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Abstract 

Artificial Intelligence (AI) is driving fast changes in the area of mission-diagnostics, treatment 

planning, and patient care provisioning. This paper investigates the use of AI in some of the 

important areas such as medical imaging, genomics, clinical decision support, remote monitoring, 

surgical robotics and virtual care. Through the application of powerful algorithms, Machine 

Learning and Natural Language Processing capabilities, AI empowers healthcare providers to 

facilitate the early detection of diseases, improve precision medicine, alleviate clinical workloads 

and broaden the reach of medical services through virtual health. This has real-world examples of 

how organisations such as NHS, SGPGIMS and Northumbria University are benefiting from 

greater operational in the efficiencies created and outcomes. Yet for all the promise, there’s no 

shortage of challenges to bringing AI into healthcare.?From data privacy and algorithmic bias to 

regulatory uncertainty and ethical concerns, AI and health are a complex combination. The paper 

highlights the importance of transparent and fair AI algorithms that are clinically validated, 

concluding that with responsible policy-making and working together across disciplines, AI can 

play a dependable and transformative role in global healthcare delivery. 
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1. Introduction 

Artificial intelligence (AI) has matured from a theoretical concept to an impactful technology pervading 

contemporary healthcare that has real clinical utility that can improve diagnostics, personalize treatment based on 

a patient’s individual profile, optimize health administrative tasks, and lower the operational expenses. There is 

an increasingly reliance on AI, particularly in traditional medical systems that are weighed down by information 

obesity, myriad variations in practice and a lack of personalized strategies to enter systemic defects and enhance 

the quality of care. AI-enhanced decision support systems can, for instance, process large volumes of data from 

e-health records, medical images, and genomic sequences much more rapidly than human practitioners, detecting 

patterns and anomalies that are beyond the scope of human perception (Washington Post, 2024). AI technology 

has become as good or better than radiologists at detecting certain conditions, such as breast cancer and lung 

nodules, in diagnostic imaging, improving early detection and decreasing false positives. Meanwhile, as AI-

powered genomic analysis helps doctors identify disease risks and personalize treatments at the molecular level 

(a main pillar of precision medicine), it maintains that both the patient's AI file and own sequencing file should 

be protected.  

The use of AI is also expanding to hospital resource utilization and remote patient monitoring, surgical robots, as 

well as speech recognition for clinical documentation, greatly reducing physician burnout and workflow 

inefficiency. These advances bring with them challenges however – quality of data, ethical considerations, 

transparency of models, and ensuring fair access are all fundamental issues. This article gives an overview of how 

AI is changing diagnostics and treatment and presents recent advances, case studies, and future research 
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directions, with an emphasis on integrating these languages safely, ethically, and effectively into healthcare 

systems world-wide. 

2. AI in Medical Imaging and Diagnostics 

Artificial intelligence (AI) has become a revolutionary technology in medical imaging and diagnostic services by 

providing potential benefits of speed, accuracy and access in the detection of the disease and clinical decision-

making process. Radiology, cancer screening, cardiopulmonary imaging and multimodal diagnostic integration: 

AI is changing and standardizing diagnostic protocols in healthcare systems worldwide. 

Table 1: AI Applications in Medical Imaging and Diagnostics 

Subdomain Use Case AI Technology/Tool Institution / Source Impact 

Radiology & 

Cancer 

Breast cancer detection 

via mammography 

AI-assisted screening 

models 

Life Makers Hub 

(2025) 

+17.6% detection rate, 

reduced false recalls 

Melanoma screening 

using smartphone 

dermoscope 

Derm (Skin 

Analytics) 

Chelsea & 

Westminster NHS 

(The Times, 2025) 

99.9% rule-out 

accuracy within ~5 

mins 

Chest & Lung 

Imaging 

Triage and reporting of 

chest X-rays 

AI radiology tools Indian public 

hospitals 

Processed >150,000 

images; reduced 

backlog and diagnosis 

delay 

Lung nodule detection Deep learning 

(MGH/MIT model) 

StartUs Insights 

(2024) 

~94% accuracy vs. 

~65% by human 

radiologists 

Specialized 

Diagnostics 

Asthma and lung 

disease detection from 

breath 

PBM Hale (handheld 

breath analyzer) 

Northumbria 

University (The 

Guardian, 2025) 

Portable, non-invasive, 

early-stage detection 

Plaque characterization 

in angioplasty 

AI-enhanced OCT SGPGIMS, 

Lucknow (Times of 

India, 2025) 

Improved decision-

making in stent 

placement 

Multimodal 

Imaging 

Combining imaging, 

genomics, and EHR for 

diagnosis 

Multimodal AI 

models 

arXiv (2024 

Review) 

+6.2 AUC gain vs. 

unimodal models 

 

2.1 Radiology & Cancer Screening 

One of the most popular AI applications is breast cancer screening. A real-life 2025 study of 463,094 

mammograms showed that AI help significantly improved breast cancer detection (by 17.6%), and greatly reduced 

false positives recalls – leading to earlier therapeutic intervention and less patient and healthcare burden 

(Lifemakers Hub, 2025). This constitutes a major breakthrough in population-wide cancer screening, especially 

in areas without experienced radiologists. In dermatology, the UK’s National Health Service (NHS) has rolled 

out Skin Analytics’ AI-powered dermoscopy to 20 hospitals. Such a system that uses a dermoscope attached to a 

smartphone is able to make melanoma rule-out decisions, with a 99.9% specificity, in less than five minutes, and 

thus offers dermatologists an ultra-rapid and very reliable triage tool (The Times, 2025). High speed and 

specificity of this tool have turned it into a valuable method for reducing the number of undesired biopsies, as 

well as accelerating the process of attention for high-risk patients. 
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2.2 Chest & Lung Imaging 

AI has had a huge impact for interpretation of chest imaging, particularly in low resource settings. In India, 

automated output from AI software has analyzed more than 150,000 chest X-rays, leading to drastic enhancements 

in triage efficiency and reporting time in hospitals without access to radiological expertize. These solutions are 

contributing to the reduction of the healthcare gap including the ability to provide massive scale up in fast and at 

scale tuberculosis and pneumonia assessments in Minority populations (StartUs Insights, 2024). At the cutting 

edge of academia While the average human radiologist correctly identifies lung nodules just 65% of the time, a 

team from Massachusetts General Hospital (MGH) and MIT has developed an AI that catches nodules almost 

94% of the time (StartUs Insights 2024). In addition to facilitating early detection of lung cancer, the system 

minimizes inter- observer variation, as well as diagnostic errors, particularly at high-volume imaging centres. 

2.3 Specialized Diagnostics 

In addition, to conventional imaging, AI is enabling new diagnostic strategies. Scientists at Northumbria 

University in the UK have created the PBM Hale, a handheld device that utilises AI to analyze breath-based 

biomarkers for detecting asthma and chronic lung diseases. This noninvasive device is a game changer in point-

of-care diagnostics: convenient to use and can be produced rapidly (The Guardian, 2025). In the field of 

cardiovascular imaging, AI enabled Optical Coherence Tomography (OCT) is being used by the Sanjay Gandhi 

Postgraduate Institute of Medical Sciences (SGPGIMS) in Lucknow to better profile arterial plaque during 

angioplasty. The AI algorithm aids interventional cardiologists in proceeding to separate the stable from the 

unstable plaques with great accuracy and putting up the stents, in a personalized manner, which can then reduce 

procedural complications (Lifemakers Hub, 2025). 

2.4 Multimodal Imaging 

Multimodal AI systems are demonstrating superior diagnostic capabilities as medical imaging integration with 

other data modalities grow. These systems integrate imaging information along with clinical, genomic, and 

electronic health records (EHR) to provide a comprehensive diagnostic result. In light of recent scoping studies, 

these multimodal models lead to an average of 6.2 points higher Area Under the Curve (AUC) over unimodal 

models, where this improvement is found to be robust in the challenging clinical setting (arXiv. org, 2024). This 

embedding not only increases accuracy, but also revolutionizes personalized medicine with the possibility of 

undergoing examination of patients. For example, a patient’s imaging scan can now be applied in combination 

with their genetic profile, along with their clinical history, to provide better informed treatment recommendations. 

AI is evolving the field of medical imaging and diagnostics in multiple clinical domains. By enhancing everyday 

cancer screenings, allowing for real-time detection of lung disease, providing portable diagnostics or combining 

streams of data to receive a more holistic view, AI is helping clinicians make decisions that are faster, more 

informed and more accurate. 

3. Precision Medicine & Genomics 

AI promises to change the OM and PM fields by enabling interpretations and clinical application of genetic data 

in novel ways. AI has made it possible to identify genetic variations and some possible risk stratification for 

hereditary and complex diseases, and to tailor the drugs prescribed according to the patient’s genomic profile 

within minutes or hours today, all thanks to machine-learning integrated with bioinformatics that has played an 

all-important role. These AI-based systems search and analyze terabytes of sequencing data to identify disease 

associated variants that would be impractical to find through standard statistical methods and that result in the 

rapid execution of diagnostic and treatment decisions (Forbes, 2024). 

Among the most revolutionizing advances in this field is the combination of AI and big data in proteomics and 

genomics. Efforts such as the UK Biobank-proteomics project have leveraged deep learning to predict a map of 

protein structures and associate them with genetic variants. These endeavours have resulted in the discovery of 

more than >10,000 genetic-protein associations and have set the stage for disease subtype categorization and 

targeted therapy development. These protein-based understandings enable clinicians to move beyond overall 

predispositions and treat subtypes specifically (Leap for Personalized Medicine, 2025) which is a critical advance 
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Electronic Health Records (Structured & Unstructured Data) 

NLP Engine Extracts key info   (symptoms, labs, medications, 
notes)

Machine Learning Models Predictive analytics for sepsis, 
cardiac risk, diagnosis suggestions 

Clinical Decision Support (CDS) Alerts & risk scores, 
Diagnostic suggestions, Treatment recommendations

Physician Review &  Decision Integration             

in personalized therapies for conditions ranging from cancer to autoimmune diseases to rare genetic syndromes 

(Financial Times, 2025). 

In drug discovery, (not just) to design new molecules, artificial intelligence is employed to re-use existing ones 

— a severely truncating short cut that curbs the lengthy and expensive process of developing treatments. 

Companies such as Insilico Medicine are leading this charge, leveraging generative AI models to predict 

molecular interactions, model compound behavior and drive optimizations to drug target binding in silico. This 

strategy speeds up the preclinical timeline because it removes the necessity to go through the typical trial-and-

error in the lab, and should allow drug candidates to be chosen for testing more quickly (SPSoft, 2025). 

Aside from corporate innovation, discussions of the space in communities like Reddit are further evidence of 

expanding public and professional interest in the economic dimensions of AI within biopharma. They reference 

estimates that AI-enabled drug discovery could halve clinical trial lengths and save up to $26 billion annually by 

enabling better patient stratification, lowering rates of failures and more targeted endpoints in trials (Reddit, 

2025). Not just speculation, these projections — in AI-augmented trials, early numbers from such studies have 

suggested improved enrollment efficiency and improved prediction of benefit, especially in oncology and 

neurology. 

4. Clinical Decision Support & NLP 

Artificial Intelligence is reshaping the practice of evidence-based medicine with scalable generative AI and NLP 

applied to today’s clinical workflows. Among the most transformative applications is in clinical documentation, 

where generative-AI scribes power the acceleration of medical note taking by up to 170%, relieving significant 

administrative burden from clinicians. Indeed, these systems achieve clinician level of diagnostic performance in 

84% of cases, thus contributing to quality and timeliness of care (Forbes, 2025). At the same time, NLP tools are 

being used to extract information from large volumes of unstructured data stored in Electronic Health Records 

(EHR). They generate clinically actionable insights on comorbidities, adherence to medications and symptom 

trajectories that can assist clinical decision-making and aid in the optimal sharing of the workload within care 

teams (DivTechnosoft, 2024). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flow Chart: AI-Driven Clinical Decision Support & NLP in Healthcare 

In the acute care environment, predictive models based on AI are also being employed to identify high datients 

at risk in real time. For instance, hospitals deploying earlywarning AI solutions predicting the onset of sepsis and 

cardiac events have achieved up to 40% improvements in mortality: that is, the models would detect physiological 
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deterioration ahead of traditional tools by hours (Medical AI Digest, 2024). Collectively, these new technologies 

not only are making clinician workflows more efficient, but also have been a life saver, allowing for earlier data-

driven interventions. 

5. Remote Patient Monitoring & Virtual Health 

AI-based remote patient monitoring is revolutionizing chronic disease care by providing ongoing, in-the-moment 

monitoring away from the clinical setting. Use of artificial intelligence (AI) and data from wearables, smart 

devices, and biosensors loaded into Internet of Medical Things (IoMT) platforms to monitor vital signs including 

heart rate, glucose, and oxygen levels. These systems have the ability to identify worsening of conditions such as 

diabetes, heart failure, and COPD before hospitalization is needed, enabling providers to intervene (Forbes, 

2025). This predictability is most noteworthy in elderly people and in rural regions with less access to care. 

A machine-aided language tool that screens mental health by identifying voice biomarkers and emotional drivers 

during virtual conversations. It is targeted to chronic care groups, which is important due to the forgotten 

relationship between the mind and the body. Funded with $45 million, Sage is an example of how emotive AI 

can elevate virtual heath engagement and adherence (Wall Street Journal, 2025). In addition, AI-enabled virtual 

health assistants are now offering 24/7 triage, medication reminders, and patient education support. Surveys have 

revealed that 90% of patients find these assistants clinically useful, as they were able to become more adherent 

to medications and were better informed about their symptoms (Div. Techno soft, 2024). These advances are 

rendering healthcare more proactive, personalized, and accessible than ever before. 

6. Robotics & Surgical Assistance 

Surgical robotics that were powered by artificial-intelligence are revolutionizing operative care by delivering the 

utmost precision, reduced complications, and faster recovery. Prominent systems include the da Vinci Surgical 

System8–10 and the Mazor Robotics Renaissance Guidance System11, which incorporate on-scene imaging, 

machine learning algorithms, and robotics control to help surgeons undertake more complex procedures. These 

systems have been demonstrated to decrease surgical complications by ~35% and speed post-operative recoveries 

by allowing less invasive methods with increased dexterity and visualization (DivTechnosoft, 2024). 

In addition to intraoperative assistance, AI is increasingly being used in preoperative surgical planning. With the 

patient specific imaging data, AI devices can produce an accurate 3D model of the anatomy and run a predictive 

risk assessment, enabling the clinician to simulate the different possible approaches and choosing the most 

desirable surgical pathway. This serves to individualize the approach to treatment, minimize intraoperative 

surprises and optimize patient outcome. 

The future of remote telesurgery Meanwhile, the convergence of AI, robotics, 5G connectivity, and haptic 

feedback are enabling "telesurgery," in which expert surgeons can operate on patients in other parts of the world. 

Initial studies are showing that high-definition robotic procedures done over long distances are feasible, and this 

is capable of bringing expertise in specialized surgery to the masses, potentially alleviating inequalities in surgical 

care that exist across the globe (DivTechnosoft, 2024). These breakthroughs represent a pivotal step in the 

direction of achieving the future vision for autonomous and connected surgical systems. 

7. Challenges & Ethical Considerations 

• Ensuring patient data is protected from breaches and misuse. 

• Addressing disparities in training data that may lead to unfair outcomes. 

• Many AI models operate as “black boxes,” hindering clinical trust and explainability. 

• : Absence of standardized frameworks for validating and approving medical AI tools. 

• Technical challenges in embedding AI into existing healthcare infrastructure. 

• Ambiguities around liability when AI systems influence or make decisions. 

• Risk of deskilling clinicians or ignoring clinical intuition. 

• AI models trained on narrow datasets may perform poorly across diverse populations. 

• Ensuring informed patient consent when AI is involved in diagnosis or treatment. 

• High development and maintenance costs can limit widespread adoption. 
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8. Case Studies 

Some of the realistic deployments illustrate the game changing influence of AI on different areas of healthcare. 

The PBM Hale, a portable non-invasive breath analyser that uses artificial intelligence to identify biomarkers 

linked to asthma and chronic lung diseases, was created by scientists at Northumbria University. This 

development provides a new handheld, rapid and patient-frienderly solution for classical pulmonary diagnostics 

(The Guardian, 2025). In cardiology, the Sanjay Gandhi Postgraduate Institute of Medical Sciences(SGPGIMS) 

in Lucknow has already used the AI-OCT system with great success in its cathlabs, for precise assessment of 

arterial plaque during angioplasty. This has permitted real-time risk evaluation and precise stent deployment that 

have improved procedural success (Times of India, 2025). 

For dermatology, the Chelsea & Westminster NHS Trust implemented the Derm smartphone dermoscope AI tool 

for fast and scalable melanoma screening, with near-immediate results. This deployment has allowed clinicians 

to detect skin cancer earlier and decrease inappropriate referrals, with disproportional advantage to patients in 

less served areas (The Times, 2025). Elsewhere, Ellipsis Health's AI platform uses emotion-aware conversational 

analysis to assist patients living with long-term conditions, managing mental health alongside physical health 

from the Wall Street Journal, 2025). Furthermore, the NHS App Innovation programme has utilised AI to expedite 

patient recruitment to clinical trials and safely connect trial data to a patient’s personal health apps, modernising 

the research process and improving real-world data accrual (The Times, 2025). 

9. Conclusion 

The use of Artificial Intelligence in medicine is transforming the frontiers of detection, diagnosis and treatment 

of diseases. AI is having an impact on patient care from improving imaging accuracy and tailoring genomic 

therapies to automating clinical processes and facilitating remote patient monitoring, which are yielding to earlier 

interventions, better patient outcomes, and more cost-effective healthcare. These advances are not just raising the 

standard of care, but also making it more widely available and patient-centric. But as AI moves out of the 

laboratory and into the marketplace, the uptake of these technologies should be predicated on rigorous clinical 

validation, transparency around the algorithm, and ethical protections. To avoid bias and gain trust, it’s important 

to have fairness, inclusivity and accountability. In the future, the success of AI in medicine will depend on 

successful collaboration between clinicians, technologists, regulators and patients. AI has the opportunity to be 

an agent of transformation and equity throughout healthcare globally by being innovated responsibly and 

governed inclusively, and to change millions of lives. 

References 

1. arXiv.org (2024). Multimodal AI for medical imaging and clinical data fusion: A scoping review. 

Retrieved from https://arxiv.org 

2. DivTechnosoft (2024). AI solutions in clinical decision support, NLP, and virtual health. Retrieved from 

https://www.divtechnosoft.com 

3. Esteva, A., Robicquet, A., Ramsundar, B., et al. (2019). A guide to deep learning in healthcare. Nature 

Medicine, 25(1), 24–29. https://doi.org/10.1038/s41591-018-0316-z 

4. Financial Times (2025). AlphaFold and UK Biobank map 10,000 protein-genetic links. Retrieved from 

https://www.ft.com 

5. Forbes (2024). How AI is reshaping diagnostics and patient care. Retrieved from 

https://www.forbes.com 

6. He, J., Baxter, S. L., Xu, J., et al. (2019). The practical implementation of artificial intelligence 

technologies in medicine. Nature Medicine, 25, 30–36. https://doi.org/10.1038/s41591-018-0307-0 

7. Jiang, F., Jiang, Y., Zhi, H., et al. (2017). Artificial intelligence in healthcare: past, present and future. 

Stroke and Vascular Neurology, 2(4), 230–243. https://doi.org/10.1136/svn-2017-000101 

8. Life Makers Hub (2025). AI-led breakthroughs in cancer diagnostics and interventional cardiology. 

Retrieved from https://www.lifemakershub.com 

https://arxiv.org/
https://www.divtechnosoft.com/
https://doi.org/10.1038/s41591-018-0316-z
https://www.ft.com/
https://www.forbes.com/
https://doi.org/10.1038/s41591-018-0307-0
https://doi.org/10.1136/svn-2017-000101
https://www.lifemakershub.com/


Computer Fraud and Security  

ISSN (online): 1873-7056 

 

__________________________________________________________________________________________ 

530 
Vol: 2024 | Iss: 12 | 2024 

 

9. Medical AI Digest (2024). Predictive AI models reducing sepsis mortality. Retrieved from 

https://www.medicalaidigest.net 

10. Obermeyer, Z., & Emanuel, E. J. (2016). Predicting the Future — Big Data, Machine Learning, and 

Clinical Medicine. New England Journal of Medicine, 375, 1216–1219. 

https://doi.org/10.1056/NEJMp1606181 

11. Rajpurkar, P., Irvin, J., Zhu, K., et al. (2017). CheXNet: Radiologist-Level Pneumonia Detection on Chest 

X-Rays with Deep Learning. arXiv preprint arXiv:1711.05225. https://arxiv.org/abs/1711.05225 

12. Reddit (2025). AI in pharma: Community insights on cost savings and trial acceleration. Retrieved from 

https://www.reddit.com/r/healthtech 

13. SPSoft (2025). AI in drug discovery: The role of generative models. Retrieved from 

https://www.spsoft.com 

14. StartUs Insights (2024). Top AI innovations in lung disease detection. Retrieved from 

https://www.startus-insights.com 

15. The Guardian (2025). UK scientists develop AI-based breath test for asthma. Retrieved from 

https://www.theguardian.com 

16. The Times UK (2025). AI dermatology tool cuts NHS waiting times. Retrieved from 

https://www.thetimes.co.uk 

17. Times of India (2025). AI-aided OCT at SGPGIMS revolutionizes angioplasty. Retrieved from 

https://timesofindia.indiatimes.com 

18. Topol, E. (2019). Deep Medicine: How Artificial Intelligence Can Make Healthcare Human Again. Basic 

Books. 

19. Wall Street Journal (2025). Ellipsis Health raises $45M for emotion-aware chronic care AI. Retrieved 

from https://www.wsj.com 

20. Washington Post (2024). AI's clinical utility: Hype or real impact?. Retrieved from 

https://www.washingtonpost.com 

21. Yu, K.-H., Beam, A. L., & Kohane, I. S. (2018). Artificial intelligence in healthcare. Nature Biomedical 

Engineering, 2(10), 719–731. https://doi.org/10.1038/s41551-018-0305-z 

 

https://www.medicalaidigest.net/
https://doi.org/10.1056/NEJMp1606181
https://arxiv.org/abs/1711.05225
https://www.reddit.com/
https://www.spsoft.com/
https://www.startus-insights.com/
https://www.theguardian.com/
https://www.thetimes.co.uk/
https://timesofindia.indiatimes.com/
https://www.wsj.com/
https://www.washingtonpost.com/
https://doi.org/10.1038/s41551-018-0305-z

