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ABSTRACT 
Artificial Intelligence (AI) revolutionizes healthcare through advanced algorithms, analyzing patient data for precise disease diagnosis 

and optimized drug management. Despite challenges in data privacy and ethical deployment, AI's transformative potential holds promise 

for improved patient care. Collaboration and innovation will drive the future of AI in healthcare, shaping a dynamic landscape. 
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INTRODUCTION (1, 2) 
Artificial intelligence (AI) is revolutionizing healthcare and biomedical research, exemplified by the Aravind Eye Care System's 

deployment of automated image classification for diabetic retinopathy screening. This is particularly significant in addressing the global 

impact of diabetes-related eye conditions affecting 90 million individuals and being a major cause of adult blindness. Fundus 

photography, employed for monitoring diabetic retinopathy, becomes more accessible with AI, given the scarcity of ophthalmologists 

in various regions globally.Over the years, AI research has evolved, giving rise to virtual assistants like Apple's Siri and Amazon's 

Alexa, capable of understanding natural language. Presently, AI's transformative influence extends beyond virtual assistants to 

healthcare, finance, transportation, academia, and research. In academia, AI enhances education through intelligent tutoring systems, 

improving student learning outcomes. In research, AI's ability to analyze large datasets unveils intricate patterns, leading to 

breakthroughs in genomics and drug discovery. AI also contributes to healthcare by creating diagnostic tools and personalized treatment 

plans.AI algorithms analyze medical images (X-rays, MRIs, ultrasounds, CT scans), enhancing diagnostic accuracy and efficiency. Its 

versatility extends to answering patient queries, aiding surgeries, and contributing to pharmaceutical development. This improves patient 

care outcomes by enabling precise treatment plans. AI's potential to revolutionize healthcare includes disease diagnosis, drug 

management, and personalized treatment plans. 

 

 
Figure No 1: Application of AI in Healthcare 
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Artificial Intelligence in Disease Diagnosis (3-8) 

Real-time data analysis is crucial for detecting infectious diseases promptly, impacting society, the economy, and the world. AI's benefits 

extend to creating robotic surgeons, advancing healthcare beyond data processing. Kumar and Singla (2021) explore diverse AI 

applications in disease detection modeling. AI enables machines to learn like humans, identifying patterns and images. In healthcare, 

AI revolutionizes data handling for patient care by employing system planning. Real-world data, prone to errors, undergoes 

preprocessing to eliminate discrepancies. Information cleansing addresses anomalies, and information osmosis amalgamates data from 

diverse sources, correcting errors. The final step involves standardizing data for computational use, with various approaches available. 

In information mining computations, data evolution is crucial for maximal accuracy, focusing on reducing information to more useful 

levels. Information gathering involves testing and preparing data indexes. Analytical modeling assesses the probability of a given event 

based on input factors, particularly effective in illness prediction. 

 

 
Figure No 2: Framework for Disease Detection System 

Artifcial Intelligence Techniques in Disease Diagnosis and Prediction (9-17) 

1. Machine Learning Application In Diagnosis Image-Based Diseases 

Machine Learning (ML) is a rapidly expanding field, particularly in medical imaging analysis within AI. ML, vital for computer-aided 

diagnosis and illness detection, leverages various imaging techniques like CT, PET, tomosynthesis, MRI, tomography, and diffuse 

optical tomography. ML relies on data, automatically identifying patterns to make predictions or decisions in unpredictable scenarios. 

Recent applications include analyzing electronic health records with natural language processing for disease diagnosis. Explainable AI 

techniques like SHAP are crucial for transparency in medical decision-making. Generative models like GANs create artificial medical 

images, enhancing data for improved model performance, chosen based on specific challenges and data types. 

 

2. Deep Learning Applications In Diagnosis Image-Based Diseases  

Deep Learning (DL) stands out as a powerful technology, particularly in the realm of medicine, where it automatically learns intricate 

features and patterns. DL, especially through Convolutional Neural Networks (CNN) and other variants like Deep Neural Networks 

(DNN) and Recursive Neural Networks (RNN), has transformed medical image-based diagnosis. DL's superiority lies in automated 

feature extraction, extensive data analysis capabilities, and unparalleled accuracy, making it particularly effective for large datasets. 

Techniques such as Region Aggregation Graph Convolutional Network (RAGCN) showcase DL's application in medical imaging, 

dividing images into segments and employing Graph Convolutional Networks (GCNs) for precise feature extraction. Other methods, 

like the lesion-attention pyramid network (LAPNet), use attention mechanisms for targeted lesion identification in medical images. It’s 

enhancing its role in disease prediction and diagnosis. 

 
Figure No. 3: Comparison of Machine and Deep Learning 
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Diagnositic use of AI 

• Medical Imaging: AI algorithms trained on medical images like X-rays, MRIs, and CT scans can detect abnormalities with 

remarkable accuracy, often surpassing the abilities of even experienced human radiologists. This leads to earlier and more precise 

diagnoses, allowing for timely interventions and improved patient outcomes. 

• Genomics: AI can analyze genetic data to identify mutations and risk factors associated with various diseases. This personalized 

approach to diagnosis paves the way for preventative measures and targeted treatment strategies. 

• Electronic Health Records (EHRs): AI can analyze EHRs, which contain a patient data, to identify patterns and predict the 

onset of diseases. This can help prevent illnesses. 

 

Main Advantages of Applying AI to Healthcare Diagnosis (18) 

1. Increase precision: A disease can be accurately diagnosed at an early stage thanks to AI algorithms that can analyse enormous 

volumes of medical data. Reducing diagnostic errors. 

2. Quicker Response Time: Fast test result diagnosis is another important advantage of AI in healthcare. When compared to 

manual diagnosis, AI analyse test results quickly. 

3. Personalised Health Care: AI in healthcare also enables patients to receive personalised medication regimens and therapies. 

Finding patterns and correlations requires a thorough examination of individuals' clinical data, genetic information, and treatment 

outcomes.  

4. Forecasting and Analysis: AI evaluates patient data from their electronic medical records (EMRs) in real time and forecasts 

how their therapies will work. 

5. Clinical Advisory Services: AI can also be used by medical professionals to recommend appropriate treatments for illnesses 

and assist physicians in selecting the best course of action. 

 

Challenges of Artificial Intelligence in Disease Diagnosis (23, 24) 

1. Generalisation and Clinical Usefulness: The clinical usefulness of AI systems is limited because they frequently fail to achieve 

dependable generalizability, medical data sets. 

2. Ethical Considerations: Using AI to diagnose diseases is fraught with ethical problems, such as data protection and privacy 

difficulties.  

3. Model Validation and Accuracy: It's critical to guarantee the precision and dependability of AI models. Preventing 

misdiagnoses and fostering trust among the medical community. 

4. Interpretability and Explainability: Healthcare practitioners may find it difficult to comprehend the reasoning behind 

diagnoses due to the interpretability of AI models. 

5. Data Quality and Bias: The accuracy and equity of disease diagnosis may be impacted by biassed predictions caused by biases 

in the datasets. 

6. Integration with healthcare Workflow: For AI to be widely adopted, it must be ensured that healthcare procedures are enhanced 

rather than disrupted. 

7. Cost and Resource Allocation: Overcoming financial obstacles and guaranteeing accessibility for healthcare facilities with 

restricted funding are problems. 

8. Regulatory Frameworks and Standards: Lack of uniform regulatory frameworks for artificial intelligence in healthcare 

prevents the technology from being widely used.  

 

Challenges Faced By the Researcher in Diagnosis of Disease (1) 

1. Limited Size of Data: Lack of data to train the model was the most prevalent issue across the majority of the trials. A limited 

sample size suggests a smaller training set. 

2. Excessive dimensions: High dimensionality is data-related problem in cancer research.  

3. Effective method for selecting features: To eliminate the data cleaning processes and produce high illness prediction accuracy, 

computational efficient selection method is needed.  

4. Generalizability of Models: A prediction model that has been validated on a single site has been suggested by the majority of 

investigations.  

5. Clinical Application: To help the medical professional confirm the diagnosis decisions, these models must be evaluated in a 

clinical scenario. 
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Case Study: Detection of Hypertension Disease (1) 

Researchers have harnessed the power of Artificial Intelligence (AI) to diagnose hypertension, utilizing input data like blood pressure 

and demographics. Krittanawong et al. (2018) condensed recent developments, showcasing AI's capability to predict hypertension early 

and study its risk factors. Arsalan et al. (2019) used public datasets like DRIVE and STARE for retinal imaging to identify hypertension, 

achieving impressive accuracy metrics. Kanegae et al. (2020) employed XGBoost and Ensemble models, with XGBoost excelling in 

predicting hypertension risk. Koshimizu et al. (2020) used AI to analyze vast data, predicting circulatory strain and exploring artificial 

neural networks for blood pressure control. However, Mueller et al. (2020) raised concerns about AI's application to extensive 

hypertension datasets, emphasizing the potential for dubious outcomes. Kwon et al. (2020) applied AI to predict pulmonary hypertension 

through electrocardiography. Sakr et al. (2018) evaluated various AI techniques, emphasizing AI's role in providing forward-thinking, 

personalized, and preventative healthcare insights for hypertension. 

 

 
Figure No 4: Pulmonary Hypertension. 

 

Artificial Intelligence in Drug Management (19-21) 

AI speeds up procedures, increases productivity and its enhanced human knowledge to solve problems.The main parts of artifical 

intellegence in drug management are: 

• Drug Discovery and Development: AI can streamline the drug discovery process by analyzing vast chemical libraries and 

predicting the efficacy and potential side effects of new drugs. This significantly reduces the time and cost. 

• Personalized Medicine: AI can analyze predict how they will respond to specific drugs. This approach optimizes treatment efficacy 

while minimizing side effects. 

• Dosage Optimization: AI determines the optimal dosage for maximum effectiveness and minimal adverse effects. This 

personalized approach to medication management ensures the best possible therapeutic outcomes. 

 

AI in Drug Discovery 

Drug development and research have been transformed by AI in many ways. Among AI's major contributions in this field are the 

following: 

1. Target Identification: AI helps in the development of drugs that can alter biological processes by identifying targets and molecular 

pathways linked to disease.  

2. Virtual Screening: AI helps researchers save time and resources by selecting compounds for experimental testing by modelling 

chemical interactions and estimate binding affinities.  

3. Structure-Activity Relationship (SAR) Modeling: AI models have the ability to connect a chemical structure to its biological 

action and create compounds with desired properties. 

4. De Novo Drug Design: AI broadens the chemical space and supports the creation of novel therapeutic candidates by adding 

knowledge from chemical libraries and experimental data.  

5. Optimization of Drug Candidates: To maximise their efficacy and reduce any possible negative effects. 

6. Drug Repurposing: AI expedites and lowers the cost of drug research by repurposing current medications for novel uses.  

7. Toxicity Prediction: In clinical studies, this helps researchers minimise potential negative reactions and prioritise safer drugs. 
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Resources and Applications: Advancements in AI in Drug Discovery are (22) 

1. AI in Drug Discovery: Revolutionizing Processes: Drug development procedures have been dramatically transformed by AI 

approaches, which solve issues with speed, precision, and efficiency. Large-scale datasets are analysed. 

2. AI's Role in Personalized Medicine: Treatment efficacy is increased and adverse effects are decreased when treatment plans are 

customised based on information specific to each patient. AI-driven tactics make use of patient-specific data to provide a more 

accurate knowledge. 

3. Applications in Drug Discovery Pipelines: AI-powered computational methods greatly cut down on the time and resources 

needed for traditional methods. 

4. Advancements in Drug Research & Development: This can help with the identification of novel medication targets and the 

understanding of disease causes. AI-driven pharmaceutical has the potential to improve clinical trial success rates and solve unmet 

medical needs. 

5. Decoding the Potential: Transforming Drug Discovery: AI helps researchers make data-driven decisions by deciphering 

complex biological facts, which improves the efficiency of the drug discovery process. 

6. Challenges and Opportunities: To fully utilise AI in personalised medicine and drug discovery, cooperation amongst 

researchers, physicians, and regulatory agencies is essential. 

 

Clinical Significance: AI has a clinical role in medication management, offering instruments for effective analysis and decision-making 

in medical environments. AI-driven medication administration and treatment processes have the potential to significantly improve 

patient care. 

 

Pre-clinical and clinical development: AI-based methods can help choose candidates for pre-clinical trials by finding pertinent 

biomarkers for human diseases, predicting harmful side effects, and selecting a patient cohort by filtering a high-dimensional set of 

clinical factors.  

 

FDA approval and post-market analysis: Utilizing Natural Language Processing (NLP), scientific literature can be mined to report 

side effects, such as drug toxicity or resistance, and to create automated assessments for FDA approval or patent applications. 

Pharmaceutical businesses may be able to maximise their commercial resources by using machine learning-based methods to predict a 

product's potential sales. 

 

Challenges and Considerations 

Data Privacy and Security: The vast amount of data used in AI healthcare applications raises concerns about privacy and security. 

Robust data governance frameworks are crucial to ensure patient data is protected. 

 

Algorithmic Bias: AI algorithms trained on biased data can perpetuate existing healthcare disparities. Careful data selection and 

algorithm development are essential to mitigate bias and ensure equitable healthcare delivery. 

 

Human-AI Collaboration: AI should not replace, but rather, augment the expertise of healthcare professionals. Effective human-AI 

collaboration is key to maximizing the benefits of AI in diagnosis and drug management. 

 

CONCLUSION 
Artificial intelligence (AI) in healthcare has enormous potential to revolutionise medication administration and disease detection. Along 

with improving medical diagnosis efficiency and accuracy, the integration of machine learning, natural language processing, and other 

AI technologies speeds up the process of finding new drugs and optimising existing ones. However, to guarantee that AI in healthcare 

continues to help patients and the medical community, thorough evaluation of the ethical implications and continued attempts to address 

difficulties are crucial. 

 

REFERENCES 
1. Yu, K. H., Beam, A. L., & Kohane, I. S. (2018). Artificial intelligence in healthcare. Nature biomedical engineering, 2(10), 719-731. 
2. Secinaro, S., Calandra, D., Secinaro, A., Muthurangu, V., & Biancone, P. (2021). The role of artificial intelligence in healthcare: a structured 

literature review. BMC medical informatics and decision making, 21, 1-23. 
3. Minaee, S., Kafieh, R., Sonka, M., Yazdani, S., & Soufi, G. J. (2020). Deep-COVID: Predicting COVID-19 from chest X-ray images using 

deep transfer learning. Medical image analysis, 65, 101794. 



 

SJIF Impact Factor (2023): 8.574| ISI I.F. Value: 1.241| Journal DOI: 10.36713/epra2016          ISSN: 2455-7838(Online) 

EPRA International Journal of Research and Development (IJRD) 
Volume: 8 | Issue: 12 | December 2023                                                                    - Peer Reviewed Journal 

 
 

2023 EPRA IJRD    |    Journal DOI:  https://doi.org/10.36713/epra2016      | https://eprajournals.com/ |283 |  
 

4. Kumar, Y., & Singla, R. (2021). Federated learning systems for healthcare: perspective and recent progress. In Federated Learning Systems: 
Towards Next-Generation AI (pp. 141-156). 

5. Tengnah, M. A., Sooklall, R., & Nagowah, S. D. (2019). A predictive model for hypertension diagnosis using machine learning techniques. 
In Telemedicine technologies (pp. 139-152). Academic Press. 

6. Sarao, V., Veritti, D., & Lanzetta, P. (2020). Automated diabetic retinopathy detection with two different retinal imaging devices using 
artificial intelligence: A comparison study. Graefe's Archive for Clinical and Experimental Ophthalmology, 258, 2647-2654. 

7. Keenan, T. D., Clemons, T. E., Domalpally, A., Elman, M. J., Havilio, M., Agrón, E., & Chew, E. Y. (2021). Retinal specialist versus 
artificial intelligence detection of retinal fluid from OCT: age-related eye disease study 2: 10-year follow-on study. Ophthalmology, 128(1), 
100-109. 

8. Abdar, M., Yen, N. Y., & Hung, J. C. (2018). Improving the diagnosis of liver disease using multilayer perceptron neural network and 
boosted decision trees. Journal of Medical and Biological Engineering, 38, 953-965. 

9. Bibault, J. E., & Xing, L. (2020). Screening for chronic obstructive pulmonary disease with artificial intelligence. The Lancet Digital Health, 
2(5), e216-e217. 

10. Sajedian, A., Ebrahimi, M., & Jamialahmadi, M. (2012). Two-phase Infow performance relationship prediction using two artificial 
intelligence techniques: multi-layer perceptron versus genetic programming. Pet Sci Technol, 30(16), 1725. 

11. Wolberg, W. H., Street, W. N., & Mangasarian, O. L. (1994). Machine learning techniques to diagnose breast cancer from image-processed 
nuclear features of fine needle aspirates. Cancer Letters, 77(2–3), 163. 

12. Cao, R., Bajgiran, A. M., Mirak, S. A., Shakeri, S., Zhong, X., Enzmann, D., & others. (2019). Joint prostate cancer detection and Gleason 
score prediction in mp-mri via focalnet. IEEE Transactions on Medical Imaging, 38(11), 2496. 

13. Li, C., Zhang, Y., Weng, Y., Wang, B., & Li, Z. (2023). Natural language processing applications for computer-aided diagnosis in oncology. 
Diagnostics, 13(2), 286. 

14. Nordin, N., Zainol, Z., Noor, M. H. M., & Chan, L. F. (2023). An explainable predictive model for suicide attempt risk using an ensemble 
learning and Shapley additive explanations (SHAP) approach. Asian Journal of Psychiatry, 79, 103316. 

15. Chen, Y., Lin, Y., Xu, X., Ding, J., Li, C., Zeng, Y., & others. (2023). Multi-domain medical image translation generation for lung image 
classification based on generative adversarial networks. Computer Methods and Programs in Biomedicine, 229, 107200. 

16. Li, X., Jiang, Y., Liu, Y., Zhang, J., Yin, S., & Luo, H. (2022). RAGCN: region aggregation graph convolutional network for bone age 
assessment from x-ray images. IEEE Transactions on Instrumentation and Measurement, 71(1). 

17. Bajwa, J., Munir, U., Nori, A., & Williams, B. (2021). Artificial intelligence in healthcare: transforming the practice of medicine. Future 
Healthcare Journal, 8(2), e188. 

18. Emeritus. (n.d.). AI and ML: Benefits of AI in Healthcare. Retrieved from https://emeritus.org/blog/ai-and-ml-benefits-of-ai-in-healthcare/ 
19. Qureshi, R., Irfan, M., Gondal, T. M., Khan, S., Wu, J., Hadi, M. U., & Alam, T. (2023). AI in Drug Discovery and its Clinical Relevance. 

Heliyon, 9(6), e08098. 
20. Chen, W., Liu, X., Zhang, S., & Chen, S. (2023). Artificial intelligence for drug discovery: Resources, methods, and applications. Molecular 

Therapy-Nucleic Acids, 23, 301-312. 
21. Vora, L. K., Gholap, A. D., Jetha, K., Thakur, R. R., Solanki, H. K., & Chavda, V. P. (2023). Artificial intelligence in pharmaceutical 

technology and drug delivery design. Pharmaceutics, 15(7), 1916. 
22. Paul, D., Sanap, G., Shenoy, S., Kalyane, D., Kalia, K., & Tekade, R. K. (2021). Artificial intelligence in drug discovery and development. 

Drug Discovery Today, 26(1), 80. 
23. Kelly, C. J., Karthikesalingam, A., Suleyman, M., & others. (2019). Key challenges for delivering clinical impact with artificial intelligence. 

BMC Medicine, 17(1), 195. 
24. Mirbabaie, M., Stieglitz, S., & Frick, N. R. J. (2021). Artificial intelligence in disease diagnostics: A critical review and classification on the 

current state of research guiding future direction. Health Technol, 11, 693–731. 

https://emeritus.org/blog/ai-and-ml-benefits-of-ai-in-healthcare/

