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GENETIC MEDICINE
IN THE NEXT FIVE YEARS

ven for many healthcare professionals, the
work of the Human Genome Project
(HGP) sometimes seems more like science
fiction than science. Bur the work is veal
enough, and it will very soon be having
an impact on a wide range of Health Progress
readers, including executives of healthcare orga-
nizations, physicians, and mission divectors.

With that thought in mind, we asked Alan E.
Guttinacher, MD, to talk to us about some of the
more practical aspects of the new genetic medi-
cine. Dr. Guttmacher is senior adviser to the
director for clinical affairs, National Human
Genome Research Institute, National Institutes
of Health, Bethesda, MD.

What practical questions about the HGP and
genetic medicine should hospital CEOs be
thinking about today?

The main thing is that we have a window of
opportunity. We're beginning to understand how
genetics is going to fundamentally change
medicine, though it hasn’t done so yer. We
should prepare ourselves for that change now.

I think we can expect several different develop-
ments in the next five vears. First, we’ll see some
new therapies based on the new understanding of
basic biology that genetics will afford us. This will
be especially true of some of the common dis-
cases. Whereas medical research on genes in the
past tended to focus on relatively rare conditions—
tor example, Marfan’s syndrome, cystic fibrosis,
Turner’s syndrome, or Down’s syndrome—the
new targets are more common problems: athero-
sclerosis, Alzheimer’s disease, diabetes, and, most
important, cancer. And these are, of course, the
diseases that put the most people in hospitals.

What about physicians—especially family doc-
tors, internists, pediatricians—who see pa-
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tients every day? What should they expect to
see in the next few years?

Almost any primary care physician will tell you
patients are already bringing in newspaper articles
or stories from the TV news about genetic
medicine and common problems like, say, dia-
betes. And they want the physician to explain
what all this means and how it might affect them.

This is very new. In fact, it just started happen-
ing in the past year or so. Until now, a good pri-
mary care provider had little need to know much
about genetics. He or she would occasionally see
a patient with a genetic condition of some sort,
and would usually refer the patient to a medical
geneticist or a genetic counselor. There's going
to be a huge change here, and it will occur soon.

By the year 2004, the typical primary care
physician will no more be able to practice
medicine without thinking genetically than he or
she can practice today without knowing about
infectious discases. What if you took your child to
the pediatrician because of an earache, and he
looked in the kid’s ear and said, “My gosh, he’s
got an infection there—I think you’d better take
him to an infectious disease specialist™? You'd ask
vourself, Why am I bothering with this guy? Why
don’t I just go to the specialist in the first place?
Well, it’s going to be the same with genetics in a
relatively few years.

Almost every patient will have some concern for
which genetics will offer some help. The primary
care physician will need to be able not just to refer
that patient, but to actually provide care for the
patient.

Could you say more about genetic medicine
and treatment of some of the more common
illnesses?

Let me give you a couple of examples. One
would be hemochromatosis, sometimes known as
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“iron overload dis-
case,” a genetic disor-
der we’ve known
about for years. It's a
condition in which,
because of a genetic
mutation, certain peo-
ple maintain their iron
stores too well. They
absorb iron like every-
one else, but they
don’t get rid of it.
Hemochromatosis
tends to affect men more severely than women;
because women bear children and have regular
menses, they have less trouble getting rid of iron.

The condition is less common in other people,
but among caucasians, one person out of every
few hundred has hemochromatosis—and it’s usu-
ally undiagnosed until the end stages, which can
include diabetes and cirrhosis. It can cause death
at an carly age.

Hemochromatosis is common enough that
health policymakers are talking about doing pop-
ulation-based screening for it. Screening would
be relatively inexpensive. And the great thing is
that, if you can diagnose the disease early
enough, before it’s clinically manifest, treatment
is truly easy: simple phlebotomy. The person has
blood taken off at regular intervals, and that
reduces his iron store.

The trick is in diagnosing the illness, which is
where genetic medicine comes into play. Phy-
sicians should start learning about the condition
now because they can now order a hemochroma-
tosis gene panel as part of a blood workup.

Another example is breast cancer. We already
know a good deal abour the generic basis of this
discase. One out of every couple hundred women
has an inherited predisposition for it. Today a
physician who has a patient with a strong family
history of breast cancer can refer her to a local
genetics center. Sometimes there are real benetits
from trying to identify a specific gene at work in
the family. This can be a long, complicated pro-
cess, but it can also be literally lifesaving.

Alan E. Guttmacher, MD

Are there articles or books you recommend
that physicians and hospital CEOs should
read to prepare themselves for the coming of
genetic medicine?

To start with, they ought to go on reading the
kind of articles they’re probably reading now. It’s
almost impossible these days to get through an
issue of JAMA or the New England Journal of
Medicine or the other leading medical journals
without coming across something to do with
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genetics. Unfortunately, most practitioners today
graduated from medical school before such
schools had genetics courses. 1 for one graduated
from a reputable medical school without having a
single course in genetics—and I'm not that old.

There’s an umbrella organization called the
National Coalition for Health Professional
Education in Genetics (NCHPEG) that is look-
ing for ways to educate healthcare providers—not
just students but people already practicing medi-
cine—about genetics. NCHPEG, which is about
two years old now, can offer a good deal of perti-
nent information to primary care providers.
Providers can also look to their own organiza-
tions for genetics information—to, for instance,
the American Medical Association, which is one
of NCHPEG’s major backers, the American
Academy of Pediatrics, the American Academy of
Family Practice, and others like them.

These professional societies are more aware
than they were a few years ago of the need for
genetic education. The average physician should
probably make use of one of the continuing edu-
cation programs these societies offer, rather than
trying to educate himself or herself from a rext-
book, which is difficult for a busy provider to do.

Please say something about the Ethical,
Legal and Social Issues (ELSI) program and
the kind of questions it deals with.

That’s a good question, particularly for health-
care providers, because people look to us for
leadership on these issues, and also because we’re
going to be coming up against the issues in our
day-to-day work much more often than nonmed-
ical people will do.

The founders of the HGP, realizing at the very
start that huge ethical issues would emerge from
it, determined to set aside approximately 5 per-
cent of all the funds that went into the project to
look at ethical, legal, and social issues. They be-
lieved that the ethical implications were so impor-
tant that they shouldn’t be left to scientists alone,
that there should be a larger socictal dialogue
about them.

One of the things the ELSI program looks
into, for example, is the privacy issue. Should
there be a right to genetic privacy? Should knowl-
edge about a person’s genetic makeup, as it
makes its way into his or her medical records, be
available to family members? To neighbors? To
the person himself or herself?

Much of this information will tell us about our
discase predispositions, well before we actually
develop the discase. What about knowing, 30
vears before you actually develop some illness,
that you inherently have a significantly increased
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risk for that condition? How does that change
the way you look at yourself? Will it change the
way your cmployer looks at you? The way vour
healthcare insurer looks at vou?

Those kinds of questions are among the
many—the myriad of ethical questions, actually—
that will come out of the HGP.

Returning to the privacy issue for a moment:
How can people protect themselves against
adverse results from genetic testing?

About two dozen states have already adopted laws
limiting access by employers and health insurers to
genetic information. Several similar bills are under
consideration at the federal level.

Of course, there’s been a lot of discussion in
recent years about medical confidentiality in gen-
eral, and some people would argue that genetic
medical information is really no different from
other kinds. Others think that genetic information
requires a higher level of security. This is perhaps
an area where good people can agree to disagree.

But however we decide to address the issue, we
need to address it pretty quickly. Because if we
don’t address it, the very understandable human
concern about possible invasion of privacy is like-
ly to keep many of genetic medicine’s benefits
from being utilized. And that would be very
unfortunate for everyone.

Isn’t genetic medicine going to be very expen-
sive? How is society going to pay for it? Will
it mainly benefit wealthy people?

Let’s take the question of expense first. There are
ways, in fact, that genetic medicine should lower
the cost of healthcare. Here’s one example.

One of the great things about genetic medicine
is that we’ll be able to find out a person’s individ-
ualized disease predisposition long betore he or
she becomes ill. As we know, preserving health is
often cheaper than treating illness.

But this also means that we’ll be able to devel-
op more rational screening strategies. Organized
medicine has not been able to decide whether a
woman in her forties should have yearly mam-
mography or not, because it depends on the indi-
vidual woman. For some women it’s probably a
waste of healthcare dollars—not to speak of the
cost in time and unnecessary anxiety. Other
women should probably start having mammo-
grams in their thirties. A lot of this—not all, but a
lot—has to do with a given woman’s individual-
ized genetic predisposition for breast cancer. The
new genetic medicine will allow us to quantify to
some degree that woman’s predisposition. And
that will make possible a more rational use of
healthcare dollars, enabling us to spend more on
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mammography for women with a high rate of risk
for breast cancer and less on women at low risk.

So some of the new genetic medicine will actu-
ally wind up saving society money.

You also ask who is going to have access to the
new medicine? I think education may be more
important than wealth in this respect. Particularly
in the next few years, until the new genertics
becomes an institutional part of healtheare, well-
educated people are likely to be more knowledge-
able about the new medicine and—because they
know more about it—more aggressive in seeking
benefits from it than people with less education.

This is a major challenge that we in medicine
have to face. In some ways, I think, the new
genetics will be a completely new medical disci-
pline. For the first time in years, medicine has an
opportunity to try to overcome some of the tradi-
tional barriers to access. But this is going to be a
tough challenge. It’s one more reason to educare
primary care providers, so that a// providers—not
just those taking care of wealthier, better-educat-
ed patients—will be able to apply genetic
medicine to their patients.

A recent magazine article (Ellen Licking,
“Gene Therapy: One Family’s Story,”
Business Week, July 12, 1999) described
researchers’ efforts to understand a genetic
illness called Fanconi’s anemia. On one hand,
everyone wants to find a cure for the disease,
which targets children and is nearly always
fatal. On the other hand, the condition is
rare. Should we be spending our research
dollars on problems like Fanconi’s anemia—
or, instead, on illnesses that afflict many
more people! How can we arrive at a just use
of genetic medicine?

First of all, I hope it will be society at large—
rather than an individual researcher or physician—
that makes those decisions. But I don’t think it’s
necessarily an either/or proposition. A truly just
society meets both of those kinds of needs.

But let’s talk for a moment about Fanconi’s
anemia, a disease that affects relatively few peo-
ple. One of the wonderful results of the HGP is
a much more fundamental understanding of
human biology than we’ve ever had before. This
means that, in searching for a cure for Fanconi’s
anemia, we will learn things about the ways
bone marrow works and about the way blood
cells are produced. And this new knowledge will
perhaps change not only the treatment of that
deadly illness but also the treatment of many
other anemias, including those that are much
more common.

Continued on page 48
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Continued from page 45

We've already seen results like this
in the study of breast cancer. Some
genes have been identified that affect
a relatively small proportion of
women—maybe 5 to 15 percent—
who develop the illness. But by com-
ing to understand the genetic mecha-
nisms involved in that small number,
we are coming to understand the way
all breast cancers occur. Actually, this
is something scientists have known
for centuries: Studying unusual phe-
nomena can lead to a fuller under-
standing of the more usual ones.

How can a faith-based organiza-
tion like the Catholic Health As-
sociation help prepare its mem-
bers for what lies ahead? How,
especially, can we contribute con-
structively to discussion of the
ethical issues involved?

In our society, individuals historically
look to faith-based organizations for
discussions of ethical issues. The
ELSI program has sponsored a num-
ber of meetings on ethical issues. [
organized onc in Vermont, in which
lcaders of various religious faiths
came together for several days ro talk
about the ethical implications of the
new genetics.

Maybe the most important thing
faith-based organizations can do right
now is to let people know that this is a
group of issues they should have some
real impact on. We read in news mag-
azines about things like cloning and
Dolly, for example, but many other
issues are much more pertinent to the
average person’s daily life. It would be
wonderful to have faith-based organi-
zations involved in—perhaps even
leading—those conversations.

—Gordon Burnside

B For Sfurther discussion of these issues,
contact Ron Hamel, CHA senior associate,
ethics, 314-253-3563. More information
can be found at Web sites of the National
Human Genome Research Institute
(www.nhgri.nib.gov) and the National
Coalition for Health Professional Education
tn Genetics (www.nchpeg.onq).
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ETHICAL ISSUES
IN GENETICS

Continued from page 36

enetic
tests and therapies
raise a social
justice 1ssue.

this approach to medicine will also
emphasize some sort of national
health insurance so that all receive
important, preventive interventions
carly in life.

The growing possibility of practical
application of genetic tests and thera-
pies raises a key issue of social justice:
Should we continue to emphasize
forms of medical intervention—for
example, gene therapy—that are very
expensive and that will benefit a very
few, or should we begin to shift our
resources toward interventions that
will benefit the majority—for exam-
ple, the immunization of all children,
or nursing care for the elderly? Such a
shift will require prolonged national
discussion. But the path we are going
down, in my judgment, can no
longer be sustained. More and more
money is being spent on the care of a
smaller number of people, and on
research for diseases that affect rela-
tively few. While no one should be
denied reasonable healthcare, we
need to consider carefully how mod-
ern genetics fits into the definition of
reasonable healthcare and how such a
resolution will affect the healthcare
needs of all. o

Some of the material in this article is from
Thomas A. Shannon, “Ethical Issues in
Genetics,” Theological Studies, March 1990,
pp. 111-123. Used with permission of the
editor.

*g. For more information, contacr
Thomas Shannon at 508-831-5468; e-mail:
tshannon @wpi.edu.
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