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The Patient as Target of Personalized Medicine
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Abstract: The idea of personalization, i.e. understanding the need for an individual approach to each patient, has existed since the very
beginning of the development of medicine. Even Hippocrates started to talk about the need to "'give different drugs to the different
patients and that what is good for one patient may not be useful for another." The introduction of personalized medicine provided
possibility for developing an individual treatment plan for each patient in conformity with his needs, which are strictly specific to the
individual, and this in its turn creates a prerequisite for the conduct of adequate treatment and the achievement of good clinical results.
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1. Introduction

The idea of personalization, i.e. understanding the need for an
individual approach to each patient, has existed since the very
beginning of the development of medicine. Even Hippocrates
started to talk about the need to "give different drugs to the
different patients and that what is good for one patient may
not be useful for another.” (1)

This thought took various forms throughout the development
of medicine, emphasizing the need to "cure not the disease
but the patient" by giving the patient "the right medicine, i.e.
the drug needed specifically by him in the right dose”. (1), (2)
The term "personalized medicine” (or personified medicine)
first appeared in 1998 as the title of a monograph published in
1998. (Personalized Medicine). (3)

According to the definition of the National Science and
Technology Council under the President of the United States
(2008), personalized medicine presupposes “adaptation of
therapeutic treatment to the individual particularities of each
patient, the need to identify subpopulations differing in their
susceptibility to certain diseases or their response to the
specific treatment*. (4)

Therefore, the goal of personalized medicine is "to find an
appropriate drug for the specific patient, and in some cases
even to develop a treatment regimen for the patient in
conformity with his individual data.” (5), (6), (7)

According to Kukes V., the main essence of this type of
approach is the application of individual such in the choice of
medicinal products and their dosage regimen based primarily
on the study of the molecular characteristics of the patient’s
body and taking other factors into account, which exert
impact over the pharmacological response (gender, age,
comorbidities, concomitant use of several drugs, alcohol and
smoking abuse, type of nutrition) which are identified in the
individual patient. (8)

The concept of personalized medicine is based on the

following approaches:

1) Genomic approach - by studying the genome (DNA) of
the patient;

2) Proteomic approach - by studying the whole set of
proteins;

3) Transcriptome approach - by studying the aggregate of
RNA molecules and other methods.

In other words, this type of medicine focuses onto the
individual characteristics of the patient.

Hohlova A. states that "Personalized medicine may be
viewed as a new tool of evidence-based medicine, but it is
necessary to carry out a large part of population research for
the purpose." (9)

A number of basic approaches and trends lie at the basis of

personalized medicine, to wit:

1) Prediction of the basic genomic data for probabilities
related to the occurrence of various diseases and to the
development of prophylactic individual schemes. (10)

2) Complementing the traditional clinical diagnosis with the
individual characteristics of the patient.

3) Choice of a method of treatment of the patient taking into
account his individual characteristics. (11), (12)

It is established that more than half of the adverse
pharmacological reactions, as well as side effects, insufficient
efficacy of the medicinal products, are related to the genetic
characteristics of the patient. (8), (13), (14), (15)

A lot of pieces of evidence have emerged over the last six
decades to confirm that a significant portion of the variability
of the drug response is genetically determined, and age,
nutrition, health status, exposure to environmental factors,
epigenetic factors, and concomitant therapy play a significant
role for that. (16)

The various drug response patterns amongst geographic and
ethnic populations need to be further considered aimed at the
attainment of individual drug therapy with a reasonably
predictable outcome.

These observations of a highly variable drug response, which
started in the early 1950s, resulted in the appearance of a new
scientific discipline ensuing from the fusion of genetics,
biochemistry, and pharmacology known as
pharmacogenetics. The progress in molecular medicine gave
rise to the newer field of pharmacogenomics, which seeks to
understand all the molecular bases of the drug response. The
commercialization of this research application is now known
as personalized medicine. (16)
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It was proven thanks to pharmacogenomics that some drugs
work better in certain patients than in other patients, as well
as that one person may develop severe, life-threatening side
effects from the drugs used, while others may not.

One of the main reasons for this difference is that people
inherit variations in their genes, and even slight variations
may affect the manner in which the body responds to certain
drugs. Pharmacogenetics is the science that studies how
genetic variations in individuals affect their response to
drugs, and pharmacogenomics is the broader concept of the
manner in which genetic variations affect drug development.
(16)

Generally speaking, pharmacogenetics and
pharmacogenomics deal with the genetic basis underlying the
variable drug responses in individual patients. The traditional
pharmacogenetic approach relies on the study of sequence
variations in candidate genes that are deemed to affect the
drug response, whilst pharmacogenomic studies comprise the
sum of all genes (i.e. the genome. (16)

2. Conclusion

The creation of a personalized scheme for postoperative
analgesia and treatment based on the analysis of the genetic
profile of the patient may improve the results of treatment, the
response to acute and chronic pain and the postoperative
outcome as a whole. (17)

Regardless of the numerous obstacles in the development of
personalized medicine (high cost of the needed genetic
research, insufficiently trained specialists in this field, both in
conducting tests and in their interpretation) at the moment, it
is on the verge of expanding its capabilities. (18), (19)

It is deemed that this is a promising trend in a number of
branches of medicine. (20), (21), (22)

The advent of new technologies has given rise to a
fundamentally new discipline, pharmacogenomics in
essence, which seeks to identify variants of genes influencing
drug responses in individual patients and in this manner it
may identify genes for susceptibility to diseases that
represent potential new drug targets. All this is beginning to
lead to new approaches in drug discovery, individual
application of drug therapy and new insights into disease
prevention. (23)
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