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epigenomic, exposure and other
data to define individual patterns of
disease, potentially leading to better
individual treatment Stratification
refers to the division of patients with
a particular disease into subgroups,
based on a characteristic of some
sort, who respond more frequently
to a particular drug or, alternatively,
are at decreased risk of side effects
in response to a certain treatment.
Stratification can be thought of
as a core element of personalized
medicine. Pharmacogenomics is
the study of variations of DNA and
RNA characteristics as related to
drug responseiv that is a critically
important area of personalized
medicine where significant progress
has recently been made. Personalized
medicine generally involves the use
of two medical products including
typically, a diagnostic device and
a therapeutic product, to improve
patient outcomes. Diagnostic devices
include both in vitro tests such as
assays used in measurement of

genetic factors and in vivo tests,
electroencephalography
electrocardiography

such as

(EEQ), (EKG),

N - (T

or diagnostic imaging equipment
While considerable attention in
personalized medicine is currently
being paid to the use of genetic
tests to guide therapeutic decisions,
a vast variety of medical devices can
be used in a personalized approach
to improve patient outcomes. Many
medical device therapies are now
capable of being tailored to specific
patient characteristics. These
individual characteristics include
patient's anatomy, physiology and
environment of use.

The success of personalized medicine
depends on the development of
accurate and reliable diagnostics and,
in some cases, on the identification
of predictive biomarkers. Diagnostics
used in personalized medicine are
generally intended to identify the
presence, absence, or amount of a
biomarker or to assess physiological
or anatomical patient characteristics.
If the diagnostic test is inaccurate,
then the treatment decision based
on that test may not be optimal. For
example, with an incorrect diagnostic
result, an unsuitable drug may be
given to a patient who will as a

result, be harmed or will not benefit,
because the drug will cause another
wise avoidable side effect, will be
ineffective for that patient, or both. In
the long run, personalized medicine
seeks to reduce the burden of
disease by targeting prevention and
treatment more effectively. With the
help of personalized medicine, the
health care management paradigm
will focus on prevention, moving from
illness to wellness, and from treating
disease to maintaining health. By
improving our ability to predict and
account for individual differences
in disease diagnosis, experience,
and therapy response, personalized
medicine offers hope for diminishing
the duration and severity of illness,
shortening product development
timelines, and improving success
rates. At the same time, it may reduce
healthcare costs by improving our
ability to quickly and reliably select
effective therapy for a given patient
while minimizing costs associated
with  ineffective treatment and
avoidable adverse events.

http://www.fda.gov
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DEFINING

PERSONALIZED
MEDICINE

The concept of personalized medicine
dates back many hundreds of years.
It was not until the 19th century,
however, that developments in
chemistry, histochemistry and
microscopy allowed scientists to
begin to understand the underlying
causes of disease. From here, major
advancements in  science and
technology have allowed healthcare
decisions to become increasingly
granular over time. With the growth
of the pharmaceutical and medical
device industries in the 20th century
came the rise of genetics, imaging,
and data mining. Midway through the
century, observations of individual
differences in response to drugs gave
rise to a body of research focused on
identifying key enzymes that play a
role in variation in drug metabolism
and response and that served as the
foundation for pharmacogenetics.
More recently, sequencing of the
human genome at the turn of the
21st century set in motion the
transformation  of  personalized
medicine from an idea to a practice.
Rapid developments in genomics,
together with advances in a number
of other areas, such as computational
biology, medical imaging, and

www.PersonalizedMedicineJournal.com

regenerative medicine, are creating
the possibility for scientists to develop
tools to truly personalize diagnosis
and treatment

Despite  extraordinary  advances
that have been made to date in
medical fields, we have a long way
to go in understanding why different
individuals experience disease or
respond to treatment differently.
Our current lack of ability to predict
an individual patients treatment
success for most diseases and
conditions means that clinicians
have no choice but to follow a less
than optimal approach to prescribing
drugs and other treatment options. A
patient being treated for high blood
pressure, for example, might be
placed on one of a number of blood
pressure medications. The patient’s
doctor makes a decision about
what medication to prescribe based
on only general information about
what might actually work for that
particular patient. If the medication
does not work after a few weeks,
the patient might be switched to
another medication. This somewhat
“trial-and-error” approach can lead
to patient dissatisfaction, adverse
drug responses and drug interactions

Behnam Kamalidehghan

Ph.D Human Genetics
Malaya University of Malaysia

and poor adherence to treatment
regimens.

The goal of personalized medicine
The goal of personalized medicine
is to streamline clinical decision
making by distinguishing in advance
those patients most likely to benefit
from a given treatment from those
who will incur cost and suffer side
effects without gaining benefit
The term “personalized medicine”
is often described as providing
“the right patient with the right
drug at the right dose at the right
time.” More broadly, “personalized
medicine” may be thought of as the
tailoring of medical treatment to the
individual characteristics, needs and
preferences of a patient during all
stages of care, including prevention,
diagnosis, treatment and follow-up.
Several terms, including precision
medicine, stratified medicine, targeted
medicine, and pharmacogenomics,
are sometimes used interchangeably
with personalized medicine.
Precision medicine is perhaps
most synonymous to personalized
medicine and has been defined by
the National Academy of Sciences
(NAS) as the use of genomic,
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Zika is a virus transmitted by Aedes mosquitoes, which are found in tropical regions.
Typical symptoms include a fever, headache and rash lasting for up to a week.




