
U.S. population reported only one race. Ninety-seven point six percent of the 281.4 million
persons reported one race and 2.4 per cent or 6.8 million persons took advantage to report two

Oor more races.

So what does that mean when we talk about the racial distribution of the U.S population?
Seventy-five percent, and I'm using the alone concept here, not the alone andin combination,
okay, using the alone concept, 75 percent of the total U.S. population reported as white alone,
about 12.3 percent reported as black or African American alone, ninetenths of a percent
reported as American Indian or Alaska Native, about 3.6 percent reported as Asian alone, one-
tenth of a percent reported as Native Hawaiian and Other Pacific Islander, 5.5 percent or 15.5

million persons reported in the Some Other Race category.

The Some Other Race category on the Census for the most part is aHispanic category in that
97 percent of the 15.5 million responsesin that Some Other Race caegory wereHispanic
ethnicities, and thisis not new to the CensusBureau. We saw that increase in the 1980 Census.

We saw it in the 1990 Census and aggain in the 2000 Census. We think to alarge extent that
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maybe there may be confusion on the part of some Hispanics who don't know thedifference
that the Federd Government used in terms of treating race and Hispanic origin as two separate
concepts. Others may very well be persons of Hispanic origin's effort to have Hispanic treated

asarace. So that'swhat that refleds, and again the 2.4 percent reflecting two or more races.

I've covered alot of information. A couple of things | want you to keepin mind. The concept
of race, Hispani c origin and ancestry used by the Census Bureau reflects self -identification. It
is not enumerated identification, it is self-dentification. The data coming out of the 2000
Census with respect to race are not comparable to previous Censuses. They're not comparabe
because in 2000, we allowed persons to report one or more races, but in addition to doing that,
there were methodol ogical changes. We changed the ordering of thequestion. We changed
some of the terminology used in the question. All of those things are factors that leads to a

lack of comparability with respectto the data.

I'll try and answer questions if there are questions after this, and if there areadditional
guestions, you can reach me at the Racial Statistics Branch at 301-457-2402, and we have an
Ethnic and Higpanic Branch to talk about ethnic and Higpanic statistics So | will stop at this

time. Do we take questions?

DR. BURKE: Thank you very much, Dr. Bennett. | think what we're going to try and doisgo
through al of our panelists because we've got a lot of material to cover and then try and save
guestions for after, and in particular, | want to note for the Committee tha we have a

discussion period right after lunch. So with that, Dr. Carter-Pokras?

DR. CARTER-POKRAS: Grea. Can everybody hear me? | really appreciate all this
assistance with the audiovisual equipment. It's unusual to have so much assistance, and | do

appreciate that, those of uswho are literally challenged when it comes to AV equipment. I've
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been asked to talk about racial and eéhnic datain HHS data systems, but | went alittle further
beyond that because | dso took alook at someof the questions that | was specifically asked to
address in regards to the role of racial /ethnic datain assessi ng genetic testing, screening,
counseling, access to services, et cetera. | aso reached out to folkswho were members of the
Spirit of 1848 listserv for the American Public Health Association and met withthe Deputy
Assistant Secretary on Health Policy for our Department to get their views because they weren't
able to attend in person, and they wanted to say the battom line to your question, should this
Committee delve more into the use of racial and ethnic data in regards to genetic testing, and
it's an ungualified yes, because we redly need some policy gudance in regards to this. So I'll

just go back to the bottomline, but hopefully I'l give you some other things to think about.

Why do we use racial and ethnic data in health policy? We useit for alot of reasons. We use
it for monitoring trends over time at national, state and local levels. We useit to identify high-
risk populations so that wecan target interventions. We use it to evaluate programs, to
understand theetiologic process and identify points of intervention, and to ensure equitable
access to services, particularly to monitor and enforce the Civil Rights Act as well as other

anti-discrimination legislation.

There are two particular efforts that our Department is interested in at this moment. Weve got
an initiative to eliminate racial and ethnic dsparitiesin health that focuses on six health areas,
which include cardiovascul ar disease, cancer, diabetes, infant mortality, HIV/AIDS, and

immunizations, many of which, of course, overlap withyour interests with genetic testing, and
we also haveour national goals and objectives for the Year 2010 for disease prevertion health

promotion, Healthy People 2010.

Now, asyou know, the Ingtitute of Medi cine has been interested in the quality of care for some

time, and in summarizing some important aspects of the report in regardsto how do we
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improve quality of care across the entire system, we need to beable to answer the questions, do
al parts of the population have access to needed and appropriate services? Do the savices

meet or exceed their expectations? And is their health status improving?

So what kind of health-related data are we collecting within the Department by race/ethnicity?
First, we've devel oped an inventory of our data systems that are funded and maintained by the
Department, and they'recompiled in adirectory which | gave you the Website. Many of these
data systems, of course, do na collect information on genetic information but some do, like the
National Health and Nutrition Examination Survey. In thisinventory, we have ailmost 200 data
systems. | think it's 198 at last count. Ninety percent or more of those do collect racial/ethnic

data, and they are compliant withthe Office of Management and Budget standards.

We recognize that there's some of the data systems that were nat collecting racial/ethnic data or
were not consistent with the Office of Management and Budget's ¢andards, and so in 1997, the
Department of Health and Human Services issued an inclusion policy to require the
Department's agencies to collect and report racial/ethnic data consistent with these OMB
standards, but again thisis limited tothose departmental data systemsthat are funded and
maintained by the Department. We are more limited in our ability to improveracial/ethnic data
for those data systems in which we are dependent upon data that are supplied to us from other
entities, which iswhy wehad an Interim Final Rue published last summer for the State
Children's Health Insurance Program, or SCHIP, and why we had a Noticeof Proposed
Rulemaking that was published, also last summer, for Medicaid Managed Care to require the
collection and reporting of racial/ethnic data to ensure that we have equal access and quality of
services that are delivered. The Health Insurance Portability and Accountability Act is another
area which we have been working with other businesses and industries to identify business
needs for the collection and reporting of racial/ethnic data via electronic transmisson of this

information. Vital statisticsis another example | wanted to give you wherewe depend very
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much on dedsions that are made by other entities, because what we recommend to the statesis
arecommended certificate for collecting the information on birth and death, but it's up to the

states whether they decide they want to go along with that recommended certificate.

And how do we collect the daa? Well, it depends on the daa system. It varieswidely. We
have the National Health Interview Survey that's a househol d-based interview survey and self-
report is the method of use then. We report by proxy. For example, the Census isan example
where we have a mailed questionnaire which it may havebeen -- my husband may have filled
out the questionnaire for me, for instance. Observation. Typically, the funeral director doesn't
ask the decedent what race or ethnicity they are, and they rarely gather that information from
family members. We may also link to other data sources. For instance, withthe link to infant-
birth death files, we link information onthe infant death with information on the rece/ethnicity

of the mother that was achieved through the birth certificate.

The question of wording and categories are also important considerations. We just wanted to
reiterate that the OMB standards are considered minimum standards. Y ou may collect
additional information on subgroups as well as other information, such as economic status and
risk behaviors. We can have open-ended questions, such as weoftentimes do for the death
certificate. If you have anin-person interview, youmay have a card withalist of categories.
Y ou may have alist of categories that isincluded in the mailed or telephoned questionnaire or

form.

When and how often do we update these categories? Well, the Office of Management and
Budget clearance process is one opportunity to update the information as well as
implementation for the new standard from the Office of Management and Budget of January

1st of 2003.
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Now, in addition to the two collection issueswhich |'ve mentioned already, the fact that
collection is not required by the Federal Government of racial/ethnic data and the inclusion
policy only encompasses those data systems that are funded and maintained by the Department,
there are concerns about confidentiality, privacy, legality and potential uses of these data, and |
think thisiswhere your interest and efforts are particuarly needed. We've had two reviewsin
the Department. Oneiswith SHIRE, funded by The Commonwealth Fund, by looking at our
Federal laws and regulations governing the collection and use of racial/ethnic data. We found
out that there are no laws or regulations that prohibit the collection of racial/ethnic data from
Federal agencies. Of course, there are anti-discrimination laws in the use of these data. Our
office has funded areview by theNational Health Law Project of state laws and regulations
governing the collection and useof racial/ethnic data by health insurers and health plans, and
we found that there are only four states that prohibit the collection of racial/ethnic data at the

time of application.

Missing information on data systems still continues to be a problem. For instance, the National
Hospital Discharge Survey findsit very difficult to present data by race/ethnicity because were

missing such a substantial amount of information by race and ethnicity.

Discrepanciesbetween self-identification and observer identification have been well
documented, and what we considered the gold standard for the collection of racial/ethnic data
is self-report. We do need information on subgroups, socioeconomic status, risk behaviors and

other information to help explain when we do find that there are disparities.

Now, one question | wasasked to answer is are raceethnicity data needed to measure
disparities and access to genetic services, and that's an unqualified yes. Congress, after many
folks went in and talked to themabout disparities in healthcare access and quality of services

that are received, they passed the Minority Health and Health Disparities Research and
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Education Act of 2000 and requested an IOM study to assess the extent of disparities and the
kinds of quality of healthcare received by the U.S. racial and ethnic minorities and non-
minorities. They actually called it the "Ethnic Bias in Medicine Study," but IOM now callsit
the "Understanding and Elimi nating Racial and Ethnic Disparitiesin Heathcare." They've
asked them to explore factors that may contribute to inequitiesin care and recommend policies
and practices that may eliminatethese inequities. In the reviewsthat were presented by Jack
Geiger fromNew Y ork as well as others of the literature in regardsto thisissue, there are well-
documented disparities in access to specialty services which is of particular interest to you
here, and they found that insurance coverage is not the only barrier. There are additional
barriers, and it seems like the role of the patient/provider communication is part of that as wdl
as perceptions by the provider about the willingness of the patient perhaps to follow treatment.
So when we talk about ethnic biasesin healthcare, we're talking not only in screening but

testing, counseling and treatment.

One of the pieces of literature that was discovered by Jack Geiger in this review of the
literature that he presented to the Institute of Med cine was the term "application error" by Van
Ryn, wherethey talk about the fact tha epidemiol ogic information about a population group is
inappropriately applied to any member of that group without consideration of individual

characteri stics, and thisis certai nly a concern in the realm of genetic testing.

What can we doto prevent? Recommendations from Jack Geiger are to track patterns of care
by patient race and ethnicity, to include discussion of problems and nature of gereotyping and
racism in medical curriculum and to move race/ethnicity to thesocial history, not the initial

discrimination description when we're talking about a particular patient's medical history.

Now, how have we used race/ethnicity data to date inthe realm of genetic testing? Here are

just some examples from areview of the literature. We've usedit to provide prevalence
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estimates inthe screened popul ation, for instance neurd tube defects and sickle cell. The State
of California has actually used it to document support for universal sareening for sckle cell
because they said that they would in asingle year have not detected over 6,000 infants with
sickle cell trat if they had not been practicing universal screening. We've used it in the past to
target group for screening, to assess satisfaction, understanding residual risk and anxiety levels,
to assess attitudes about autonomy and confidentiality, to assess interest and intentions to
obtain gene testing and counseling. We've used it to assess familiarity with genetic tests and
actions anticipated based on the genetic test, to assess response to pretest education strategies,

and my fellow panelists, I'm sure, are going to give additional examples.

But there are continuing concerns regarding use of genetic tests, and thisis what our Deputy
Assistant Secretary for Health Policy Beato wanted me to share with you. Theissueisnot so
much the collection of racid/ethnic data, it's how weuse that information, especidly to inform
policy. Here's an exanple, unfortunately, one of the first genetic testing lawsuits out there,
which predominantly focused on minority populations, where, for dmost 20 years, the
Lawrence Berkeley Nationd Laboratory secretly tested African American employees for sickie
cell anemia until the workers filed a lawauit that resulted in the '98 decision by the U.S. 9th
Circuit Court of Appeals that preemployment testing for genetic illness violates the ADA,
unless the employer can prove that it had a clear business-related reasonfor conducting the
test. The military has had ongoing discussions regarding this. Pilots at one point in timewere
not allowed totrain if genetic tests showed atrait for sickle cell anemia, and in fact, in the late
1990s, also, the military issued anorder saying that unless there was aconcern about
dehydration, that we should not be universally applying or targeting a particular population for

genetic testsfor sickle cell.

We do have protections out there, but they are limited, and examples of the protections, as you

know, are the Executive Order 13145 issued a couple years ago, state genetic discrimination
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legislation. Most states have passed state genetic discrimination legislation. HIPAA, ADA.
Title 7 of the Civil Rights Act of 1964 has also limited protections, but what they don't protect
is against stereotypes, unfounded beliefsand prejudices, and in fact, a piece of legislationthat
came to my attention wasalaw in the State of Vermont, and I'm seeing somenods, where the
sponsor for this particular piece of legislation wanted to use DNA to classify potentiates for
Native recognition, but in his comments that he made in support of this piece of legislation
stated that "only people that need to fear this arethose who aren't what they say they are,"

which suggested that he wants to use this to limit access to services.

S0, israce/ethnicity neededto assess the extent to which health disparities are correlaed with
biological factors? This question | found much more difficult to answer, and luckily, it's the
last question, and | look forward to the other panelists to help out with this question because |
have problems with the way this question is phrased. First, we dont see race/ethnicity as a
surrogate for abiological or genetic variation. Instead, we seeit as a social/political construct,
one that talks a little bit more about social ordering and is considered by many researchers as
an exposure variable, rather than, as | said, a surrogate for biological factors. | understand that
you have in your packet of materials aframework for understanding the relationship between
race and health that's been published by Dr. David Williams and just briefly, it shows you what
he has developed afew years ago. He has one that's much more detailed with many more lines,
but I like this one becauseit's alittle easi er to understand. What it saysis when we observe
racial and ethnic disparities in hedlth, it could be due to a multitude of factors. There are some
biologica components, but what we have found with the studies, suchas by Richard Cooper
and others, that avery smdl percentage of those observed disparitiesinhealth, for instance
cardiovascular disease, maybe 4 percent are explained by this genetic variation. There are
cultural factors. There are socioeconomic factors, and in fact, the socioeconomic disparities
have a big role in explaining these observed disparitiesin health. The role of racism and

discrimination on health is getting increased attention in research as well as political, historical
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and legal factors and how they operate on health practices, psychosocial stress, environmental
stress, psychosocial resources and medical care, and they impact on biological processes and
eventually health outcomes. Gene expression isreally where many of these operate. We know
that socioeconomic status is a powerful determinant of health. We've observed disparities
between individual and household socioeconomic statusand morbidity and mortality that's well
established. The association of socioeconomic gatus and Health has been found in different
popul ations using different indicators of SESand different health outcomes, and it's been
observed for over 100 years, and we have observed that the impact of income is strongest at the
lowest level. Soit's nat necessarily alinear effect. When we do see unexplained health
disparities after we have supposedly controlled for socioeconomic gatus, it doesnt necessarily
mean that what remainsisbiological or genetic. It could be that we have actually problemsin
our measuresof socioeconamic status, and we have inadequately controlled for differencesin
current socia class. We may also have failed to consider the effects of social classin earlier
life, including childhood, or failed to includeintergenerational effects of social class. We may
also have failed to include other variablesthat are important, such as nutrition and non-

economic aspects of racism.

So finally, I would like to end with anexample to help you think this through. Thisis
information for the linked infant birth-death files from the National Center for Health Statistics.
What you can see from the blue bars of non-Hispanic blacks, tha they have higher rates of
infant mortality at all levels of education for the mother, educational attainment of the mother.
Andinfact, if you observe the right-most bars, those women who have received a coll ege
education or greater, you'll notice that that infant mortality rate is higher for African Americans
than it is for white motherswith less thana high schod education. Now, when wetake into
account the mother's socioeconomic status at the time that she wasgrowing up, we find that
many of these remaining disparities that are depicted in thisgo away. Okay. So it'simportant

that we take into account socioeconomic status at all pointsin our life span.
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So | hope you can gve us some policy guidance, and Dr. Beato said he would be very pleased
to meet with you in the future, if you would like to do so, and to aso share our additional
concerns, and | did promisethat | was going to give alist of suggested readng materials that
have been suggested to me by many members from the Spirit of 1848, so other researchers can

a so share their thoughts with you. Thank you.

DR. BURKE: Thank you very much. We'll move on to Dr. Desnick. Whilewe're waiting for
the audi ovisual to be worked out, I'll just note for al of usthat we are on a pretty tight time
line, and at the same time, we want to make sure that weget the full benefit of this wonderful
panel of experts, and it'spossible that we may wart to look at shortening our lunch hour alittle
bit, and it's possible that we may want to move one ar two of the last speakers over to the
beginning of the afternoon session right before our roundtable. So well see how things go.
We don't want to rush anybody. Probably, also, | should ask our panel, we would certainly
really appreciate your being able to stay for our roundtable discussion after lunch. We're going
to break for lunch and then start our roundtable at 1:00 and want to have a very lively

discussion and appreciate it if you can participate in that.

PARTICIPANT: Can we eat here?

DR. BURKE: Actually, we can go ge food and come back. Perfect.

DR. KOENIG: While were waiting, can | just ask thelast speaker, the Spirit of 1848, some of

us on this part of the table don't know what that refersto. If you could just claify it?

DR. CARTER-POKRAS: Certainly. The Spirit of 1848 lidserv isjust sort of like an email
listing from one of the caucuses of the American Public Health Association, which isthe

largest organization of public health professionals across the country, and so this particular
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caucusisinterested in the social classes of health.

DR. KOENIG: Yes, we know what the American Public Health Association is, but why isit
called the Spirit of 1848?

DR. CARTER-POKRAS:. That'sjust thelistserv. It'sto --

DR. KOENIG: What happenedin 1848?

DR. CARTER-POKRAS: It goes back to efforts that have been made to kind of i mprove

public heal th at that poi nt in time in this country.

DR. DESNICK: 1 apologize for being Maclntosh, but sometimes were incompatible. I'm Bob
Desnick, and | appreciae the opportunity to comeand talk about race and ethnicity and genetic
research and testing, and what I'm about to tell you isthat I'm goingto make three points. One
isthat there are racial and ethnic populations that have a higher prevalence of genetic disease
than in the general population. The second point I'm going to make isthat knowingthat fact,
there are certain considerations that one makes in genetic research and in developing genetic
tests. Finally, if | have amoment, I'll be provocative about what may be the future of genetic
testing and give you something to talk about later on. Soif we can get this beamed up, we'll be

in business.

Now, I'm going to focus on two experiences that we've had, one that weve had a great deal of
experience with and the other that we'renow having an increasing amount of experience with
in terms of genetic testing andthat will relate to Jewish genetic diseases and the recent advent
of mass screening for cystic fibrosis, and | apologi ze for thisdelay. Soas| just pointed out, I'm

going to use as examples prenatal and premarital carrier testing for Jewish genetic diseases and
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for cystic fibrosis.

Let me begin by pointing out that in every ethnic, demographic and racid groups, there are
certain genetic diseases that are more prevalent thanin the generd population, and | think we're
al familiar with the ones that are depicted here These are the common onesthat we all know
about. | jug want to point out to you, though, that if you look at any given ethnic, demographic
or racial group, you'll find certain other diseases that are very common, and there's a catalog
here of afew of the 22 recessive Finnish genetic diseases where they have a major founder
mutation frequency which you can appreciate here and the list goes onand on. Now, I've been
particularly interested in my career indiseases that occur in the Middle Eastern populations,
those among Arab populations and among the Jewi sh people, and these two books are catalogs
of the different diseases, both Mendelian and complex traits, that occur in these populations,
and there are quite afew different disorders. Now, in these populations, you have founder
effect, and in fact in some of the populati ons, in fact, as shown here, here's prevalent recessive
diseasesin Saudi Arabians and these a partial list of the disorders that you can find in that
population and most of these, it's of tribal origin. So theyll be in a particular demographic area
or in a particular tribe and because they have a high degree of consanguinity in this population,

it brings out these recessive genes.

Now, in terms of Ashkenaz Jews, there are a number of diseases that occur in this population,
and you can see that the incidence of the diseaseis as high asonein 1,500 for Gaucher's
disease, actually much higher if you look at disordersthat are not medical ly as concerning, like
Factor 11 deficiency, but you cansee Tay-Sachsis onein 2,500. That means a carrier
frequency of about onein 25. Sothere are nine different diseases that 1ve listed here, and
these are al nasty disorders. Now, just to make the point that although they are frequent in the
Ashkenazi Jews, even in the Jewish populations, where you take Gaucher's and Tay-Sachs that

are common in the Ashkenazi, they're rare in the Sephardi and absent in the Oriental Jews, and
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in fact, there are ceratin Sephardi Jewish genetic disesses which, for instance, Familial
Mediterranean Fever, and there's certain diseases that occur more commonly amongst the
Oriental Jews. So in each of these populations, there arediscreet disorders that occur more

freguently among themthan in their relatives prior to the Diaspora.

Why the high frequency? Very simply, founder effect. There's either asingle or amajor
mutation. Some people have suggested that there's sel ective advantage for heterozygotes and
has been shown for sickle cell and GGPD deficiency and, of course, consanguinity in those

populations where there still is a high frequency of marrying relatives.

Now, what are the implications in terms of genetic research? Well, we'rein the era of the
genome and what weve learned isthat we can identify disease genes and susceptibility genesin
groups with a higher prevalence Soit's easier to identify them, and here's a brief list of
examples where we'vepositionally cloned the disease or susceptibility genes. | just make the
point, it was an Arab pedigree that allowed us to clone the Hipepcin-K gene for
pycnodysostosis. As you probably know, familial dysautonomia, so far, we only know it
occurring in Ashkenazi Jews. That took along time to clone because it was a new gene and a
very tricky mutation. Some say that for breast cancer, if they would have just focused on the
Jewish Ashkenrazi population, they woud have gotten the genesmuch quicker. Certainly with
Crohn's disease, where we know the incidence in Ashkenazi Jewsis about the rdativerisk if a
first-degree relative has the diseaseis 16 times higher amongst Ashkenazi Jews and, of course,
thisisthe first complex trat in which a susceptibility gene was identified and, of course, you're

going to hear more about pharmacogenetic traits ina moment.

But once we've cloned agene, we can identify the group's specific mutations. We candevelop
DNA-based diagnostic tests and test panels. We can investigate the penetrance ala, for

instance, hemochromatosis and estaldish genotype-phenotype correlations and, finally, we can
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develop screening and counseling programs, and let me turn to a couple of examples, because if
you think about ethnic-based genetic diagnosis and screening, there are severa levels that we
can look at. If we take prenatal as the example, | think we're al familiar with the fact that Tay-
Sachs disease has been the prototype for the prevention of recessive diseases, started it back in
the "70s by Kaback. Y ou can seethat now for this rare disease, in the Ashkenazi community,
there have been over amillionand a half individuals tested, and in that group, over 1,400
couples where they have aonein four risk. The impact of that hasbeen dramatic because
what's happened is this has gone from a Jewish genetic disease to adisease in which there are
more commonly non-Jewish babies born in North Americathan in the Jewish population. Prior
to the advent of the testing and screening programs, you can seethere was something like45 to
60 babies born in North America to Jewish couples and following screening, you can see
there's been a small number that have escaped the screening o for other reasons have been
born, whereas in the non-Jewish popuation where the carrier frequency is 100 times less, you
can see that there are more babies born, and in fact, if you go to the Tay-Sachs parents groups
today, you see that it's changed from Jewish families to non-Jewi sh familiesin the main. Now,
back in '97, we were thefirst to introduce what we called "triple disease screening’ or
multiplex screening for Jewish genetic dseases and that now has reached the point where most
centers are now testing or offering testingfor nine different Jewish genetic diseases that cause
severe disease, and as you can seg, the frequency of affecteds range fromone in 1,500 to about
onein 100,000, but if you look at the carrier frequency and you add them all up, if you test for
al nine of these diseases, onein every six Ashkenazi Jewsisacarrier. Thisjust showsyou the
common mutations that you're testing for, and it'satotal of 26 mutations. If you only do five
for CF, which gives you 95, 96 or 97 percent detectability, and for all these diseases, | think
you're going to appreciate this, there's pretty high detectability, greater than 95 percent.

Now, every year, beingin New Y ork, there were always babies born in the religious

community in New Y ork, and they brought forth prenatal screening. Thisisthe Hasidic
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community. There's about 250,000 Hasidic Jews in New Y ork City alone, andin this
community, prenatal diagnosisis not feasible, abortion is not permitted, artificial insemination
or birth control are not options, and mariages are arranged. In fad, in this community, which
I'm speaking now to meaning the cultural or social needs of a particular ethnic group, the
marriages are arranged, and it's the quality of the match that really makes the marriage. So how
many gererations of Biblical scholars ar bankers or whatever you have in the community
decides how you match up your daughter to their son, and in fact, what we did is we organized
what now hasbeen very auccessful andthat is compatibility testing, genetic screening prior to
the matches, and we can talk more about that later but basically | want to show you the impact
of premarital screening because maybe it will have some implications on the provocative
discussion I'm going to lead at the end. There has been, since ‘83 when we began this, atotal of
over 132,000 singles before marriage screened in this community and actually we've now got
thisworldwide, but look at this. The number of proposed matches of cariers prevented is over
340. Now think of this. What they do is the boys get testedin their schools, the girls get tested
in their schools. They have confidentiality. They just have a computer numbe and a birth
date, and then when the parents want to meke the match, what they do is they call a central
computer in Brooklyn. They give the match numbers and then they're told either compatible or
non-compatible. So if you had Tay-Sachsin afamily or one of these other diseases, your
normal or even carrier kids arenot tainted by that because they can be matched up in this way
and these people, as you can see, have very large families, and in over 340 instances, there have
been marriages avoided that would have ended up with aonein four situation and having large
families, you know that inalmost every case, youre avoiding a birth of anaffected child or
more. Now, recently, | was in Saudi Arabia, and we had a conference because they're vaery
interested in premarital testing because they have high level of consanguinity within the tribes
and they're quite interested in advancing this concept and had a whole symposium on

premarital screening, and | think in certain populations, thisis going to be very effective.
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Now, what about cystic fibrosis? Thisisacomplicated one, and let mejust tell you and remind
you that there was an NIH Consensus Conference back in April of 1997. To summarize tha
consensus conference, it recommended that CF genetic testing should be offered to couples
planning a pregnancy or seeking prenatal testing and follow-up of that was an implementation
workshop held afew monthslater in which the groups, the American College of Medical
Genetics and the American College of Obstetrics and Gynecology, together with NIH, came
together and recently you know that there was a document that was produced from this
combined effort of the two Colleges and NIH on preconceptional and prenatal carrier screening
for cystic fibrosis, and thisis now available nationally. There's been education programs of the
obstetric and gynecologigs by ACOG and everybody appreciaed what the problems herewere
because the problems are significant. The problems are that in different ethnic, demographic or
racial groups, the incidence of CF varies from onein 2,500 to onein 3,200, the carrier risk
proportion at least so, but the percent detectability, in other words, if you'redoing DNA tests,
varies considerably, to amost 100 percent down to around 30 percent. Of course, you really
have to realize that this has aresidual risk associated with it. So carrier detection hereisan

issue.

Well, recently, we published the laboratory standards and guidelines for popul ation-based
carrier screening for CF, and thisis a document that was recently published in Geneticsin
Medicine and what we proposed was a core panel of 25 different mutations, and the way we
came up withthis core pand iswe got all the data fromthe Cystic Fbrosis Foundaion, where
they had screened over 15,000 and genotyped over 15,000 CFsin Americaand what we dd
was we took every mutation that was .1 percent or greater in tha population, so that was the
basis of it. But | think that you also have to realize, as Fred Gilbert recently suggested, tha you
can expand that panel to look at particular ehnic, demographic and racial groups and in fact
that might be wise. So there is arole here because of the risk in these different groupsin

making available testing that is meaningful. Of course, wha we realize in cystic fibrosisis



s w N

~ o O,

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277

71
even with the testing, were going to end up with situationswhere if both parents are negative,
well, fine, that's going to make these people very comfortable, but the difficulty here isif one
parent is positive and one parent is negative, what we're doing is decreasing it here but
increasing it in these other populations, so that where the risk was low to begn with, now that
oneisacarrier, they have a greater anxiety. So there's both good and bad with these tests, and
I think we all have to appreciate theimportance of genetic counseling and being able to help

these people get through and understand what they're getting i nto when they have testing.

I'm nat going to talk about newborn screening, presymptomatic and dispositional testing, but |
think you can all have discussed that in great detail and appreciateit. | think that we all
appreciate theissues, stigmatization, confidentiality, privacy, genetic discrimination, and all

appreciate the need for education and counseling.

Let mejust give you alittlespeculation of what | think's going to happen in the future and
maybe we can use this as a basis of discussion. Y ou know the Human Genome Project is now
rolling aong. We'vegot afirst draft, and what we're going to end up doingin the next number
of yearsisidentifying all the disease-causing genes for monogenetic disorders and for
multifactorial polygenetic disorders and also the susceptibility genes for common disorders,
cancers, even environmental toxins, and you can see in the future that you might be confronted
with the following situation, where you have an interactive computer with this following
disease gene menu. Now, I've put this upat 2010, but we're in the era of prediction prevention,
and what we're goingto do is we're going to be able to offer people choices, and you decide
where you are. Which button are you going to press? This one saystest me for everything, and
I've listed 1,200 dif ferent nasty diseases you might not want to have achild with. Here, | don't
want to know. You havethe right not to know. | don't want to be tested for anything. On the
other hand, there's the intelligent consumer who's goingto say, oh, | want totake each one of

those diseases, disease-by-disease, decide which ones youtre going to test me for, and then what



W N

~ o O

o O

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277

72
you're going to do is you're going to take your little finger and put it in thislittle DNA
collection port because they're going to get your fingerprint and do your genome off of that.
And, of course, they're going to put their credit card right here because | don't think the
insurance agencies are going to pay for it, but eventually they will because it's actuarial. At
any rate, the question I'm going to raise is whether we're going to have a second screen and that
second screen is going to be ethnic-based and racial-based, where you not only provide your
family medical history but you might provide your race and ethnic history as well as your
demographic history, and thequestion is will that help in working out which diseases you're at
risk for? Now, what | think will bethe future is that young people who are computer literate
will be very attracted by this. | don't know how long it took you to find your spouse, but just
think of this, you put your finger in there and put your credit cardin there, and aweek later,
you get a printout and it tells you all the different diseases you're & risk for and what you can
do about it. And your pharmacist gets your computer genome because he knows about
pharmacogenetic traits and also what particular things that you can do to make you better. It
might be vitamins, lifestyle changes, whatever, those reconmendations will come to your
physician and pharmacy. On the other hand, at the very bottom of the page, therell be a
psychosocia little thing in there and it will say if you go to the Bethesda Marriott and in the
Grand Ballroom on Saturday night, everybody in that room will be genome compatible. So let
the hormonesroll. | think that that kind of computer dating may be or genome dating may be
what we're embarking on in the future, and with that, I'll stop and look forward to the

discussion later on.

DR. BURKE: Thank you very much, Dr. Desnick. We'll now move on to Dr. Mack.

DR. LANIER: It certainly gives aunique twist on Vaentine's Day.

DR. MACK: | want to thank the Committee for giving me this opportunity to talk to you about
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these issues, and my bio saysthat I'm avisiting scientist. |'ve been at Roche Molecular
Systems and the Children's Hospi tal Oakland Research Institute for about eight years. So I've
been visiting for along time, and | apologize in advance for any glare from my head. Recently,
I've been working with administrating the Anthropology Human Genetic Diversity Component
of the International Histocompatibility Working Group. So ny interests lie with molecular
evolution and population genetics and what they call molecular anthropology. I'm going to talk
about pharmacogenetic, and | want to talk in the larger context of developing diagnostic tests,
and at the end, | want to tell you alittle bit about the study designthat we've come up with for

the anthropology component, so that we don't have to use racial categoriesin collecting data.

So just to get to the basics. The point of pharmacogenetics is to determine what the molecular
basisisfor differential drug metabolismin individuals which are giventhe same drug, and
there are a number of points in the drug metabolism pathway where there are opportunities for
differential metabolism. Y ou have absorption and excretion of drugsin theintestine. You
have a slow or rapid resporse in either case. The drugsare actually metabolized inthe liver,
and we have three different classes of metabolisms which I'mgoing to talk about at great

length.

Drugs are both activated and cleared in the liver which complicates the ertireissue. Then
there's theactual receptorsin the body, it's more than just the brain, but where the drugs are
actually active and then the drugshave to be excreted. And so we have to consider all of these
points when we're considering the genetics of drug metabolism But what I'm going to be

speaking about today primerily pertainsto the liver where the actual metabolism occurs.

| want to make it clear that in addition to just issues of pharmacogenetics, issueswhere youre
thinking about race and ethni city apply to genetic test design in general. So we have

pharmacogenetic, which is basical ly genotyping to predict the outcome of drug metabolism,
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and what I'm going to be talking about primerily is the cytochrome P450 gene, which has a
class of about 50 different genes, only two of which seem to be active and have substrates
which are endogenous to the body. Sothe other remainder of the genesin thisfamily are
acting on drugs which are exogenous which come from plants, it's thought, and other foodsthat
people eat that have to be broken down or otherwise metabolized, and the ideais that as people
spread throughout the world, they encounter different environments and develop different

genetics to cope with them.

These issues also hold for HLA issues - that's human leukocyte antigen -- of autoimmunity and
transplantation, where you're devel oping atest to do tissue typing for a bone marrow transplant
or akidney transplant, and so thereare issues of donor-patient matching where we know that
racial data arecollected, so that you can fill the databaseof potential bone marrow donors. We
know that in one population, say the European American population, you have a certain chance
of finding a match, and based on that chance, you need a certain size donor base inorder to
find that match for a given patient. And when you'relooking at other populations, likethe
African American population or the Native American population, the size of the donor base has
to be larger or smaller in proportion tothe genetic diversity of the population in question. So
Africans, Subsaharan Africans and African Americans are genetically more diverse than other
populations because the human species started in Africa and Africans have been in Africathe
longest, so they'vegenerated more diversity, and so if you're goingto do transplantation using
genetic screening, you have to have a much larger donor database of potential donors for
African American community than for the European American community. Conversely, for the
Native American community for whom genetic diversity is much lower for avaiety of reasons,
and you really only need to have a smaller database in order to ensure that you're goingto find

amatch.

Similar issues are true for autoimmune diseases, like type | diabetes or hasopharyngeal cancer.
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I'm not going to really talk about these too much. Maybe we can talk about them during the
panel discussion, and the same thing istrue for the genetic test used to diagnosegenetic
diseases, | ike the beta-thalassemias. There's two disti nct regionsin the world where you have
endemic malaria and the beta-thal assemia genesthat provide some protection for that melaria
are very different in diff erent parts of theworld. And if you want to have a genetic test that's
comprehensive, you have to take into consideration the geneticsof people from North Africaor
the Mediterranean as well as people from Southeast Asia, where you have two very different

classes of beta-thalassemia.

We already heard about cydic fibrosis, sol'm not going totalk about that very much, but if
there's one take-home message from my presentation, | want to leaveyou with the idea that the
genetic contributants to these various diseases and issues of transplantation and autammunity
and pharmaoogenetics, they're not evenly distributed among global populations, and as we're
developing atest, a given population will be inadequately served if their genetic diversity is not
considered during the development of the test. So we want to be ableto include everyone, and
we need to have some sort of model or a scheme to make sure that we've dorethat in a

statistically significant fashion.

The next few slides are going to be probing some population gendic issues. The basic concept
here, the take-home message is that there's a couple of different ways that genetic differences
can be used to distinguish populations. For most of the populations that I'm talking about
today, I'm going to be usi ng geographic descriptors, and when | use a geogr aphic descriptor, I'm
actually talking about the modern descendants of people who livedin that place about 1,000

years ago, before everybody started moving around, to make thingsclear.

If you look at the way that polymorphism and dversity is apportioned throughout the human
population, you'll see that about 86 percent of all thevariation isshared betweenal
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populations. So most populations are very similar mutationwise, and then there's a small
number of mutations, about 14 or 15 percent, 10 percent of which are shared within a
continent, that is specific to a particular continent, and then only 4 percent of the actual
diversity iswhat we call private polymorphisms which is particuar to an individual population,
and so these ar e private polymor phisms to a given continent. But when we're developing a
genetic test, we have to make sure that we include the pertinent private polymorphisms,
otherwise the test won't be accurate for whatever it is dependent upon on that nutation. When
we consider this 86 percent public polymorphism, the alele frequency distributionsin each
population differ and they can differ to agreat extent. So that even if a givenmutation or a
given polymorphismis shared among all populations, it might be very high frequency in one
population, very low frequency in another, and in some cases, perhgps improperly, the identity
of the population can be used as a surrogate for genotyping or has been used as a surrogate for
genotypi ng to determine the individua's degree of risk based on what popul ation they come

from. So that's the correlation between population and allele frequency dstribution.

I'm going to present a couple of slides from a recent paper that we published just to outline
some of these issues, and we did astudy of the HLA markersin the Pacific and Asia and these
are of five different population groups that are based onhistorical linguistic distinctions. We
wanted to know how the markers that we see and that are used for the immune systemin
determining self and non-slf as far as transplantation goes correlate with thehistory and the
geography of these groups. There's six groups, Austronesia, Melanesia, Micronesia, Polynesia,
Australiaand Continental Asia, and | just want you to keep these colors and the regionsin
mind for the next slide. Inparticular, I'm going to talk alittle bit later about this group of
islands down here, | want you to keep that in mind aswell. The basic result of this study was
that there's a strong correlation between the genetics of these immune system molecules and the
demographic definitions of these populations. So all the mustard-col ored popul &ions are

Polynesian. I'mnot going to be able to talk about why Hawaii is an outlier here, but it's an
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interesting story. We can discussit later. Micronesia and Austronesia, Melanesian populations
form one group. Continental Asians form another group. Audralians form athird group. The
basic take-away message from this slide is that if you're Polynesian or Melanesian or a
Micronesian, your best chance of getting a transplant is from someone fromyour similar
demographic group. There area number of shared polymorphismsthat are at high frequencies
and as we know from thetransplant community, your best chance of gettingatransplant is
from arelative, and then once you go outside of relatives, you want to use thisdemographic
informationto give yourself a strong chance of findng a match. Y ou can extrapolate this sort

of thing to the probability of determining risk for a particular genetic disesse.

So let's talk about pharmacogeneticsin particular. There are a number of different phenotypes
that we have to consider. I'm going to betalking about genes that all follow this nomenclature.
CYP stands for cytochrome P450 and then the individual locus as denated by this three- or
four-letter code, 2D6, 2C16, like that. So we have what wecall extensive metabolizers of
drugs which possess at least one functional alele; intermediate metabolizers of drugs which
possess one reduced activity allele and one null allele, meaning that there's no function; poor
metabolizers carry two alleles and thisresults in a complete loss of enzymeactivity for a
particular locus; and then there's a fourth category called ultrarapid metabolizers who carry
multiple copies of functional alleles, from 3 to 13 copies and they have enzymatic activity
whichis far in excess of activity of extensive metabolizers. And these are phenotypes, that I'm
going to be talking about phenotype and genotype, and I'll try to keep them straight as we go
because there are also ultrarapid alleles to a particular locus poor metabolizing alldes of a

particular locus.

The wholeissueis further complicated by the model inwhich drugsfunction and thisis
pertinent to the entire issue of why we do pharmacogenomics, pharmacogenetics, which is that

when you have normal or extensive activity, there's two modes of activity for a given enzyme,



<~ o oo w N

06}

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

78
P450 enzyme. Some prodrugs need to be modi fied by the enzyme in the liver into their active
form. For example codeine ismodified with hydroxyl and made into morphine, and then other
drugs which are active are cleared by the enzyme and removed from the system, and so when
you have poor activity, you have no enzyme activity, and you build up alarge amount of
prodrug and you never activate it to the drug or you can build up alarge amount of a particular
drug and never clear it fromthe system. So individualswho are poor metabolizers never, for
example, will respond to codeine or regpond very weakly to codeine, and you have to gve them
very high doses of codeine inorder to get the desired effect because of thedrug activity, the
modifications are very low, whereas for other drugs, the drug is very slowly cleared from the
system, sothey will need a much lower dose in order to get the same effect, whereas with
ultrarapi d activity, prodrugs are very rapidly metabolized into drug form, whereas other drugs
are very slowly cleared. Sowith ultrarapid metabolizers, you need to give them a much lower
dose of, for example, codene in order to get the desired effect and amuch higher dose of a
drug which is cleared in order to get the desired effect because the drug is cleared much faster.
So when we are designing pharmacogenomic tests we have to consider boththe poor activity
and the ultrarapid activity enzymes and the diversity in the populations that |eads to these two
activitiesin order that we can make sure that the patients are getting the right amount of each

drug.

Now, the rest of the slides | have for the most part are goingto be talking about the distribution
of different alleles and cytochrome P450 genes, and | think this slide is particularly pertirent to
the discussion that we're having today about the use of racial and ethnic categories. Thisisthe
distribution of an ultrarapid dlele of CYP2D6. 2D6 is oneof the best-studied genesin this
field. Here'sthe world, of course and the numbersin black, | hope you can see themin the
back, are allele frequencies of this particular allele distributed across the world. Y ou can see
the highest frequency is here in Ethiopia and in Saudi Arabia, 30 percent and 20 percent, and

then obviously thisis not a high-resolution map of the allele frequency of this gene. Inthe
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Americas, its4 to 5 percent or 2 percent. In Europe, it dwindes as you go north to about 1

percent. In Asia, it's even lower than 1 percent. In some parts, it's O percent.

So the second take-home message of my presentation is going to be that we need a much higher
resolution and much more geographically-related means of assessing diversity on agobal
scale. Obvioudly theracial categoriesthat we use, the five plus an other categories that we
heard about ealier, really don't adequately reflect the actual unitsof diversity that we're
looking at on the global scale.

Another way to look at thisis by looking at phenotype, and this slide shows the various
phenotypes of metabolizers, of debrisoquine. It's not actually adrug. It'sjust atest compound
used to determine phenotype and debrisoquine is oxidized and convertedto hydroxy
debrisoquine, and this perhaps just shows the ratio of debrisoquine to 4-hydroxy debrisoquine
in both the Chinese popul ation and the Swedish population, and each of the bars representsthe
number of individualsin the popuation that show that particular ratio and so each bar
represents a paticular phenotype. Y oull notice a couple of thingsright off thebat, which is
that in the Northern European population, there's a significant percentage which are poor
metabolizers. This constitutes about 25 percent of the population. So the poor metabolizing
alelesare at afairly high frequency in this population, whereas in this Asian popuation, the
number of poor metabolizersis much lower. So you can see right here that you're going to
have to a different set of alleles which are detected in this population and this population. The
second point is that the entire curve has shifted, if you notice, between the two populations
because the high frequency alleles in thispopulation aredifferent fromthe allelesin this
population. So this curve in general metabolizes debrisoquine mare poorly than this curve or
this population than this population and thisis thesort of thing that you can do ona population-
by-population | evel to get an idea of the phenotypes at work, so that you can get a qualitative

idea of how you're going to use aparticular drug in a particular population, but it doesn't give
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you a gquantitative idea of what theactual alleles are.
This slide shows the global distribution of some cytochrome P450 aleles. These arethe major
variant loci, CYP2A6, CYP2C9, 2C19 and 2D6. There's not going to be aquiz, so you don't
have to memorize al this stuff, but the important thing to notice is that most of these are of loss
of function because you have inactive enzymes and no enzymes, reduced activity, various
things like that, and so when people inherit these particular genes, they're going to be poor
metabolizers or intermediate metabolizers and the drug is not going to affect them the way that
you expect, and these drugs range from things like marphine and codeine to malaria drugsor
tricyclic antidepressants. Any number of drugs that you can think of are metabolized by these
genes. So you'll see here that, for example, for these inactiveenzymesat the 2A6 locus, they're
at fairly high frequency in Asians low frequency in Europeans. They're not even detected or
haven't been tested in Subsaharan Africans or people from the Middle East and East Africa,
and you can see, as we godown the list, that especially at loci like2C19 or 2D6, the
differences between populations are extremely different. So for example, this 2C19*3 alleleis
at 10 percent in the Asian populations, andit's not really seen very well anywhere else.
2C19*2 is seen in amost 30 percent in some Asian populations and never comes up above 20
percent in other populations. And the same thing is true for 2D6 where you have 51 percent of
2D6*10 in Adans, 20 percent of 2D6*4 in Europeans, and atotally different allele, 2D6*17, in
Subsaharan Africans. All of these alleles need to be taken into accourt if we're going to

develop atest that adequately covers the variation.

Now, when | had up the map earlier, | asked youto remember that group of islands. Thisis
another example of the distribution of 2C19. Thisisapoor metabolizer genotype. Soit'sa
measure of phenotype. So the frequencies mean alittle bit different, but if you look, you'll see
that there'sa decline basically between Europe and Africa, moving into Asiaand then out into
the Pacific Islands. In particular, the islands of Vanuatu have 61 percent poor metabolizers for

the population, and since this is genotype, this number actually means that the frequency of the
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poor metabolizer gene in this population is closer to 70 percent, and if you divide the island
chain between north and south, you'll see that therés an evengreater disparity in the southern
islands. The frequency of poor metabolizer genotype is about 75 percent, so that about 80 or
90 percent of the population have at least one copy of this poor meabolizer gene. | think this
makes the point again with the map that | showed you that even within a particular population
or aparticular island chain, which is somewhat arbitrary depending on how they were
determined, there are differences on the subpopulation level that would have to be taken
account of, and all of these mutations are accounted for by only two genes, two alldesin this
popul ation which aren't seen to a great extent in many other populations. Part of the problem
that we face in developing these tests, especialy inthe U.S,, isthat an allele, like these 2C19
alleles, occur the square root of 2 percent in thepopulation, and there's only limited space when
you're making atest for accounting for all the alleles. Sothe chances are very great that these
alleles might not necessarily be included in the test, whereas for another population, it's very

important that these allelesbe included if they're going to served properly by the test.

Here arethe U.S. | have some numbers for the D26 allele frequencies, and thisisimportant for
the next slide aswell. The*1 and *2 aleles gve you normal activity, and you can see that
they're at comparable levels in the European American community and the African American
community in the U.S. The distribution of the null allelesisrather different. Twenty percent
of the null alldes in the Eurgpean population are *4 alleles where that number is almost a third
in the African American population, but the same thing is true for these reduced activity alleles.
Fourteen percent of the reduced activity aleles in the African American population are*17,
and these are not even deteded in the European American populationat all. And then with
these duplications, *1 and * 2 are ultrarapid metabolizers, *4 is a duplication of thisnull alele,
and so this contributes to the null allele frequency in the African American population. So 2
percent allele frequency in the European American population for ultrarapidsisfairly high, and

you see asimilar number for the African American community, but you don't see that number
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here.
Inthe nextslide, | have alist of the alleles which are detected by one of theearly genechip
assays for these P450 genes. This dlide is about four years old, but the point | want to makeis
that the original alleles which were selected for the chip were selected based on their
frequenciesin the European American population. So you see here four particular poor
metabolizing alleles cover about 90 percent of the poor metabolizing genotypes seen in the
European American population, but these alleles only cover about 10 percert of the poor
metabolizer phenotype seen in the African American population. So obvioudy -- | mean, this
isan old slide, but the chip assay hadto be redesigned in order to accommodate al of the

diversity that we saw in the previous slide.

So to sum up for pharmacogenomics and genetic testing ingeneral, the distribution of these
alelesis not even around the world, and we need to beable to look at all the aleles possiblein
order to develop atest that's going to serve the global community to the best degree possible.
So the question that we've come to, and thisis kind of an outline of the thought process that we
went through when we were devising the experimental desi gn for our project, is how do we
organize our data collection to best account for the observed genetic substructure of the
species. We're talking about race and ethnicity today, but we came up with five categories of
structure to think about the data. First isthespecieslevel but that assumes no population
substructure, and if you assume this, then you risk false-positives and fal se-negatives in your
analysis andyou're redly not going to be getting anything useful out of the data at dl. We
considered using racial categories, but they're very arbitrary, andas | hope I've shown you, they
don't really reflect the gdobal distribution of diverdty on ascalewhich isusefu. | left out a
word here. They serve as only avery, very wesk estimate of heredity, and it's tooweak in
many cases to be statistically relevant. What we were left with was smaller units of
demographic distinction, ethnicity population on the individual level, and ethnicity distinctions

reflect social distinctions as well as the historical and geographical context, and so one of the
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things we wanted to do was to try to use this information, which peopleself-identified, but the
number of categoriesis very large, well over 6,000 categories, depending upon how you define
ethnicity. Populations are the actual biologcally-functional units where evd ution of
population genetic forces ae in operation. Thiswould be avery nice way to collect the data
but again the population is difficult to define, and there are many more possibilities for

populations.

So what we decided was a combination of these two categories, and I've put thisin for thinking
about the future. Diversity is generated at the individual level and as apossible future goal
using high-resolution genomic maps after a global survey of diversity has been completed, |
think one of the goals of pharmacogenetics and DNA testing in general would be, as we heard
in the last talk, to be able to look at people on the individual level instead of having to break up
the world into geographic groups, to really look at the diversity on an individual basisinstead
of having to lump peopletogether into any sort of groupings. But thisis something that's going

to be far off in the future, unfortunately, | think, later than 2010.

Then finaly, the classification of the demographic model that we decided to use was
hierarchical and it just breaks the world down into different regions based on the distinctions
that we seein the data at a certain level. So this scheme has about 14 different distinctions
which are below the racial level but above the ethnicity level and each of theseis hierarchical.
So they bresk down intoa number of smaller divisions as well, and we allow people to self-
classify ethnicity. We collect data on whether or not samples were collected and where they
were born and all thisis keeping in mind the idea of modern descendants of people who were
alive 1,000 years ago in terms of classification. So thisisthe dassification scheme for data
that we've come up with, and one of the things were doing now is testing this against racial
categories to see which is more usgful in terms of data analysis. Sothank you for listening, and

we can talk about this at greater length later.
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DR. BURKE: Thank you very much, Dr. Mack. We'll move on to Dr. Ratimi.

DR. ROTIMI: Again, | was sitting down there listening to Dr. Mack and | was sayingthat,
wow, he covered quite a bit of what the issues are here and the way he ended was really music
to my ear in the sense that in thefuture, what we're really going after isindividualized
medicine. | dont know how we can accommodate that in terms of cost, but | think that is the

direction that we are going.

My talk today, | really wanted to give the message that for most of these diseases that | think
we are begiming to congder in termsof complex diseases, | think maybe we are
overemphasizing the importance of geneticsin all of these diseases. So my presentation today
will be an attempt to maybe take us back to my discipli ne in terms of epidemiology, to say, hey,
maybe we need to look at the environment. Maybe that isreally what the issueis here.

But in the process, maybe also say that genetics is important, but maybe not as important as we

are thinking about it.

But | want to start with a series of questions because as | listened to all the presentations and
some of the talks | have given before and have heard that other people gave, it becomes very
clear to me why the public is confused about what we are saying. We are saying there's no
difference and we are saying there is difference. We aresaying wedon't know what is
important here. Soit's very, very confusing. Why is the study of human genetic variation
generating so much heated debated? Why we do we find it difficult to accept the fact that we
have 99.9 percent of our DNA sequence in common, amagjor fi nding of the Human Genome
Project? Why the difficulty in explaining the fact that group behavioral differencesare
primarily due to culture rather than biology? | think it's asaresult of several things. Probably
most important of these is that we are generating new information, and we are expecting people

to take this information and accept it right away. | think alsothe nature of what we are talking
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about is complex, and | think sometimes we are not allowing science to take its natural course,
which isincremental knowledge, and we are expecting science to give us the answer right
away. | think, also, the debate has not been very honest because we are not quite clear of
where we stand as the scientists or the people who are trying to deliver the message to the

public.

Like | said earlier, we are saying there's difference and we aresaying there's no difference, but
when you really look at it interms of the evolutionary history of various populations, you do
see differential distribution. For example, thiswas a study done by Marc, | think, when he was
at Case Western Reserve University. When you looked at the 75 human genes, for example,
you do see an average that African population tend to have two more SNPs gene compared to
other populations. Does this mean tha Africans are radically different from — no. | think what
it's saying, this was reflecting the history of the age of the African. They probably had more

opportunity to have varied over time.

Thisisan article, and if you have not seen it, | will really, really recommend that you read it.
Y ou may not agree with everything in there. Quiteahbit of my presentation today is based on
this article because | really enjoyed itwhen | readit, and quitea bit of the issue that we are
grappling with here was tdked about. Given that we know that geographical dfferencesin
distribution of these various mutations that we are interested in, wha is the best way to start to
say to the public, to make sure that we are not sending the wrong information, and | think
Olson here made what | consider agood attempt. " Not only do al populations have the same
set of genes, but al groups of pegple also share the major variants of these genes,” and | think
that has been said earlier, also. "Geneticists have never found a genetic marker that is of one
typein all members of onelarge group and of a different type in all the members of another
group." | think that isthe real message here, that the human and the variation that we seeisa

continuum. Of course, you have differential frequency but that doesnt mean you can draw neat
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boxes around dfferent populaions, and | think that iswhere the message getslost.

Thisiswhat we hear in the news, and thisiswhat really confuses the public. "Researche'sfind
genetic markers unigueto Africans." "Asians biologically less susceptible to alcoholism.”

"All Native Americans descended from a small number of founders." Thisis realy confusing,
and at the same time, we put up a slide that we are 99.99 percent similar, but thisis what gets
in the New York Times, and thisiswhat the public hears. So how canwe begin to phrase these

thingsin away that we are not confusing ourselves and the public?

I think probably the question, also, is the interest of those that develop drugs. | think we all
agree that thelarger the group that a drug targets, the more cost effective tha drug is gaing to
be. Soitisrealy not intheinterest of pharmaceutical companies to target some as opposed to
al Nigerians If youtarget all Nigerians, then you are goingto produce a drug that you're

going to quickly recover most of the money that you are i nvesting.

So how do we marry thefact that there's an economic interest and there is an individual interest
and there'sthis group identity issue? Much of the medical interestin human genesliesnotin
the similari ties among peopl e but in the dif ferences. That is the reason why we metaboli ze
drugs differently. But that difference, again, the emphasis here isthat there'sno neat way to
useit to identify groups. And I'll just usethis example, and | think people who have heard me
give atalk before will have heard thismany, many times. | go back to my daysin Nigeria
where | used to get malariaand quininein relation to my nmother. When | take quinine, I find
my malariais gone, | itch quite a bit, but my mother isfine. She doesnt react to that. So even
at the family level, there's that distinction. So when you useNigerians, for example, as a mode
of developing drugs for malaria, you're probably going to miss somebody likeme. So wereally
have to be caref ul what we are calling groups and how we are usi ng that group to drive design

strategies.
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Again, the current focus here, thisiswhat I'm tryingto refer to, superspecialization of drugsl|
think it's not in the interest of pharmaceutical drug companies, and that is where I'm afraid, as
we do this research, giventhat African population have thislong evolutionary history, more
than any other group, it stands toreason that quite afew of the variants that we are going to see
in the African population, especialy the rare ones, | mean not the represerted, are in the
populations that have stronger economic and political power. Therefore the drugs that may be
designed for those rare variants may not be of interest to the pharmaceutical companies because
it's not going to generate enough resources. Even if the group islarge -- for example, the HIV
drugs are avery good example. Most African countries cannot afford it. It'sthere. Sohow do
you marry, you know? | think thisisour question. Thisis probably beyond individual

scientists.

| put this here because this was a gory that when | read it, | was very, very taken by it, and |
think it's part of the problem. Y ou start by asking the wrong question. About half of Asians
have this and therefore they are more susceptible to the effect of alcohol intake, and your
objective was to determine whether Asian Americans with this particular variant differ from
Asian Americans without this mutation, and they went ahead and didit and said yes, there was
indeed differences. | said, thisistheissue. The scientific question is not properly devel oped.
Isthis aproblem of Asiansor aproblem of persons who carry the variant? Y ou see, when you

start with the wrong questi on, your answer s are bound to be wrong.

Thisisanother example. Thisis a study that was done by one of my colleagues at the National
Human Genome Center at Howard University, Rick Kittles, where he showed very clearly this
group that we call African Americans, we better be careful because we tell the African
American population you have substructures and those substructuresreflect evoluionary
history, and if you dont properly account for them, you're going to find associations just

because of that substructure, not necessarily because it's related to the disease or to thegene.
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So using large groups, like African Americans or Asian Americans, represents a poor research
strategy for understanding geretic variation and its implication for drug development. We need
to go do better than that. Thisisagain todrive that message home. | actually disagreevery
strongly with this premise here, but it does show, even if usingthese so-called population-
specific alele, there is nothing like that population-specific allele. All that thisis saying is that
there's differential distribution. But if you use this constellation of alleles, you dosee a
dramatic difference between admixturerates or estimation of European genesin the African
American pool, with the highest rate in New Orleans. If you know the history, you know why
that istrue. Again, theinterracial marriages was again more acceptable in this part of the
United States. When you go to Jamaica, therate isaslow as 7 percent. So again, this tends to
drive why you need to be careful who you're calling African American and how you are using

that group to define your strategy in terms of drug development or even preventive strateges.

How can we explain the genetic variancewithout suggesting tha groups areinherently
different? | think that isa challenge. Human groups are extremely fluid. |think that we al
would agree with. The word "race," for example, cannot begin to capturethe commonalities
and differences of our shared history. Mog African Americans have European ancestors. All
European Americans have African ancestors. It makes no sense to talk about races when we
are all complex mixtures of different peoples. | think this, however we are going to say, we
need to get the message out. Group attributes we are very, very good at identifying We are so
good at it, before we look at it, we see all the differences in the world. It's driven by the way
we live our lives and the culture that we have acquired over the years, and | think, again, part of
the message here is as we learn more about our genetic susceptibility to disease and our
relationship to the past, we need to find better ways of putting geneticsin context. People tend
to attribute great importance to the findings of geneticists. But the striking homogeneity of our
DNA actually emphasizes the centrality of the environment and our experiences in determining

who we are, and | will show afew slides to drive this message home.
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Thisisastudy we did some years ago -- again, Richard Cooper at Loyola Medical Center was
PI for this study -- where we actually measured blood pressure and other related risk factors,
including diabetes, in different African populations, what we refer to again as the African
Diaspora. These data here represent over closeto 11,000 men and women from West Africa,
the Caribbean, the U.K., and inthe U.S. The U.S. hereis Maywood, Illinois. What you do see
again is as you move from West Africato the United States, through the Caribbean and the
U.K., you have this monotonic increase in the risk of diabetes as your body mass increases.
Y our body mass again isyour weight divided by your height squared. That is basically how
heavy you are. Now, | know you also se the risk by men and women. So what is goingon
here? Thetendency, when | first came to the United States, when you hear the discussion
between black and white, the differenceswhen you compare black and white, you almost think
that some of these attributes are driven by biology the way it's presented, and again | try to
make this point here, that we see that obesity is not auniversal attri bute of black people but it's
influenced by social and environmental conditions that people find themselves. It doesn't mean
you don't have genetic susceptibility. It always amaze me when | find, for example, somebody

with all the hazards, still heavy. Youknow, it isnot a universal concept.

Thisis the same type of work but now looking at hypertension. Y ou also see this relationship.
What is goingon? | dont think the gene of these people have changed radically. If infact it
has changed, what has happened to the admixture rates, unless you canjustify that the only
type of genes that African Americans have incorporated from the European genes are all bad?

If not, you can't explain it. This has to be the impact of current environment.

Now, thisreally drives the point home. Thisisthe same group of people, Nigerians. Asyou
move from the rural to thecity, there's a universal concern. Blood pressure tends to increase
with age, but the degree at which that increases with age is driven by the environment that that

person livesin. Thisisrural, urban. Asyou move fromthe rura environment, you increase
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your risk of just about al the cardiovasaular diseases.

Going back to genes, thisis the particular variant here that we studied in the angiotensinogen
gene. Again, the angiotensinogen gene system isone of those really, redly critical sygems for
usin terms of high blood pressure. The salt and water balance, actually. What you do see,
when this vari ant 235T was i dentified i n the population, there was high excitement, and we've
been doing work in trying to understand the genetics of hypertension. Maybe we have again
finally identified one of the very important variantsin terms of hypertension, but what we
noticed when this result came out, | ran to Nigeria right away totry to collect samplesto see
what isit thatis going on because one o the conclusions of this paper was that because thisis
related to salt and water balance and given the history of the Middle Passage, that this may
actually explain the differential distribution that we seein terms of hypertension rate between
white and black in this country. So | wanted to know what is going on. |If indeed that is true,
then this should be overrepresented in the population of African Americans and that was
indeed true, but what is nottrue is that what we see wasnot just African Americans. It wasin
all of the other older populations, the Asian population, and if you look at the Caribbean. What
you do seeisthat it is the Europeans, the Caucasians here, that actually do stand out when you
compare, sothereis an evolutionary history message here, again it isgene And our attempts
to try to link this particul ar variant to hypertension in Nigerians and African Ameri cans have
been very, very difficult. But you do see again differential frequency of the gene. We went
therefore to try to measure the productsof this gene, which is angiotensinogen gene itself.
What you do see is that when you compare cases and controls, you do see the differential
distribution in the plasmalevel of the angiotensinogen gene, but when you compare the variant
in these two, it is not significant, and the conclusion that is reached with that kind of finding is
that this variant may not be important. | actually reached that conclusion myself, but what you
do see hereisthat to actually find the differencethat is between 90 and 92 for thisto be

significant, you need a very, very large number of peoplein this study. So | think sometimes
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we rush to a conclusion because of, again, a complete lack of understanding of the picture.

| just wanted to end with adlide of my -- | have twin boys, and this was their 11-year birthday
party just afew days ago, andto actually see how again we areall in the same boat and the
environment that we find ourselvesin is probably what is goingto drive what we become and
how we interact with each other, and that the African Diasporareally will inform usas we try
to understand the variation and the impact of that variation on disease distribution, who we are,
how we relate to each other, and that geneticsis not a death sentence. If you are a Nigerian,
and you have a susceptibility to malaria, and you are able to stay under that mosquito net for a

very long time, you may never get malaria. Thank you.
DR. BURKE: Thank you very much. Itis12:20, and what I'm going to propose is that we take
abreak now and have as shart a break as we can make it, 20 to 25 minutes max. So we will be

reconvening at quarter of 1:00, and well ask Dr. Graves to spesk with us at that point.

(Whereupon, at 12:20 p.m., the meeting was recessed for lunch, to reconvene at 12:45 p.m.)
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AFTERNOON SESSION (12:50 p.m.)

DR. BURKE: Let'sgoahead and start again. Dr. Graves?

DR. GRAVES: All right. | entitled this"The Emperor's New Clothes: Genetic Testing and
the Social Construction of Race." You already know who | am Thisis based on the
discussion in Chapter 11 of my book, entitled "The Race and Disease Fallacy," which came out

last year.

Now, we know that the mortality of African Americans has been pretty much double that of
EuroA mericans across the 20th Century and that's from accumulation of all recorded biological
sources of mortality collected by the U.S. Census. So what | have done here is shown the age-
specific mortality patterns relative to the so-called white mortdity at that age for the years
1963, 1980 and 1996. As you can see, these patterns have not changed across the latter portion
of the 20th century. If you read my book, you'll know that these patterns were even worse at

the beginning of the 19th Century and in the 18th Century during chattel slavery and so forth.

So the mystery becomes why have these mortality differentials persisted across modern times?
My colleagues in the previous presantations have discussed how biomedical research and the
biomedical research establishment has unjustifiably relied on genetic determinismor it has
incorrectly understood the nature of human genetic variation and the social construction of
racial categories. Very good historical examples of this are the Tuskegee syphilis experiment
and the case of the disease pellagra. Pellagra, as you know, is avitamin deficiency disease, yet

Charles P. Davenport in the Eugenics Record Office at Cold Spring Harbor convinced the
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American public that this disease was genetic and linked to congenital feeblemindedness.
Between 1916t0 1941, 75,000 people waould die, 55 percent of them described as non-white
children from a disease which was entirely preventable by including leafy greenvegetablesin

the diet.

Our research programs arestill confused. The National Cancer Inditute, the National Institute
on Aging, utilized the term"special populations." First, we could describe these special
populations as minorities, women and disabled. Then we asked what isbiologically special

about these groups. These terms corfuse the social with the biological categories

Now, since the previous speakers havealready explained why there are no biological racesin
anatomically-modern humans, andin my presentation, | have attached an appendix to explain
why there areno biologicd races in anatomically-modern humans, what | want to do istalk

about the impli cations of that for medical research and genetic testing.

Now, one of the things weneed to realizeisthat if welook at all phenotypic characters
together, they demonstrate readily the fallacy of racial categories. Physicd features that are
used to define America's social races are discordant with our evolutionary history. In other
words, if | use those physicd features, | can draw groupings based upon physical features that
do not match the genetic history of our species. Therefore, the idea then of using socialy-
defined categories as if they are surrogate for underlying genetic variation is simply false.
Now, the reason this happens, and I'm sort of cut off here, is because diseases are also
phenotypes, and they are determined by both genetic and environmental contributions. So the

pattern of disease variation is goingto be no different than any other phenotypic variation.

So what forces determine how genetic contributions to disease predisposition differ in various

populations? Well, together, it's natural selection and genetic drift that are goingto determine
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disease frequency. Now, in populations of different geographic origin, these factors will have
been by necessity different. Populations are homogenized by gene flow between them. The
socially-defined races of North America have varying amounts of gene flow, as described by

Dr. Rotimi's population figures in the last presentation.

Now, we cantake examples of exactly how thisworked. For example, if we look at what are
considered monomorphicloci that have one allele at afrequency o greater than 99 percent,
that's because variants at these loci are usually highly detrimental to individua fitness. Take
the hemophilia A mutation which has a frequency of about 2 times 10 to the minus 4. Well, the
geneisalarge gene, and contains 26 exons, 186 kilobases. Mutations at this locus include
large and small deletions or insertions. There are 78 large deletions and 223 point mutations
known. Now, thusit islikely that unrelated families probably carry different hemophilia A
mutants. Their frequencies are determined by mutation selection balance. That is, once the
frequency gets extremely low, essentially chance events are going to determine the frequency
of hemophilia A within any gven local population group. Now, the severely-deleterious dleles
thus, such asthe one described here, are likely to vary in the socially-condructed races due to
particular aspects of their population history simply by chance alone. Now, on the other hand,
you have polymorphic loci with numerous alleles with no singe allele having a frequency of
greater than 9 percent. Phenylketonuria, Tay-Sachs, cysticfibrosis and sickle cell anema
have all been discussed here today. They vary between different groups, but the fact that they
vary between different groups does not mean that we can use these to define races that are not
essentially arbitrary. In other words, | could usesome other characteristic and come up with
completely new freguencies in these groups, such as whether | have whorls, whether you have
whorls on your fingertipsor whether you have loops in your fingertips. | could come up with
new gene frequencies for these diseases inthose groups that would be just as valid as whether |

happen to be from any particular geographic region in the world.
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Also, individuals carry genes of diverse geographic origins. So that for any individual inthis
room, we do not necessarily know where your particular allelic variant originated, depending
again on onés social history. Inthe case of African Americans, admixture from Europeansis
well known. These estimates differ on average between 20 to 30 percent European admixture,
also about 10 percent American Indian, thus Asian admixture. Therefore, 40 percent
probability of disease predisposition originatingin either Asians or Europeans and these

estimates again vary by local populations throughout the United Sates and the Caribbean.

Now, as America's ethricities continue to intermarry, it's going to be even harder to associate
social definitions of race with biological variation. A recent study showed that theinterracial
couples are far more frequent than interracial marriages. So we may be looking at statistical
data of marriages that are orders of magnitude below interracial couples who are dso
producing offspring. The fact that they don't have aring ontheir finger does not mean that

they will not produce children. Amazing how that works.

Diseases of camplex origin. Now, identifying genetic explandions requiresthe ability to
control environments, and thisis probably the most difficult point that needsto be understood
when we begin to tal k about genetic predisposi tion for complex disease. In fact, we haven't
been studying it right for the most part and that's because there are things, like permissive
mutations, environmental effects, and if we look at the overall phenotypicvariants for a
complex genetic trait, variants of that phenotype is determined by genetic sources,
environmental sources, gene-by-environment interaction and also the covariants of genesand
environment which I'm going to spend some amount of time on and why that is relevant to

issues of genetic testing.

Now, I'm going to sort of skip through hypertension really quick because Dr. Rotimi has

aready talked about this, but essentially if hypertenson rates are stratified by socioeconomic
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status, the differential is located amongst African Americans in the higher socioeconomic
categories. Seems contradictory but that's what the evidence suggests. That means that the
hypertension difference, | think, results from a biological response to these social-cultural
factors. So the social construction of raceisreal inthe sensethat it has biological implications.
The fact that those groups are not biologically justified does not mean that we shouldnt study
them because our social history has produced conditions under which people in those social-
cultural groups suffer and they suffer drastically. So one way todeal with thiswould be to
control racism, and | know that's aradical suggestion, but if we were to control racism, we

might immediately reduce the hypertension differential. Yes?

DR. LLOYD-PURYEAR: Your first bullet, what do you mean, that African Americansin a

higher socioeconomic status have a higher rate of hypertension?

DR. GRAVES: Yes. That'sexactly what that means.

Now, there are a number of gene loci associated with increased risk, AGT and ACE, for
example. Now, at angiatensin locus, there's a mutant called 235T which, at aposition 235 in
the protein tyrosine has been switched frommethionine. In EuroAmericans, 235T is associated
with an increased risk of hypertension. Now, as Dr. Rotimi pointed out, 235T is found at a
frequency of 85 percent in African Ameicans. However, 235T is not associated with
increased hypertension risk in Nigerians. Now, at ACE, there's acommon alu insertion
polymorphism that affects the activity of thisenzyme. The D alleleis characterized by the
absence of these alu insertions and thus hashigher enzymatic activity. Again, available
evidence shows that enzymatic activity of the insertion insertion, insertion deletion and
deletion deletion genotypes are similar in Nigerians, Jamaicans and in the United States
amongst al populations. Y et thedel etion genotype doesn't ssem to be influenced by racial

background. Again, we're talking about differences in the environmert.
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Now, Evansand Johnson in 2001, in their pharmacogenomic analysis do not utilize the term
"race" at al in discussing it. What they talk about is the common gene, common disease
hypothesis. Individuals from any socially-defined race may have a diseasepredisposing alele.
Now, the difficulty with thisis that this assumes that the environmental influences on the
gene's expression are the same in each group. However, can we assume that safely in the
United States? | say no. No such equality of environments exist for socially-defined minority
groups in America, and thereforethe covariants of genes and environment, the term | was
discussing in the overall phenotypic variant's equation for complex traits, that term is either

positive or negative.

Now, for us to be able to deermine or toisolate loci involved in this, we would want that term
to be zero, but in fact, | argue that for socially-defined racial groups in America, that there are
positive and negative covariances there. Therefore the common gene disease hypothesis would
fail if the candidate gene consistently experienced different environments depending upon an
individual's socially-defined race. For example, if one group were more likely to experience
environmental or occupational toxicity, well, is there any evidence of that? Okay. Well, here's
one, a GISmap showing racial composition of public housing sites within one mile of taxic
waste sites. Okay. Fiftyto 75 percent minority occupancy represents 533 sites, greater than 75
minority occupancy represents 2,628 sites or 53 percent of the total. Therefore, it would be
useful to collect social science data concerning theexposure of groupsto different
environments. We drastically need this kind of data to determine whether genes are

predisposing for disease or not or whether we're looking at environmental effects.

Now, one of the questions | was asked to prepare for this meetingwas should population
categories other than race and ethnicity be used? Well, | would argue that we probably have
never seen genetically-based racial differencesin most disease categories. 1'm going to repeat

that because that is probably the mast radical thing that | havesaid in my entire presentation.
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We probably have never seen genetically-based racial differencesin most disease categories.
Instead, we have observed underl ying differences in the environments of the socially-
constructed groups that influence genetic predispositions for disease. For example, poor
communities often have elementary schools located by hazardous waste dumps, as this map
shows. And if one race has been historicdly poorer than the other, then they would have had

greater exposure to environmental toxins and so forth.

Now, the impacts of these environmental differences can be complex, and | think one of the
earlier speakers mentioned this, also. For example, studies of malnutritionin rats show that
maternal effects on adult health extend over several generations. We havealready seen that
differential stress exposure plays arole in predisposing some African Americansto
hypertension. Offspring of alcoholic mothers show fluctuating asymmetry in their teeth and
fluctuating asymmetry has been linked to lower 1Qin college students. Numerousstudies show

that lasting adult pathology can result from stress inthe maternal environment.

Now, there have been longstanding differentials in health and mortal ity between socially-
defined racial groupsin America. These differences are not predicted by the underlying
genetic variation we see in humans. So in other words, if we were to look at the genetic
distances alone and the amount of gendic overlap that we see between populations, we would
not predict the huge differential in health, morbidity and mortality that we see in American
populations. Thisisthe elephant standing in the living room. I've been saying thisfor years. |
started saying this way before the Genome Project. As a graduatestudent in Michigan in the
early '80s | was saying this. Of course, | was a graduate student and nobody was listening to
me. Now, | have abook and now I'm herein front of you guys and hopefully somebody’s going
to take this message beyond this meeting. These differences arenot predicted by the
underlying genetic variation we seein humans. Y et research has focused oninnate or genetic

explanations. This research has been accomplished without adherence to proper genetic theory
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or experimental design. What | mean by that is we cannot even begin to talk about isolating
genetic variants in populaions who have different environmental histories. Is an elementary
component aproper compex genetic analysis design? We'vebeen doing it in Drosophila
through the entire 20th Century. Jandanski wrote about this. H.J. Mueller wrote about this.
Morgan wrote about this. Thisisnot new. If you don't control environments, then you cannot
make proper esti mates of geneti c causdity. T hat has never happened for the socially-

constructed racial groupsin the United States.

So conclusion. Once we reali ze the lack of concordance between biologica and socia ly-
defined races, then the disease and mortality differential becomes even maore problematic.
Well-intentioned researchers who insist that "special populations” needto be includedin
biomedical research designs need to be wary of how and why thisis being done. | gve an
example of acouple of studies, particularly the famous NitroMed study. For example, the
greatest amount of genetic variability in the human species can befound in Subsaharan
Africans. It makes sense to include African Americans who have significant Western African
ancestry in studies to examine genetic impacts of disease. Infact, if we were doing these
studies right to begin with, we would have started with Western Africans and African
Americans, instead of starting with Europeans, because the greates amount of genetic
variability in our speciesis found in those groups, instead of looking at subpopulations that by
necessity because of their recency dont include all of the genetic variation, andthereis an
example of the social history of sciencedetermining who we look at and who we design our

research paradgmsfor.

Now, we will also learn a great deal about how social and environmental factors influence
genetic predisposition, but we will not seeessentiaistic racial difference. Plato died when
Darwin wrote "The Origin of the Species." Thereisn't an essence of humanness. Thereisn't an

essence of racial identity. We are people and populations with genetic variation and that
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genetic variation overlaps all of the goups. So eventually, as Dr. Rotimi was saying, we want
to be able to look at individuals, look at their individual genetic history and then see how that
contributes to their potential for disease. So the remedies we design from the soci ally-
constructed theory of race are radically different from the biological theory. The latter blames
the victim for their illness. Why are you sick? There's something wrong with you. Y ou've got
some gene that makes you sick, and you know what, your race has got that gene and this other
race doesn't. That's why you're sick. Instead of asking the other question, the former asks what
does our socidy do that contributes differentially to the genetic predisposition of individuals
due to their membership in asodally-defined racial group. Thoseare radically different
questions which will require radically different types of solutions and aradically different
mora resolve on the part of this nation to ded with this heal thcare disparity. Okay. Sothat's
my appendix. If you still think there are races in the human species, read through the appendix,

and I'd be morethan happy to answer any questions on that after. Thank you for your attention.

DR. BURKE: Thank you very much, Dr. Graves. Dr. Brooks?

DR. BROOKS: Well, | wasasked to come here to discussthe haplotype map project kind of as
an example of a scientific research project which actually involvesidentified populations. So
in order actually to understand the use of thisinformation, | actually have to back up and
explain what the pieces are that go into thisproject. So | want to thank Drs. Mack, Rotimi and
Graves because they've done some nice descriptions of alot of the things involved in defining
popul ations and genetic variation in humans, so that makes my talk more understandable. So
what I'm going to do first isreally discuss the science of the haplotype map and then at the end

discuss someof the population parts of that.

So first off, what we're talking about for the haplotype map isaway to approach complex

diseases, the diseases that are contributed to by single genes. The methodsfor finding the
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genetic basis for those diseasesis moreor lessin hand. The problem is the complex diseases
that most of us are going todie of, I'm afraid, diabetes, heart disease, cancer, there's alot of
diseases that are affected in very complex ways. There's genetic contributions. There's
environmental contributions. There's interactions of disease in theenvironment, and thisis
very complicated. So | want to make it very clear, building on a couple of the last talks that in
no way is the Genome Institute at all a genetic determinist. Clealy, these complex diseases
have very strong environmental contributions. On the other hand, being the Genome Institute,
our contribution to kind of tryingto figure out the basis for these diseases can come through the
genetic side. The basic agenda here isthat by having someinsight, by finding genesthat
contribute to these diseases, that gives you insight into the biological process of how the genes

and the environment contribute to get the disease.

So the basic challenge is how do you find genes that contribute to complex diseases, and of
course as pharmacogenomics, when | say disease, that's a shorthand for saying disease traits
that aren't diseases, response to drugs, response tovaccines. S0 just as a definition of single
nucleotide polymorphisms, what I'm showing here is a stretch of DNA. Thisisastretch of
DNA, one piece of DNA, call it the very left end of Chromasome 1, and here are chromasomes
from three individuals that are that same stretch of DNA. Aswas discussed previously, 99.9
percent, most of the sitesin the DNA are the same among all individuals. About one in 300
sites have variation in thepopulation, but since youwouldn't be able to actudly see this dide if
| showed you arealistic frequency, all of the white bases are the same in all individuals, and
what | have as the different colars here are bases where there's variation among individuals. So
here, for instance, one chromosome in one individual at this particular site in DNA hasaC,
another individual hasaT there, and so there's several of these shown here. So that's what a

SNPis. Any guestions on that?

Okay. Sothen, if youre tryingto find genes that contribute to a disease, what you're really
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trying to find are these variants that contribute to the disease, and these variants help you find
the gene, and it's thosevariants that cause the differences in susceptibility among individuals to

getting particular diseases.

So you can sort of think of twomethods. If youre going to look at all SNPsin the genome, for
instance, what you're really looking for is a SNP that that variant, that SNP allele, contributes
to adisease, and it may well bein the gene. It may be something that's regulatory for that gene,
but that's kind of basically what you're trying tofind, is the gene and the variant tha
contributes to disease. Now, that'soneway. T he other thing to do isthat you figure, okay,
you're not necessarily going to find the exact gene there, but if you look at alot of SNPs
throughout the genome and since genes are inherited, SNPs are inherited on chromosomes, so
they come in blocks, if you find something that'sfairly near a gene that's contributing to a

disease, that's also goingto be very useful.

So the question then is which SNPs are associated with disease, and thisis avery hard
problem. There's about 10 to 30 million SNPs in the human genome, and genotypingis very
expensive and not to mention some of the statistical issues. So goingthrough all of these sites
in order to figure out which of these variants are associaed with diseas is avery, very hard

problem.

Now, it turns out recent studies are showingthat the genetic variation is organized along
chromosomes in away that's actually very helpfu. So in order to sort of explain how tha way
is helpful, again | haveto do somedefinitions. So these are the same chromosomes, very |eft
end of Chromosome 1, but now I'm talking about each chromosome here. There's a particular
SNP alele. Thisone has CCGT, and thenthis chromosome has a different set of alleles, and
thisone has athird set. So each chromosome here in the particular genomic regioniscalled a

haplotype. So haplotypeisthe set of alleles. It'satype of chromosome and these have
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frequenciesin the population. So for instance, the top one is afrequency of 40 percent, then 30
percent, then 20 percent, and then there may be a handful of other haplotypesat a frequency

that total about 10 percent. So is there any questions on that definition of haplotype?

Okay. Now, one more definition and then welll get to a hapl otype map. In aparticular genome
region, there may be alarge number of variants, but in fact, in terms of SNPs, there may be a
lot of SNPsin that region, but the number of common hap otypes, common being more than 5
percent in the population, is actuall y rather limited. There's only a handful, about four to five
to six on average, in a population. And so the number of haplotypes is much, much smaller
than it could be. It turnsout there'sjust this handfu. So if youre looking in aregion, you're
trying to identify which haplotypes an individual has, you only need to look at a very few
number of SNPs. Inthisinstance, the arrows show two SNPsI'm calling tag SNPs. Many
SNPs could be used astag SNPs. Y ou have to choose something. So these are two that work.
If you just look at these two SNPs, and the top oneis AA, AC, or GC, if you just look at those
two SNPs, by knowingthe aleles of those SNPs, you then know which haplotype that
chromosome is, and so what this meansis that eventhough theremay be a bunch of SNPsin

thisregion, it only takes two SNPs for these three haplotypes in order to know the number of

hapl otypes.

Okay. So we'regetting towards then what a haplotype map is. The genometurns out to be
organized so that you have these blocks of haplotypes, that ina particular region of the
genome, you'll have just afew common haplotypes that are justin these blocks. These are very
highly-associated SNPs within the block, and then you go to the next region over, whichalso
just has a handful of haplotypes, and going from one block to the other on chromosomes, you
see some recombination because there's sort of one from Colurm A, one from Column B, one
from Column C, and so thisis the way that genetic variation is arganized. It's notjust every

SNP for itself. It's notthat there's completely randonness from SNP to SNP but you do get
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these bl ocks. So the world didn't have to turn out thisway, but thisisthe picture that's
emerging of haplotypesare organized. So what this means then, if you want to use the
structure of the genome, youdon't have to look at every SNP in order to find out which SNPs
are associated with some dsease. What you can doisreally try to find blocks thet are
associated, and in order to do that, youonly have to look at afew SNPs that define each block.
So for instancehere, there's a couple of SNPs that define this block. There's one SNP for this
one. There'stwo SNPsfar thisone. Sothere may be alot more SNPsin the genome but in

order to really capture this hapl otype structure, you only haveto look at afew.

So a haplotype map then is amap of these haplotype blocks. It's afew SNPs that define the
common haplotypes. It's very roughly 400,000 SNPs total, that's asopposed to 10 to 30
million, and it's aresource for later association studies. So just looking at that again, it's the

blocks and it's the SNPs tha define those blocks.

Okay. So how do you actually use this to find genes that contribute to a disease? Well, so just
to make it clear, haplotype map isatool. It's going tobe done sort of once, moreor less, geta
bunch of SNPs. Then those SNPs aregoing to be in databases as to which SNPs are and what
the blocks are. Then any time anybody wants to doa study in order to find thegenetic
contribution to disease, so there's going to be zillions and zillions of these sorts of studies, and

they can all use the haplotype map.

| mean, thisis where some of the comments before. Theseare the studies that have to be done
properly. You don't want to be confusing environmental differences with genetic differences,
but when thesestudies are done, as | say, they haveto be done very carefully, but the theory is
you look at two groups o people, individuals with a disease and individuals without a disease,
and if you think about these diseases individuals who have the diseaseon average have a

higher proportion of the environmental contributions to that disease and they have a higher
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proportion of the genetic contributions tothat disease. So if youre going through the whole
genome, what youll seeisthat you can compare thegenome and individuals without and with a
disease and look at the frequencies of the haplotypesin these blocks. So thisis an example and
just to make the bottom line easy, in this region, the frequencies of haplotypesis exactly the
same in individual s with and without adisease. So there's no evidence that there's a genetic
contribution from thisregion. Onthe other hand, in another region here, individuals with a
disease, without a disease have a differencein frequency. The frequencies of these common
haplotypesin individuals without the di sease, those haplotypes are till there but they've
changed in frequency and, in addtion, in this example, there's ahigher frequency of haplotype
in an individual with adisease that's not even common inindividuals without a disease. So
what this idertifies then is the candidate regon. Thisis aregion that's worth looking at. This
isn't proof. What one now needsto do is go through in a much more careful way and figure out
the genetic contribution, how that interacs with the environment, to see if thereredly is
something real here and sort of get out the biological complexity. So the haplotype map isa
tool to bringyou to this gage. Much nore detailed studies for any particular disease thenis

needed to sort of follow up on that.

Okay. So therecent results are that really most SNPs are in these haplotype blocks, that each
block has afew commaon haplotypes. Now, talking about populations then, it turns out that the
common haplotypes are pretty much in all populations. So as was discussed earlier, the
frequencies of the haplotypes may differ among populations, but the common haplotypes are in
al populations. There are some population dfferencesin haplotypes. It'sturning out that the
boundaries of the blocks seem to be pretty similar among popul ations, except that African or
African-derived, such as African American populations, or maybe a block in European or
Asian ancestry individuals or populationsare subdivided in the African or African-derived
populations. But sort of aside from tha, the blocks are very similar, but the frequency of the

haplotypes dffer.
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So I'm gaing to go back to some points made earlier, and | kind of like to think of it in thisway
aswhat | call my circlediagram. And what thisis, if you think about the total genetic variation
in the world, that's the outside circle. Theinner circles are the total amount of genetic variation
within any group, and | use group very loosely. Group can be atown. It can be a country or
larger group. The point is that most of the genetic variation in the worldis found evenin a
small group, such asatown. So thisis getting to the point about individual differences.
Thingslike ABO blood groups. All populations have indi viduals that differ in their ABO
blood group. The way avariation works is not that some groups have all A alele and some
have dl O alele. Infact, the variation iswithin the groups. So that's kind of a picture of the

structure of human genetic variation.

Now, what does this mean for something like the haplotype map? Y ou could get a huge
amount of information just by looking at one population. Y ou wouldfind pretty much the
common haplotypes. So you get alot by looking at one population, but what you lose by
looking at one population is the differencesin frequencies. Y ou know, thiscommonness
comes, as was discussed before, because of our common evdutionary history, that humankind
arosein Africa Some Africans then walked to the rest of the world. So we sharethe genetic
variation that was in the original group, but then, of cour se, along the way, mutations have
occurred, so there's some new aleles. Founder effect sorts of things have changed the

frequencies of haplotypes.

So in thinking about developing a haplotype map, and | should say that there wasa meeting last
July that many of you attended. Since then, there's been acouple of working groups, one on
the methodsfor doing the experimentd design, thesort of genatyping methods, the other to
discuss the population and EL S| issues associated with this. And so as part of that and thinking
about the popu ations, the raionale for including morethan one popuation is that the part

that's not in the middleis still important, too. So the part in the middle, by looking at different
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groups, you get differences infrequencies of haplotypes. By lodking kind of not in just one
group, you also get some haplotypes that may not be common in other groups. So even though
most of the hapl otypes are common, there's still someothers that are there and they're also

important. Y ou know, patly this was discussed, like the cytochrome P450 alleles.

So the way the haplotype map, the ELSI population groups has been discusing populationsis
really in terms of specific populations, tha under this scenario, it'snot like different groupsare
radically different from each other. Sothe point is to get a sampling of groups from different
ancestral places, not that any particular group is essentid and not that any group that we're
talking about is well defined, but assort of a sampling of sort of fillingin the stuff around the
edges and the frequency differences to get sort of some more populations. So the guidelines
that we've been working with of when you sarmple a group, you try to meke it as specific a
group as possible. You dont talk about, say, all African Americans but African Americansin a
particular place, and so thisis partly to get around this feeling that any particular group kind of
represent a huge bigger group and to recognize that group-to-group, there are stil| some

differences, even if they're not large differences.

So Jean McEwen has been in charge of daing the ELS| side of things, of organizing the
community engagements and the individual informed consent and the population stuff. She's
going to be discussing sort of some related stuff, but I think during the discussion, Jean will be

talking about that more, if you're interested.

DR. BURKE: Thanksvery much. Dr. McEwen?

DR. MCEWEN: | was asked to talk alittle bit about some of the research that iscurrently

being supported by the Ethical, Legal, and Social Implicaions Program at the NHGRI to ook

at the EL S| issues around this kind of research.
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So actually, alot of what were doing at the moment redly arose out of the most recent five-
year plan for the Genome Ingtitute that was published back in '98, and as you'll notice here, two
of the five goasthat were enunciated in that plan for the ELSI Program at the Genome
Institute, one was examine the issues involving the completion of the human DNA sequerce,
and also to explore how sociceconomic fadors, gender and conceptsof race and ethnicity
influence the use, understanding and interpretation of genetic information, the utilization of

genetic servi ces and the development of policy.

So sort of coming out of that set of recommendations, we issued back in the spring of 99 a
Request for Applications to support research on gudies of ethical, legal and social implicaions
of research into human genetic variation, and so alot of the studies that were supporting right
now came out of thisinitiative. In addition to the Genomelnstitute, three other institutes,
Deafness, Environmental Health and also the National Institute of General Medical Sciences,
were co-sponsors of thisinitiative, and we ended up funding about nine projectsrelating to
these issues and formed a group that were calling the Genetic Variation Consortium, which 111
talk alittle bit about more in a bit, but essentially it's just a group of the principal investigators
on these grants that meets together a couple of times ayear to sort of discuss their research and

share ideas.

But let me tdk alittle bit about someof the specific projects, what these nine funded projects
are, because there's actually some pretty interesting work being done, dthough it'sreally
premature yet to say wha exactly is going to come out of some of the studies because they're
just now really beginning to analyzetheir data. In another ninemonths or ayear, we should

start to actually see some of the resuilts.

Thefirst project that | want to talk about isPamela Sankar at the University of Pennsylvania,

actually in conjunction with Mildred Cho at Stanford University. They are doing a project that
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looks at geneti ¢ stigmatizati on and really trying to sort of parse out what are the factorsthat go
into making parti cular geneti ¢ diseases mor e or less stigmatizing than others and that may make
genetic diseases in general perceived by some as more stigmatizing than non-genetic diseases.
it the genetimess of the disease per se or isit in some cases the association of the disease with
aparticular racial or ethnic group that may account for the stigmatization, and they're looking
at these questions in a number of different groups. For example, people who identify
themselvesas being members of paticular racial o ethnic minaorities versusthose who do not,
people who do or do not have genetic diseases and also looking at differencesin perceptions

among people who actually do genetic research and menmbers of the lay public.

A second project in the consortium is Celeste Condit at the University of Georga, who is doing
work on communicationissues around genetic variation and using focus groups and survey
methodology. She'sworking with African Americans and European Americans to look at their
understandings of the relationships between raceand genetics. The end goal isto develop an
actual measurement scale for assessing the extent of discriminatory impact of various types of
specific communication messages about genetic variation. So how we talk about these
concepts which will be extremely important, both in terms of helping to shape public dialogue
and aso in terms of helping researchersunderstand the impact of the findings from their

studies as reparted out in thejournals and then obviously in the popular press as well.

A third study in the group is Bruce Elliott's study at the University of Minnesota, called
"Ethnicity, Gitizenship and Family: Identity After the Human Genome Project,” and thisis
essentially a group that's gathering together an interdisciplinary group of scholars, ranging from
philosophers and religious studies people to anthropol ogists, historians, sociologists and 0
forth, to actual ly look at the impact of geneti c variation research in terms of peopl€'s
conceptions of their own personal identity and authenticity, also in terms of how they view

their identity in terms of their larger community and then at theother level, how they look at
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their identity in terms of family and kinship relationships. So it's sort of these three levels of

identity and how that may or may not be influenced by findings on genetic variation research.

Another projectis Mark Rothgein at the University of Louisville, who is doing avery
interesting study on pharmacogenomics and populati on groups, and this study actually has two
parts. He'sdoing, first, sort of afairly traditional legal analysis, looking at some of the legal
issues that arelikely to arise from increasing research in pharmacogenomics, particularly as it
relates to drug development, for drugstargeted at particul ar racial or ethnic groups, and some
of the issues that will arise in terms of recruitment of participants into these trials, other legal
liability issues, issues around coverage mandates and sort of looking into the future, probaly
not-so-distant future with respect to certain drugs, in terms of the kinds of legal issues that
we're likely to see coming up. The second part of his study involves avery large national
survey of about 1,800 people, really designed to assess the current state of knowledge and
public attitudes about pharmacogenomics research and more generally about atitudes toward
genetic research that is focused on looking at differences between different racial or ethnic
groups. | think he ectually just recently began to sort through the data, but it will be interesting
to seeit asit comes out because he actually got a very high response rate to the survey. S|

think that there will be some interesting findings.

Another project that we're supporting isPatricia Marshall at Case Western, "Informed Consent
and Concepts of Race in Genetic Research," and Patty Marshall is working with Charles
Rotimi and has been workingwith him in Nigeriain connection with his ongoing studies of
genetic epidemiology studies on breast cancer and hypertension and also in conjunction with
researchersin the Metropolitan Chicago area who are doing research on the same diseases.
She'slooking at differencesbetween the two cultures and the way that people approach the
informed consent process and also in theway that they conceptualize their understanding of the

relationship again between race and genetics, you know, particularly in the context of these two
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diseases.

The next project, Morris Foster & the Univergty of Oklahoma, "African American Community
Review of Genetic Research.” This project builds on some of his earl ier work with Native
American communities. Thistime, he's workingwith three different populations or three
different groups of African Americanswithin the Oklahoma City area, some in the urban
Oklahoma City and then others sort of in the suburbs and othersin sort of small all-black towns
in the area around Oklahoma City, each of which has a very distinct history and also a different
set of sort of social organizations, and so he's looking at ultimately tryingto develop sort of a
model protocol or set of protocols for engaging communities in genetics research projects that
would be appropriate for these three very different types of populations with different histories

and population sort of leadership structures.

A somewhat analogous project but focusing on Native American communitiesis Paul Spicer at
the University of Colorado, whois doing work with five Native American tribes, two urban
tribes and three rural, and again looking at processes not only for sort of engaging the
communities but in fact for working with communities and going through the process of getting
tribal consent which, as you know, in Native American communitiesis actually alegal
requirement, and so he istalking with tribal leaders, tribal elders, members of Indian IRBs or
tribal IRBs, where they exist, and with general tribal membership to try to get a sense of whet
the range of concernsis, looking at whether there are differences, significant differences
between tribes between rurd and urban tribes and so forth. Again, the ultimate goal hereisto
develop some kind of amodel protocol that could at least be a starting place for ather tribes to

think about when thinking about how to or whether to participate in this kind of research.

The last two projects are actually not regular research projects. They're actually moretraining

and career development grants, but we decided to include them inthe consortium nevertheless
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because the people involved are actually doing research that's very related to these issues, and
the first one isSandra Lee at Stanford University, whose mentor is Barbara Koenig, and sheis
doing aproject that | think is very relevant to what we'retalking about here today, " The Ethics
of Identifying Race in the New Genetics,” and essertially thisisan ethnographic study in
which she's looking at the way that racial and ethnic categoriesare used by genetics
researchers, actually doing interviews with some of the researchers involved, peopl e who have
been involved in setting up some of the cell repositories that involve samples from identified

populations and so forth.

And finally, another career development grant that has a significant research component
relevant to these issuesis Linda Hunt at Michigan State, " Concepts of Race and Ethnidty in
Genetics Research,” and again she's looking at the way that recial and ethnic categories are

used actual ly not only in research but also in the clini cal practice setting.

So just to say afew words about the way that the Genetic Variation Consortium has worked.
We've met so far about three times, and we try to meet about twice ayear. The meetings, |
think, so far have been fairly useful, both from the standpoint of gving people who are doing
the research inthis area an opportunity to get together and sort of exchange their preliminary
findings and talk about common issues. We've also used it as an opportunity each timeto bring
in at least one or two people who are actually involved in and doing theresearch, genomics
researchers -- Joseph Gravesactually came to our last meeting and was useful there -- so that
we can again promote sort of abidirectional interchange between the sort of ELSI people and

the people who are actually doingthe research.

In terms of our plans for thenear future, we just recently, a couple of months ago, issued a new
RFA that follows up on the original one, " Studies of the EL SI Implicationsof Genetic

Variation Research for Individuas and Diverse Racia and Ethnic Groups'. Again, | don't have
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time to go into the details, but | did bring copies of this for anyonewho's interested to take a
look at the kinds of issues that were addressing. This time, we actually have 10 participating
institutes across NIH which | think reflects the strong interest and growing interest of other
institutesin this area and thereal recognition that there's a whole host of problemshere that are
quickly going to be upon us, and we really need people that are looking at these in arigorous
way. At thistime, we're expecting about $4.5 million available to fund these studies, and we
think we can probably fund about 10 to 15 new projects, and so well be getting L etters of
Intent in the next couple of weeks actually and the application deadline is July 10th. So again,
if folks around the room may be interesed or know of others who may havean interest inthis

area, | again encourageyou to take a copy of theRFA and passit around.

The last thing | want to mention briefly is plans to further explore some of these topicsin a
workshop specifically on race and genetics that we've tentatively scheduled for this coming
August. Thiswould be aworkshop that would be actually part of the planning process for the
Genome Institute's new five-year plan, andthe idea, although it's in the very preliminary stages,
isto draw together afairly large number of both people who are doing genetic research,
particularly involving identified racial or ethnic groups, and also people who are doing research
on the ethical and legal and socia implicationsand to really seeif we can hammer out some
kind of agreement about what we understand and what we dont understand and also to develop
aresearch agendafor the next several yearsin thisarea. Our council just approved the concept
for this conference a few days ago, amid much discussion and some concern that it's bound to
be extremely controversia, but | think there was genera agreement that these issues really have
to be tackled head-on. So that's what we plantodo. So that'sit, and if you have quedions, Il

be happy to take them inthe discussion.

DR. BURKE: Thank you very much. Our chairman has kindly given us permission totalk

until 2:15, and we've heardlots of interesting stuff. So | just want to open the floor at this point
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to any questions that committee members may have for the panel.

DR. PENCHASZADEH: | have aquestion for Dr. Brooks. Hi. Could yau tell us exactly how

and which groups are going to be studying what criteria? | don't think you addressed that.

DR. BROOKS: | shouldsay, even though I'm going to put these up in a moment, they are not
100 percent s& yet. The Pgpulation EL S| Group has been discussingthis and it continues to
discussit, and we're talking with people who may be collecting these samples and doing the

community engagement.

DR. BURKE: I'm nat sure we have time to discuss that.

DR. BROOKS: Therearetwo scales. Oneislarge scale, looking over the entire genome. The
other is smaller scale, looking over about 30 regiors of the genome. Those can potentially
become large scale depending on what's found. So what we're tdking about for large scaleis
the CEPH samples, which is a Norther n/Western European background, even though they come
from Utah, the Arubian samples potentially, with Howard University participating there,
possibly China, Japan possible. And thenthe smaller scale ones we're taking about, Jean,
correct me, we've got Mexican American, African American, Chinese American, Inda

American, Italian American, and possibly Kenyan and South African.

DR. MCEWEN: And possibly East European as well.

DR. BURKE: WEell, with no one elsejumping in, I'dlike to ask a question of Dr. Graves. |
think you made a very provocative comment, a very provocativeobservation when you pointed
out that one might see differences between populations inprevalence of disease and dtribute

them to geretic differences when in fact the difference might truly be a difference in



~N o oo W N

06}

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277

115
environment, wher e the genetic susceptibi lity is simply asmal | part of the story, if I'm
understanding your point correctly. It seemsto me, and I'm now pushing for things that might
be important for us to understand in terms of making recommendations, it seems to me that one
of the lessons there is that 1ooking for genetic susceptibility to a particular disease condition
should involve cases and controls fromthe same population and ideally the same general
environmental circumstance. That is, it seemsto me the lesson you're pointing usto isthat we
shouldn't be looking at white and black Americans and lodking at genetic differences that seem
to correlate with differences in diseases, but rather perhaps looking at a population of black
Americans, some of whom have the disease in question and some of whom don't have the

disease. Am | understanding you correctly?

DR. GRAVES: | was at Henry Ford Hospital last week in Detroit, and the exact same question
came up in terms of how todo their epidemiological design, and what | said is what you need
to be doing is precisely that, not just looking at so-called blacksbecause | don't use tha term
because it really doesn't describe what we're interested in, but you also need to look at whites.

Y ou also need to compare whites and blacks of the same general conditions and blacks and
whites of the same generd conditions, and | guarantee that for many things when we dothat,
what we're going to se is the underlying environmental association with genetic predisposition
for aleles that are found in both groups. And people are not doing that becausethe working
hypothesis has been this essentialistic idea of race, in which there's a black disesse and there'sa

white disease. Blacks have hypertension, so we study blacks and hypertension.

DR. BURKE: Thank you.

DR. KOENIG: Thanks. My concern, as |'ve served on this Committeeand have raised a

number of times the issue of raceand genetics, is really an ELSI concern, which is, how isthe

new genetics and genomicresearch going to affect our social understanding of race? That'sa
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sort of big “E” ELSI concern. It'snot just an issue of individual discrimination, et cetera, and
so it seems to me that wehave two red policy challenges ahead of us. Oneis aswe begin to
collect data, for example, about the postmarket surveillance of genetic tests, for example,
should we make any recommendations about how to categorize data without giving into this
ritualized behavior of classification by traditi onal categori es of race and ethnicity since we've
heard over and over again tha although they have incredible political salience, they have no
biological meaning or they do only in particular context, for example, when you're studying

racism, when there might be a biologica effect of the racism.

So that's one issue, and the second real policy dilemmathat we have is, as we start thinking
about tests tha may be labeled as specific to certain populations, aswe've seen recently in
certain drugsthat are labeled as possibly more effective in certain populations, as we think of,
for example, cystic fibrogs panels that may be more appropriate in populations with certain
continental origin, how can we do tha in away, again to raise the same issue, how can we do
that in away without reifyingthe idea that race exists and having and making that a mgor
social problem associated with the positives of genomics? That may have been caompletely

inarticulate. | apologizeif it was.

So it'sthose two issues. How can we collect the data, especially considering the DHHS
guidelines on data collection, which were subject, which iswhy we invited the early panelists,
and then, also, how can we deal withtargeted marketing and al so regulating possibly direct-to-

consumer marketing of genomics products? If the panel can sort of play with those two things?

DR. ROTIMI: Barbara, | think you ask avery difficult question, but | think it's one that we
really need to start again tryingto define how best to do the research. For example, the
construction of the human haplotypemap and itsimplication for futureresearch. Lisawent

into detail how we're trying to sample different populations. | think what is needed hereisa
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reeducation of the scientists and the public and that what we see in the human is a continuous
distribution of variation and that different groups may fall on a dfferent point of this
continuum, but there's no way you can draw circles, a clear drcle around these groups. You
may find aNigerian here, maybe 80 percent of Nigerians here they may find 15 percert here
and another 5 percent downthe road. Sothere's no way you candraw acircle. Sowhat is
important is that realization, so that when we are sampling, we should try to sample the human
population, and once you establish the human population, then | really at tha point would

question any scientist's j ustification for group identity.

So what is needed is an attempt to represent the variationthat is out there, and once that is
done, | will question the need for ethnic identity at that point, but if youare interested in an
environmental impact on disease, then you need this because that's the cultural and practices
that may have very serious rel evance for disease. | use the example of acohol, for example. In
atypica community in Nigeria, where you have predominantly Muslims, you're going to have
very few alcohol, whereas if you move to another population, you're not going to have. So if
you're studying a d sease that has implications for alcohol use, we need to know who is the
Muslim, who is a Christian or who's the traditional worshiper in that context. So | think the

problem is when you lay genetics on that cultural experience that we get into trouble.

DR. GRAVES: To give you another example, you mentioned targeted marketing of products,
and | started off Chapter 11 in my book with a case in which Tums marketed the calcium
content of their product to Asian and Caucasianwomen. They argued that you had an
increased risk of osteoporosis, therefore you should take our product. And it makes perfect
sense. |If calcium supplements help you, then you shouldtake it, but everyone has arisk of
osteoporosis. So why would you target marketing to just those groups when in fact all humans

have arisk of osteoporosis at later age? It makes zero sense.
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DR. BURKE: Thank you.

DR. TUCK SON: Let me just d so thank you al. What astimulating panel. We maybe won't
get to ask everybody questions, but thisis tremendous. | guess what I'msort of -- | dways want
to find a way and hope that we can get back specific things from you. 1'm struck by what seems
like a degr ee of heterogeneity in your conclusions, and so | only have two questions. Firgt, I'm
wonderi ng where do you disagree, and strongly disagree, with each other. That would hel p me
to understand better whether in fact there is a certain unanimity of consensus forming. Number
2, | found myself struck with Dr. Mack's presentation of the maps, and then reinforced by
everybody, is that thereis much data there is so much variability, this all is so subtle, down to
the whether it's C123S* in Mal aysia, how will a genetic counselor ever have access to enough
information to be able to use any of it in precision guiding any individual person from any
individual state who is from any permutation of people at any particuar moment in time to be
able to know what to do? And so | conclude my question with isit therefore true that it is
impossible and it doesn't matter? The counseling doesn't need to get down to that level of
detail around whether you get a pharmacogenomic test for being a fast metabolizer of opium.

At the end of the day, who knows? And it doesn't matter. Question.

DR. BURKE: Commentfrom the panel ?

DR. TUCKSON: So two questions.

DR. MACK: Two questions. Oh, these are much easier than the last two, fortunately.

DR. TUCKSON: I'mnot as smart as sheis.

DR. MACK: Waell, thinking about where we differ, | don't really think that we all differ very
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much to an extensive degree. | think we're dl coming from different perspectives and we'reall
thinking about using the data in different ways, but | think almost everyone up here has kind of
spoken about hopes for a future wherewe look at an individual as an individual, instead of
lumping together in any sort of classification scheme. | think that's something that we should
al think about as an ultimate goal, is to do away with all of these dassification schemes at
some level. Unfortunately, there's 6 billion, probably on the order of 10, 15 billion individuals,
to think about in this century, and| think that's part of the daunting task, and that's also part of
the reason that it's such a confusing issue because there are so many people and thereis so
much variation. | cant speak for everyoneelse, but | think that that's the basis of the

commonality in our arguments.

In terms of the second question, it's alot more of an issue for each individual to decide for
themselves. For pharmacogenomics, the thing that I'm concerned about is having an adverse
drug reaction. | think it's something like 7 to 10 percent of patientsin hospitals have adverse
drug reactions, and this coud be avoided with the proper test. The questionisisit possible to
have a proper test, based on all the variation? And that's somethingthat | think we wont know
for awhile till. We'd have todo a genetic survey of the world. We'd have to look at all the

variation without considering classification or grouping.

DR. CARTER-POKRAS: Yes Actudly, | heard ala more commonalities than disagreement,
and | kind of jotted down some of the areas where | thought we were in agreement. Oneisthat
it sounds like there's general agreement that race is a poor surrogate for genetic variation and
biological variation, that we may seeor observe higher frequencies of certaingenesin certain

populations, but that's not the same thing as saying that it's a good surrogate.

Also, the importance of environment in gene expression -- | heard that oftentimes — concerns

about stereotyping and misuse of thisinformation, and that wherewe'd liketo gois
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individualized medicine, and it sounded like we were in general agreement here, and I'm seeing

alot of nods across the room. So | heard more agreement than disagreement.

DR. TUCKSON: That'swhat | meant. | spoke <0 rapidly. That was my thesis aswell, but
what you just ended was where now you've got meright -- if you're goi ng to have

individuali zed medicine, I'm hearing a poor prognosi s anytime soon to be able to have
individualized medicinebecause were just so far away from bang able to make sense out of all

this. Or am | misunder standing?

DR. GRAVES:. Yes, | think you're misunderstanding, because generally physicians have a
panel of things they look for in diagnasis. And wha the problem has been in the past is
because they've thought that these things are essentialized to race, if an African American
walks in with scleroderma, a doctor doesn't see it as scleroderma because they see the dark
complexion of their skin and says, "Well, that can't be scleroderma, so I'm not going to send
you for asclerodermatest.” Now, | know that's true because I've had that happen in my own
family. I've had several people, students, come in to me with various problemsin their
families, and physicians telling themthat you don't have thet disease because it's not a black
disease. So physicians and genetic counselors need to be aware of the nature of human genetic
variability and the overl ap, and then they go through the norma process of elimination. If it's
not that disease, then maybe we should test for thisone. If it's not that one, we test for this one.
But if you start out thinki ng that there are races and races have essentia features and some
races don't have this disease and other races do, then you miss the boat, and | think everybody

here agrees that we can't use that kind of approach.

DR. TUCKSON: So--I'm sorry. Put meinthelineif there'stime.

DR. McCABE I'mgoing to fdlow up. Maybe somethingl've learned from Dr. Tuckson is to
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now focus down alittle bit more, and so, Dr. Mack, | think your vision of an individualized
medicine iswonderful. We all talk about medi cine becoming indi viduall y predictive and that's
one of the real benefits of the genomic medicine, and you gave us some speci fic examples. I'm
wondering if there are examples that you could think of that would have a high impact. If we
look at the whol e thing, it'stoo big for usto get our arms around. So where could we have

major impact by devel oping some specific examples?

DR. MACK: WEéll, thefirst example that comesto mind is type | diabetes, where you have an
extremely high correlation with aparticular subset of HLA alleles, and there's arelatively easy
way to test for your HLA type and you can determine the specific determination of risk. That
isirrelevant with respect to race. In fact, I'm thinking about some data that we had on a study
of diabetesin Mexican American populations, and we were able to determine the haplotype
that particular diabetes alleles were on, and it's the sort of situation where you can give
someone akind of an individualized approach to their risk for a particuar disease without
really having to worry about other issues. So diabetes comes tomind, and there are afew other
examples that we've touched on here, like cystic fibrosis, some of the beta-thal assemias, and

sickle cell.

DR. McCABE: What about in pharmacogenomics?

DR. DESNICK: Well, that's where | think clearly we're going to havethe advances because
that's one that's easy and straightforward. We need to do ala more research to understand
allele frequendes, but | think if you consider that if every baby born had their genotypes for,
let's just take one example, CY P2D6, every baby has ear infections and every baby's going to
have decongestants and cough medicines, and there's probably one in 25 in this room or more
frequent, depending on your background, who knows that when they take Sudafed, they get

tingling and they get palpitations, and al you have to do isdecrease your dose in half. But
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babies can't tell you that, so thepediatrician's going to beable to know that because that
information will be available, and thatis not an issue that causes great ethical, legal, or social
concerns because it crosses all barriers and it will behelpful to al babies. | think those are the
ones that will come right away. In the meanwhile, |1 think we end up looking at groups -- you
know, | thought it was very useful when it was pointed out that 86 percent of all the
polymorphisms are public. Four percent are private. So whenyou look at the 3 million base
pairsthat are different between you and me, what you're really lodking at is the variation that
causes disease, and those are the ones that the SNP Project is going to focus on to find common
disease, but | think what we're going to be able todo isto learn a whole lot more about how
these things affect the general population, but at the moment, with limited resources and so
forth, we're focused on mare private populations and that's where our screening has been
directed -- highfrequency disease, genes that are warkable, counseling, and so forth — and |
think at the moment, we're moving in tha direction. Down the road, it'sgoing to get

personalized because everythings going to be mixed up.

DR. CARTER-POKRAS: Actually, there are two conditions that | can think of that would
have agreat impact. Oneisin the areaof hypertension. When you were talking about
pharmacogenetics. What cameto me when we working together, Claudette and |, and working
on the Office of Management and Budget's review of the Federal standards far racial and ethnic
data, the diredor of Project RACE, which isa multiracial advocacy goup, sent a
pharmaceutical insert to me for a hypertensive drug, and she said, "Y ou know, I've got
multiracial children. Whenmy children are grown, what level o this hypertensive medis this
doctor goingto give me?' Becauseitsaid if youre African American, then you essentially
start the dosage at two or three timesthat of everybody else. So she was very concerned about
that, the fact that the Food and Drug Administration hasapproved an African American-only
clinicd trial in regardsto hypertensive drugs. Thisisan areathat definitely we need some

guidance.
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So that's one thought. The ather is the Deputy Assistant Secretary far Health Policy had
mentioned to me the area of mental health. She's very concerned that we're goingto learn alot
more about genetics and mental health conditions and that this has even greater concerns

regarding stigmatization, and she feels like guidance is really needed in this area.

DR. McCABE: Yes, and that just pointsout one of the commonalties, and that is that raceisa
construct that is losing any relationship to anything that we're concerned about in the healthcare
arena, certainly. And that even as we gart talking about ethnocutural groups we then are
using artificial constructs there, and ultimately we will devolve down to theindividual because
it's difficult to really be predictive until we do that.

DR. BURKE: We havelessthan 10 minutes. We have actuall y about seven minutes. | don't
think we have time for any other commentators. Please bebrief, so that we can get everybody

in.

DR. HUDSON: I, too, want to thank all the speakersfor very clear and provocative
presentations. | particularly want tothank Dr. Rotimi for highlighting some of the confusion
and conflicting statements that are sort of circulating and swirling around usin the field of
genetics and genetic studies. 1 did actually walk away with alittle bit of confusion myself, and
| feel likel periodicdly have a good grasp of thisinformaion and then | loseit, and then | get it
again, and | loseit. Dr.Desnick, | heard you say that if the udiesto try to identify the genetic
contributi on to breast cancer had been done in Jewi sh populati onsinitial ly, that it woul d have
sped up the identification of BRCA1 and BRCA2. Andactually | agree with that statemert,
and then | heard Dr. Graves say that because of the genetic variability in African populations,
that more genetic studies should havebeen done in African populations. Those two statements
seem to be, at least on thesurface, conflicting, and | was wondering if you could help mework

through that.
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DR. GRAVES: Okay. They're not really conflicting statements at all. What they have to do
with is the way different types of populations can solve different problems. So first, attempting
to identify the broad genetic variability in the human population, youwould want to go to a

population that has the br oadest variability.

DR. HUDSON: Absolutely. Right.

DR. GRAVES: Now, specific genetic variants may havedifferent phenotypes, may produce
different phenotypes in the particular genetic backgrounds, as in the case of BRCA1 and
BRCAZ2. Those genetic variants actually were not associated with increased early risk of breast
cancer in alarge study of Engish women, who have a dfferent genetic background than
Ashkenazi Jewish women. So his statement is correct. They were identified because of the
specific gendic background of that population, and so they'renot contradictory at all. Wheat it
isiswe need to recognizewhat it is weare askingand what kind of population is appropriate

for answering that kind of question.

DR. HUDSON: | thinkthat's right. | think clarity and being able to say what were seeking to

find by specific studies in specific populations.

DR. DESNICK: When you're going to do a positional cloning project, homogeneity by descent

is powerful.

DR. HUDSON: Isthekey. Absolutely. I'mjust pointing out that on the surface, those two
statements, even to a sophisticated aud ence, can come across as confusing, and so we have a
lot of work we need to do in order to communicate really effectively so that we make clear why
some studies are appropriate in some populations and some are not, and | think we've got a lot

of work to do here. | think the studies that Jean outlined are goingto be really critical in that
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regard.

DR. LLOYD-PURYEAR: | have asimilar question, but | don'tthink it's duplicative, that you
guys called for broad popul ation mapping or engaging of populations very broadly in the
mapping, but that many scientists, if | understand, who areinvolved in the HapMap Project

think, and | may be characterizing this poorly, bu that the sample from Utah — what's it called?

DR. BROOKS: CEPH.

DR. LLOYD-PURYEAR: CEPH. That that would be perfectly adequate to do the HapMap
Project, that one doesn't really have to go out to all these other papulations, because what were
talking about, if we're talking about common diseases, then we're talking about common
diseases, we're talking about common mechanisims. | mean, it's similar to Kathy's question, and
| think that's goingto come upagain. Canyou addressthat? Becausel think that's a basic

difference.

DR. BURKE: And | apdogizefor this, but | just wantto remind everybody, we have to be

brief. We've got about three and a half minutes.

DR. BROOKS: Fine. Il bevery brief. |just want to point out, the haplotype map is atool.
It'sjust going to be abunch of SNPs, and then there will be all sorts of studies, as| said, very
carefully designed, comparing all different populations, environments, all that kinds of stuff.
So don't confuse the HapMap Project asatool development with the subsequent studies that

will be used to associate variance in environment and disease.

DR. TUCKSON: Sincein theinterest of time maybe I'll have to ask for mine to be-- if | can

impose on you to maybe send us something to this question, then | won't ask you to do it now,
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and that isthis Two things By the way, one, Dr. Bennett, if there's anything we canlearn
from your political experience — you don't have to answer now, but anythingyou can teach us
politically. If we dont say raceisall that -- you know, whatever you all got beat up from on the
Census, teach us, so we'll know what to avoid or at least how to handle it politically, because

you al got beat up.

DR. BENNETT: Yes.

DR. TUCKSON: Number 2 ishow do we write advice to the American people in our booklet
or report around what they should think aout or protect themselves against when it comes to
race and genetic testing? If it is Sudafed, does every American baby get pharmacogenomitized
for Sudafed or only if it's marketed to you because you are an Ashkenazi Jew, you really want
to get Sudafeded and the res of you dont. Don't fall for that, dumb American. Deal withit
like thi s, and her €s what we're going to writein the bookl et. We've got to write abooklet. It's
got to havesome stuff in it. Americans have got to get information because they've got to

know how to make these decisions.

Number 2, similarly, theopposite is because of Dr. Desnick's presentation, it sounds likeit'sa
really good thing for Ashkenazi Jews to know some stuff and that maybe everybody else
doesn't need to know. You really do want to know what it is before you have ababy. It'svery,
very important. So here'satime where it isimportant, but it doesn't sound like it's going to be
important for African Americans to ever have anything that's, above all, | want this genetic test.

Gosh, darn, I've got to haveit.

So | need you to help. That's what we've got to understand. Which times does it say because
of what you are, youve got to have it, versus there ain't no time in whichyou ever want to be

singled out becauseit's al agrab bag anyway?
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DR. BURKE: | think what I'm hearingis a request for cogent examples, and again, in the
interest of time, | would just ask humbly of the panel, if they have good cogent exarmples that
will help usto craft educational messages, could you send them onto Sarah?

DR. DESNICK: 1think the best response is that we have to educate the population about
different diseases that they may be at risk for and let them make their own choices. | think that
in the future people will get educated and we have to focus on educating them as much as we
can, so that they are informed enough and educated enough that inthe simplest way they can

make choices about their reproductive and other futures.

DR. BURKE: Thanks.

DR. KOENIG: Followingup on Reed, I'd like to ask Dr. Bennett and Dr. Carter if you could
maybe start this process of helping us to avoid getting burnedin the same way. Are thereany
guidelines that are absolutely needed for us to follow when we make suggestions about, as
we're setting up a database with CDC for postmarket surveill ance of genetic tests, what if we
were to say, to try and deal with thisimportant distinction about when raceis important as a
social construd, as opposedto when it's not useful asa marker for real biologcal or genetic
variation, can we make those kinds of distinctions in the way we set up the database or will we

be having problems withthe minimal data set?

DR. BENNETT: | would encourage you to give serious thought to doing exactly that, making
the distinction as to when race isin fact important for genetic reasons and when it is not
important for genetic reasons, becausewhat you've basically said since |'ve sat here is that as
far as geneticsis concerned, race doesnt matter, but you have to always remember in American
society and you have to put thingsin the historical and cultural context in which they evolve.

Y ou aso have to remember that you're dealing with individuals, and | would encour age
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education. | would encourage training to your physicians nat to make assumptions just because
of aperson's race, not to draw conclusions based on geographic concentration, because racein
Americais very geographically concentrated, and diseases are going to be very geographically
concentrated because of the populations. So those are some things that | would encourage you
include in your database. And | dont think that the Office of Management and Budget would
in fact have any problemswith that delineation in terms of when it should be considered and

when it should not be considered.

DR. BURKE: Thanksvery much. Well let Judy meke the last comment. Were out of time.

DR. LEWIS | want tosay that | really agres with Dr. Desnick around the idea that we have to
do more and more of educating people and having people make decisions for themselves, rather
than us making decisions for them. But the question that | have for the group is, as | chair our
Access Working Group, looking at the fact that we'vetalked about alot of variation, how much
does access to care and access to services save as an overlay to all of thisand is that something
that isincredibly critical? | think, more than anything, if you can't get there, it doesn't matter
what we can give you when you get there, and any help that you all could giveus in terms of
figuring out ways to endure that accessisn't based on anythingthat is artificial would be redlly
helpful.

DR. BURKE: And | just wart to close by saying, obviously, we've barely begun a discussion,
we continue to need your help greatly, and we hope that youll be willing to continue discussion
with us as we try and figure out what's the appropriate advice. Thank you very, very much for

your time.

DR. McCABE: | aso want to thank each member of the panel for your very important

presentationsto us. It really hashelped to inform us, and we definitely would like any written
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commentsin response to Dr. Tuckson, and any other ideas that you have that have come out of

this that could help us. Thank you very much.

With that, we will move on now to the public comment. | have two individuals who have been
registered f or public comment, Maria de Carvalho, representing the Oncology Nursing Soci ety,
and Katherine Schneider, president of the National Society of Genetic Counselors. So first we
have Maria de Carvalho. If thereis anyone else who wishes to gpeak from the public, please
register. Please let Sarah Carr or the folks outside know. Otherwise, it will be these two
individuals. We are runningbehind. I'd ask you to keep your remarks to three minutes or so, if

you can. Thank you.

MS. DE CARVALHO: Thank you very much. | am representing the Oncology Nursing
Society in giving commentary on informed consent for genetic testing and the role of advanced

practice nurses in cancer genetic counseling.

The Oncology Nursing Sodety is the largest organization of hedthcare professonalsin
oncology in the world with more than 29,000 registered nurses and other healthcare
professionals dedicated to excellence in oncology care. We thank Chairman McCabe and the
Secretary's Advisory Committee on Genetic Testing for theopportunity to testify today. We
commend the SACGT for its thoughtful and timely consideration of all issues rdated to gendic

testing and their continued exploration.

Genetic testing must be voluntary and conducted in conjunction with signed informed consent.
ONSjoinswith the International Society of Nursesin Genetics, the American Society of
Clinical Oncology, and the Task Force on Genetic Testing in advocating for informed consent
for genetic testing. Standards should be set to specify the minimum information that must be

provided to assure informed consent. Providing individuals with dear, concise, complete, and



s w N

<~ o O,

o W ©

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

130
standardized information is essential for informed decision making. In the interest of time, |
will not read through the comporents of informed consent that ONS advocates, but direct you

to our written testimony that includes these details.

Critical to the informed consent process is adialogue between the patient and the providersin a
joint endeavor to facilitate informed decision making and consent. This dial ogue should occur
at the level of language and comprehension of the competent patient and should be provided by
a professional competent inboth cancer genetics and oncology. There currently is no "tailor-
made" professional to provide cancer genetic counseling services. The component of expertise
in cancer careis as important as expertise in genetics with respect to cancer genetic counseling.
ONS asserts that the provision of cancer genetic counseling is withi n the scope of oncology
nursing practice. Since 1997, the Oncology Nursing Society has had an established position
statement onthe role of theoncology nurse in cancer genetic counseling. Hedthcare providers
who offer and order cancer predisposition genetic tests should have sufficient knowledge and
competencein genetics, genetic testing, hereditary cancers, and cancer care to protect the wel-
being of their patients. ONS maintainsthat advanced practice nurses, such as those with
master's preparation and those with specialized training in cancer gendics, are ideally suited
for practice in counseling and education regarding cancer predispodtion testing. Long-term
management of patientsat high risk for the devd opment of cancer by those with an expetise in
cancer prevention and management must be assured. Despite the use of advanced practice
oncology nurses as part of the multidisciplinary team providing cancer genetic counseling
services, certain insurers will not recognize oncology nurses as legitimete providers of such
services. We continue to advocate that insurance carriers recognize nurses as competent
providers of cancer genetic counseling. We encourage the Committee to propose the inclusion
of nurses for medical provider recognition for reimbursement of genetic counseling services

related to cancer predi sposition testing.
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We thank the Committee for the opportunity to provide commentary and lodk forward tofuture
work which will assure that cancer predispasition genetic testing is accessible to those who
need it and that those individuals are supported with the highest quality of counsding and

professionalism. Thank you very much.

DR. McCABE: Thank you, Ms. de Carvalho.

DR. TUCKSON: Just one brief question. | want to understand, as we try to think about this

issue across all the disciplines that -- by the way, I'm talking to you, but | can't — you know.

MS. DE CARVALHO: | understand that.

DR. TUCKSON: Aswe think about this across all the disciplines that want reimbursement for
this, isn't, though, there a great variability in nursing education, even at the level of the
oncology nurse, from school to schod regarding these issues or is there uniformity and they all
have certain numbers of courses that make this a consistent curriculumthat provides a

consistent expertise?

DR. McCABE: Judy?

DR. LEWIS: Maybel canfill inalittle bit of thisin terms of nursing education, and my
guestion to Maria was going to be on terms of a number of advanced practice nurses who are so
credentialed, so maybe you can think about that while I'msaying this But nurses, there are
national certi ficati on exams that have standards, and that if you pass that and you become
certified, like a certified oncology nurse or a certified nurse practitioner, then you have met
standards that have been set for the professionand it's quite similar to board certification in the

medical spedalties. So | would arguethat irrespective of the school you goto, the schods are



s w N

~ o O,

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277

132
all credentialed, but it's the national certification exam that sets the standards for people who

are competent to provide that level of care.

DR. TUCKSON: Butisthat in genetics?

DR. McCABE: Yes. That waswhat | was going to ask. Does the certification exam include

genetics?

DR. LEWIS Yes, and itwould be certified as an oncdogy nurse, and then within that people
would be appropriately credentialed, but the state, in terms of reimbursement, what they're

looking for is that certification piece.

MS. DE CARVALHO: Yes. There are avariety of different kinds of certifications within
nursing, and certainly within oncology nursing there is a basic certification and then there's an
advanced practice certification, and actually I'm an advanced practice oncology nurse myself,
and now, within genetics as well, we also have credentialing services within the International
Society of Oncology Nurses. So we do have credentialing processes which do provide that
there is certain expertise and certain expectations of oncolagy nurses or nurses in general that
are able to provide this kind of care because of time within, that they have shown a certain
expertise within the kinds of clients that they have seen, as well as with continuing education,

aswell as certification in terms of testing.

DR. TUCKSON: Well, Mr. Chairman, | think on thisissue, | don't want to single out theone
discipline, by the way. It's ageneric question, but gven that thisis coming up over and over
again around this reimbursement of genetic counseling, | think we're goingto need, if we do
not have now, some sort of a common template that says what should those who are being

asked to pay for these services, how do you know whds qualified to provide the service and
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how do you think through that, because everybody - first of all, not only in terms of providing
it, but how should an informed patient or consumer make a choice about who and where they

get their counseling?

DR. McCABE: Judy, brief comment, and then we're going to have to move on.

DR. LEWIS | thinkit's very interesting that we ask these questions of the allied hedth
professionals, but we don't necessarily ask them in terms of other communities. For example, |
know that in order to prescribe drugsin Virginia, | have to have special certification and the
pharmacopeiais|imited and | can only prescri be certain schedule drugs, but in Virginia it's
okay for a pediatrician to prescribe medication for a patient with Alzheimer's disease. So |
think if we're goingto do this, we need to do it for all disciplines and not just for the alied

health professions.

DR. TUCKSON: | would say that across the board. | agree with you. | agree.

DR. McCABE: Thank you very much, Ms. de Carvalho.

MS. DE CARVALHO: Thank you very much.

DR. McCABE: The next presenter is Katherine Schneider, president of the National Society of

Genetic Counselors.

MS. SCHNEIDER: | have planned comments. | also would like to just take one second and
respond to the conversationthat just happened. Representing the National Society of Genetic
Counselors, we are very concerned about the lack of reimbursement for genetic counseling

services and | think weneed to spend more time fixing that, rather than singling out which
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provider is best suited.
DR. TUCKSON: Okay.

MS. SCHNEIDER: | amcurrently president of NSGC, the National Society of Genetic
Counselors, which represents nearly 2,000 genetic counselorsin an array of medical specialties
and is the leadng voice, authority, and advocatefor the genetic counseling profession. We
commend SACGT on its accomplishments to date and appreciatethe opportunity to comment

on the committee's cortinuing activities. At thistime, | would like to raise three points.

Point 1. Quality assurance measures for genetic tests should include genetic counseling.
Patients and families have the right to expect that the correct genetic tests have been ordered,
specimens have been sent to the appropriate laboratories, tests have been performed correctly,
and test results have been interpreted accurately. While the majority of discussion yesterday
focused on theimportance of quality assurance measures for the laboratory analysis, it is
equally important to ensure the high quality of the pre- and post-analytic phases of testing. As
aquality assurance measure, this Committee should send a strong message advocating the
importance of genetic counseling during the testing process. Genetic counseling is critical for
assessing patients' risks, determining whether genetic testing isind cated, describing limitations
and implications of testing, selecting appropriate laboratories, and interpreting the test resuts.
In essence, genetic counseling is a key part of providing appropriate oversight for genetic
testing. The subtle nuances of reduced penetrance and variable expressivity complicate the
clinical implications of podtive or negative test results and require providers who have afirm
understanding of basic genetics. Genetics specialists are therefore the logical provides for
being responsible for arranging conplex genetic tests and discussing the clinicd implications
of test results for patients and their relatives. Concerns have been raised about the shortage of
genetics professional's, and this issue must also be addressed, including strategiesfor educating

non-genetics specialists and primary care providers regarding appropriate genetics referrals and
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available genetics resources. Innovative strategies for provider education will need to be
employed. For example, at the annual endocrinology meeting to be held in June, the American
College of Medical Geneti cs, with assi stance from NSGC, will be hosti ng a creative interactive

program of geneti cs education and counseli ng.

Point 2. Clinical geneticsresearch needsto be encouraged and supported. Patients found to
carry specificgerm-line mutationsinvariably ask their clinicians, "What does this result
mean?' The only way to truly answer questions about genotype/phenotype correlations, as
well as questions about appropriate management, is through large-scale cooperative research
studies. NSGC strongly believes that such studies will provide valualde information for
patients and families. Thus, genetic research projects should continue being encouraged and

supported, i ncluding studies on the ethical, legal, and social implications of testing.

As a separate issue, clinical genetics researchers need clear guidance on how to protect each
family member's right to privacy while being allowed to gather the medical information needed
for family studies research. Pedigree and linkage analysis studies, cornerstones of clinical
genetics research, are becomingincreasingly difficult to undertake because of concerns about
individual family members' rights to privacy. Y et these studies are critically importart in our
guest to characterize rare genetic syndromes and to provide optimal care to families. It was
gratifying to read the draft documents on third parties and human subjects research prepared by
the National Human Research Protections Advisory Committee and the NIH Office for Human
Research Protections. Members of NSGC with expertisein clinical research are availableas a
resource to help with further discussion and resolution of thisissue. And, of course, having

sufficient privacy protections in place ona state and Federal level is dso importart.

Point 3. Race and ethnicity in genetic research and testing. Aswe have heard in today's

discussion, the distinction of race and ethricity in the field of genomics is debatable. Howeve,
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in clinical genetics studies, the use of diverse populationsis critical. Ethnicity may influence
the rates of detection of specific strong gene mutations and the severity of phenotypes, such as
in the case of cystic fibrosis, and the use of diverse populationsis also important in research
projects studying attitudes, knowledge, and behaviors around the use of genetic test
information. The successful recruitment of non-white populations into clinical genetic research
studies will have two potential benefits. One, study conclusions will moreaccurately reflect
the rich ethnic diversity within the United States, and two, inclusi on in such studies may pave
the way for an improved dialogue between the genetics community and various ethnic groups.
Some ethnic groups' past experiences with genetic research have made them suspicious and
reluctant to participate in genetic studies. It isimportant, therefore, for researchersto be
sensitive to these past experiences and recognize potential barriers to participation. Successful
recruitment of diverse populations will dgoend on having researchers who are familiar with the
views of ethnically diverse groups, including alternative viewson health, illness, the role of
medical providers, and eventhe decision-making process. Thus, SACGT should include issues

of diversity training in educational effortstargeted to both researchers and clinicians.

In closing, the National Society of Genetic Counselors enthusiastically supportsthe efforts of

your Committee. Thank you for your time.

DR. McCABE Thank you. Any questions or comments for Ms. Schneider?

DR. McCABE: If not, thank you. Our next topic is dscussion of FDA's progressinthe
development of premarket review of genetic tests. We heard yederday that Dr. Gutman really
can't tell usawholelot, that it's under legal review, and so | would just like to go on the record
stating that SACGT reqguests that FDA expedite the review of our oversight recommendation
or, in the absence of the ability to expedite the process, then provide SACGT with amore

complete explanation of what the issues and barriers are, and we would appreciate having that
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as soon as possible and definitel y before the next meeting, Steve. So, thank you, and we

understand that you're merely here sitting at the table, that you're not the problem withthis.

DR. McCABE: But thank you for taking that message back to FDA for us. Any other

comments on that before we move on?

(No response.)

DR. McCABE: We're gang to briefly discuss the expected topicsat the May 14-15 meeting
and see if therés any input on those topics from the members of the Committee, and thenwe're
going to ask Kathy Hudson -- maybe, Kathy, while we're booting up over here, you could give

us some disaussion of what's happened on the Hill.

DR. HUDSON: Sure. I'd be happy to. Y esterday, there was a hearing of the Health,
Education, Labor, and Pensions Conmittee in the Senate on genetic discrimination, and it was
areally positive hearing frommy perspective. It was standing room only in the hearing room.
A significant number of senators were present at the hearing. Senator Hillary Clinton chaired

in Senator Kenredy's absence. Senator Jeffords was there, Senator Gregg, and Senator Enzi.

I think the importance of this particular hearing was that since June, when the President made
his radio address on genetic discrimination, there really has been no clarity in teems of what the
Administration would support with respect to genetic anti-discrimination inhealth insurance
and employment. We knew that the administration was aganst it, but we didn't know what the
specifics were, and what happened at the hearing yesterday was that the chairwoman of the
Equal Employment Opportunities Commission and the Assistant Secretary from the
Department of Health and Human Services, Bobby Jindal, both testified and articul ated, | think

very clearly, where the Administrationwill support legislation, and they made six basic pants
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which | think are fairly consistent with the recommendations that the Secretary's Advisory
Committee has made. So we'll sort of see where wego from here. Thisisthefirst timel think
that acr oss the board everyone was sort of s nging from the same song sheset, so | think there's

some renewed optimism, although we have been charged with saying that before.

DR. McCABE: Thank you very much, Kathy, and maybe if you can keep us apprised. If
things are hgppening that we ought to know about, you couldlet Sarah know and she canget it

out to everyone. Thank you.

So the sheet in front of you is up onthe screen. Obviously, were going to begin the May
meeting -- just to remind everyone, it's May 13 to 15 at the Hyatt Regency in Maryland. The
first day will be devoted to the policy conference on Genetic Testing and Public Policy:
Preparing Health Professionals. So we need to definitely review what has happened at that
May 13th meeting. The next tagpic would be review of the Access Work Group's paper on the
need for changes in reimbursement policy for genetic counseling and education. That came up
here today, and certainly seemed to have a consensus that reimbursement is important, that that

drives policy. Does anybody have any objection with that being on the agenda?

(No response.)

DR. McCABE: Reporting out of the Rare Disease Work Group's white paper and
recommendations regarding education of laboratories on CLIA certification requirements.
That's afollow-up to the November meeting and to thi s meeting, so that would seem to make

sense.

Discussion of the public comments on the SACGT's information brochure, Some Basic

Questions and Answers About Genetic Testing. And that will be going out for public comment
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very soon, so there would betimeto get that in. We could have those summarized.
Discussion of the proposal for the HHS strategic plan for genetic technologies and, if
warranted, an HHS agency coordinating committee, and we talked about the positives and
negatives of a coordinating committee here, but it seems likethat would be appropriate for

follow-up.

Report from the Data Work Group on case studies on the continuum of the development and
successful application of a genetic test that we talked about yesterday. Y ou think that's doable

between now and then?

DR. BURKE: We will certainly have something to report.

DR. McCABE: And Sarah added one that's on the screen and not on my sheet, a follow-up on

data on race and ethnicity issue. That certainly sparked alot of discussion. Yes, Wylie?

DR. BURKE: Obviously, we're nowhere near done talking about this. | think we're still just
beginning to get our arms around it. | wanted to ask whether it would be helpful to think about
inviting our panelists back to bepart of that conversation. | felt like there were lots of
guestions people wanted to ak and even answers they wanted to give that we weren't quite

done with.

DR. McCABE Anyone have any objedion to that?

(Noresponse.)

DR. McCABE Certainly, the panelists were extremely informative and it would be good if

they could be a part of that discussion tothe extent possible.
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DR. PENCHASZADEH: | certainly endorse that, but probably there should be a second stage
inthat. Youknow, perhgos analyze particular studies or case examples that would give more
meat to discussion, because otherwise we're keeping the generalities of the gene environment

and so on.

DR. BURKE: But asense | had, and you guys shauld tell me what you think, is that we were
al feeling alittle muzzled. In other words, I'm sure thereis lots of specific additional
information we'd like to have. I'mwondering if maybe the next phase of it is more open-ended

discussion where we get to clarify and maybe then clarify what data will be most useful to us.

DR. LEWIS: I'm wondering if maybe, rather than in aforum such as this-- and it may not be
possible to doin May. We may need to wait to August -- if we have one of those half-day
roundtables where we can have more of a working type of opportunity with both the people
who presented today and some of the people who have worked with the Access Group to start
informing some of the issues, so that we have even more of a diverse group than we had today.
But | think the framework -- when you give people 15 minutesto present, it'sreally hard. So
we never end up with enoughtime for discussion. So if we coud have more of afreeflowing
discussion with some goals and dbjectives maybe a half day before our meeting -- and | know
we're booked before our May meeting, but that'swhy | was thinking maybe in August to do it,

so it hastimeto do justice toit.

DR. McCABE Yes, except| would agree with Wylie | dont know what we would ask for in
such ameeting at thistime. | think that it would be helpful to invite the panelists back, have a
longer discussion than we were able to have today built on what we learned today, and then use

that to decide should we goto a roundtable discussion in August.

DR. BURKE: Get how to foausit.
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DR. LEWIS: Okay. | think both would be good.

DR. BURKE: Yes.

DR. CHARACHE: Wéll, alongthose lines, I'mjust wondering if we can frame up, and perhaps
send to Sarah, some of thequestions we have. | mean, one of the challengesis going tobeto
relate this body of information to our char ge and to the various working groups materia that's
being prepared. Again, | agree. This should be mor e free-fl owing, but if we can have some

concepts outlined, it may be helpful.

DR. McCABE: Okay. So send your ideas and your questions to Sarah, she'll circulate those,

we will work on them by e-mail, narrow them down, and help focus the discussion.

DR. BURKE: It soundsto me, Pat, like what you're saying, and | strongly endorse it, iswe
need to keep our attentionfocused on what's an appropriate role for SACGT. How does this

translate into ways in which advice fromthis Committee could be helpful ?

DR. CHARACHE: That's exactly what I'm saying, because | can see lots of perspectivesin

which we have to decide how we're going to use this data.

DR. McCABE: Thank you. Then final issue, Number 8 on the screen and Number 7 on your
sheet, is aroundtable on the history of the development and implementation of the CF
population screening guidelines. These were the ones described from NIH, ACOG, and
ACMG, and the laboratory and education counseling components. It'll be another loaded
session, a loaded two days, but all important topics. Any of these that peoplefeel are not

important and we should prioritize to alater meeting?
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(No response.)

DR. McCABE: WEell try and see if we can get them in?

(No response.)

DR. McCABE: Okay. Good. Sarah will work her magic and get them all into thetwo days

agenda. | want to thank Sarah and Susanne Haga and Suzanne Goodwin again for organizing

the meeting. Have a safetrip home and we'll see you in May in Baltimore.

(Whereupon, at 2:48 p.m., the meeting was adjourned.)



