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Abstract 

Personalized medicine is a new but old approach towards the targeted therapies because it was used for the last long years but 
is less known and used. In developing countries, it becomes less popular and not used nowadays also.  But for the treatment of some 
dangerous diseases, the personalized medicine approach makes more meaningful and effective treatment. This personalized medicine 
approach uses a patient’s genetic information such as DNA, RNA and so every patient achieves special treatment. In personalized 
medicine biomarkers also plays an important role. So, in the twenty-first century, therapies personalized medicine helps to provide 
accurate drugs and doses at their selective stage of the disease. This personalized medicine approach in the incoming days becomes 
more popular and gains more importance towards targeted therapies. 
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1. Introduction 

The concept of personalized medicine dates back several many years. Innovations in chemistry, histochemistry, and research 
allowed scientists to begin to grasp either at ten decade's turns, the human genome was sequenced. Set in motion the transformation of 
personalized from a concept to reality, medication has come a long way practice1. Proteomic and genomic advances have paved the 
way for “targeted” diagnostics and therapies in the last decade leverage information of an individual’s genetic makeup to create a 
more customized approach to healthcare. We may use genomic testing to determine an individual's susceptibility to sickness, match 
patients to the correct medicines.  This emerging science of personalized medicine has the potential to change healthcare by reducing 
the incidence of adverse medication responses and eliminating unneeded treatments. Increase the efficacy of treatments and 
ultimately, improve health outcomes. “The correct treatment for the right person at the right time” is a common definition of 
personalized medicine. The new research is expressed in a method called "pay for therapeutic medications" by the biological institute 
and its co-founder, Dr. Leroy Hood, attributable to its four attributes: it's personalized, taking under consideration an individual’s 
genetic profile; predictive, anticipating health problems and drug reactions; preventive, focusing on wellness, not a disease; and 
democratic, empowering patients to require additional health-care responsibilities choices. Patient management is an element of a 
broader trend toward consumer-focused health care, enabled by quick access to health info that was once accessible solely to medical 
professionals. There are a variety of options definitions of personalized medicine; the boundaries of this rising market are fluid. 
PricewaterhouseCoopers defines personalized medicine generally, as products and services that leverage the science of genetics and 
genetic science (directly or indirectly) and maximize the trends toward health and consumerism to enable tailored methods of 
prevention and treatment from high-tech diagnostics to low-tech foods, as well as a system for keeping, assessing, and connecting 
information patient and scientific data, that concept embraces everything2. Personalized Medication is also related to precision 
medicine, stratified medicine, targeted medicine, and pharmacogenomics. 

 
2. Various definitions of personalized medicine: 1. the correct medicine at the correct dose at the right patient at a right time. 2. 
Medical treatment that is customized to each patient's unique traits. 3.A multi-faceted approach to patient care that not only improves 
our ability to diagnose and treat disease but provides the possibility of detecting disease at an earlier stage, when it is easier to cure. 
 
3. Concept of Personalized Medicine3: The terms "personalized medicine" and "genetic medicine" are not interchangeable. 
Personalized medicine is a medical concept/model that recommends using genetic or other data to personalize health care tailor every 
patient's decision. The provision of health treatment is dependent on each person’s unique clinical, genetic, genomic, and 
environmental information. Because these factors are completely different for each person, the causes of disorders, as well as how 
Medications affect the onset, progression, and response of disorders or other interventions—are as individual as the people who have 
them. Personalized medicine is concerned with making the treatment a singular experience as the illness. It entails locating genetic, 
genomic, and clinical data that may be used to make precise predictions about a person's susceptibility to disease, disease progression, 
and treatment response. Practical application to this concept is limited to the conventional/traditional considerations like a patient’s 
family history, social circumstances, environment, and behaviors and no such significant progress has been made in the last decade. 
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4. A new treatment paradigm used in personalized medicine4: A group of patients having treatment without personalized medicine 
then the some of the patients got the benefit but some of them don’t have benefit also some patients have observer adverse effects. But 
in personalized medicine, every patient was treated with the right medicine depending upon its genetic study and biomarker 
diagnostics and so every patient benefitted from the given treatment. 
 
5. Advantages5 
5.1. The potency of Care: precision medicine makes choices supported by individual-specific factors that have a negative impact on 
their health. Today higher cognitive process relating to treatments is on the shoulders of the patients, as even doctors don't understand 
how one quiet treatment can have an effect on a selected individual and their condition. With precision, medical suppliers will cater 
tailored treatment methodology for every one of their patients rising the probabilities of cure. 
5.2. Preventive Care: once the genetic screening method collects enough samples, the results may be accustomed diagnose 
genetically caused diseases and even stop diseases by recognizing a person's genetic risk personally instead of reacting to a health 
problem. The occurrence of something some gene will cause diseases; finding out these completely different genes will facilitate in 
protective us from these diseases. 
5.3. Limit Cost: Targeted treatment on the idea of genetic mapping will reduce the value of care with additional knowledgeable 
treatment selections and includes a larger probability of being effective. The costs are going to be probably lower with the main target 
on preventive care instead of the treatment of unwellness. 
5.4. Population Health: Studying genetic patterns in a population in its entirety, and as sections can aid in the identification of 
reasons for certain diseases as well as the development of treatments. Genetic research of sections of a population will predict the 
probability of diseases and early detection. 
 
6. Disadvantages5 
6.1. Infrastructure Requirements: precision Medicine has the power to help people. Deep impact health care, except for that, needs 
huge infrastructure investments and time to implement. To implement precision medicine basic changes should be created to 
infrastructure and mechanism of knowledge assortment, storage, and sharing. The federal fund earmarked for the event of precision 
medicine won't cover the necessity and therefore the question of who can need to pay the remainder of the fund (state or federal 
government, providers/patients, or payers) is unclear. 
6.2. Legal Problems: To achieve optimum efficiency in precision medicine, a large amount of genetic data from a large number of 
patients from the population must be collected. Representing each and every segmentation. If and once such huge information is 
collected it's lawfully unclear who owns the information. The government doesn't own the information; FDA has blocked people from 
accessing their own genetic data from firms. Issues occurring is that whoever owns the information is going to be accountable for it 
and it can be costly. 
6.3. The relevancy of the Information: Consistent with President Obama’s setup, knowledge from one million volunteers is going to 
be collected for genomic analysis. The possibility of ‘missing out on bound sections of the population or inadequate samples of a 
certain disorder or perhaps over-representation of another kind of disorder is extremely possible. 
6.4. Healthcare Cost: Ideally, precision medicine will eliminate recurrent efforts, admittance and facilitate take preventive measures 
against illness, ergo stopping the hemorrhage of funds in healthcare. But to achieve this stage, it needs large investment in 
infrastructure for collection, storing, and sharing of knowledge and conjointly security infrastructure to safeguard. The information as 
well as other add-on costs may prove to be a nuisance. 
 
7. History: Hippocrates, the father of Western medicine, lived more than 2,000 years ago, shared the notion that people have different 
ailments, symptoms, and responses to treatments — the idea that a one-size-fits-all approach isn't always the best way to care for each 
patient6. Later, medical pioneers like Reuben Ottenberg and Ludvig Hektoen developed an additional customized approach when 
functioning on blood transfusions. In 1907, Ottenberg and Hektoen designed upon data that individuals had completely different blood 
types. They determined that matching them enhanced the possibilities for transfusions that work and down the chance of the body 
rejecting transfused blood. In the twentieth century, doctors and researchers continued to personalize medicine by documenting and 
probing people's family health histories for diseases that were likely to have a genetic component or to be passed on from generation 
to generation. The appearance of the Human Genome Project that personalized medicine took on its current that means, with a larger 
focus on the links between genetics and health. This international effort opened the door to mapping a series of genes switched "on" or 
"off" throughout cancer or sickness. Researchers started to make side-by-side measurements throughout time in order to 
generalize their findings. At various ages, diseases occur individually due to gene changes. Genome-wide association studies can 
reveal information about people's histories and ancestors. In the year 1998, the U.S. FDA the regulatory entity for approving and 
overseeing medication, devices, and medical treatments used a customized drugs approach to approve Herceptin, a drug that targets 
breast cancer in people whose tumors produce a specific protein.7 
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8. Three types of beneficiaries are 8: There are 3 beneficiaries from the advancements of personalized medicine — patients, the 
pharmaceutical trade, and society. As developments are created within the field of PM, patients can receive safer and more practical 
treatment; the pharmaceutical trade can gain enlarged potency, productivity, and society can gain from small health care expenditures 
as a consequence of the additional precise allocation of restricted health care resources. Personalized medicine, once fully matured, 
will revolutionize the practice of medicine and alter the paradigm of diagnosis-based medical practice that dominates Western 
medicine. 
 
Benefits to patients9 
 Increasing opportunity to prevent disease,  
 Assist in avoiding negative medication responses. 
 Improve methods of administration,  
 Improve the quality of life, 
 Increase treatment options 
 
Benefits to health care system10 
 Identify the best treatment for a patient more rapidly. 
 Pinpoint optimal dosing,  
 Prevent unfavorable outcomes, 
 Concentrate your efforts on prevention and early intervention. 
 Connect patients to the appropriate clinical trial more rapidly. 

 
9. Multi-faceted approach11: A personalized medicine is a multifaceted approach towards the patient's care for the prevention of 
diseases. This includes the following points: 1. Risk Assessment: Predisposition to disease can be discovered by genetic testing. 2. 
Diagnosis: be able to provide tailored treatment, accurate disease diagnosis is required. 3. Prevention: Behavioral/lifestyle/treatment 
measures to prevent infections 4. Detection: At the molecular level, early disease diagnosis is possible. 5. Treatment: Improved 
outcomes through Therapies that be more specialized and have fewer adverse effects. 6. Management: Active observation of treatment 
response and disease progression. 
 
10. Challenges 
10.1. Education and Awareness: The lack of knowledge and awareness among patients and the healthcare delivery community is 
perhaps the most significant obstacle to integrating personalized medicine into health care. Freely available educational resources are 
being developed by a number of organizations that are presented in multiple formats based on the needs of different stakeholders. 
However, these must be accurate, trusted, and updated regularly. PMC, which represents all sectors of the health care community, 
continues to work with personalized medicine’s stakeholders to develop a content-rich website that can serve as the most reliable 
source for personalized medicine knowledge. Although several community education methods are clear, building awareness and 
knowledge will not be easy, especially among physicians and other health care providers. In recognition of this reality, the Genomic 
Medicine Institute at Cleveland Clinic and others host accredited genetics education symposia for practicing health care providers 12. 
10.2. Patient Empowerment: The involvement of patients in their own treatment decisions and protection of their molecular 
information from being used in ways that would cause them concern, and, perhaps, long-term repercussions, such as discrimination, 
job loss, or loss of health insurance coverage, are also critical for the clinical adoption of personalized medicine. Many health and 
research organizations in the Different sectors are reconsidering current policies related to patient privacy and consent for the use of 
molecular information. Programs are being developed that could establish the necessary partnerships among business suppliers, 
providers, and patients and their families to ensure that patient data are presented in meaningful to each of these groups while ensuring 
privacy 13. 
10.3. Infrastructure and Information Management: Effectively managing the tremendous quantity of data associated with 
personalized medicine and coordinating programmatic techniques and things associated with its application are also major areas of 
need. Health care providers emphasize the importance of data management processes that are straightforward, user-friendly, and save 
time for the health care workforce. Institutional personalized medicine program policies and processes additionally have to be 
compelled to be coordinated across the analysis and clinical programs. Many organizations area unit committed to overcoming 
challenges in these areas, however, methods need to be developed and enforced wide to possess a purposeful impact on the larger 
health care system 14. 
10.4. Ensuring Access to Care: Perhaps the most complex area of need is adapting health delivery approaches, processes and service 
structures to ensure access to personalized medicine. The traditional fee-for-service medical paradigm does not lend itself to the 
efficient adoption of new technologies. To overcome that challenge, the Duke Center for Research on Personalized Health Care, for 
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example, has proposed that health care systems incorporate new technologies as they are validated and continually generate outcomes 
data for use in predictive models 15. 
 
11. Role of the pharmacist in personalized medicine: Pharmacists have specific knowledge, skills, and talents that distinguish them 
ready to improve the situation use of personalized medicine as a therapeutic tool, as well as the topic of individualized medicine, 
offers various opportunities to pharmacists. The Pharmacist is the only healthcare workers. Who have received specialized training in 
pharmacokinetics, pharmacodynamics, and clinical pharmacology and how to use them to patient safety, Individualizing drug therapy 
depending on a patient's age, size, organ function, and a pharmacist's job entail keeping track of concurrent treatments, nutrition, 
allergies, and illness conditions? Dose individualization is also provided by pharmacists through therapeutic medication monitoring. 
As a result, one could argue that pharmacists have been giving individualized medicine for a long time and that genetics is simply 
another source of variation. That pharmacist should integrate when individualizing drug therapy for a given patient. Personalized 
medicine and pharmacogenetics, are still commonly regarded as new fields of patient treatment, and the roles and responsibilities. 
some professional pharmacy organizations, including the American Society of Health-System Pharmacists (ASHP), 16 the American 
Pharmacists Association17 and the Pediatric Pharmacy Advocacy Group,18  have issued statements in support of pharmacist 
involvement in pharmacogenetics, as well as pharmacists' potential responsibilities in this profession The majority of the 
recommended responsibilities are around clinical pharmacogenetics and involve tasks like recommending pharmacogenetic testing, 
evaluating test results, and developing patient-specific drug and dosage regimes. These are indicated as basic tasks for all pharmacists, 
regardless of pharmacogenetics training and experience. There are additional suggestions for the responsibilities that pharmacists 
should play. Specialized education, training, and/ or experience in pharmacogenetics might play. Pharmacists are mostly advised to 
take the led to innovative clinical research. Pharmacogenetics is being used as an element of secure, efficient, and effective, and cost-
efficient drug procedures. Although pharmacists are best familiar with direct patient care applications, there are numerous other 
possible roles for Pharmacists that specialize in clinical practice and pharmacogenetics in addition to conventional patient safety. In 
addition, DTC genetic analysis kits are readily available to people. Pharmacies present a tremendous opportunity for patient education 
and counseling. To whoever sees several physicians but only visits one pharmacy, the community pharmacy is sometimes the only 
area where prescriptions from different prescribers and health care providers are linked. As a result, the neighborhood pharmacy might 
act as a centralized "hub" for genetic data storage. Other aspects of clinical pharmacogenomics development that require pharmacy 
knowledge include pharmacy advanced analytics, diagnostic and treatment tool development, and systems integration, as well as the 
development of medication use policies and the logistics of genetic testing, investigations, and clinical guideline development.19. 
Pharmacists have a lot of options in customized medicine and pharmacogenetics. The diversity of prospects for pharmacists in 
customized care is wonderful, but it also poses a unique challenge for a profession in transition. 20. 
 

12. Personalized medicine 
The new science: In 1898, William Stewart Halsted, known as the "Father of American Surgery," discovered the new breast cancer 
therapy, radical mastectomy. The Food and Drug Administration (FDA) authorized another good radical innovation a century later: 
Trastuzumab is a biological substance it attaches to the cells of certain malignant tumors. Triggers the body’s defense system impact 
on that, and may prevent the cells from replicating21. Trastuzumab, better known by its brand name, Herceptin, one of the first 
pharmaceuticals to use genetics as a treatment for sickness. This is only prescribed to people whose genetic testing demonstrates an 
above of the protein HER2 as a result of a gene mutation, indicating a malignant tumour who responds to the medication's therapy. 
Unlike chemotherapy medicine, that attacks any cell that is rapidly reproducing, containing including healthy cells, Herceptin is 
customized to target only those cells associated with disease. As a result, the drug has none of the side effects related to chemotherapy, 
such as hair loss and digestive problems. Welcome to the new science of personalized medicine. Over the past decade, advanced 
analysis into genetics (the study of an organism’s genes) and proteomics (the study of the proteins that genes produce or “express”) 
has accelerated our understanding of individual variations in genetic makeup, opening the door to a greater customized strategy to 
healthcare. “If you would like to know a sickness, genetic science provides you the chance to shine a bright lightweight into the 
darkness of our content therefore we can give higher ways in which to prevent and treat,” 22. 
 
13. Biomarkers: Biomarkers are biological substances that are linked to a particular medical problem Any substance or biological 
entity that can be recognized inside the human body, including the most generally accepted definition. Body and should influence, 
justify, or predict the occurrence, benefits is referred to as a biomarker.’’.  As a result, we favor the definition proposed by the 
Biomarkers building Group (2001): ‘‘a biomarker is a quality that may be precisely measured to determine the right medical 
technology mechanisms. Pathogenic processes, or pharmacologic responses to a therapeutic intervention.' However, whether or not 
biomarkers must meet certain criteria is a point of contention.23. ‘‘biomarkers as any substance, structure or process that can be 
measured in bio-specimen and which may be associated with health-related outcomes’’. Its analysis can help classify: sub-types within 
a disease, sub-groups of sufferers with the same disease's genetic variant a biomarker is a trait that may be systematically tested and 
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assessed as a signal of biological processes, disease processes, or microbial community to a treatment. Biomarkers are used to remain 
aware and help clinicians make better decisions.23. Molecular biomarkers can include DNA, RNA, and proteins. 
 
Examples for current use of biomarkers24: Basic biomarkers, Diagnosing biomarkers, Prospective biomarkers, DNA biomarkers, 
DNA tumor biomarkers. 
 
DNA biomarkers: Biomarkers based on DNA are easier to quantify as biomarkers based on DNA tumors or generalized biomarkers. 
DNA biomarkers have simplified data preparation, processing, and processing strategies, as well as a reduction in the time and cost of 
testing in the laboratory. Since DNA regulates the creation of proteins, genetic information encoded inside DNA requires stability. 
Proteins are required for the cell structure and function of cells over a lifetime. Many writers claim that DNA remains constant across 
a person's lifespan, and biomarkers express different consistency properties referred to "DNA biomarkers" discussions following. 
Single nucleotide polymorphisms (SNPs), short tandem repeats (STRs), losses, substitutions, and other DNA sequence changes the 
above list includes everything. SNPs are another very widely used variety. Of DNA variation due to the availability of high-
throughput molecular biological technologies. SNPs become diallelic in most uses, resulting in three genotypes. 
 
DNA tumor biomarkers: Cancer is a disease that causes changes in DNA at the cellular level, which is detectable in the tumor 
biomarkers instead of deoxyribonucleic acid biomarkers printed on top of it. ‘‘DNA tumor biomarkers’’ to specify biomarkers specific 
to cancerous tumors. Typically, solely whether there is or is not a mutation during a gene is selected. 
 
General biomarkers: Finally, we refer to it as ‘‘general biomarkers’’ for every other type of biomarkers, such as RNA, protein, or 
metabolite measurements which can be measured in a biofluid, tissue. While most general biomarkers share the property of being 
quantitative with positive measuring characteristics, both DNA biomarkers and DNA tumor markers are descriptive in nature. 
However, once employed in the diagnostic method, biomarkers associate biomarker measurements to clinical decision-making. 
 
Diagnostic biomarkers: Diagnostic biomarkers are biomarkers used to figure out the diagnosis or a disease's intensity. Diagnostic 
biomarkers are most essential among this category. Which are used to discriminate Persons who are normal and others who are also in 
the early stages of a disorder, Level testing, for example, were accessible today tests, Rheuma-Check and CCPoint, test serum for 
antibodies to mutated citrullinated peptides/proteins to screen for rheumatoid arthritis in non-symptomatic, healthy persons. 
 
Predictive biomarkers: Predictive biomarkers predict the likely response of a patient to a specialist in terms of performance and/or 
tolerability of medication and thus support clinical decision-making. was undertaken by three different groups from North America, 
Australia/Northern Europe, and Japan, for example, found that the IL28B gene is a robust predictor of reaction to monotherapy in 
hepatitis C virus-1 infected patients.25. 
 
Prognostic biomarkers: Prognostic biomarkers can assist forecast the expected course of disease in a defined clinical group if a 
diagnostic is established, using conventional therapy settings. A DNA tumor biomarker for breast cancer prognostic, for example, is 
used after surgeries. Is utilized to determine if the risk of metastasis is low or high, and guide physicians to choose the most adequate 
interventions for each patient. Such therapy guidance requires the validation of the predictive capability of the biomarker. 
 
14. Pharmacogenomics: Pharmacogenetics and pharmacogenomics deal with Different medication reactions in individuals has a 
biological component. The classic pharmacogenetic technique is based on identifying sequence variants in potential drug candidates. 
Genes suspected of affecting drug response. On the opposite hand, pharmacogenomic studies encompass the sum of all genes, i.e., the 
genome. Numerous genes might play an important role in both drug therapy and cytotoxicity, adding to the lookout for novel genes a 
formidable level of difficulty. With accompanying high speed & sensitivity to recently rising genomic technologies change the 
looking for important information genes and their variants to incorporate the complete genome. These new uses of technologies have 
resulted in the creation of a totally new discipline called pharmacogenomics, which aims to find the variant genes that affect a patient's 
treatment reaction. Furthermore, a pharmacogenomic analysis will identify disease status genes that could be used as new therapeutic 
All of these may enhance the efficacy of drug development strategies, personalized drug therapy, and new insights into disease 
prevention. Current medication medical care approaches often address as a collective, huge disease state, ignoring the possibility of an 
individual, genetically based variances in drug response. Pharmacogenomics, on either hand, it's possible that you'll be capable to 
assist focus successful medication on smaller patient subpopulations, Due to the fact because they suffer the same condition, they have 
distinct genetic characteristics. Whether and to what degree such personalized, genetic factors strategy is effective. to medicine results 
in improved, Treatment options that are cost-effective are still available, to be seen26. The combination of pharmacogenetics (or 
toxicogenomics) with genomics has resulted in the field of pharmacogenomics (also known as toxicogenomics), which is a 
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comparatively recent subject. Genomic, research offered by large DNA analysis technology, adds a new dimension to personalized 
predictive medicines. Determining a person's unique genetic profile in connection to disease risk and treatment response can have a 
big impact on how we understand the pathological process of sickness, and it should change how we treat people. We can highlight 
this concept as "The correct drug at the right dose in the right patient" is a phrase that means "treatment with the right drug at the right 
dose in the right patient." A recent analysis of studies on adverse drug effects in hospitalized patients revealed the seriousness of the 
situation: adverse drug reactions may be the fifth largest cause of death in the United States26. Thus, we expect pharmacogenomics to 
play an important role in disease evaluation, medication discovery and development, and drug type selection. Moreover, it may 
provide information useful to the selection of dosage regimens for an individual patient. 
 
14.1. Some of the most important benefits of pharmacogenomics include27 
Better medication selection: Millions of Americans die every year as a result of bad drug effects, and much more than two million 
individuals are hospitalized. Since medications are subjected to extensive reviews and research until being licensed for marketing, it is 
often impossible to predict how an individual will react to a certain agent. Even if a medication seems safe for many individuals, some 
patients may experience a toxic reaction because of variations in their genes. Pharmacogenomics may be able to predict those who are 
likely to have a bad reaction to a drug before they ever take it and those who will be likely to respond successfully. 
 
Safer dosing options: Following Food and Drug Administration approval and clinical test necessities, the dosage of medication either 
is a standard one-size-fits-all dose, or it is based on key factors such as liver or kidney function, weight, and age. These parameters 
might not be sufficient, however. A standard dose may prove toxic to one person and not another because of a genetic variation. 
Physicians can prevent this dilemma by using pharmacogenomics to anticipate the best dose of using, rather than merely whichever 
medicine is best for a certain person. 
 
Improvements in drug development: Pharmaceutical corporations should usually spend years until a novel drug is released, 
performing clinical research tests on it. Detection and technology organizations, as well as drug manufacturers, must often test their 
products on a large number of people to guarantee that they are safe and effective. Pharmacogenomics may help these companies 
focus their testing. If a corporation discovers ahead of time that someone has a genetic variant that would produce an unfavorable 
effect on a medicine, for example, or that will make a drug ineffective; those patients can be excluded from the clinical trial. This may 
speed up the clinical test process and target the precise population which will be helped by anyone's medication. 
 
Conclusion: The implementation of personalized medicine will not be fully accepted by science. The sentence “the right drug at the 
right dose for the right patient at right time” was not properly used in medical science nowadays also. This personalized medicine 
system uses genetic makeup this will helps to do the right treatments for each patient. The personalized medicine concept is examining 
and acts the advantages of personalized medicine by sponsoring studies and surveys, by promoting national events that convene 
thought leaders, and by advocating policies that would make things easier the hassle to change clinical procedures. Pharmacogenomics 
and biomarkers play an important role in the development of the personalized medicine concepts which was fully based on the genetic 
knowledge of the individual persons. Our success is going to be measured by however we tend to all promote dialog and 
understanding among disparate teams and facilitate produce a brand-new policy paradigm that keeps pace with increasing knowledge 
domain of the molecular foundations of unwellness and health. 
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