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Abstract: 

The integration of Artificial Intelligence (AI) in healthcare has revolutionized hospital administration, 

clinical decision-making, and patient care. AI-driven technologies enhance diagnostic accuracy, 

streamline resource management, and improve operational efficiency. Clinical Decision Support Systems 

(CDSS) powered by AI analyze vast medical datasets to assist in diagnosis and treatment planning with 

high precision. In hospital risk management, AI-driven predictive analytics enhance patient safety, reduce 

medication errors, and support infection control measures. Intensive Care Units (ICUs) benefit from AI 

through mortality risk prediction, workflow optimization, and real-time patient monitoring. The increasing 

approval of AI-powered medical devices by regulatory bodies like the FDA has further expanded AI 

applications in radiology, digital pathology, and cardiovascular diagnostics. Global leaders such as 

Microsoft and Tencent Miying, alongside Indian startups are driving AI advancements in healthcare. 

These innovations underscore AI’s transformative potential in improving efficiency, reducing costs, and 

enhancing patient outcomes, making it an indispensable part of modern healthcare. 
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1. Introduction 

The integration of cutting-edge technologies has ushered in a significant paradigm shift in the healthcare 

industry, with AI (artificial intelligence) emerging as an innovative catalyst in functioning of the 

healthcare system. With AI integration hospitals and healthcare organisations are able to handle a variety 

of complex challenges ranging from resource management efficiency to delivering high-quality patient 

care, where AI shows promise as a transformative solution. Administrative applications of AI, such as 

optimising payment processes, reducing fraud, and efficiently scheduling operating rooms, appear more 

straightforward to implement compared to clinical applications, which pose greater complexity.AI is 

already enhancing healthcare administration by enabling more efficient and cost-effective operations. 

Regulatory approval, though crucial, does not alone guarantee the performance of AI-based technologies 

in therapeutic settings. Wearable intelligent medical devices capable of monitoring non-sensory 

parameters like blood pressure, oxygen saturation, heart rate, and body temperature facilitate quicker and 
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more effective medical assessments, particularly in identifying infections remotely and reducing direct 

healthcare professional contact to minimise infectious transmissions.The application of AI in medicine 

primarily revolves around virtual AI, leveraging mathematical algorithms to enhance learning, and 

physical AI, which involves robots and medical equipment. These advancements hold promise for 

transforming healthcare delivery by improving diagnostic accuracy, treatment efficacy, and operational 

efficiency 

 

2. Methodology 

The current investigation analyses the use of AI in the healthcare system with a comprehensive review of 

relevant indexed literature with no time constraints but limited to articles published in English. The 

focused question explores the impact of applying AI in healthcare settings and the potential outcomes of 

this application.The present review paper outlines the advancements made in the field of artificial 

intelligence (AI), emphasising the obstacles that obstruct the seamless growth of the medical AI industry. 

2.1 Inclusion criteria 

The inclusion criteria for this study cover data post 2015 to the present, focusing on recent AI trends in 

healthcare. It includes data on current AI technologies, highlighting widely used and reliable tools in 

clinical applications. Popular AI technologies will be assessed based on their adoption and reliability in 

healthcare settings. 

2.2 Exclusion Criteria 

The exclusion criteria for this study include data from 2015 or earlier, non-English articles, and AI trends 

outside the healthcare domain. Additionally, case studies will be excluded to focus on broader trends and 

technologies rather than isolated examples. 

2.3 Databases search protocol and keywords 

The review includes research papers from databases such as Google Scholar, SCOPUS, PubMed, and Web 

of Science to assess recent advancements in artificial intelligence applications in healthcare management. 

The review highlights AI's transformative role in hospital management by enhancing efficiency, resource 

consumption, and patient care delivery. 

The keywords used involve AI technologies, including machine learning, deep learning, large language 

models, and predictive analytics, with applications in personalised medicine, patient monitoring, medical 

diagnosis, and ethical considerations. Language restrictions were applied to ensure a comprehensive and 

focused analysis. 

 

3. Literature survey 

3.1 Role of AI in Healthcare Management 

The integration of Artificial Intelligence (AI) in healthcare management has revolutionized hospital 

administration, clinical decision-making, and patient care. AI-driven innovations enhance diagnostic 

accuracy, optimize resource allocation, and improve operational efficiency, leading to better healthcare 

outcomes[1]. 

• Optimizing Patient Flow and Resource Allocation: AI-driven scheduling systems and predictive 

analytics streamline patient flow and resource management. These systems enhance operational 

efficiency by automating appointment scheduling, bed management, and real-time patient monitoring. 

By minimizing bottlenecks and optimizing workflows, AI enables healthcare providers to focus more 

on direct patient care. 
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• AI in Clinical Decision Support: AI-powered Clinical Decision Support Systems (CDSS) assist 

healthcare professionals in diagnosing conditions and recommending treatment plans. These systems 

analyze vast amounts of medical data swiftly and accurately, improving diagnostic precision and 

patient outcomes[2]. AI also supports personalized medicine by tailoring treatment plans to individual 

patient profiles based on predictive analytics. 

• Automation of Administrative Tasks: AI automates routine administrative tasks such as data entry, 

medical coding, and claims processing. This reduces operational costs, minimizes human errors, and 

ensures timely access to patient information, thereby improving decision-making and overall 

workflow efficiency. 

• Robotics and AI in Surgical Procedures: AI-driven robotics have revolutionized medical procedures 

by enhancing precision and reducing errors. Automated surgical tool tracking, AI-assisted surgical 

planning, and real-time feedback improve surgical outcomes. AI-powered computer vision also 

evaluates surgical skills, helping refine techniques and reduce complications[3]. 

• AI in Enhancing Healthcare Efficiency and Cost Reduction: The integration of AI addresses 

challenges associated with the growing scale of healthcare facilities and workforce shortages. AI-

driven solutions enhance operational effectiveness, streamline hospital workflows, and reduce costs 

through optimized staffing and predictive maintenance of medical equipment[4]. 

• AI in Patient Care and Treatment Outcomes: AI contributes to improved patient care by enabling 

digital communication tools for reminders, personalized health recommendations, and predictive 

treatment modeling. AI also facilitates early disease detection, improving prognosis and treatment 

outcomes. Research suggests that AI-assisted diagnosis often outperforms traditional methods by 

integrating human expertise with machine learning algorithms. 

3.2 AI in Hospital Risk Management 

AI enhances hospital risk management by identifying potential risks and implementing proactive 

interventions. Key areas include[5.6}: 

• Patient Safety and Monitoring: AI-driven predictive analytics evaluate real-time patient data, such as 

vital signs and electronic health records (EHRs), to detect early signs of complications. This enables 

timely interventions, reducing adverse events and improving patient safety. 

• Medication and Surgical Safety: AI-powered systems minimize medication errors by reviewing 

prescriptions for drug interactions, dosage mismatches, and contraindications. Additionally, AI-assisted 

surgical planning and real-time intraoperative guidance enhance surgical precision, reducing 

complications. Automated surgical tool tracking also prevents retained surgical items[7]. 

• Infection Control and Fall Prevention: AI analyzes hospital-acquired infection (HAI) patterns and 

environmental sensor data to improve hygiene practices. AI-powered monitoring systems also predict 

fall risks based on patient movement patterns, allowing for timely interventions to prevent injuries[8]. 

3.3 AI in Intensive Care Units (ICUs) 

AI plays a critical role in ICU management through predictive analytics and real-time monitoring, 

improving patient outcomes[9]. 

• Mortality and Length of Stay Prediction: Traditional ICU mortality prediction models, such as 

APACHE III and SAPS, often have limitations. AI-driven machine learning models trained on large 

datasets provide superior accuracy in predicting mortality rates within the first 24 hours of ICU 

admission. Additionally, AI models accurately predict ICU length of stay, enabling better resource 

allocation and patient management. 
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• Workflow Optimization and Infection Control in ICUs: AI integrates with EHR systems to prevent 

clinician data fatigue. AI-powered systems, such as Mayo Clinic’s Ambient Warning and Response 

Evaluation, assist in real-time patient care management. Computer vision technology ensures 

adherence to hygiene protocols, preventing infections in ICUs. 

• AI in Patient Mobilization and Recovery: AI-powered ambient sensors track patient movements, 

evaluating the impact of mobilization on recovery outcomes and hospital stay duration. This data helps 

healthcare providers optimize patient rehabilitation strategies. 

3.4  FDA Approved 

There are now over 500 AI medical devices approved by the U.S. FDA. During the FDA approval process, 

manufacturers must provide evidence of their product's efficacy and safety, but post-approval, the usage 

of these products is rarely disclosed[10]. Datasets for AI skin cancer diagnosis are mainly from Europe, 

North America, and Oceania. The use of CPT codes for digital health technologies like remote monitoring, 

e-consults, and e-visits has been systematically studied using Medicare data. 

Radiology has seen the most significant adoption of FDA-approved AI/ML technologies, with over three-

quarters of approved devices being in this field[11]. These include advanced image-reading software 

integrated into PACS from vendors like Siemens Healthineers and GE HealthCare, aiding in 

mammography analysis, CT-based lesion detection, stroke and haemorrhage identification, and improving 

image quality while reducing noise and radiation exposure. FDA-approved AI tools are also transforming 

digital pathology, enhancing the accuracy of disease diagnosis from tissue samples, and integrating data 

from various sources for customised treatment plans. Innovations like the AI-ECG Platform and Eko 

Analysis Software are revolutionising cardiac care by providing comprehensive assessments in 

conjunction with radiologic technologies 

• AiDoc and Maxq: These AI algorithms are used for the diagnosis of CT brain haemorrhages, 

demonstrating AI's capability in detecting critical conditions promptly[12]. 

• Transpara by Medical Screenpoint: This software aids in the detection of breast cancer on digital 

breast TOMOsynthesis, showcasing AI's role in improving screening accuracy[13]. 

• Arterys: AI solutions for diagnosing liver and lung cancer using MRI or CT scans have been approved 

by the FDA, underscoring AI's application in oncology diagnostics[14]. 

• Computer-Aided Diagnosis (CAD): CAD systems are extensively used in radiology to assist 

radiologists in detecting and analysing abnormalities on medical images, including lung nodules on 

CT scans. These systems serve as virtual second opinions, enhancing diagnostic accuracy and aiding 

in early detection[15]. 

3.5 Current Implementation of AI in India 

The recent trends suggest that artificial intelligence in Indian healthcare is being implemented to improve 

diagnostics, treatment, and healthcare management , particularly in underserved rural areas, but faces 

challenges such as privacy , infrastructure, and economic constraints.In hospital management, various AI 

techniques, particularly machine learning (ML) and deep learning (DL), are increasingly utilised to 

enhance operational efficiency, clinical decision-making, and patient care[16]. Here are specific AI 

techniques commonly employed in hospital management: 

• Machine learning (ML) : ML significantly enhances healthcare through its applications in clinical 

decision support systems (CDSS), predictive analytics, natural language processing (NLP), and image 

analysis. In CDSS, ML algorithms examines patient data, such as medical history and lab results, to 

provide recommendations for diagnosis and treatment planning[17]. Predictive analytics models 
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forecast patient outcomes, including readmission rates and the likelihood of complications, thereby 

aiding resource allocation and proactive management. NLP techniques studies unstructured clinical 

notes and physician reports to extract insights that support decision-making. Additionally, ML is used 

for the automated analysis of medical images, such as computed tomography (CT) and magnetic 

resonance imaging (MRI) scans, assisting radiologists in detecting abnormalities and improving 

diagnostic accuracy[18]. 

• Deep Learning (DL): Deep learning (DL) contributes to healthcare through applications in medical 

imaging, genomics, operational efficiency, and patient monitoring. In radiology and pathology, 

convolutional neural networks (CNNs) facilitate advanced image processing for tumour detection and 

fracture identification[19]. DL models also figure out genomic data to predict disease risks and guide 

customised treatment plans while improving natural language understanding for accurate information 

extraction from electronic health records (EHRs).Robotic process automation (RPA) streamlines 

administrative tasks, such as appointment scheduling and billing, reducing human error and 

operational costs[20]. Additionally, AI techniques upgrade hospital workflows and resource allocation 

while AI-powered monitoring systems improve real-time patient data to detect deterioration, enabling 

timely interventions. In drug discovery, it accelerates the identification of potential drug candidates by 

predicting molecular interactions. Overall, these applications streamline operations, support 

personalised care, and improve patient outcomes, promising greater efficiency and satisfaction in 

healthcare delivery. 

3.6 International Implementations of AI[21] 

• ICDDSS by Tencent Miying: Hospitals in China use this system for early screening of lung and 

esophageal cancers, highlighting global adoption of AI-driven diagnostic support systems. 

• European, Chinese, and Japanese ICDDSS:  Various commercially available systems in these 

regions assist healthcare professionals in diverse diagnostic tasks, including cancer screening and 

disease detection. 

• Microsoft and Apollo Hospitals: Collaborations focus on developing AI-powered risk assessment 

tools for predicting cardiovascular disease risks, demonstrating AI's potential in preventive 

healthcare[22]. 

• Zebra Medical Vision and Apollo Hospitals: Joint efforts target the application of deep learning 

algorithms to detect various conditions, including brain haemorrhages and cancers, using medical 

imaging technologies[23,24]. 

• Emerging Startups and Innovations: Startups like SigTuple, Artelus, ChironX, and Niramai offer 

AI-powered diagnostic solutions, expanding the scope of AI applications in healthcare 

diagnostics.Tele radiology companies incorporate AI analytics capabilities, enhancing diagnostic 

accuracy and efficiency through remote image analysis. 

3.7 Recent  trends in 2024-2025 

• Merative: Formerly IBM Watson Health, Merative emerged in 2024 as a key player in healthcare AI, 

integrating advanced analytics across medical specialties like breast imaging, neurology, thoracic, 

musculoskeletal, and triage[25]. Its AI solutions seamlessly merge with imaging systems, reducing 

workflow disruptions and enhancing diagnostic efficiency. Merative also leads in vendor-neutral 

archives, PACS systems, and regulatory-cleared AI applications. 
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• Enlitic: Enlitic optimizes healthcare workflows through AI-powered data standardization and real-

time analysis[26]. Its platform enhances decision-making, mitigates operational inefficiencies, and 

supports retrospective and real-time research, improving productivity and risk management. 

• Viz.ai: Founded in 2016, Viz.ai accelerates care coordination through AI-driven imaging analysis[27]. 

Viz LVO, the first FDA-cleared AI triage platform, enables real-time diagnosis and treatment, 

reducing systemic delays and improving access to life-saving interventions. 

• DeepScribe: It is the most widely adopted AI medical scribe, automating clinical documentation to 

reduce physician burnout. It transcribes patient interactions, integrates with EHR systems, and 

suggests ICD-10 codes, enhancing workflow efficiency and patient care[28]. 

AI is revolutionizing neuroscience by emulating cognitive functions and processing vast healthcare data. 

Despite its potential to improve diagnostics and patient outcomes, challenges such as data privacy, 

regulatory compliance, and ethical concerns must be addressed. 

• Autoencoders: Autoencoders, a type of neural network, compress and reconstruct data, revealing 

hidden patterns. They consist of an encoder that generates latent representations and a decoder that 

reconstructs input data, aiding in medical data analysis[29]. 

• Artificial Neural Networks (ANNs): They are applied in clinical diagnosis, radiology, 

histopathology, and ICU data interpretation. They outperform conventional severity scoring systems 

and predict outcomes in cancer treatment and critical care[30]. 

• Cognitive Computing: IBM Watson exemplifies cognitive computing, learning from diverse datasets 

to predict outcomes more accurately than humans. Innovations like associative memory classifiers 

enhance Cognitive computing in healthcare improves human decision-making and patient outcomes 

by processing large amounts of data and making customized recommendations[31]. 

3.8 Potential Limitations 

Ethical considerations in AI-driven healthcare encompass data privacy, security, algorithmic bias, 

transparency, legal implications, and user acceptance. Protecting patient data requires robust encryption 

and cybersecurity measures to counter rising cyber threats[32]. AI’s integration with existing hospital 

systems must align with regulatory frameworks, such as the EU Medical Devices Regulation, to address 

liability concerns. AI in healthcare faces epistemic, normative, and traceability ethical issues, requiring 

careful consideration by policymakers, regulators, and developers to maximize benefits while avoiding 

potential harms[33].Algorithmic bias and equitable access to AI tools are critical to ensuring fair 

healthcare outcomes across diverse populations. The accuracy of AI-driven health monitoring systems 

must be verified to prevent misinterpretation of critical data. User acceptance depends on comprehensive 

training and trust-building, as biases in AI can influence clinical decisions. Explainability of AI (XAI) 

remains a challenge, with complex algorithms sometimes lacking interpretability. Adoption barriers, 

including resistance to change and training demands, must be addressed for successful implementation. 

While AI raises concerns about job security, perceptions vary across medical specialties—pathologists are 

generally more accepting of AI compared to other professionals, while surgeons and psychiatrists express 

concerns about its impact on professional capabilities and recognition. Medical students, particularly 

novice physicians, perceive AI as a greater threat, influencing their specialty choices and skill 

development. Addressing these ethical challenges through regulatory oversight, continuous education, and 

transparent AI development is essential for responsible AI adoption in healthcare. 
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4. Conclusion 

AI is reshaping healthcare by enhancing diagnostic precision, optimizing resource allocation, and 

improving patient care. From streamlining hospital operations to assisting in complex surgical procedures, 

AI continues to refine medical practices. Its integration in hospital risk management and ICUs 

demonstrates its ability to predict patient outcomes and prevent complications. The increasing adoption 

of FDA-approved AI-powered medical devices further validates its role in clinical decision-making. 

Additionally, AI-driven healthcare startups are advancing diagnostic capabilities, enabling early disease 

detection, and improving treatment approaches. As AI continues to evolve, its growing presence in 

healthcare will drive greater efficiency, lower operational costs, and enhance global healthcare 

accessibility, ultimately leading to improved patient care and outcomes. 
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