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. INTRODUCTION

Personalized medicine is a growing branch of medi¢hat implements genetic
profiling to guide decisions regarding disease pn&on, diagnosis, and treatment based on
an individual's genetics. An individual's gengtiofile can assist doctors in selecting the
proper medication or therapy and administering ithie proper dosage and regimen. A large
amount of data from the Human Genome Project ivigirg insights into personalized
medicine. An individualized approach to diagnostaosl drug therapy and prevention could
explicitly replace a "one size fits all* approach.

We all are alike; however, we differ in terms off genetic combination. Genomics is
the key role player in the field of personalizeddm&e as it enables us to make specific
estimates about disease risk that can assist s@mieoselecting the most appropriate
anticipation plan for them based on their speatficlecular differences [1]. It also permits
the probability in some instances of selecting phecise drug at the accurate dose for the
right- person as an alternative to the generalsggatoach to drug therapy.

Through personalized medicine, a medical treatmenailored to each patient's
individual characteristics. The hypothesis is peex on the basis of how molecular and
genetic profiles contribute to a person's susciipyitbo certain diseases backed by several
scientific studies [2]. As a result, we are gaingrgater insight into which treatments will be
safe and effective for each patient, as well a<wibnes will not. Personalized medicine can
be considered a complement to conventional metloddtisease diagnosis and treatment.
With more precise tools, physicians can customizeatment based on the molecular profile
of a patient [3]. This approach not only helps @ducing detrimental side effects and
ensuring a positive outcome, but also controlsscosipared to a “trial-and-error” approach
to disease management. Personalized medicine bagotkntial to change our perception,
identify and manage health problems. Our undergstgndnd technologies are improving,
and this will have an even greater impact on dihiesearch and patient care.

Personalised medicine is based on the core rdésealated to pharmacogenetics
wherein it acts as a model of implementing indialized therapies for diverse patients or
groups. Every individual differs based on theittidist heredity, health related behaviour and
metabolism. Additionally, the elder population guffrom several illnesses. Until now, drugs
are prescribed solely based on clinical overviewhef disease irrespective of the individual
make-up of distinct patients. Consequently, treatsavith established efficacy frequently
induce (adverse) side-effects or may be unabladode any effect in a subgroup of patients.
This approach not only have considerable impacpensonal well-being, but also leads to
economic costs which can be saved by certain tdgéherapies. The advances of
pharmacogenetic research since the late 1950s roagde@d deep insights into the future
potentials of discretely designed drug therapiebe Bpectrum personalised medicine
according to several researchers includes [4]:

1. Medicine, based on the utilization of distinctivieetapeutic measures including the
Regenerative Medicine - Tissue Engineering or StethTherapy

2. Pharmacogenetics

3. Other areas of research wherein biomarkers are wgs@tdprove prediction of disease
and/or the course of disease.
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Personalised medicine incorporates various siegdg tailoring healthcare. Till date
various factors has been considered for diagnoxisti@atment of various diseases such as
age, sex and family history, co-morbidities andstdering patient’s psycho-social, lifestyle
and perhaps family and economic conditions.

Over 60 years medical field has been strugglingeimome more ‘scientific’. Medical
practice has prominently focused on proof-basedagmh considering narrative accounts by
patient, tactual exploration, demographic and saktaspects related to the patient, including
others. The process operation has become moremgtsteand automated with respect to
collection, processing and analysis of data whieh te further easily aggregated and
extracted [5].

The present concern in personalised medicindasegkto customizing the science of
medicine. As a result, it has the potential to gydnd producing evidence of the most
effective interventions for the ‘average' patiemtproduce scientific data and ‘individual
evidence' of the optimal treatment for the indiatduSince everyone has distinct features of
their disease, medicine is moving away from 'oae §is all' to ‘personalised interventions'.
It is already common practice to select antimicablirugs based on the sensitivity of the
organism infecting the disease.

With the advancements in pharmacogenomics, theemrof personalised medicine
is already becoming realistic for humans. For ims¢a research identifying genetic
determinants of drug response is making it feadiblestimate which diverse therapies will
benefit which individuals (Cetuximab and panitumbmfail to treat colorectal cancer
patients with KRAS gene mutations), or who willgesd adversely (hypersensitive reactions
to the anti-AIDS drug Abacavir is linked to the geince of the HLA-B*5701 allele) [6].

Pharmacogenomics customizes medication to theedetjrat it delineates patients
having particular illness into subgroups. This digfbn brings about a fitting that is
practically equivalent to having a decision ofléitftmedium or enormous, as opposed to one-
size-fits-all solution; it isn't the arrangement af custom-tailored ensemble. Through
extension of pharmacogenomics, and with reseancleldrifying the sub-atomic premise of
pathologies, reclassifying would be thought of bysinto be a solitary sickness element into
various infection subtypes (as has changed theleof leukaemias) or without a doubt
various ailment, re-classifying normal complex es into numerous intriguing infections

[7].

Nevertheless, besides stratification, individwalan is also an important direction for
tailoring advancement [8,9]. This means valuing itndividual as an individual and as a
totality. In silico representations of the virtiyadimulated patients can be built using omics-
type analytic techniques, such as sequencing ttie g@nome and transcriptome of a cancer
and comparing it to the patient's genome. Thisrimédgion can then be used to find a
personalised treatment plan.

A comprehensive knowledge of the biological prgessin the body as an intricate
and dynamic entity is produced through systemsobilmethodologies. The associated
healthcare practises would use a holistic persggcévaluating how each person's unique
biological make-up interacts with their surroundingnd devising treatments to promote
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wellbeing. Doctors could choose the best treatrfeerd patient by integrating data pertaining
to that person's biological composition using teghes like gene pathway studies and in
silico modelling. Additionally, it aims to refocusfforts towards preventative healthcare,

allowing for personalised iliness prevention sggteecommendations (Fig. 1).
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Figure 1: Impact of Personalized Healthcare-from Stratifiedhidividualized Health System

Personalised medicine, whether stratified or Jildialised, is predicated on the
disposal of additional information about individsiallt promises to provide better, more
precise therapy for individuals. There is a needdieantitative growth: additional in-depth
information on human biology that is obtained frt:#@mics” data including diverse fields of
genomics, epigenomics, transcriptomics, proteomiogtabolomics, amongst others in
amalgamation with other categories of data likeldgizal imaging and physiological
measurements. Likewise, there is a need for qtigétanprovement; new data types, such as
information about a person's surroundings thatuohes nutritional aspects, the microbiome,
toxin  exposure etc.; are now considered crucial focomprehending
the physiological processes. Both research andtHoeaé practice require additional
information, and there must be a process for etialgichow knowledge derived in one
domain can be applied to the other (Fig. 2). Ineortb shift from stratified medicine to
individualised medicine and individualised healtiecavarious aspects of biological functions
need to be studied and presented. (Fig. 3).
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Figure 2: Translational Process Research to Applications

The precise and accurate quantification of datansther necessity of the scientific
community so that inputs from different platformancbe merged effectively. It may be
particularly challenging to analyse biological inraggdata in this way. Analysing broader
categories of data like lifestyle or environmerigaitors will likely pose further challenges. In
an era of increasingly complex environments, ecaogmand family circumstances, it is
extremely difficult to capture the clinical phenpg with all its complication [10]. By
incorporating deep phenotyping, these 'phenomesintaract with disease linked pathways
predicted through '-Omics' technologies by using thorough information about an
individual's disease. There is a considerable métics challenge here, not to mention the
difficult task of capturing sufficient phenome détdlew techniques or technologies may be
required to standardize and quantify linear data.adldition to the data generation on
integrated biological systems, data collection gmasnic ensembles also needs to be
considered; thus, new technologies will be requitedachieve this. Processing large
guantities of linear data will require good IT ia$tructure, in terms of both storage and
processing. Data processing will also be facilddig new algorithms. Handling longitudinal
information from highly dynamic ensembles over tiare space will require new tools, as
will the integration of multiple data types. To impe our knowledge of human functioning
in health and disease, bioscience researchers firaisgjather big volumes of standardised
data and convert into biological information. Asesult of this improved understanding of
biology, interventions can be optimized that faatk health restoration and maintenance on
an individual basis [10]. It is imperative that bunterventions are proven before they can be
used in healthcare.
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Figure 3: The Role of Genome-based Information across Comtmaf Health to Disease

Additionally, we must keep in mind that the coricep "personalised medicine"
incorporates its use in various contexts, congigervarious areas of healthcare. A
personalized approach can assist in selecting aptmeatments by predicting the outcome of
interventions, as is already possible through phaogenetic testing [11]. Future
applications might include predicting someone'k akill health and guiding their treatment
selection.

It is particularly challenging to corroborate tbiicacy for preventive action, as has
even been acknowledged by those who claim theiess#ty. Moving personalised medicine
from the lab into healthcare will require addregsimportant questions about suitable
methodologies for assessing validity and utilitjth&ugh providing adequate answers to the
guestions necessary for introducing a novel tow hmealthcare in principle, addressing the
cost effectiveness question is essential in pracBersonalised medicine will be in a position
to answer the questions with respect to cost effeuess. As a matter of fact, one of the main
benefits of personalised medicine is that it wdktkase expenses by focusing on treatments
for the individual, thereby avoiding spending monay interventions that may not be
effective for the patient, or may lead to adverffeces that require additional therapeutic
care.

The goal of personalised medicine is to deternimeebest therapy for an individual
based on the information gathered from him or herits early stages, this will involve
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transforming a research methodology into a devareirivestigating and/or evaluating a
biomarker or set of biomarkers that can be rowinehplemented for healthcare.
Personalized medicine can be applied in a wideetyainf contexts and by different users,
thus the device may also take a different form ddpey on the task. As has so far been
recognised, personalised medicine occurs in acdinsetting and entails assisting the
clinician in making decisions regarding drug thgrapnd preventative measures
(pharmacogenomics). The development of companiagndistics, or biomarker assays that
are created concurrently with therapeutic prodaci$ are used to assess the efficacy and/or
safety of those drugs for a specific patient, isingpe sparked by advances in
pharmacogenomics.

In addition to diagnostics firms collaborating vipharmaceutical firms to create
companion diagnostics for their products (Qiagdefizer), pharmaceutical firms themselves
are establishing companion diagnostics departm@&ushe). These companion diagnostics
have so far involved obtaining a patient's sampie frwarding it to the lab for examination
using specialised tools. Nevertheless, even in tgetesting, there is a tendency towards
point-of-care testing or near-patient diagnostidsich brings the test to the patient.

As an illustration of this, pilot tests have shotkat a hand-held gadget (the "SNIP
doctor") for examining single nucleotide polymorgis is effective. A key step for
personalised medicine will be to develop diagnosticdalities that are handy for health
professionals, such as kits, machines and portabéging devices. Over the long run,
personalised medicine may require citizens to becdmalth literate and to use health
monitoring and management tools in their daily $iy&2]. The concept of self-monitoring is
not new: chronic conditions such as diabetes atiir@sare managed using self-monitoring.
Additionally, high street pharmacies now sell blqméssure monitoring devices, which are
becoming increasingly available for self-monitorifidhe development of an iPhone app to
track food intake via barcodes is an example of hdwanced technologies are implemented
to simplify regular health monitoring. Physiolodicaariables are being tracked and
communicated to a mobile smart phone or other ceoeniged device through increasingly
sophisticated medical devices. Proteus Biomedikalinstance, manufactures the 'raisin
personal monitor' which is worn under the skin l&sticking plaster to monitor and analyse
heart rate, physical activity, body position, aratignt-logged events. The company is also
developing 'chip-on-a-pill' technology: ingestibheicrosensors that can be implanted in
tablets and pills along with this monitoring toolfiese markers are currently used to support
adherence to medication, but could also feedbatk flam diagnostics or other measuring
devices. As a result of these technologies andejadfunctional status can be continuously
monitored in real time, allowing therapy to be ftos@ed to control chronic diseases or
lifestyle changes to achieve health goals.

. PERSONALISED MEDICINE AND THE HUMAN GENOME

Personalised medicine is an emerging field whichdsed on an individual’s genetic
profile to take decisions in regards of preventioi|mgnosis and treatment of disease.
Understandings of a patient’'s genetic profile ca&h doctors in selecting the appropriate
medication or the therapy and its administrationparticular controlled dose. It is being
advanced through data from the Human Genome Projecirding to Sir Bruce Keogh,
Medical Director NHS England, “In 9 and 28" centuries, microscope and x-rays
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revolutionised medicine so in 21century, the knowledge of the human genome will
dramatically change medicines”.

Studies on the genome sequences of microorganipfasis and animals have
revolutionized many fields of science which inclsduaicrobiology, virology, plant biology
and infectious diseases. Similarly, the Human Gendéhroject has remodelled biology by
decoding a reference human genome sequence aldhgh&i whole genome sequences of
key model organisms [13]. Scientist, Renato Dulbefocst of all advocated the idea of the
Human Genome Project publicly in an article puldhin 1984 in which the knowledge of
the human genome sequence would help in betterstadeling of cancer [14]. Initially, the
main aim of Human Genome Project was to determifeiman genetic map and then a
physical map of the human genome [15].

The completion of The Human Genome project in 20@lped a lot in deeper
understanding of medicines. The knowledge achigkiemligh further research has changed
the field of genomics and helping into clinical neades [16]. The combination and analysis
of information about our genome with other clini@ald diagnostic findings will help in
determining our individual risk of disease, earlitection of illness and finding the most
effective way to improve our health; either by gsmedicines or changes in lifestyles or
even simple changes in diet. By understandingdleeaf DNA in our health will help in:

« The prediction of disease

- The precise diagnosis and prevention of disease
« Personalised treatment plans

« A more involvement of patients

1 Decoding the Genome: The human genome comprises of approx. 3 billion Didé&e
pairs (data from National Human Genome Researctitutes 2003) [17]. Previously,
individual genes were sequenced exon by exon usimyentional method of Sanger
sequencing but now the advancements in the fiekeqtiencing have enabled a genome
to be sequenced within hours and cost effectivesulting in numerous applications in
the field of diagnosis and research (DNA sequenciogt data from National Human
Genome Research Institute, 2016) [18]. There avarar 3-5 million genetic variants in
every human genome when compared with the refereegeence. Hence it is very
challenging in understanding variation within thenfan genome and to differentiate
‘normal sequences’ from disease causing variariterefore, it is very important to take
expert interpretation and caution in analysing geicoresults [19]. Accuracy is vital as
inaccuracy in interpretation may not only causerhto the particular individual but also
to the family members as well as the future gerarat

2. Pharmacogenetics and Pharmacogenomics. The basic difference between
pharmacogenetics and pharmacogenomics is that tbheiops one examines the
relationship between drug response and geneti@anaes but the later uses a genome
wide approach to understand the complete rangemésgyassociated with drug response
[20]. Both pharmacogenetics and pharmacogenomies lzasis for personalized
medicines. They provide opportunities to revolutzendrug therapy by designing drugs
according to individual genotypes [21].
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The adverse reaction to drugs and their lack actiffeness in several patients require new
methods to improvise drug therapy that can be emited by knowledge of specific genetic
makeup of individuals [22]. The metabolism and fafteny drug inside any individual along
with its therapeutic and toxicological effect degeon complex process which involves
protein coded by different genes. These proteifiaance the transport of drug inside body,
its metabolism and mechanism of action [21]. At timee of evolution, majority of genes
comprise certain discrepancies in their nucleosidguence. If these variations occur in the
coding region, it may result in substitution of amino acid in specific position of
polypeptide chain and which will in turn affect pem function. In other words, variations in
nucleotide sequence influences transcription amustation processes [23]. The ultimate goal
of personalized medicine is to exactly match e&ehapeutic intervention with the patient’s
molecular profile [24]. Hence, pharmacogenomicsoengges the advancement of targeted
therapies and was demonstrated by the use of daggftor for the treatment of subset of
cystic fibrosis patients which was approved byW&Food and Drug Administration (FDA)
and the European Medicines Agency [25].

1. TECHNOLOGICAL REQUIREMENTS FOR THE DEVELOPMENT OF
PERSONALIZED MEDICINES

Researchers and scientists have a great hopasonadized medicines as a form of
healthcare that is being designed based on indiVigkeeds. The main aim is to shift ‘one size
fits all” concept to a more objective based pradictprevention and therapy for underlying
illness [26, 27]. It allows scientists to develapstomizable therapeutic formulations based
on an individual’'s genetic composition, medical ttig and physiology. Many novel
technologies are required for the personalized oneglito be realised in practice.

1 Genomics and Personalized M edicines.: Genomics plays an incipient role in clinical and
public health research. Technology related to gec®rhave abundant applications in
clinical medicine and have the capability to tramsf public health. The battle against the
COVID-19 pandemic which has imposed the implemamabdf genomic technologies to
find the origin, transmission and evolution of tRARS-CoV-2 virus worldwide and also
to understand different host response against ,veegerity of infection and outcomes
[28]. Genetics and genome technologies allow wete@lop a link between our genes and
health.

Genomics studies provide precision both in termghefinfectious agent and the
host population that is affected. One of the gewon@chnology, whole genome
sequencing (WGS) is an important standard assagHharacterizing infectious disease
and provide good source of information to guide ljgubealth interventions [29]. DNA
sequencing helps in the identification of pathoggecies or variants which may be
linked to variety of risks and hence bring aboutedse responses in terms of clinical
management of individual patients [28]. Differergngtic variants produce conditions
that require different treatments yet they shamglar symptoms. So, without knowledge
of exact genetic cause of symptom, it is diffidgltdecide most effective treatment. For
example, there are many causes of lung cancehbseé tpeople who have an alteration in
the gene EFGR only respond to treatment with tyediinase inhibitors [30, 31]. The
main aim of personalized medicine to predict mgirapriate course of action. Genetic
and clinical data can be combined to find besbagtlan for a patient.
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2 Proteomics and Personalized Medicines. Proteomics, coined by Mark Williams in
1994, is the characteristic investigation of thenptete protein complement at cellular,
tissue or organism level including protein intei@cs, localizations and post translational
modifications at a particular condition [32]. Piot are the building blocks and are
directly responsible for structure, function andulation of body’s tissues and organs.
Proteomics provide direct biological insights inghysiological patterns while genetics
contribute for basis characteristics. Proteinstheeproducts of gene expression and are
direct bridge between diagnostics and therape{®i8s There are several factors which
influence a person response to different diseask t@atment. These factors can be
epigenetic, transcriptional, proteomic, posttramsiel modifications, metabolic and
environmental factors. Though personalized meditiae the same roots as genomic
medicine but it goes far beyond genetics considethre full complexity of cellular
physiology [34]. There are different proteins whante expressed in an individual before
infection, after infection or in an infected perg486, 36] (Herberts et al. 2003; Wahl et al.
2010). Therefore, it is important to integrate duter physiology, environmental factors
and medical history of the individual for the dey@hent of personalized medicine and to
generate a customized treatment strategy basdahomtividual’'s need. Techniques like
RNA microarrays help in determining gene expressaod the association of various
proteins depicting different disease conditiondemels. The consequent progression of
proteomics has enabled scientists to use micraafoaystudying expression, kinome and
interactome profiling [37] .

The key technique presently used for proteomicysiadhe mass spectrometry.
This technique depends on the accomplishment irethmain aspects: sample
pretreatment and examination and data analysis. f€bhniques used for sample
preparation before mass spectrometric analysi-alienensional gel electrophoresis and
sodium dodecyl sulphate polyacrylamide gel eledtoopsis (SDS-PAGE) [32].
Chromatographic methods are of importance for tegkl sample purification, recovery
and automation before mass spectrometric analyfls 39]. Other than this protein
microarrays are being used to study protein-maclecnte interaction analysis and
identification of drug target in a speedy, reprablecand economical way [40]. Intensive
studies in the field of tumour biology have ledetxploration of prospective therapeutic
targets resulting in emergence of new drugs. Tagioslal studies facilitate novel and
improvised clinical assays that shall help in depaient of new personalized medicines
helping oncologists to determine right treatmemtifwlividual patients [41]. Proteomics
is a powerful tool for the development of persaredi medicine.

3. Metabolomics and Personalized Medicines. Metabolites provide straight forward
knowledge on the biochemical activity in a cell idgrdiseased condition. Measurement
and assessment of these metabolites in huge stelgocised under the omics technology
known as “metabolomics’ [42]. It is an emerging fiosl science combining
characterization of metabolites and metabolism iological system [43]. The
formulation of personalized medicine requires tbmbination of all molecular variations
that may differentiate individuals. Metabolomics association with genomics can be
applied to distinguish patients with different treant response and hence helps in the
progress of host targeted therapy in contrastag#thogen targeted therapy as pathogens
are susceptible to variations causing antimicrobegistance. Therefore, metabolomics
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can be implemented for patient categorisation, qreized drug development and
disease control and management [42].

The most commonly used analytical methods for noétehics studies are the use
of various chromatographic separation techniquasstroommonly gas chromatography
or liquid chromatography in association with vasomass spectrometry detectors and
Nuclear Magnetic Resonance. The application of bwétenics for the development of
personalized medicine involves three basic stegk [4

* Pre-Analytical Processes: The important factors need to be taken into actauthis
step are type of sample containers for collectiod atorage of samples, sample
handling and transport. It involves good experirakdesign for selection of sample,
guenching solution and methods for metabolite ektya, separation and detection
[45].

» Detection of Analyte: This involves biophysical methods that determisiacture,
characteristics and functions of biomolecules atmé¢ and molecular level. The
commonly used techniques are X-ray crystallographgomatography, spectroscopic
techniques like nuclear magnetic resonance (NMR3ssmspectrometry (MS) and
surface plasmon resonance (SPR) [45, 46].

* Validation of Result and Clinical Trandlation: The type and concentration of
metabolites varies depending on the type of sartgden. Hence, the selection of
metabolite to be used for clinical inference orb&smarker require consent from
regulatory bodies [47].

Metabolomic studies whose main aim is to identifgniarkers of disease
requires complex technologies and well-designedimagp for precise inference and
representation of the patient related data. Asestidrom the above information, ‘-
Omics’ technologies project diverse applications imvestigating the disease
mechanism, disease prognosis as well as diagntmsig avith pharmacogenomics
studies, thus laying a strong foundation for ‘Peedzed Medicine’ (Fig. 4).

4. Epigenetics and Personalized Medicine: ‘Epigenetics’, coined by Conrad Waddington
in the 1940s is the study of reversible modificasi®o chromatin and their effects on gene
regulation or the modifications in gene expresdiwat are not due to changes in DNA
sequences but due to changes in the internal atefnek environment [48]. The
modification in gene expressions can be controbgdseveral mechanisms like DNA
methylation, post translational modifications oftbnes, chromatin remodelling and
microRNAs that act as regulatory molecules [4%3jefe are various methods to classify
phenotypic or epigenetic modifications in biologisgstem and patients with epigenetic
alterations do not respond to conventional therdpyigenetic disease associations
function as diagnostic biomarkers [50]. The twogepietic tests that are currently
available in US are ConfirmMDx for prostate canaed AssureMDx for bladder cancer
[51]. As epigenetic marks are reversible therefdmegs are developed with epigenetic
mode of action. Hence, personalized medicines eatielveloped to efficiently deal these
disorders on the basis of individual’s genetic peof

Copyright © 2024 Authors Page | 118



Futuristic Trends in Biotechnology
e-ISBN: 978-93-6252-440-9
IIP Series, Volume 3, Book 20, Part 3, Chapter 2
PERSONALISED MEDICINE AS THE PROMMSE IMPLICATION FOR HEALTHCARE

METABOLOMICS

Source: Metabolome

TRANSCIPTOMICS p

Source: Gene Profile

Data: Metabolites & Metabolic

Data: Microarray & RNA
Profiles

Sequence, Transcripts

PROTEOMICS GENOMICS
Source: Proteome Source: Human Genome
Data: Protein Profiles Data: WGS, SNPs and CNVs Lymphoblastic
Le >

Disease Mechanism I Pharmacogenomics

[ Disease Prognosis I[ Disease Diagnosis ]

APPLICATION of OMICS

Hepatitis C
Virus

Figure 4: Applications of OMICS
IV.PERSONALISED MEDICINE FOR CERTAIN DISEASES

1 Personalised Medicine for Cancer: Personalized Medicine has a promising impact in
curing patients suffering from many diseases. Ohé¢he initial and prevalently used
personalized medicine used for treating breasterasdrastuzumab. Most of the patients
with breast cancer (~30%) have a form that overesgion of a protein called HER2
[52], it is of a major concern due to its unrespemsess to certain standardised therapies
which otherwise play a major role in curing theedise. Hence, Trastuzumab was
formulated and received approval in 1998 to treatdisease with HER2 overexpression.
A research analysis conducted in 2005 had sigmifi¢é@dings in reduction of breast
cancer recurrence by 52% with personalized medaiioieg with chemotherapy [53].

In melanoma, BRAF is the human gene accountablethifer production of a
protein called B-Raf, which has a role in signahsduction related to direct cell growth
and found to be mutated in cancers [54]. A breakihh came up in 2011 to treat last
stage melanoma using a drug called vemurafenis. dt B-Raf protein inhibitor, hence,
this drug and a treatment associated test knowBRa#s~ V600E mutation test received
approval for the treatment of late-stage melanoMamurafenib worked well for
treatment of cancer patients only with positive VBEBRAF mutation test [55].

2 Personalised Medicine for Diabetes. Personalized medicine for diabetes has gained
significant importance as it is considered as nsostmon form of disease now-a-days. It
can be used to provide information about the gemetikeup of a patient with diabetes to
formulate a strategy to prevent, detect, treat onitor their diabetes [56]. Practicing
personalized medicine for diabetes is a four-stepgss:
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* The genes as well as biomarkers identificatiorrugial for diabetes and for obesity,
as it is the prevalent risk factor for type 2 diise

» After identification of these parameters, allocataf resources is essential to prevent
or recognise the diabetes and/or obesity phenatygegh-risk people, whose risk
depends upon their genotype.

» Selection of individualized therapies for affecigtsons is a third step. The drug will
be selected based on which drug to prescribe, dds# of drug to use, and which diet
to prescribe. Selection process also justifies nrgsl having least side effects or
toxicity.

» Evaluation of diabetes circulating biomarkers foomtoring the response for
prevention or therapeutic use

V. TECHNOLOGIES FOR PERSONALISED MEDICINE: FACTORS
INFLUENCING THEIR DEVELOPMENT

1 Integration of Information: Combining different sorts of information comes unde
integration which involves — biological, clinicagnvironmental, lifestyle — about the
contributor in a research analysis or the patierthe clinic or the citizen determined to
improve their health. This combining must trandfem the current linear, cumulative
model to a truly integrative model for generatidnsgstem-level knowledge [57, 58].
Moreover, organisational integration is crucialisltsignificant to have a framework for
integrating science across countries, allowing ndists to collaborate on the same
problems in different research sites.

2 Co-Ordination: Generation of standardised data which speeds epnas there must be
co-ordination in critical steps such as collectmindata, verification for accuracy and
storage of the data at suitable site. A practicghsnire for implementing this coordination
involves imposing and monitoring quality assurapcecedures for data assembly and
data processing. Ideally, these processes shoulmnplemented for all sorts of data
(biological, clinical, environmental) as well ascamporating information about their
origin [59, 60]. To integrate research output aggested above, there needs to be
coordination of research methods, in addition ttadaollection and analysis, so that
information can be transformed into understandihdpiological functioning and these
insights can be converted into interventions tongeathat functioning in health-
promoting ways. Communication tools that are mdfectve across different sciences,
as well as between science and medicine, will beiakto the coordination of efforts. In
order for research to be targeted to priority ar@ad produce workable results, there
needs to be better communication between biosci@mdéiomedicine about what health
issues require attention and what remedies aresimgahtable [59, 60].

3. Resources. As anticipated, in order to develop technologiesdersonalised medicine,
resources are an issue. Data processing and datgyetneeds access to computing
resources. Bioscience funding needs to be redoiggd or re-prioritized by funding
bodies like national governments in order to gu@raccess to IT resources. The next-
generation technologies have permitted cheap, rapigiencing of DNA, similarly, it
may also drive the advancements in new data priogessols [61]. Choosing the right
investigator is crucial to the success of the itigaton. However, lack of skilled and
experienced people is a concern. It is essentdlttiey be skilled and focused to succeed
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in their jobs. Additionally, adequate grants mustdvailable for translational and basic
research. As the focus shifts from potent drugs tatro diagnostics, the pharmaceutical
industry will have to develop innovative businessdels to implement new technology
for personalized medicine and introduce it into ltheare practice. New partnerships
between in vitro diagnostics companies and pharoime companies are expected to
emerge as a result. Translational research has dv@enzed for being less financially
supported, whereas basic research is experientiaegse pressure [62]. The potentials of
personalised medicine involve radical plus evohdly progresses: as we move from
linear to integrated and dynamic data, from exfiligahow biological components work
to deciphering how biological systems functionnirone-size-fits-all healthcare to one-
tailored healthcare that is tailored to the india we must move from linear to
integrated and dynamic data.

These transition press for a true originality whishaccurately inventive, in
compared to just novel provisions of what alreaxigts. Such innovation necessitates a
tremendous amount of effort along with the readings tolerate failure. Resource
agencies need to be convinced of the value okthd of "disruptive research."”

VI.CONCLUSION

Assessment of disease risk and prevention ofdheeds possible with the utilization
of a promising approach of personalized medicin@ckvinvolve family history and genome
information. Key clinical decisions can be easdkdn with the help of data obtained from
patients’ genomic information which provides theuridation for genomic medicine. The
incorporation of genomic research into the medieddl needs to be optimized, standardized
as well as reorganized. Personalized medicine soly being practiced in the clinic, and the
incorporation of genomic tools specifically in otmgy and cardiology has improved
patients’ treatment. The additional integration pgrsonalized medicine into the medical
system needs seizing various barriers in learniegse of access, regulation, and
reimbursement.
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