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Abstract 

AI is redefining precision medicine from vast amounts of genetic, clinical, and patient data to 

provide personalized healthcare approaches. AI-powered genetically diverse models examine 

genetic variations, forecast patient response to treatment, and optimize therapy options per 

person. Machine learning and deep learning technologies facilitate the development of drugs by 

speeding up biomarker identification and minimizing trial-and-error for pharmaceutical 

development. AI helps in the identification of disease pattern, allowing for early diagnosis and 

preventive treatment. AI-based applications utilize genomic information along with lifestyle and 

environmental information to improve the accuracy of treatment. AI-based real-time patient 

monitoring allows for adaptive planning of therapy, enhancing patient care. AI-driven digital 

twins and predictive analytics drive more informed decision-making by clinicians. In addition, AI-

driven automation of clinical activities lessens administrative loads and enhances access to care. 

Ethical concerns such as data privacy, minimization of bias, and regulatory compliance continue 

to be the highest priorities for AI adoption. The potential of precision medicine is in combining AI 

with genomics, electronic health records, and IoT devices to facilitate frictionless data-driven 

medicine. AI-aided predictive analytics supports risk stratification of patients and individualized 

interventions. Neural networks and NLP functions improve medical imaging analysis to facilitate 

early diagnosis. The contribution of AI to democratizing precision medicine facilitates equal access 

to advanced healthcare solutions. As AI continues to evolve, its incorporation into healthcare 

ecosystems promises a next generation of personalized, predictive, and preventive medicine. 
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I. INTRODUCTION 

Artificial Intelligence (AI) is revolutionizing customized medicine by harnessing large amounts of 

patient information to enhance diagnosis accuracy, customize treatment regimens, and expedite drug 

discovery. The ability of AI to analyze complex genetic, lifestyle, and clinical data enables the potential 

to develop precision medicine, with therapies tailored for individual patients rather than adopting a one-

size-fits-all approach. Artificial intelligence algorithms analyze enormous biomedical datasets, 

incorporating genomic data to forecast disease risk and treatment outcomes, hence enhancing patient 

outcomes [3] [5] [9]. In contemporary medicine, AI enables genomic sequencing and the discovery of 
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biomarkers, aiding in the detection of genetic mutations of diseases like cancer and cardiovascular 

diseases at a faster rate. Deep learning algorithms, for example, have played a crucial role in the 

interpretation of genomic data, enabling researchers to decipher complex molecular interactions and 

their implications for designing targeted therapies [4] [8] [10]. AI-based algorithms also aid in the 

development of personalized drug regimens, minimizing adverse drug reactions by considering patient-

specific pharmacogenomic profiles [7] [12] [13]. The uses of AI go beyond drug discovery and 

diagnosis to treatment optimization and clinical decision support. Machine learning algorithms process 

real-time patient data from electronic health records (EHRs) to identify patterns, forecast disease 

progression, and offer tailored interventions [6][11] [14]. Predictive analytics using AI are also useful in 

identifying high-risk patients, allowing for early intervention and minimizing hospital readmission rates 

[16] [17]. Additionally, the coupling of AI with blockchain technology strengthens security and 

interconnectedness of information and creates a solid foundation for precision medicine [13] [18] [19] 

[20].Despite all these developments, AI-based personalized medicine has several challenges awaiting it, 

including ethical issues, data privacy, and algorithmic bias in decision-making. These issues need to be 

addressed with a multidisciplinary approach where policymakers, physicians, and AI researchers 

collaborate to develop transparent, unbiased, and interpretable models with patient safety as the priority 

[6] [15] [18]. With the advancement of AI, its use in precision medicine will be a game-changer for 

transforming healthcare by making treatment more personalized, effective, and accessible [1] [10]. 

 

II.LITERATURE REVIEW 

Mulukuntla and Venkata (2020):Polled the federal policies toward AI-based individualized medicine 

for improving patient care. They explored regulatory frameworks that affect the use of AI in healthcare 

and policy initiatives that boost the application of ethics in AI. They believed that AI improves the 

precision of medicine by analyzing existing patient data in real-time. AI-based forecasting models also 

facilitate disease detection and treatment tailoring. They did emphasize data privacy and transparency in 

AI medicine. Research established evidence that AI needs to be regulated so that it walks the thin line 

between innovation and patient safety to build confidence in AI medicine [1]. 

Orthi et al. (2022):The contribution of AI toward transforming digital healthcare, smart and responsive 

information systems keeping in mind. Their study outlined how AI-driven solutions ease administrative 

activities and improve medical decision-making. The capacity of AI to analyze the big health data sets 

allows early identification of disease and enhanced diagnostics. They highlighted machine learning 

models that tailor the recommendations for treatment through patient history. In addition, AI enhances 

the efficiency of the hospital through the automation of appointment scheduling and tracing of patients. 

Authors concluded that AI-driven digital healthcare remarkably enhances patient outcomes and 

operating efficiency [2]. 

Schork (2019): Referred to the crossroads of precision medicine and artificial intelligence and its 

application in cancer treatment. He described the processing of genetic information by AI, which 

produces very personalized treatment regimens. Drug discovery is supported by AI algorithms to 

discover molecular targets for personalized treatments. Predictive analytics also maximize clinical trial 

design to improve treatment outcomes. The research focused on the ethical uses of AI in medicine, 

mainly data security and prejudice. Schork concluded that using AI for precision medicine could 

transform oncology treatment [3]. 
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Subramanian et al. (2020):Discussed how precision medicine with AI affects chronic disease treatment. 

The research noted AI can scan intricate patient data to forecast disease advancement and reaction to 

treatment. They also evaluated AI algorithms that detect high-risk patients and suggest individualized 

interventions. Machine learning models also improve drug compliance and lifestyle changes in chronic 

disease care. The authors mentioned issues like algorithmic bias and data privacy in the use of AI. The 

authors concluded that the use of AI improves chronic disease care substantially, with improved patient 

outcomes and cost savings [4]. 

Park et al. (2021):Developed a machine learning model for diagnosing disease from laboratory test data. 

Their research demonstrated how AI could predict a range of medical conditions with high accuracy. 

They trained models on real patient data that identify early warning signs of diabetes and cardiovascular 

disease. AI-based algorithms enhanced the accuracy of diagnosis and minimized human errors in 

medical testing. The research highlighted the need for high-quality training data for improved AI 

performance. Their results indicated that AI-driven diagnostic models could potentially improve clinical 

decision-making in medicine significantly [5]. 

Vayena et al. (2018):Discussed the ethical issues of using machine learning in medicine. The research 

discussed privacy issues, ownership of data, and bias in AI-based healthcare. They highlighted the need 

for transparency and explainability of AI algorithms in medical diagnosis. The study recommended 

ethical principles to govern AI use in medicine to achieve equity and accountability. They also discussed 

the potential of AI in empowering patients with customized health information. The authors concurred 

that there should be a balance between innovation and ethics in adopting AI in medicine [6]. 

Boppana (2022):Examined the cooperation between AI and CRM to enable patient-personalized 

healthcare. In his article, he enumerated the ways in which AI combines with CRM to enable effective 

patient interaction and automation of hospital operations. As per the patient interactions' analysis, AI-

based models propose patient-personalized care. AI-powered chatbots, on the other hand, enable more 

interaction with the patients and convenient scheduling. Effectiveness in the management of health 

records, besides eliminating clerical loads, were found through this study. Boppana had concluded that 

integration of AI-CRM enhances healthcare efficiency and patient satisfaction [7]. 

Khan and Haq (2020):Compared applications of AI for analysis of patient data for precision medicine. 

They showed through their study how AI utilizes genetic, clinical, and lifestyle information to make 

personalized treatment strategies. They examined machine learning models predicting susceptibility to 

disease from patients' histories. AI-based decision support systems guide doctors in selecting the best 

available therapeutic approaches. The study focused on the function of AI in biomarker discovery for 

precision therapy. The researchers concluded that AI plays an important function in advancing precision 

medicine via enhanced diagnostic accuracy and treatment efficiency [8]. 

Xu et al. (2019): Explained how AI interprets cancer genomics into precision medicine. The authors' 

study illustrated the ability of AI to interpret high-scale genomic information for the detection of cancer 

mutations. AI-based drug discovery models enhance the development rate of precision cancer therapy. 

They researched the role of AI to predict patient response to chemotherapy and immunotherapy. They 

also referenced heterogeneity and algorithmic bias difficulties with the data. Writers believed AI can 

alter cancer treatment through data-based precision medicine [9]. 

Aturi (2022):Discussed using AI for applications in neural imaging and yoga-induced cognitive 

upgrade. His research critiqued whether AI-empowered neuroplasticity study helps to cognitively 

rehabilitate. Artificial intelligence algorithms decode brain imaging information to measure the impact 
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of meditation on mental processes. AI was challenged to be employed in maximally individualized 

mindfulness treatment. Machine learning algorithms also forecast cognitive decline and propose 

preventive treatment. Aturi concluded that neural imaging with AI provides greater insights into brain 

functioning and therapeutic usage [10]. 

 

III.KEY OBJECTIVES 

➢ AI-Based Precision Medicine: Precision medicine is facilitated by artificial intelligence based on the 

interpretation of genetic information, patient responsiveness to therapy prediction, and individualized 

care protocol tailoring to therapy [3][4][8]. 

 

➢ Genomics and AI: Artificial intelligence plays an important role in interpreting genomic information 

to discover biomarkers, improve diagnosis, and enhance directed treatment approaches [3] [9]. 

➢ Drug Discovery and Development: AI speeds up drug discovery through the optimization of clinical 

trial design and pharma research through predictive modeling [5][7] [17]. 

➢ Predictive Healthcare Analytics: AI-based predictive analytics facilitates the detection of diseases at 

an early stage, personalized risk analysis, and optimization of treatment pathways to enhance overall 

efficiency in healthcare [5][6][8]. 

➢ Ethical and Regulatory Issues: Ethical issues, such as data privacy, bias in AI, and regulatory issues 

in AI-based personalized medicine, need to be resolved for its widespread adoption [6][13]. 

➢ Case Studies and Applications: AI is being used actively in hospitals, biomedical research, and 

pharma companies, especially in India, with significant improvements in healthcare management [1] 

[2] [11]. 

➢ Future Trends and Developments: Emerging AI technologies, including federated learning and 

explainable AI, are also expected to advance further personalized medicine and patient care [10] 

[14][15]. 

 

IV.RESEARCH METHODOLOGY 

Artificial intelligence (AI) has a groundbreaking function in precision medicine by leveraging 

sophisticated machine learning algorithms to dissect intricate biomedical information and deliver 

personalized treatment options. AI fosters precision medicine through the incorporation of genetic, 

molecular, and clinical information to advance diagnostic accuracy, forecast disease course, and enhance 

therapeutic interventions. The process includes a series of prominent steps. Primarily, genomics 

sequencing technologies through AI screen out genetic signs of different conditions and allow 

classifying patients as per their genes. Machine algorithms like deep neural networks and support vector 

machines compute vast amounts of genomics information and recognize patterns which can foresee the 

susceptibility for the disease or reactions to drugs [3][9]. Second, AI-assisted drug discovery hastens the 

discovery of lead therapeutic molecules by predicting drug efficacy through molecular interactions and 

accelerating the discovery process. AI software screens chemical libraries for potential drug leads with 

less time and expense than conventional drug development [5] [11] [12]. Predictive modeling using AI 

maximizes treatment strategies by determining patient-specific parameters like age, comorbidities, and 

lifestyle to suggest personalized interventions [7] [15]. In addition, artificial intelligence (AI)-generated 

imaging and diagnostic solutions enhance disease identification and characterization. Convolutional 

neural networks (CNNs) and natural language processing (NLP) programs examine radiologic images 
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and free-text clinical documents to offer real-time diagnostic assistance. Radiomics empowered by AI 

supports the early identification of diseases like cancer, cardiovascular disease, and neurological 

conditions through the identification of subtle abnormalities in medical imaging [4] [13]. AI combines 

electronic health records (EHRs) to automate workflow and support decision-making. Clinical decision 

support systems (CDSS) using AI analyze real-time patient data, alerting potential adverse reactions and 

confirming individualized treatment compliance. With the use of AI, healthcare professionals can 

provide precise, patient-specific care with reduced errors and enhanced treatment outcomes [6] [10]. 

Ethics and privacy of data remain as crucial in applying AI to precision medicine. Strong regulatory 

procedures and transparent AI models ensure patient confidentiality and impartial clinician decision-

making. Periodic validation of the models and clinician monitoring continue to be essential for fostering 

trust in AI-driven medical treatment [8] [17]. AI transforms precision medicine by investigating genetic 

information, forecasting patient response to therapy, and designing customized treatment regimens. 

Advances in genomics, drug discovery, and personalized treatment recommendation facilitated by AI 

greatly improve patient outcome while maximizing the efficacy of healthcare [1] [16]. 

 

V.DATA ANALYSIS 

Artificial intelligence is transforming precision medicine by leveraging large patient data to anticipate 

treatment response, rationalize drug discovery, and optimize personalized treatment. AI-driven models 

examine genomic, clinical, and lifestyle information to identify associations and patterns outside the 

scope of human experts [3]. Outcomes enable treatment personalization for individual patients, resulting 

in enhanced efficacy and fewer side effects. One of the major uses of AI in precision medicine is in 

cancer treatment. AI models analyze high-dimensional genomic information to forecast a patient's 

vulnerability to cancer and the efficacy of targeted therapies [9]. AI models have been shown to 

outperform conventional statistical models in forecasting patient response to immunotherapy, one of the 

new frontiers of contemporary oncology [4]. Moreover, AI-based clinical decision support systems 

analyze previous patient histories and real-time lab test results to help clinicians make the best treatment 

decisions [5]. Computer-aided drug design is another area that has seen significant expansion. Through 

the analysis of molecular structure and drug-drug interactions, AI accelerates the discovery of drug 

candidates, reducing the time and cost required in traditional drug development processes [8]. Machine 

learning algorithms also predict drug toxicity and side effects, which help drug manufacturing 

companies optimize drug preparations before clinical trials [17]. Besides, AI is facing ethical and 

regulation challenges in precision medicine. Investigators are stressing data privacy and assurance of 

non-bias in the AI models during predictive analytics [6]. AI-based healthcare systems are being worked 

on to render AI solutions to healthcare fair and just, mainly for application to personalized medicine. In 

brief, AI is transforming precision medicine to make disease prediction more precise, expand the range 

of treatment efficacy, and hasten drug development. With increased advancement of AI technologies, 

precision medicine can become even more potent and available for patients worldwide. 

TABLE 1: CASE STUDIES ON AI IN PRECISION MEDICINE 

S.No. AI Application 
Genetic Data 

Analysis 

Predicting 

Patient 

Responses 

Personalized 

Therapy 
Reference 

1 AI-powered AI-driven Predicts drug Tailored therapy [3] 
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genomics for cancer 

treatment 

genome 

sequencing 

identifies 

mutations in 

cancer patients 

effectiveness for 

different genetic 

profiles 

plans improving 

treatment outcomes 

2 
AI-based rare 

disease diagnosis 

Analyzes large 

genetic datasets 

to detect rare 

genetic markers 

Identifies disease 

progression risks 

early 

Enables 

personalized 

treatment for better 

prognosis 

[4] 

3 

Deep learning for 

Alzheimer’s 

prediction 

Analyzes genetic 

and lifestyle data 

to predict 

Alzheimer’s risk 

Assesses potential 

response to 

medications 

Personalized 

interventions for at-

risk individuals 

[5] 

4 
AI in cardiovascular 

medicine 

Uses genomic 

and biometric 

data to predict 

heart disease 

risks 

Determines 

response to statins 

and other 

treatments 

Optimized 

cardiovascular 

therapy plans 

[13] 

5 
AI-driven 

pharmacogenomics 

AI analyses 

drug-gene 

interactions for 

optimal 

prescriptions 

Predicts adverse 

reactions to 

medications 

Custom drug  

recommendations 

to reduce side 

effects 

[9] 

6 
AI in precision 

oncology 

Identifies genetic 

mutations linked 

to cancer 

subtypes 

Predicts patient-

specific responses 

to targeted 

therapies 

Personalized cancer 

treatment strategies 
[8] 

7 
AI-driven diabetes 

management 

AI assesses 

genetic markers 

influencing 

diabetes 

progression 

Predicts response 

to insulin and 

other treatments 

Personalized 

dietary and 

medication plans 

[4] 

8 

NLP-based EHR 

analysis for genetic 

insights 

Extracts genetic 

patterns from 

unstructured 

medical records 

Identifies patients 

at high risk for 

genetic disorders 

Customizes 

treatment plans 

based on genetic 

findings 

[11] 

9 

AI in 

immunotherapy 

response prediction 

Analyzes 

immune system 

interactions with 

genetic 

variations 

Predicts success 

rate of 

immunotherapy in 

cancer patients 

Personalized 

immunotherapy 

regimens 

[17][18] 

10 
AI-based precision 

nutrition 

Integrates 

genetic, 

Predicts impact of 

dietary changes 

Personalized 

nutrition plans for 
[7] 
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microbiome, and 

lifestyle data 

on health disease prevention 

11 
AI-powered prenatal 

genetic screening 

Identifies fetal 

genetic 

abnormalities 

using AI-driven 

analysis 

Predicts potential 

genetic conditions 

before birth 

Enables 

personalized 

prenatal care 

[6] 

12 
AI in neurological 

disorder treatments 

AI analyses 

genetic and 

neural imaging 

data 

Predicts 

effectiveness of 

neuroplasticity 

therapies 

Custom 

rehabilitation 

programs for 

patients 

[10] 

13 
AI-driven clinical 

trial optimization 

Uses patient 

genetic data to 

match 

participants to 

trials 

Predicts success 

rate based on 

patient-specific 

genetic factors 

Personalized trial 

inclusion criteria 
[17] 

14 
AI in autoimmune 

disease management 

Analyzes genetic 

predisposition to 

autoimmune 

disorders 

Predicts flare-up 

risks and 

treatment efficacy 

Customized 

treatment and 

lifestyle 

adjustments 

[15] 

15 
AI-driven chronic 

disease management 

Uses AI to 

analyze multi-

genetic data for 

chronic 

conditions 

Predicts patient-

specific responses 

to long-term 

treatments 

Personalized care 

plans for chronic 

illness management 

[4] 

Artificial intelligence is central to precision medicine with the use of genetic data analysis, prediction of 

patient treatment response, and design of personalized therapy regimens. Genomics based on AI 

provides genome sequencing in cancer patients for delivering personalized treatment strategies [3]. AI is 

also central to diagnosing orphan diseases where it identifies genetic markers to forecast disease 

occurrence and offer early intervention [4]. Additionally, AI's deep learning aids in forecasting 

Alzheimer's disease applying genetic and lifestyle information to determine the efficacy of drugs [5]. AI 

improves cardiovascular medicine (Case 4) by forecasting cardiovascular risk based on genomic and 

biometric information and offering personalized therapy plans [13]. Pharmacogenomics applies AI to 

examine drug-gene interactions, minimizing adverse drug reactions through personalized prescriptions 

[9]. 

In cancer, AI-based analysis detects cancer subtype mutations and individualizes treatment regimens 

based on them [8]. Diabetes treatment is aided by AI's capability to forecast patient reaction to insulin 

and customize medication regimens [4]. AI-based natural language processing discovers useful genetic 

information from electronic health records, supporting disease risk identification and treatment 

customization [11]. AI also improves immunotherapy by forecasting immune system interactions and 

tailoring immunotherapy protocols in cancer patients [17]. AI maximizes precision nutrition by 

combining genetic, microbiome, and lifestyle information to deliver personalized diet protocols [7]. 

Prenatal genetic screening uses AI to identify fetal genetic diseases so that prenatal therapy can be 
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individualized [6]. In neurological disorder treatments AI integrates genetic and neural imaging data to 

personalize rehabilitation programs [10]. Clinical trial optimization (Case 13) benefits from AI’s ability 

to match patients based on genetic data, improving trial success rates [17]. Autoimmune disease 

management (Case 14) sees advancements through AI’s ability to predict disease flare-ups and 

customize treatment strategies [15]. Finally, AI-based chronic disease care uses multi-genetic analysis to 

construct long-term, individualized treatment plans for chronically ill patients [4]. These cases 

demonstrate the revolutionary effect of AI on precision medicine by supporting data-based, 

individualized healthcare solutions. 

 

TABLE 2: REAL-TIME EXAMPLES OF HOW AI IS ENABLING PRECISION MEDICINE 

ACROSS DIFFERENT INDUSTRIES, FOCUSING ON AI-DRIVEN ADVANCEMENTS. 

Company AI Application Industry Impact 
Technology 

Used 
Reference 

IBM Watson 

Health 

AI-driven 

genomics analysis 

for cancer 

treatment 

Healthcare Personalized therapy 

based on genetic 

data 

Machine 

Learning, 

NLP 

[3] [9] 

Google 

DeepMind 

AI predicts 

protein structures 

for drug 

discovery 

Biotech Faster and more 

accurate drug 

development 

AlphaFold, 

Deep 

Learning 

[5][9] 

Novartis AI in clinical 

trials to identify 

patient response 

Pharmaceuticals Optimized drug 

efficacy and patient 

safety 

AI-based trial 

modelling 

[4] [8] 

Tempus 

Labs 

AI-driven 

precision 

oncology 

solutions 

Healthcare Tailored cancer 

treatment 

recommendations 

Genomic 

Sequencing, 

AI 

[3] [9] 

AstraZeneca AI-assisted drug 

target 

identification 

Pharmaceuticals Speeds up drug 

discovery processes 

Deep 

Learning 

[5][9] 

Mayo Clinic AI for 

cardiovascular 

disease risk 

prediction 

Healthcare Early detection and 

prevention strategies 

AI-based 

diagnostics 

[13] [17] 

Roche AI-based 

pathology 

analysis for 

personalized 

medicine 

Biotech Enhanced accuracy 

in cancer detection 

Machine 

Learning 

[3] [9] 

Pfizer AI-driven vaccine 

development 

(COVID-19) 

Pharmaceuticals Faster vaccine 

rollout and 

effectiveness 

AI 

modelling, 

Data 

[8] [17] 
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Analysis 

Microsoft 

Healthcare 

AI-powered 

medical imaging 

analysis 

Healthcare More precise 

diagnostics and 

treatment 

Computer 

Vision, AI 

[3][9] 

Siemens 

Healthineers 

AI for predictive 

patient 

monitoring 

Healthcare Reduced hospital 

readmission rates 

IoT, AI 

Sensors 

[4][8] 

Sanofi AI in rare disease 

identification 

Pharmaceuticals Improved patient 

outcomes through 

early detection 

AI-Driven 

Diagnostics 

[5][9] 

Johnson & 

Johnson 

AI-enabled 

robotic surgery 

Healthcare Increased precision 

and faster recovery 

Robotic AI 

Systems 

[3] [9] 

Illumina AI-driven genome 

sequencing 

Biotech More personalized 

medical treatments 

AI-powered 

Genomics 

[5][9] 

Merck AI for 

personalized 

diabetes 

management 

Pharmaceuticals Improved glucose 

level predictions 

AI 

Algorithms, 

Big Data 

[4][8] 

Apple Health AI-driven health 

monitoring 

(Apple Watch) 

Wearable Tech Real-time health 

tracking for early 

warnings 

AI-based 

Health 

Sensors 

[5][9] 

Artificial intelligence (AI) is making a big difference in precision medicine by analyzing genetic 

information, forecasting patient responses to therapies, and delivering customized therapy protocols. A 

few of the top healthcare, pharma, and biotech companies are using AI-driven solutions to improve 

patient care, drug discovery, and disease management.IBM Watson Health, for example, utilizes AI in 

the genomic analysis to determine the most suitable cancer treatment for a patient's genomic 

information. This helps to tailor therapy more accurately, enhance patient survival, and optimize 

treatment efficacy [3], [9]. In another example, Google DeepMind transformed protein structure 

prediction with AlphaFold technology, enhancing drug discovery through enhanced protein folding and 

interaction information [5] [9]. Novartis uses AI in clinical trials to discover patient reactions to drugs, 

hence optimized treatment with fewer side effects. The technology personalizes the drugs to individual 

patients, therefore enhancing their effectiveness and safety [4] [8]. Tempus Labs does business in 

precision oncology offerings that are based on AI using genomic sequencing information to offer cancer 

therapy on an individualized level, hence therapy selection for oncologists is maximized [3][9]. 

AstraZeneca is also integrating AI in the identification of drug targets, accelerating drug discovery 

significantly and reducing development cost [5][9]. In cardiovascular disease treatment, Mayo Clinic is 

using AI for risk prediction to allow early diagnosis and preventive treatment of heart disease. AI-based 

cardiology diagnostics improve patient outcomes by identifying possible risks prior to them worsening 

[13], [17]. Roche is utilizing AI for pathology testing to accelerate precision medicine with more precise 

cancer diagnosis and therapy advice [3], [9]. Pfizer had applied AI-based models in the development of 

vaccines, especially due to the COVID-19 outbreak, as it accelerated the rollout of vaccines and their 

efficacy using real-time analysis of data [8] [17]. Microsoft Healthcare has created artificial intelligence-

based medical image analysis software that enhances the accuracy of diagnosis for many conditions, 
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minimizing misdiagnosis and improving treatment planning [3], [9]. Siemens Healthineers uses AI to 

predict patient deterioration through systems for monitoring, minimizing hospital readmission and 

improving long-term healthcare outcomes [4] [8] [20]. Sanofi is applying AI to identify rare diseases 

early on and treat the patient effectively and in time. AI-based diagnostics can diagnose conditions that 

go undetected for years otherwise [5][9]. Johnson & Johnson is enhancing the precision of surgery with 

AI-based robotic surgery solutions, making it possible to carry out minimally invasive surgeries that 

allow quicker recovery times and enhanced surgical accuracy [3][9][18]. Illumina uses AI-driven 

genome sequencing to drive personalized medicine by pinpointing genetic disease markers and hence 

enabling early diagnosis and tailored treatment regimens [5] [9]. Merck uses AI for diabetes, where 

machine learning is used for tracking blood sugar levels and generating personalized advice on improved 

disease control [4][8]. Finally, Apple Health employs AI with wearables like the Apple Watch to 

provide real-time health monitoring, enabling users to monitor vital signs and identify early warning 

indicators of diseases [5] [9]. Such uses of AI in real-world applications for precision medicine illustrate 

how the technology is transforming healthcare with more personalized, effective, and accessible 

treatment. With the use of AI to power genomics, drug discovery, and personalized therapy, these 

companies are leading the way towards a future where medicine is tailored to the specific needs of each 

patient. 

Fig 1: Precision Medicine [3] 

 

Fig 2:Integration of AI and precision medicine enhances individual healthcare [5]
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VI. CONCLUSION 

Artificial intelligence is transforming precision medicine by enabling patient-centric health care through 

data-driven interventions. AI can provide tailored treatment options according to the individual profile of 

the patient through genetic, clinical, and lifestyle data. Through genomics-guided drug discovery-based 

machine learning models to AI-assisted diagnosis and treatment recommendation, medical decision-

making is being transformed. All these transform the quality of patient outcomes as well as make the 

health care system efficient by minimizing trial-and-error-based interventions and maximizing resource 

optimization. Moreover, AI use in predictive analytics aids in the early diagnosis of diseases and risk 

profiling and thereby transforms precision medicine into a preventive and proactive approach. However, 

data privacy, algorithmic bias, and regulatory issues need to be addressed to realize the effective and 

ethical use of AI in medicine. As technology continues to advance the AI, its applications to healthcare 

systems will usher in the day when treatments are more efficient, targeted, and available, ultimately 

witnessing the arrival of a new generation of personalized medicine. 
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