Medicines that treat patients, one genome at a time

Personalized medicine
is becoming a commonly heard
phrase, but has it been fully studied?

fier many raised hopes, some false
starts and the usual hype that
companies any major technology
innovation, the phenomenon of personal-
ized medicine is becoming widely acknowl-
edged as a major potential force for the
transformation of health care.
Also known as molecular medicine or
pharmacogenomics, persbnalized medicine
uses genome-derived data, including
human genetic variation, RNA and pro-
tein-expression differences, to predict the

safety and efficacy of drugs in individual
patients or groups of patients.’

Following the mapping of the human
genome in 2001, it is becoming practical to
identify an individual’s molecular makeup
and thereby know his or her particular
susceptibility to certain diseases, the prob-
able progression of those diseases and
their likely response to certain therapeu-
ties. Thus, medicine will soon have the
tools to differentiate between patients and
patient groups to tailor and individualize
treatment appropriately.

Doctors have always attempted to “indi-
vidualize” treatment of their patients, of
course. But their knowledge has been
derived from prototypical population
means and averages to compose
a prototypical person. The individualiza-
tion tradumnally performed, either intu-
itively or using hiochemical measurements
of one patient’s profile, now has an added
dimension of understanding,

Liké s medieval painting — two-dimen-
sional and flat — suddenly transformed
with depth and texture into Renaissance
art; dingnostics and therapeutics will now
‘have the melecilar perspective to “see”

each individual, Thus physicians will have.
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are increasingly focused on this subject.
The New England Journal of Medicine has
published a special series on genomic med-
icine and its clinical and ethical implica-
tions. Observers of our health care system
are already noting that once patients have
their drug-response genotype determined
before prescription of a drug, drugs that
would be unsafe or ineffective for them
u e . would not be prescribed,
" with the potential benefit
. of lowering health costs.
* Other thinkers caution
» that we are still uncertain
" how much such advances
will improve care or what
costs will be incurred.
- Regulators at the U.S,
" Food and Drug Adminis-
< tration are especially
" focused on the implica-
tions of personalized med-
icine. They appear to be
» embracing the shift,
" through a proposed regu-
- ladory process, genomic
. data submission, to
" enable the application of
pharmacogenomics in
drug development based
. on its potential {o improve
 health and enhance drug
. safety. This proposal will
- be debated in Washing-
ton, D.C., in November,
and it is expected that the
FDA wﬂ] t.hen draft its first industry guid-
ances. The bar will be raised for drug
development, a definifive event in the pro-
gression to personalized medicine,
Commercially, genomics companies
funded in the 1990s are now getting ready
to support the deployment of genomics in
real-life clinical practice. Some of these
companies are developing personalized
therapeutics -—— thus esfablishing a distine-
tive business model differentiated from big
pharma’s blockbuster product approach,

Commercially, genomics companies
funded in the 1990s are now getting ready
to support the deployment of genomics in
real-life clinical practice. Some of these
companies are developing personalized
therapeutics — thus establishing a distine-
tive business model differentiated from big
pharma’s blockbuster product appmach.

While personalized medicine is
a reality, its potential to affect health care
and the public have not been fully appreci-
ated or considered. For example, patients
may not understand why they are being
selected for, or barred from, certain thera-
peutic options based on a “genomic profile”
Drug developers may find that their block-
buster economic model for R&D invest-
ment is no longer viable. Regulators may
find that traditional ways of measuring
safety and efficacy are outmoded. Physi-
cians may be required to learn an entirely
new lexicon of disease and treatment
modalities. Health care providers may
have to confront issues surronnding best
practices and insurance reimbursement.
Last but not least, there is the potential to
-aove the technology into our daily lives to
enhance our lifestyles based on diet, exer-
cise, leisure, learning and culture, ‘

We consumers — all of whom will sooner
or later in our lives he patients — are
about to enter a fascinating era in which
whom we are at the molecular level will be
as important as what we have and how we
feel. The opportunities are enormous to be

diagnosed earlier and more accurately, and
" to receive a treatment that is appropriate-

ly efficacious and without unnecessary,
adverse side effects. The challenges — of
physician education, consumer education,
medical ethics, health insurance and our
entire health care delivery systern — are
equally large and already facing us.
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