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Preface

The response of an organism to drugs has been challenging
scientists through the years, and it must be considered as one
aspect of the overall responses that living species exert to different
environmental impacts and stressors within an ever-changing
environment. To this regard, our knowledge of illness etiology
and drug actions in the body goes in parallel with the scientific
advances focusing to elucidate mechanisms and processes that
contribute to the existence of life itself. In this way, understanding
the pathophysiology of disease phenotypes as well as deciphering
the underlying pharmacological mechanisms have long been set as
the primary goals to be achieved, maximizing benefits in medical
and pharmacy practice. Moreover, maximum efficacy and safety
upon drug delivery, implying the improvement of pharmacotherapy
profiles, is a long-desirable target for drug administration and
coincides chronologically with the establishment of pharmacology
as a basic and clinical discipline. Especially, over the past 80 years,
medical and pharmaceutical specialties were given the capacity
to suitably adopt scientific advancements coming from various
research areas, thus providing health care practitioners with the
suitable skills and expertise to improve disease prognosis and
diagnosis as well as drug delivery clinical outcomes. As an example,
if the scientific achievements will be considered over this period
for the drug discovery and development era, one can easily came to
the conclusion that it has been mainly influenced by fundamental
advances in chemistry, physiology, and pharmacology, whereas
specific contributions occurred at various decades from disciplines
as these were being expanded through the years. Such examples
refer to breakthroughs from microbiology in the 1930s and 1940s,
from biochemistry and enzymology in the 1950s and 1960s, and
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from molecular biology and recombinant DNA (rDNA) technology
from the middle of 1970s and onward.

Nowadays, advances in nanotechnology, genomic technologies,
informatics, molecular biology and pharmacology have long held
out the promise of transforming medical practice, drug development
and delivery from a matter of serendipity to a rational pursuit
grounded in a fundamental understanding of the mechanisms of
life. As far as the drug-related research and clinical environment
is concerned, pharmacogenomics revived pharmacogenetics and
pharmacology research boundaries to keep pace with fastevolving
life-imposed scientific advances. The application of pharmacoge-
nomics focuses on the clinical translation of genomics data to
predict and evaluate disease risk and progression, as well as
the pharmacological response to drugs in individual patients or
groups of patients. As a matter of fact, the clinically validated
genomic knowledge of target receptors, ion channels, enzymes,
or transporters could be an additional clinical factor in guiding
personalized prescription of most, if not all, currently in practice,
orally delivered drugs to achieve the best-possible efficacy and
safety profiles. By definition, personalized medicine implies the
management of a patient’s disease in terms of prognosis, diagnosis,
and drug delivery to achieve therapy with the best-possible medical
outcome for that individual. To this end, the concept of personalized
medicine has emerged as the way by which a suitable infrastructure
setting in research, clinics, education and regulation could be
built to hasten the translational efficiency of genomic, molecular
and technological advancements into the practice of medicine and
pharmacy. The latter means that both clinical and research efforts
focusing on those concepts might formulate and broaden the era
of personalized medicine and could facilitate as well as accelerate
its practical utility in the clinical settings. This is considered a very
important aspect toward achieving major benefits for personalized
medicine worldwide. Such an approach was further supported by
the notion that the possibility of focusing on the development
of “personalized medicines” for specific individual patients could
hardly be attained in practice, since it represents a very difficult
task to be affordably achieved in terms of existing regulatory drug
development issues, world-broad clinical utility, and therapy costs.
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Personalized medicine, although in its infancy, represents
already the next evolutionary step in medicine and pharmacy
by gaining acceptance as an independent area of research to
join the gap as well as connect experimentally the interfaces
between the clinical settings with health-related basic disciplines.
Through the application in everyday clinical practice of personalized
medicine concepts, the improvement of prognosis, diagnosis, and
therapy outcomes can be achieved in an affordable way as well in
real time by permitting the stratification of patients suffering the
same complex illness (e.g., cancer, cardiovascular disorders). It is
expected to revolutionize the whole health and pharmaceutical care
environment by focusing on the individualization approach both
in research and in everyday clinical practice. This refers, among
others, to disease risk assessment, diagnosis profiles, and new
drug development approaches in order for the clinical translation
of genomics information to be more efficiently achieved, thus
maximizing drug delivery and prescription worldwide.

Having this in mind, the organization of a multidisciplinary
approach toward serving better the clinical exploitation of the
knowledge achieved thus far from cutting-edge genomics, innova-
tive bioinformatics, and frontline nanotechnological advancements
seems reasonable and attainable. Furthermore, this direction might
more affordably permit the application of personalized medicine
concepts in routine health care as well as cultivate the functional
merger and unification of these core research directions into
a common ground of “communication research language” to
achieve the desirable personalized medicine targets. For example,
by strengthening the clinical benefits of genomic knowledge as
well as applying informatics methodologies and nanotechnological
procedures and putting in perspective their advancements that
contribute to personalized medicine, such an idea is gaining
practical utility in clinical practice and drug delivery in a way that
it connects the outcomes with specific markers and gene expression
signatures of prognostic, diagnostic, and even therapeutic value.
To this end, practical clinical utility worldwide could be faster and
more efficiently achieved. And more importantly, by fulfilling the
needs of broader clinical utility for personalized medicine, this also
coincides with the active participation of health care educators in
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the advancements happening both in research and at the clinical
level in order then to transfer their expertise and experience into
future professionals through the creation of suitable education
programs in medicine and pharmacy. Such direction is crucial, since
the implementation of the curricula has to take into consideration
the scientific approaches with practical clinical consequences in
the profiles of individual patients for diagnosis and drug delivery
outcomes.

Handbook of Personalized Medicine represents an effort to
critically shape the era in which various advancements contributing
to health care disciplines merge to formulate the structure needed
for allowing personalized medicine concepts to emerge in everyday
clinical practice. The latter implies that these advancements are clin-
ically validated, getting practical utility and broad use, and meeting
regulatory requirements, as well as receiving a final approval to
enter health care. To achieve this goal, leading scientists in their
areas of expertise with various scientific backgrounds have been
invited to contribute. To this end, recent advancements in genomics
and nanotechnology will be presented that create a fertile ground
for pharmacogenomics and personalized medicine to advance
prognosis and diagnosis profiles for specific groups or individual
patients and move toward pharmacotyping in drug prescription,
that is, the individualized specific drug and dosage scheme selection
based on the patient’s clinical and genetic data. Within this frame,
this book is unique in its structure by including issues related to
nanosystems and nanodevices, innovative drug formulations and
nanotheranostics, molecular imaging and signatures, translational
nanomedicine and informatics, predictability of drug effect behavior,
genetic etiology of drug response heterogeneity, pharmacogenetics-
guided drug prescription, pharmacovigilance and regulatory as-
pects, ethical and cost-effectiveness consequences, personal genome
analysis, pharmacogenomics knowledgebase, education issues, and
information-based medicine, as well as, last but not least, a frame-
work and infrastructure to support personalized medicine utility
for everyday clinical practice. This multidisciplinary Handbook of
Personalized Medicine is also unique in its concept by including and
presenting selective cutting-edge technological advancements from
genomics, pharmacology, nanotechnology, informatics, and statistics
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that focus on pharmacogenomics and personalized medicine and
allow the practical utility of clinically relevant genomic knowledge
to enter health and pharmacy care. The idea to present various
topics addressing the practical utility of personalized medicine
and pharmacogenomics in a feasible and cost-affordable manner
for routine health care is also innovative for this book volume.
The text, although organized in such a way that each chapter
represents an independent area of research, simultaneously allows
an easy manner for the reader to intercorrelate various subjects
covered in separate chapters. | sincerely hope that the book will
assist readers in understanding the multidisciplinary nature of the
changes happening in health and pharmaceutical care sectors and
also to enrich their knowledge and their own perspectives on how
genomics, informatics, pharmacology, and nanotechnology affect
health-related professions to better adjust themselves in the new
setting.

From the beginning and upon completion of this volume, new
scientific achievements have stressed toward the empowerment of
personalized medicine decisions by working and building a more
multidisciplinary infrastructure in research and clinics. It is, for
example, very interesting to note the vast load of human and
other complex genomes functional data published in September
2012 from the ENCODE Project Consortium (The Encyclopedia of
DNA Elements; ENCODE) that provides new insights into genetic
variability patterns seen in individuals and populations. As is
pointed out, many previously clinically validated DNA variants
are located within or very near to intergenic regions and other
noncoding functional DNA elements, thus providing new ways to
clinically translate genomic information by linking specific genetic
polymorphisms and disease etiology and progression profiles.
Such new genetic information impinges on the regulation of
complex mechanisms involved in human genome function, which,
in turn, may contribute to molecular pathophysiology mechanisms.
The latter stressfully points toward a more multidisciplinary
effort for a practical clinical utility infrastructure in the era of
personalised medicine for the benefit of society and individual
patients worldwide. And more importantly, as recently published,
the application of an integrative personal “omics” profile analysis
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that combines genomic, transcriptomic, proteomic, metabolomic,
and autoantibody profiles from a single individual has revealed the
dynamics of this approach toward achieving personalized medicine
decisions in clinical practice.

Last, but not least, the dynamic scientific environment that
already exists in the era of nanotechnology and genomics with
the potential to affect health care and drug delivery decisions
needs more collaborative multidisciplinary efforts to make practical
clinical utility of personalized medicine a maximum success. As
a matter of fact, by crossing the borderlines of genomics with
nanotechnology a fertile ground can be created to lead to the advent
of “personalised nanomedicine” as a new discipline to enforce
individualized therapeutic decisions with maximum safety and
efficacy. To this end, a theme issue on “personalized nanomedicine”
in the journal Advanced Drug Delivery Reviews has been recently
coedited (October 2012) to define and exemplify that necessity
in both research and clinical settings. The interested reader can
follow such referred theme issues for further information and
consideration.

I feel so deeply grateful, and I express my sincere thanks to all
authors who contributed to this volume by taking time from their
busy schedule, as well as presented their work and provided their
personal perspectives on the concept of personalized medicine, thus
making the initial multidisciplinary approach a reality and get its
sense in the book.

Special thanks are also expressed to the Pan Stanford Publishing
staff for their kind help as well as their work to see this volume being
completed.

I cordially express my gratitude to my family members for their
patience in all stages of this project, as well as for their continuous
encouragement and the creation of such a supportive and creative
environment that make this work finalized and complete.

loannis S. Vizirianakis
Thessaloniki, Autumn 2013
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