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Abstract 

It’s becoming clearer that medicine is not one-size-fits-all. The problem with traditional or present way of medical 

treatment is that they are created for and tested on large group of people. The medicines are prescribed so broadly that 

they don’t work for everyone. Some medicines work very well for certain individual and some not.Medicine was 

performed in ancient times primarily on the signs and symptoms displayed by the patient and was purely based on the 

individual experience of the practitioner, thus the term intuition medicine.Nowadays, medicine is based on the evidence 

produced by scientific research, including clinical trials, which is designated as evidence-based medicine. In future, 

medication are going to be practiced consistent with algorithms which will take into consideration the patient’s 

characteristics, like genetics, epigenetic and lifestyle, forming personalized medication. Doctors recommend drugs that are 

most likely to succeed for you based on knowledge about you – your genetics, lifestyle, and environment – in addition the 

symptoms of your illness. Health care has transmuted since the decline in mortality caused by infectious diseases as well as 

chronic and non-contagious diseases, with a direct impact on the cost of public health and individual health care. The 

evolution of medicine has increase the life expectancy of humans. Personalized medicine is the modern way of thinking 

about medicines. In this review we will discuss how personalizedmedicine will transform healthcare, how Artificial 

intelligence and PM working together towards better healthcare, personalized medicine in pharmaceutical industry, its 

vision for the future and application in various diseases. 

Keywords: Personalized medicine,Precision medicine, Artificial intelligence in Pharmaceutical industry, Genomics, PM in 

healthcare. 

Introduction 

Personalized medicine is the tailoring of medical 

treatments to the individual characteristics of each 

patient [1]. Building on our knowledge of how a 

person's specific molecular biology and genetic code 

predisposes them to different diseases, and our ability to  

 

develop personalized treatment programs that offer 

more tailored treatments with the hope of better 

healthcare [1]. This approach differs from the doctor's 

common practice of diagnosing trial and error: The 

doctor recognizes a possible health care situation based 

on symptoms, develops a prescription plan based on 

general data such as age and weight, and proceeds to 

adjust the treatment until it is successful. Personalized 

medicine is a great opportunity to take a "one-size-fits-

all" approach to diagnosis, drug therapy and prevention 

and turn it into an individualized approach. We are all 

the same, of course, but we are different too. The idea of 

applying medication in a way that ignores these 

differences cannot be truer than going to a shoe store 
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and purchasing any old pair of shoes without checking 

the size. Since genomics gives us a window into our 

differences in a very precise molecular way, it helps us 

to make individual predictions about disease risk, which 

can help someone select a prevention plan that is right 

for them; genomics is playing a critical role in 

personalized medicine's advancement. In certain cases, it 

also allows for the selection of right drug at right time. 

Our experience with this medication has been confusing 

number of pills, side effects,instructions, and one-size-

fits-all dosing, which we don't always follow. This 

comes at a significant cost to us in terms of time, 

resources, and health. In our now exponential, linked, 

data-driven era, we believe we can and must do more 

with healthcare. Many medications only help 1 in every 

4 to 1 in every 23 people who take them. That's 

awesome if you're one of them, but what about the rest 

of us? What if we could re-imagine ways to make it 

easier for you to take your medicine? To find the doses 

and combinations that are perfect for you? 

Since genomics gives us a window into our differences 

in a very precise molecular way, it helps us to make 

individual predictions about disease risk, which can 

help someone select a prevention plan that is right for 

them; genomics is playing a major role in the emergence 

of personalized medicine [2]. The purpose of this paper 

is to provide an analysis of the future of the 

pharmaceutical industry disruption brought by 

personalized medicine. Still lots of work to do here, but 

maybe the biggest revolution in healthcare is not too far 

away. 

History 

Much research has emerged over the last six decades 

suggesting that a significant portion of drug response 

variability is genetically determined, with age, diet, 

health status, environmental exposure, epigenetic 

factors, and concurrent therapy all contributing [3]. To 

achieve individual drug therapy with a relatively 

predictable outcome, different patterns of drug reaction 

must be taken into account across geographically and 

ethnically diverse populations. These findings of highly 

variable drug reaction, which started in the early 1950s, 

spawned a new scientific discipline known as 

pharmacogenomics, which combines genetics, 

biochemistry, and pharmacology [4]. The newer field of 

pharmacogenomics was born out of advances in 

molecular medicine, which aims to explain all of the 

molecular underpinnings of drug response. 

Personalized medicine is the name given to the 

commercialization of this research application. The 

benefits are yet to be understood for the average patient, 

but PM will eventually impact the entire environment of 

our health-care system. The speed of discovery, product 

creation, and clinical acceptance of PM has accelerated 

since the human genome was mapped in 2003. PM is a 

preventive, organized, and validated systemic model for 

efficient health care. PM works better with a network of 

electronic health records that connect clinical and 

molecular data to make it easier for patients and doctors 

to make the best care decisions possible. To compensate 

for genetic susceptibilities, PM involves patients in 

lifestyle decisions and active health maintenance.  

 

PM in transforming healthcare 

Medical and healthcare has largely been a reactive 

profession throughout history. Still today, we must 

normally wait until illnesses have manifested before 

attempting to treat or cure them. And, since we don't 

completely understand the genetic and environmental 

factors that contribute to major diseases like cancer, 

Alzheimer's, and diabetes, our attempts to treat them 

are often imprecise, inconsistent, and unsuccessful. 

Since it is focused on each patient's special genetic 

profile, personalized medicine is beginning to transcend 

conventional medicine's limitations. Personalized 

medicine has the ability to revolutionize healthcare 

focus from reactive to constructive. Doctors are better 

able to predict which medications would function best 

for particular conditions, which benefits patients. By 

approving new clinical methods and changing the 

understanding of medicine in the healthcare system, PM 

has the ability to enhance drug selection and tailored 

treatment, minimize adverse effects, increase patient 

compliance, shift the focus of medicine from response to 

prevention, and increase cost efficiency, and increase 

patient trust post-marketing [5]. 

 

What role does personalized medicine play in the 

COVID-19treatment? 

One field where the personalized medicine initiative is 

currently being used is to aid in the battle against the 

ongoing global corona virus pandemic. AI and the 

automated patient model are now being used by 

scientists to classify COVID-19 high-risk genes. Other 

studies are looking at whether drugs designed for other 

diseases can be repurposed to treat corona virus. These 

drugs may be used to develop new clinical strategies to 

improve the survival rate of COVID-19 patients that 

develop complications such as sepsis. Data-driven 
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observations aid in the isolation and identification of 

related and underlying disorders, as well as the linkage 

of such conditions to complications in patients with 

serious COVID-19 reactions. 

Vision for the future 

We will see improved health outcomes as we make it 

possible for physicians to develop a more customized 

treatment for each particular patient based on their 

genomic profile.In future big amount of genomic data of 

patient will be available,by keeping track of the data 

produced by this new PM approach to patient care.We 

can gain a comprehensive understanding of preventive 

drugs, and can be used to guide best practices across a 

wide range of therapeutic indications and continue to 

bring patient success stories [3]. 

Medicine is going to become an information science. The 

entire health-care system requires a degree of 

information processing that extends beyond the simple 

digital transformation of medical and genomic data. In 

12 years or so, we may have enormous amount of data 

on each individual. The real challenge will be to IT 

(Information technology) hardware or software that can 

reduce that to real hypotheses about that individual 

patient [6]. The implementation of Personalized 

Medicines will result in more affordable and effective 

healthcare, access to novel biomedical methods, and 

better reliability over one's own health and genomic 

data by individuals, as well as economic growth in the 

healthcare sector [7]. 

 

 
 

Fig 01: Future of PM in healthcare 

 

Personalized Medicine in Pharmaceutical 

industry 

Manufacturing has undergone a digital revolution, 

resulting in smart factories and supply chains in the 

pharmaceutical industry 2.0. In high-value 

manufacturing industries, industry is gaining 

momentum. This viewpoint paper looks at what this 

technology-driven vision can give the 

biopharmaceutical industry, specifically cell and gene 

therapies [8]. 

It was primarily influenced by a number of 

technological developments: First, computer chips, 

sensors, and transmitters are becoming increasingly less 

costly, allowing them to be integrated into a growing 

number of machines and products. Second, wireless 

networking allows almost all to be connected to the 

internet, blurring the line between the digital and 

physical worlds and allowing machines and products to 

interact directly and autonomously [8]. These 

technologies, when combined, allow the development of 

self-organizing systems that collect and share data on a 

massive scale and make decisions on their own. Add in 

other technical advancements like cloud computing, big 

data analytics, which allows for the real-time handling 

and analysis of vast volumes of data, and artificial 

intelligence, which allows machines to learn and adapt, 

and you have a potent combination that has the 

potential to change and advance pharmaceutical 

industry processes. 

Doctors may use genomics to determine a person's DNA 

form and treat them accordingly. Pharmaceutical 

companies will use this information to develop 

improved drugs, expanding the amount of marketable 

compounds by identifying who the target patient is and 

anticipating a new compound concept for each patient 

based on genetic data. Pharmaceutical companies can 

take less time to develop new drugs if profit margins are 

higher. Productivity has improved as anoutcome of 

newer platforms for gene mapping. In 1998, the 

community's total sequencing production was about 200 

Mb, but by January 2003, the DOE Joint Genome 

Institute had sequenced 1.5 billion bases in a single 

month [9]. 

After years of anticipation, governments all over the 

world have finally gotten their hands on personalized 

medicine. In 2015, the US president announced the 

Precision Medicine Initiative. Over the last few decades, 

the pharmaceutical industry has seen a decline in 

research and development, as well as increased market 
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pressures and a significant erosion of operating margins. 

In the field of precision medicine surveyed over 100 

Pharmaceutical industry leaders from a variety of roles 

around the world. The findings show that executives are 

well-versed in the subject, with 92 percent identifying 

precision medicine as an opportunity and 84 percent 

having a corporate agenda. Despite both external and 

internal obstacles, few businesses have been able to 

begin capitalizing on the potential of precision medicine. 

Although pharmacogenomics technologies promise 

enhanced advancement in upstream fundamental 

biological science, such as the discovery of disease-

causing genes and novel drug targets, therapeutic 

products designed with pharmacogenomics guidance 

for specifically identified patient subpopulations can 

also trigger industry concern. The fixed costs of 

research, development, and testing are the primary costs 

of drug manufacturing. However, since targeted 

treatments favora smaller population, the market is 

essentially fragmented. As a result, their future revenue 

sources are smaller, with less revenue to spread the 

fixed costs around. However, an improvement in the 

sustainability of such targeted therapies, resulting in 

longer market availability for personalized drugs 

relative to blockbuster drugs, could theoretically offset 

these low potential revenues and sales [10,11]. 

Artificial intelligence in Personalized medicine 

Artificial intelligence in Personalize medicine is a 

revolutionary new approach advancing healthcare and 

wellness, knowledge, to improve the quality of life for 

all over a lifespan. The major concept of personalize 

medicine is to provide healthcare that is individually 

designed based on a person'slifestyle,genes, and 

environment. With the advances in genetics, artificial 

intelligence and the growing availability of health data, 

present an opportunity to make precise personalized 

patient care a clinical reality in the modern world. 

It is like Baseball. No two Baseball deliveries, players, or 

patients are exactly similar. No two diseases orgames 

are exactly the same. To win the Baseball game every 

ball, every delivery needs unique delivery. Personalized 

medicine is quite similar to it.In the healthcare no two 

diseases are same, so the treatments for that will be 

different and unique for every individual person.  AI 

gives the advantage to measure at once the transcription 

of all the genetic profile of the individual in an 

organism. The amount of data that doctors need to 

examine is enormous. Analyze and finding some 

combination of genetic profile whose expression levels 

distinguish the groups of patients is a daunting task for 

an individual human, but it is relatively natural one for 

machines to comply with AI [12]. 

In the modern world of computers, AI and smart 

healthcare monitoring devices we can easily collect and 

store this information very easily. What if your labs can 

go from the center lab to your phone,your home, to even 

inside individual’s bodies to measure drug levels or 

other varieties of data? And yes, now we're in the 

modernera of genomics science. You can start to 

understand your genomic profile - how your genes 

impact whether you need low dose, high dose, or maybe 

a different type of combine drugs. Let's imagine if your 

doctor or your chemist had this information integrated 

into their workflow database, augmented with AI, to 

understand, to leverage that information of the 22,000 or 

more approved drugs, which drug would be the right 

combination anddose and for you. 

AI in personalize is very important part of artificial 

intelligence in healthcare. AI is already a big part of IT 

industry. It will bring together advances in health care 

such as biomedical data sciences, imaging, and 

genomics, mobile health, environmental sciences,social 

engagement,networking and communication to make, 

therapeutics, diagnostics, and proactive, more 

individualized, predictive, and precise therapy in near 

future. On the other side availability of big data and 

machine learning already involve in pharmaceutical 

R&D in broad way to discover and develop new 

drugs.These big data info are probably going to get from 

better and more refined observing health monitoring 

gadgets which can utilize to assemble information to 

seed and key off for the improvement of more reliable 

predictions. 

Personalized medicine has the potential to fulfill the 

qualifications to upgrade health outcomes by reducing 

drug-development costs,treatment costs and time. This 

PM breakthrough in the medical healthcare system can 

only be possible with the fair participation of customers 

and patients in trial-based research trials, innovators 

and marketers developing smart technology and 

exploring genomic data, and doctors understanding the 

condition at the molecular level,regulators by 

guidingproviders and consumers and support necessary 

revolutions in PMregulation andpolicy,researchers by 

encouraging target-based drug discovery and 

conducting groundbreaking experiments to discover 

new discoveries at the genetic basis of disease, and the 

IT sector by providing innovative methods to capture, 

interpret, and protect patient data, big money 
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stakeholders and leaders by experimenting with new 

creative market ideas, goal counselling, experimental 

diagnostics methods, and other customized care 

protocols [13,14]. 

Applications of PM in various disease 

 

1. Personalized medicine in Lung cancer 

Although systemic treatment for lung cancer is 

limited, targeted disease treatment is becoming 

more common, and many more drugs and 

synthesis, such as monoclonal antibodies (mAbs) 

and tyrosine kinase inhibitors, are being developed 

and approved (TKIs). These work against the 

epidermal growth factor receptor (EGRF) and have 

a response rate of more than 70% 3. Further 

research has found that targeted drugs exacerbate 

the disease more than cytotoxic drugs, and that 

these drugs are more expensive than standard 

drugs [15]. Non-small cell lung cancer (NSCLS) is 

the most common form of lung cancer, and these 

cells have uncontrollable cell proliferation. Positron 

emission tomography (PET) and radioactively 

branded medications are two approaches to 

personalized medicine for cancer treatment. 

Standard assessments of blood samples, urine, and 

other samples were used to evaluate metabolite 

concentrations and pharmacokinetics [16]. 

PET is a form of imaging technique that uses 

gamma rays to generate three-dimensional (3D) 

images as a personalised medicine [17]. PET has the 

benefit of being able to target the diseased site using 

radio-labeled medications, which will aid in the 

development of tailored drugs for treatment as a 

personalised medication. The pharmacokinetics 

(PK) of targeted drugs were investigated, allowing 

for the development of new medicines as well as 

the prediction of radiolabeled drug binding to 

tumours. Immuno-PET is a type of imaging device 

that is primarily used to treat antigens. MAbs have 

been studied as a potential agent in Immuno-PET, 

and mAbs have been labelled with radionucleoids 

such as 89Zr [18]. 

2. Personalized medicine in Metastatic Melanoma 

New targeted therapies and immunotherapy, which 

use a patient's immune system to attack cancer 

cells, are the survival rates. Melanoma that has 

spread to other parts of the body is a dangerous 

cancer with a 5-year survival rate of just 15-20 

percent. 

A mutation in the BRAF gene was discovered 

to be present in 50 percent of all melanomas in 

2002. This mutation causes cancer cell to 

overproduce and spread. 

As a result of this research, three new targeted 

drugs have been developed and approved by 

the FDA, which are improving overall survival 

rates when compared to chemotherapy. Three 

experimental immunotherapies are now 

altering the landscape of care. These drugs 

work by inhibiting proteins that stop the 

immune system from destroying cancer cells 

[19,20]. 

3. Personalized Medicine in Chronic    

Leukemia 

Chronic myelogenous leukemia (CML) has 

been transformed from a lethal disease to one 

in which patients live close to normal lives 

thanks to a new wave of molecularly targeted 

therapies. The first in this emerging class of 

targeted therapies was imatinib. Imatinib is a 

drug that targets abnormal proteins on the 

surface of cancer cells that signal them to 

divide. These signals are blocked by imatinib. 

As more drugs in this class have been licensed, 

survival rates have increased significantly, and 

CML patients are now living lives that are 

similar to average [21]. 

This drug really increases lifespan for people 

who were facing almost certain death. That's 

the poster child for personalized medicine said 

by Michael Snyder, PhD, Stanford University. 

4. Personalized Medicine in Cystic Fibrosi 

Cystic fibrosis is a severe genetic disease 

caused by mutations in a gene that codes for a 

protein called CFTR, which controls the body's 

salt and water absorption and secretion. 

Ivacaftor works by targeting one of several 

faulty CFTR proteins in patients, resulting in 

important and long-term improvements in 

lung function [22,23]. 

Author’s perspective 

Preventive Medicines is a future trend related to 

personalized medicine. It is expected that, sooner or 

later, every inanimate object will be able to analyze and 

recognize your genetic code --including that vending 

machine in your workplace or office, which may or may 
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not advise you to skip the chocolate or Vanilla today, so 

that you can skip diabetes tomorrow.  

Personalized Medicine faces many challenges such as 

changing the clinical profession and practice to the 

extent that some futurist figure algorithms and 

machines learning and AI could replace the vast 

majority of the jobs specialist doctors and physician do 

today. At last, an effective execution of personalized 

medication will save numerous lives in the future. 

Many medicines don't work for those who are 

prescribed them. The top 10 grossing drugs in the US in 

2015, they only benefit 1 in 23 to1 in 4 people who take 

them.And worse about this drug is, when 

sometimesdrugs don't work, can still causes different 

side effects. Take aspirin - about 1 in 4 of people who 

take aspirin to minimizethe risk of cardiovascular 

disease. These drugs are unknowingly aspirin resistant 

and still have the risks of GI bleeds that kill 1000s people 

every year. ADR (adverse drug reaction) like these that 

are causes death, by some estimates the number its 4th 

leading cause of death in the US only [24]. 

42% of new medicines in the pipeline have the capability 

to be personalized drugs. In the cancer 73% drugs have 

the potential to be personalized medicines. Over the 5 

years the expected increase in PM investment is 33%. 

 

Conclusion 

The theory of Personalize medicine is still in early 

phase. However, there is an increasingly expanding area 

of healthcare where a practitioner can select medication 

based on a patient's genetic makeup, significantly 

reducing adverse side effects and ensuring better health 

outcomes. Through the use of the personalized 

medications approach, each person will receive their full 

genomic profile details on the day of their birth to put 

into an individual healthcare record, which has the 

potential to have a positive impact on healthcare system 

in the future. Based on patient exposure to multiple 

diseases, this genomic data will allow clinicians and 

doctors to adopt more reliable and efficient healthcare 

approaches. Only the firms that have invested in 

pharmacogenomics and PM will have more advantage 

to survive in modern Pharmaceutical market in future. 

Custom-design diagnosis and treatments will be offered 

to individual patients by matching their genetic profile 

to large knowledge-bases. In future the detection and 

evaluation of disease at each stage will be performing by 

different diagnostic tools. This also will be an 

opportunity for new players to enter in Pharmaceutical 

market by giving innovative ideas in PM. The 

pharmaceutical market will move from a mass market to 

a market of many specialized products in the future. 
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