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» PERSONALIZED MEDICINE

the Right Dose atthe RIGHT TIME

BY DENISE MYSHKO

OBSTACLES AND CHALLENGES STILL REMAIN to make the vision of personalized medicine a reality.

Despite some early successes, the develop-
ment of targeted medicines and pharma-
cogenomics-based testing has been slower
than anticipated. The shift to developing per-
sonalized medicines is going to mean funda-
mental changes — and challenges — for the
bio/pharmaceutical industry and the healthcare
industry as a whole.

Ernst & Young analysts say personalized
medicine is one of the drivers that will fuel a
fundamental reinvention of the business mod-
els of biotech and pharma companies. Personal-
ized medicine, they say, has the potential to
produce new generations of fundamentally dif-
ferent products, and in doing so, alter the
nature of competition in the industry. To stay
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competitive, drug companies will have to focus
on developing products that are truly innova-
tive and deliver real improvements in health-
care outcomes.

“Personalized medicine will require a sig-
nificant departure from many traditional pro-
cesses that support healthcare delivery today,”
says Kris Joshi, Ph.D., senior director, health
sciences global business unit at Oracle Corp.
“For example, payers have still not developed
and implemented changes to their traditional
reimbursement model to properly compensate
for the additional genetic testing that is tight-
ly coupled with personalized treatments. At
the same time, limited physician education and
awareness around genetics and personalized
treatments limit adoption. The fundamental
scientific challenges in developing personalized
drugs also remain significant. Although we
increasingly understand the genes and clinical
pathways associated with major diseases, our
ability to apply that understanding to develop
new therapies is still rudimentary.”

Dr. Joshi says pharmaceutical R&D is not
yet geared for the efficient development of tar-
geted drugs, which by definition are meant for
a smaller audience, compared with the current
“one-size-fits-all” model.

“Part of the problem lies in assimilating and
leveraging the vast amounts of data available
electronically from healthcare providers,
pathology labs, genetic diagnostic labs, and
research institutions,” he says. “The challenge
now is to organize the data and to make sense
of it to guide research. Valuable insights typi-
cally emerge when phenotypic clinical data can
be combined with pathology and genetic data

in the context of a specific disease or category
of diseases. Hence, personalized medicine will
rely heavily on clinical informatics to identify
and exploit such insights into the genetic vari-
ability of diseases.”

Analysts from Deloitte expect the tradition-
al line between biotech and pharma companies
will become irrelevant. Pharma companies are
increasingly investing in and collaborating
with all types of biotech players. The explosion
of genetic knowledge and the implications for
disease treatments means that this collabora-
tion will only intensify.

Lewis Bender, CEO of Interleukin Genetics
Inc., says the biggest challenge for personalized
medicine will be for the drug developers in the
pharmaceutical industry to abandon what is
proving to be an obsolete business model, one
that is predicated on the idea that complex dis-
eases are the same for everyone.

“For complex diseases such as diabetes,
Alzheimer’s, and osteoarthritis, drug failures
will continue until pharmaceutical companies
begin to subtype disease; for example, adopt
personalized medicine,” Mr. Bender says.

William Bertrand, J.D., executive VP, legal
affairs, general counsel, and corporate compli-
ance officer, at MedImmune, says moving the
large pharmaceutical companies away from the
blockbuster mentality will be the biggest chal-
lenge.

“Not every product of the future needs to be
or should be a blockbuster,” Mr. Bertrand says.
“This is an advantage that the arrangements
between large cap pharma and biotech can
bring. Biotechs have been living in this new
world for the last few years and see the value of
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truly bringing medicines to market for smaller
patient populations, especially if the scientific
approach to personalized medicines means the
probability of regulatory success is higher and
the development costs lower.”

Deloitte analysts predict large pharma will
be vulnerable to new entrants in the industry
that will expand and manage disease-specific
networks focused on genotyped patient popu-
lations and disease life cycles. These new
entrants will likely need a different R&D
approach incorporating multiple factors. (See
box on page 72 for more information).

For big pharma companies, Deloitte analysts
say, the major problem will be managing the
transition to an organization of many smaller
companies. As any company is unlikely to
develop all the treatments to cover all genotype
segments across the disease life cycle, deal-mak-
ing, alliances, and collaborations for product
acquisition will be of even more importance
than they are today.

REGULATORY ISSUES

Industry experts say regulatory issues remain
a big challenge. The President’s Council of
Advisors on Science and Technology (PCAST)
says the federal government will have to play a
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Not every product of the future needs to be or should be a blockbuster.

bigger role in funding and coordinating
research while also eliminating regulatory and
reimbursement hurdles. (See box on page 74 for
more on the council’s recommendations.)

“Actually, the regulatory agencies are very
open and willing to work with us to drive per-
sonalized healthcare,” says Lee Babiss, Ph.D.,
global head of pharma research at Roche. “Our
challenge is that if we do not pursue the science
with commitment and vigor, we run the risk of
being told what to do by the regulators. The
better scenario is for us to be proactive and help
the regulators understand the importance of
personalized healthcare for patients by generat-
ing high-quality data.”

Dr. Joshi points out that concerns related to
privacy and security of medical and genetic
information will continue to weigh on the
minds of patients and, consequently, on the
minds of regulators.

“Although the U.S. government recently
enacted the Genetic Information Nondiscrimi-
nation Act, which protects patients against
health insurance and employment discrimina-
tion, people could still be concerned about
other forms of discrimination, for example,
while purchasing life insurance,” he says. “Such
concerns could make it even more difficult to
recruit patients for clinical trials that require
genetic information to be collected for person-
alized therapies. Hence, life-sciences and
healthcare organizations must take proactive
steps to ensure compliance and prevent securi-
ty breaches by adopting a comprehensive
approach to security and privacy that addresses
the issue from a procedural, physical, and IT
perspective. Research organizations can further
alleviate concerns by using de-identification
capabilities that are now commonly available
in clinical IT applications and middleware
products to strip personally identifiable infor-
mation from clinical data before sharing with
external entities.”

LEADING TECHNOLOGIES

Mr. Bender says key technologies will be
the development of molecular diagnostic tests
that combine both static — for example genet-

ic — and dynamic biomarkers along with
improved imaging technologies for complex
diseases.

“Such test panels will provide patients with
precise personalized information that can guide
therapy choices,” he says.

Genomic biomarkers are the foundation of
personalized medicine. Experts say when
biomarkers for diagnosing and treating
patients more accurately are more widely avail-
able, the industry will be able to stratify
patients with different but related conditions
and test new medicines only in patients who
suffer from a specific disease subtype. (See relat-
ed story on page 72.)

Biomarkers can be used to detect the pre-
disposition for disease in a population, screen
for its presence, confirm its diagnosis, assess its
severity, predict its response to available thera-
pies, and measure its clinical course. Biomark-
ers can be used as targets to discover new drugs,
providing improved systems for screening a
library of compounds for promising candidates.

The growth trend for biomarkers for drug
R&D would be just more than $4 billion in
2008 and having a double-digit growth rate
(CAGR) in the high teens, according to busi-
ness consulting company Takeda Pacific.

The FDA, through its Critical Path Initia-
tive, has encouraged and supported biomarker
research and has set up a biomarker qualifica-
tion pilot process at CDER to take an
exploratory biomarker through a series of sci-
entific review processes.

Additionally, Dr. Joshi says rapid and cost-
effective gene sequencing and genetic testing
technologies will play a central role in the
development of personalized medicine, as they
provide the primary means for matching
patients with personalized drugs and therapies.

“But alongside the clinical and laboratory
technologies, information technology will also
play a central role,” he says. “Accomplishing the
integration of applications and data required to
support informatics for personalized medicine is
a significant challenge for most life-sciences
companies today. New Web 2.0 tools promise
to simplify the integration and sharing of
semantic information in an enterprise. Ontolo-
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THE FEDERAL GOVERNMENT'S ROLE

IN PERSONALIZED MEDICINE

A presidential advisory council released a report in September 2008 that says personal-
ized medicine treatment based on an understanding of each patient's unique physical
makeup, including genetic structure, could significantly improve healthcare.

But the President's Council of Advisors on Science and Technology (PCAST) says the fed-
eral government will have to play a bigger role in funding and coordinating research while
also eliminating regulatory and reimbursement hurdles that currently hinder the creation A Lewis Bender Interleukin Genetics
and adoption of innovative products and medical treatments.

The report, Priorities for Personalized Medicine, is a blueprint for eliminating some of the The biggest chaIIenge for personalized

medicine will be for drug developers to
abandon what is proving to be an
obsolete business model — one that is
predicated on the idea that complex
diseases are the same for everyone.

barriers that prevent widespread adoption of personalized medicine by healthcare
providers. Those barriers include: ambiguous and incomplete regulation of genomic-based
tools and services; limited coverage of genetic tests and treatments by health insurers,
including the federal government; and a lack of translational research.

PCAST recommends that the federal government develop a strategic, long-term plan that

coordinates public and private sector efforts to advance research and development relevant
to personalized medicine. PCAST recommends that an office should be established within
the Department of Health and Human Services to specifically coordinate their activities relat-
ed to personalized medicine.

PCAST began its study on personalized medicine in January 2007 with the ambitious goal
of assessing eight major policy areas, including: technology/tools, regulation, reimburse-
ment, information technology, intellectual property, privacy, physician and patient educa-
tion, and economics.

Specifically, the advisory council recommends:
Technology and tools: the federal government should develop a strategic, long-term
plan that coordinates public and private sector efforts to advance research and devel-
opment relevant to personalized medicine; and the federal government should make
critical investments in the enabling tools and resources essential to moving beyond
genomic discoveries to personalized medicine products and services of patient and
public benefit.
Regulation: The FDA should implement a more transparent, systematic, and iterative
approach to the regulation of genomics-based molecular diagnostics; the FDA Critical
Path Initiative should be adequately funded to support its envisioned research efforts
that are critical to the progress of personalized medicine; and the biopharmaceutical
industry should adopt a proactive and constructive role as the FDA seeks to identify and
fulfill its regulatory responsibilities related to personalized medicine.
Reimbursement: Public and private payers should determine coverage policies and
payment rates for genomics-based molecular diagnostics in light of their overall impact
on patient care,as demonstrated by evidence from clinical trials and other well-designed
empirical studies.
HHS coordination: HHS should establish a Personalized Medicine Coordination Office
within the Office of the Secretary of HHS to coordinate all activities relevant to person-

alized medicine.

Source: President’s Council of Advisors on Science and Technology (PCAST), Office of Science & Technology Policy,
Washington, D.C. For more information, visit ostp.gov.
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gy-based search engines can help researchers
find and correlate relevant scientific insights
buried across multiple data sources, taking con-
tent management and data mining to a whole
new level. While these tools are still in the early
stages of development and adoption, they pro-
vide hope that the informatics revolution will
continue to power the transformation of phar-
maceutical R&D and prevent the deluge of data
from overwhelming scientists.”

Dr. Babiss says non-invasive imaging tech-
nologies will play a big role in supporting the
preclinical and clinical development of Roche’s
CNS programs.

“In addition, emerging quantitative imag-
ing technologies will play an increasingly
important role in our metabolism, oncology,
and inflammation disease areas,” he says. “We
will continue to see improvements in our abil-
ity to interrogate DNA, RNA, and protein to
derive biomarkers with our diagnostics col-
leagues and drive personalized healthcare. Our
biggest challenge remains gaining alignment
and individual commitments across the phar-
maceutical and diagnostic value chains, so that
what we say we will do actually gets done.”

An increasing number of pharmaceutical
companies are exploring the codevelopment of
drugs and diagnostic tests (Rx-Dx combina-
tions). The most successful approaches are
planned from the beginning at the earliest stages
of drug development and involve partnerships
with diagnostics companies and interactions with
regulators, analysts at Decision Resources say. 4

PharmaVOICE welcomes comments about this
article. E-mail us at feedback@pharmavoice.com.
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