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Abstract

Background Precision medicine is an evolving predictive, early preventive, and treatment method that takes into account human
gene heterogeneity for each individual. Personalized Medicine Research Center (PMRC) of Endocrinology and Metabolism
Research Institute (EMRI) has been officially founded by the authority of the Ministry of Health and Medical Education on 18
December 2016 with the primary purpose of research, education, and dissemination of the personalized medicine approach
throughout the country. In this review, we aimed to introduce the Personalized Medicine Research Center activities in the field of
precision medicine since the establishment.

Methods We systematically reviewed PubMed, Scopus, and WoS from 2016 to December 2019 to identify our relevant topics
with PMRC affiliation.

Results After screening processes, a total of 18 studies met eligibility criteria to include in the systematic review.

Conclusions Personalized medicine that interchangeably called precision medicine is a new concept in medicine, the implemen-
tation of which needs to organize some infrastructures which are physical and the required education for healthcare professionals

in different countries.

Keywords Personalized Medicine Research Center - EMRI - Precision medicine - Personalized medicine

Introduction

Precision or individualized, stratified, p4 medicine (is derived
from the first letter of predictive, preventative, personalized,
participatory) or also commonly referred personalized medi-
cine, as the art of medicine, is an approach that uses an
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individual’s genomic information to predict, prevent and per-
sonalized treatment through omics technology [1, 2].

Personalized medicine is a movement from a ‘one size fits
all’ treatment and care approach towards one new approach in
order to better health management and targeted therapies of
patients in achieving the best clinical outcomes in dealing a
patient’s disease or disease predisposition.

Precision medicine and personalized medicine have been
introduced with some differences by considering their ap-
proach and the healthcare delivery model. The term “person-
alized” suggests that therapies and preventions are provided
specifically for each patient, while the emphasis in precision
medicine is to determine which interventions are more effec-
tive for patients according to the genetic, environmental, and
lifestyle factors. However, the personalized and precision
medicine terms still used interchangeably [3, 4].

Pharmacogenetics and pharmacogenomics have been
widely recognized as the most important component of preci-
sion medicine. Pharmacogenetics describes how a single ge-
netic variant influences medication response while
pharmacogenomics shows this association with several genes
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(genome) [5]. Pharmacogenetic information can help clini-
cians optimize drug selection, dose adjustment, duration of
treatment, and prevent adverse drug reactions.
Pharmacogenetics can also provide new insights into drug
action mechanisms and help to develop new therapeutic
agents [6]. Changes in drug pharmacokinetics and pharmaco-
dynamics are two main ways in which pharmacogenomics can
influence drug response [1].

Formerly, the clinical applications of the precision medicine
approach are known in the diagnosis of cancer and treatment but
its impact on non-communicable diseases (NCDs) like type 2
diabetes mellitus (T2DM), required further research [7].

NCDs mainly including cardiovascular diseases, cancers,
type 2 diabetes mellitus (T2DM), and chronic respiratory dis-
eases are known as one of the most important reasons for
death in the world.

The World Health Organization (WHO) global action plan
comprises three main pillars for prevention of common dis-
ease until 2025 in order to integrate the preventive strategies
through governments and health policy approach to reduce
morbidity and mortality [8—10]. Precision medicine would
have an important role for achieving the considered plans.

The genomics technology in precision medicine approach
can help to classification of type 2 diabetes patients who share
particular biological features [1]. Precision medicine is chang-
ing the nature of health care system [7, 11, 12].

Personalized medicine is a new era of medicine and it
needs new knowledge amongst healthcare professionals and
the public. The clinicians require to discuss with their patient’s
information about their genomic characteristics and benefits
of personalized treatment approach. Therefore, knowledge
production is the first step for the implementation of this
new subject in any community. Personalized medicine re-
search center (PMRC) affiliated to Endocrinology and
Metabolism Research Institute (EMRI) is the only approved
research center in the field of personalized medicine by the
authority of the Iran Ministry of Health and Medical
Education for development of the personalized medicine in
the research, education, and dissemination throughout the
country. The present study aimed to introduce some research
activities of PMRC after establishment since 2016.

Methods

A comprehensive search was performed in PubMed, Scopus,
and Web of Science (WoS) databases from December 2016 to
December 2019 to select all studies that conducted on the
precision medicine approach in PMRC.

The following Search strategy ((Personalized[ad] AND
(Medicine[ad] OR Med[AD])) AND (Research[ad] OR
Res[ad]) AND (Center[ad] OR ctr[ad])) AND ((Endocrino*
[ad] AND (Metabolic[ad] OR Metab*[ad]) AND Clin*[ad]
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AND Inst*[ad]) OR EMRI[ad]) AND (TUMS[ad] OR
“Tehran University of Medical Sciences“[ad] OR “Med Sci
Univ Tehran*“[ad] OR “Med Univ Tehran“[ad] OR ““Shariati
Hosp*““[ad] OR “Tehran Med Sci Univ*[ad] OR “Tehran Med
Univ“[ad] OR “Tehran Univ Med“[ad] OR “Tehran Univ
Med Sci“[ad] OR “Univ Tehran Med Sci“[ad] OR “Univ
Tehran Med Sci Hlth Sci“[ad] OR “Univ Tehran Med Sci
Hlth Serv*[ad])) was used in PubMed and modified in other
data bases.

In the first step, the titles and abstracts of the articles were
screened to choose relevant studies. Next, the full-text of arti-
cles were assessed for selection of the included studies accord-
ing to the eligibility criteria in the final investigation.
Opposing views were addressed to achieve consensus through
further debate.

The inclusion criteria that were checked in all included
studies are followed as follow:

—  Affiliation of PMRC ”Personalized Medicine Research
Center, Endocrinology and Metabolism Clinical Sciences
Institute, Tehran University of Medical Sciences, Tehran,
Iran”

—  English article

—  Review or original or editorial

—  We considered all of the articles with the umbrella of
personalized medicine that use omics approach including
genomics

—  The articles that discuss topics on different aspects of
personalized/precision medicine concept

—  Any article which is working on genetic association
studies

—  Articles that assess epigenetic topic

—  Studies with precision medicine approach in non-
communicable diseases

—  All published studies in peer reviewed journal

Any article that discussed topics other than personalized/
precision medicine and also abstracts was excluded from the
present study.

Data extraction

The items such as first name of authors, publication year,
study title, and study conclusion were extracted from all eli-
gible studies according to the above mentioned inclusion and
exclusion parameters.

Results

We identified 75 articles after a primary search of PubMed,
Scopus, and WoS databases from December 2016 to
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December 2019 (Fig. 1). Forty-four duplicate articles were
removed and 31 articles remained. After reviewing the titles
and abstracts, we excluded 9 records because they were topics
other than personalized/precision medicine and the other 22
articles were collected for full texts evaluation. Four items
were excluded for different reasons (one study was a letter,
one study was Note, and two studies were abstract). Finally, a
total of 18 studies met the inclusion criteria for assessing the
present systematic review. Table 1 provides a description of
each included study.

Discussion

Although “personalized medicine” is an older term than “pre-
cision medicine”, the two terms have a lot in common and are
used interchangeably. The difference here is that precision
medicine seeks to create treatments that are applicable to
groups of individuals who meet certain characteristics based
on genetic, environmental, and lifestyle factors. This is differ-
ent from “personalized medicine,” which implies individual-
ized treatments available for every unique patient [4].

PMRC has been established on December 2016 to promote
personalized medicine approach in the research, education,
and dissemination throughout the country. Education is one
of the main goals of the next 10 years in the strategic plan of
the personalized medicine research center. Currently, work-
shops and conferences have been held at the personalized

)

medicine research center. But after adequate training for
healthcare professionals, the subject of precision medicine
will enter in the field. For example, the use of the personalized
medicine concept in diabetes can change the taxonomy of
diabetes, and its therapeutic approach.

By promoting innovative research, the EMRI aims to im-
prove better understanding of NCDs in order to find new ways
for prevention and treatment strategies and cure possibilities.
Accordingly, PMRC also follows this mission, applying pre-
cision medicine approach in NCDs.

Over the past year’s clinical practice pattern trends began to
change with the rise of evidence-based medicine. However,
evidence-based medicine relies on the individualization of
care and focuses attention on unique genomic characteristics
of a certain patient. The patterns of genetic variation at loci
involving disease risk can provide clinically useful personal-
ized information on disease etiology. This genetic architecture
shows a wide spread of risk across many hundreds of loci. In
the case of precision medicine implementation, we consider
several research targets, in this regards we need to perform
systematic reviews in order to provide knowledge of precision
medicine [1, 2, 5]. Single nucleotide polymorphisms (SNPs)
are the most prevalent form of genetic variations which play
important roles in the concept of precision medicine [1, 2, 19].
Some pilot studies on the association of well- known T2DM
genetic risk variants were performed at PMRC [13, 18, 19,
24]. The main reason for starting some types of projects as
have been introduced in this article was to collect biological

Fig. 1 Flow diagram presenting
the results of the literature search §
and Study selection process E Records identified through database searching
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o Scopus= 27
) Web of Science= 22
o !— ( Duplicate articles excluded (n=44) ]
.g v
g Records after removed the duplicate
= [ articles (n=31) ]
) ’ ( Records excluded according to title and
L abstract
- ’ L @=9)
E L 2
%" Full-text articles assessed for
eligibility
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— ( Full-text articles excluded with reasons
(n=4)
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£
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samples for the future T2DM initiative projects on precision
medicine. Because the application of personalized medicine in
the clinic is not possible without obtaining the results of ini-
tiative projects. Therefore, we can provide valuable sample
and data repository of T2DM patients to obtain the genomic
data of Iranian patients, so it is necessary to select diabetic
patients with well-defined criteria in the first stage.

As the practice of precision medicine has achieved fruitful
results in the oncology, thus precision cancer medicine was
another target of personalized medicine research center [2, 5].
Today, cancer patients can be stratified according to what will
be most effective for their condition. The genetic association
studies have also performed in order to the analyzing the as-
sociation between genetic variant and susceptibility to prostate
cancer at PMRC [16, 20]. These findings could help in the
development of precision medicine approach to targeted treat-
ment of patients.

It was reported in a study by Khatami et al. [5] that the
association of genetic mutation and personalized treatment
could improve the prognosis outcome through more optimum
precision treatment strategies. Several genetic changes includ-
ing mutation and polymorphism, copy number variation
(CNV) could be used for precision thyroid cancer treatment
in order to improve prognostic consequences. In order to se-
lect better therapeutic option, it is necessary that each subject
with thyroid cancer considered according to their genetic
background.

Altogether, precision medicine is a medical model that
strengthens medical practice in the immediate future.

Conclusions

Personalized medicine is a new approach in medicine, the
realization of which in different populations requires the es-
tablishment of physical infrastructure and the necessary edu-
cation for healthcare professionals. Large genomics popula-
tion studies are needed in each country in order to implement
precision medicine approach in clinical practice. These types
of studies can eliminate trial and errors in clinical practice that
ultimately help to choose the best treatments against disease.
Accordingly, understanding the genetic variations underlying
different common diseases and integration of these data into
clinical practice will require efforts from all health compo-
nents. The use of big data extracted from “omics,” could make
the dream of precision medicine in NCDs care to a reality in
the near future. Precision medicine has provided the infra-
structure for efficient utilization of several drugs in each pa-
tient population with specific genetic variations.
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