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ABSTRACT: Generative Artificial Intelligence (Gen AI) has become a game-changer in healthcare due to its ability to 
drive innovations in several areas, including medical imaging, clinical documentation, diagnostic assistance, drug 
discovery and other healthcare applications. This narrative review describes the current state of the Generative AI in the 
medical field, such as transformer and diffusion models. These models have shown great potential in various areas, 
such as image reconstruction, protein structure prediction, interpretative radiology, home codes, and molecular 
representation that have improved clinical decision-making and optimised efficiencies. However, there are concerns 
about using Generative AI in healthcare, including issues of trust, accuracy, safety, privacy, copyright, and regulations. 
Addressing these concerns is important for using AI responsibly and ethically in medicine. The article also discusses 
new opportunities for AI-powered chat interfaces, which could enhance how humans interact with computers in 
healthcare. As Generative AI continues to develop and regulations become clearer, its role in medicine is expected to 
grow, leading to more innovations and better patient outcomes. This review aims to help researchers and healthcare 
professionals by summarizing the current state of Generative AI, highlighting ongoing challenges, and suggesting 
future research directions in healthcare applications. 
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I. INTRODUCTION 

 

The incorporation of automated (AI) Artificial Intelligence into healthcare has revolutionized clinical workflows, 
research processes, and patient care. Generative AI, which comprises (LLMs) Large Language Models, (GANs) 
Generative Adversarial Networks and diffusion models, is one of the AI advancements that have the potential of 
improving medical diagnostics, treatment planning, and patient interactions. These models specifically use large 
portions of medical data to facilitate personalized medicine, clinical documentation automation, and drug discovery 
acceleration [8]. 
 

One of the most significant impacts of Generative AI is seen in the field of medical imaging, where it improves the 
quality of images, reconstructs degraded scans, and generates synthetic images to facilitate clinical training for 
diagnostic purposes. Additionally, by predicting molecule formation and simulating the property of chemical 
interactions, it has revolutionized drug discovery [2]. Furthermore, Generative AI streamlines administrative tasks like 
documentation and transcription, relieving clinicians of workload and enhancing efficiency [9]. 
 

Yet there are hurdles to the implementation of Generative AI in healthcare. Data privacy, algorithmic bias, and 

regulation compliance are some of the ethical issues that need to be addressed. Before the use of AI systems in clinical 
practice, verification and understandability of AI-generated medical knowledge must be confirmed [6]. In addition, 
existing inequities in healthcare are amplified by biased AI models calling for diverse datasets and ongoing bias 
monitoring [5]. 
 

This review points out the immense potential of Generative AI in the healthcare domain, but it also urges considering 
regulatory structures, transparency, and fairness in deployed AI systems. The potential for further advancements in AI 
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for health holds great promise, but will require ongoing collaboration between AI researchers, healthcare professionals, 
and policymakers to maximize its benefits while minimizing risks and ensuring equitable and ethical solutions. 
 

II. REVIEW OF THE LITERATURE 

 

2.1 Generative AI in Healthcare: 
Generative Artificial Intelligence (AI) is a game-changing technology in healthcare that is showing potential in various 
use cases: diagnostics, decision support, patient engagement, and even medical research. Fortunately, a systematic 
literature review can consolidate all major discoveries of the recent works on the applications, benefits, and challenges 
along with the future status of generations of AI in medical science. 
 

2.2 Generative AI Applications in Healthcare: 
Generative AI has also been used in various domains in healthcare such as disease diagnosis, drug discovery, 
personalized treatment planning, and clinical documentation. Albahri et al. Medical Imaging and Diagnostics (2024) 
[2] emphasize the role of Generative Adversarial Networks (GANs) and transformers in enhancing image analysis, 
aiding radiologists detect anomalies more accurately. Medical Research: Peng et al. (2023) [5] and Stiglic et al. (2023) 
[9] emphasize the contribution of AI to automating literature reviews, summarizing scientific results, or generating 
hypotheses based on current medical knowledge. Clinical Decision Support: Vaid et al. (2024) [10] propose that 
generative large language models (LLMs) emulate evidence-based medical practitioners, independently evaluating 
patient cases and suggesting treatments. Optimizing Patient Engagement and Healthcare Workflows: Estava et al. 
(2024) [3] examine methods by which AI chatbots and virtual assistants can improve patient interactions and lighten 
physician's workload by automating mundane tasks. 
 

2.3 Advantages of Generative AI in the Healthcare System 

The papers reviewed highlight several benefits of generative AI in enhancing healthcare efficiency and improving 
patient outcomes. Augmented Diagnostic Accuracy: AI models access data that would overwhelm humans and 
improve diagnostic accuracy [2, 5]. Why Generative AI [4–6]– Enabled Personalized Medicine?Personalized Medicine: 
Generative AI facilitates personalized treatment regimens by examining individual patient information and anticipating 
reaction to medication [4, 7]. Saving Time and Cost: The automation of documentation, literature reviews, and 
administrative work reduces the burden on healthcare professionals and provides cost-effective healthcare delivery [9]. 
 

2.4 Issues and Ethical Considerations: 
While promising, generative AI in healthcare is not without its challenges, including concerns about privacy, bias, and 
implementation. Data Privacy and Security: Part 1 | Training data privacy and ownership importance of robust security 
measures for AI systems that can interact with sensitive medical information (2024) [3], as the AI systems are 
extremely vulnerable to various types of attacks, including adversarial input and data poisoning. Bias and Fairness: AI 
models, when trained on datasets that do not represent the patient population appropriately, can compound existing 
biases, leading to inequities in patient care [6]. Regulatory and Ethical Issues: There are still discussions about the legal 
responsibility of AI-based medical decisions and the regulatory frameworks required to supervise their appointment 
[7]. 
 

Future Directions: 
Ongoing research needs to address: Creation of transparent and intelligible AI frameworks to boost trust and reliability 
for the healthcare domain [4, 6]. Building ethical and regulatory frameworks that countries can adopt for  a safe AI 
deployment [3]. Integrating AI in real-life clinical environments [10]. 
 

III. ENTERPRISE APPLICATIONS OF GENERATIVE AI IN HEALTHCARE 

 

3.1 The Science of Medical Imaging & Diagnostics: 
Generative models can be used for medical imaging tasks, including image reconstruction, classification, and 
enhancement. Shokrollahi et al. (2023), spotlighting AI models that advance radiological interpretation, anomaly 
detection, and synthetic medical images to aid in training and simulation. 
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3.2Clinical Decision Support: 
Models powered by AI help physicians make disease diagnoses and devise treatment plans. [4] address how LLMs can 
significantly analyze large-scale medical literature to make recommendations based on evidence, which may contribute 
to reduced diagnostic errors as well as better patient outcomes. 
 

3.3 Drug Discovery, Precision and Personal Medicine: 
Pharma companies are using generative AI for drug discovery and molecular representation. [3] emphasize its 
application in predicting protein structures, speeding drug synthesis, and in designing personalized treatments based on 

genetic and phenotypic data. 
 

3.4 Other Tasks, Including Medical Documentation and Administrative Tasks: 
Generative AI streamlines healthcare processes which include clinical documentation, medical coding, and 

summarizing patient records. Studies by Stiglic et al. Recent work by you et al. (2023) and shinners & Aggarwal (2024) 
on how Ai Models are driving speed and accuracy to documentation while lightening the burden on the healthcare 
professionals working to care for patients. 
 

Table 1: Generative AI Models and Their Applications in Healthcare 

 

AI Model Description Healthcare Applications References 

Large Language 
Models (LLMs) 

NLP-based models trained on 
vast datasets to generate human-

like text 

Clinical documentation automation, 
patient interaction, medical literature 
summarization 

(Shinners & 
Aggarwal, 2024) [7]; 
(Peng et al., 2023) [8] 

Generative 
Adversarial 
Networks (GANs) 

AI models with a generator and 
discriminator competing to 
create realistic synthetic data 

Medical image enhancement, 
synthetic medical data generation, and 
image-to-image translation in 
radiology 

(Esteva et al., 2024) 
[2]; (Vaid et al., 2024) 
[4] 

Diffusion Models 

Models that iteratively refine 
noisy data to generate high-

quality outputs 

Medical imaging reconstruction, 
histopathology analysis, and anomaly 
detection 

(Albahri et al., 2024) 
[1] 

Variational 
Autoencoders 
(VAEs) 

Deep learning models that 
encode and decode data to 
generate new, similar samples 

Drug molecule generation, protein 
structure prediction, genomic data 
modeling 

(Stiglic et al., 2023) 
[6] 

Transformer-Based 
Models 

Self-attention-based models 
optimized for sequence data 
processing 

EHR analysis, predictive analytics for 
disease progression, and automated 
medical coding 

(Johnson et al., 2025) 
[3] 

 

IV. MEDIZININFORMATIK/GENERATIVE AI MEDICAL IMAGING  
 

4.1 Enhancing Diagnostic Precision 

GenAI can already be seen most prominently in the field of medical imaging. The use of AI-generated images also 
increases radiologists’ speed of interpreting scans, potentially leading to more timely detection of disease. A study by 
Li et al. As shown how GANs increase the quality of MRI and CT scans to be higher enough for the improved 
diagnostic [6]. GenAI filters out noise and assists with clarification, so these outliers might be identified when a 
regular scan will not. In Fig. 1 to analyze based on risk whether disease, to analysis of risk factor based on disease with 
accuracy [12]. 
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Fig 1. Display the accuracy of the Generative Ai in predicting the disease. 
 

4.2 Automation in Medical Image Segmentation: 
Segmentation of medical images such as MRIs with tumours is done manually and is very tedious work. GenAI 
improves the workflow with the generation of accurate segmented images. The application of synthetic datasets for 
training deep learning models has revolutionized segmentation accuracy, lightening the load on radiologists, and 
facilitating a more accurate diagnosis [11].  
 

4.3 Synthetic Data for Rare Diseases: 
This is not usually insufficient imaging data to train AI models for rare diseases. One example is the GenAI's ability to 
synthesize medical images that are challenging to distinguish from actual patient images, laying an early foundation for 
AI-driven diagnostic tools. Research by Patel et al. (2024) showed synthetic chest X-rays can be used to train AI 
models to detect rare lung diseases [8] as well as Fig. 2 on using GenAI to identify Alzheimer’s disease within a 
broader framework, these types of methods will fill in gaps in data and could enhance diagnostic capabilities. 

 

 

Fig 2. Represents the example of image segmentation for the disease detection. 
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V. GENAI AS A SOLUTION FOR CLINICAL DOCUMENTATION & WORKFLOW OPTIMIZATION 

 

5.1 Generation of Clinical notes by AI 

The majority of time spent by physicians goes to clinical documentation. GenAI automates note-taking by converting 
doctor-patient interactions into organized medical reports. A study by Ahmed et al. (2023)[1], AI-assisted 
documentation reduced administrative burden by 40% and increased accuracy of records [2]. By automating 

documentation processes, the technology helps physicians spend more time on patients than paperwork. 
 

5.2 Enhancing Patient Data Management 
GenAI assists in structuring and organizing data about the patient by condensing the patient’s medical history, 
prescriptions, lab reports, etc. One particular area is leveraging AI powered summarization models that can extract 
salient information out of electronic health records (EHRs), and present them in a compact Overview that 
physicians/governed professionals can read and grasp quickly [3]. 
 

5.3 Personalised VAs: The Human Element 
Delivers up-to-the-minute assistance to health care workers by compiling research, responding to clinical questions 
and forecasting patient survival based on medical records. These assistants are being used for improving decision 
process and making hospitals efficient using AI logged insights [4]. 
 

VI. HOW GENERATIVE AI WORKS IN HEALTHCARE 

 

This topic explains how the Generative Ai in healthcare works. The workflow of the Generative Ai in healthcare is 
explained with a flowchart. In Fig. 3 gives five simple steps. Here’s how it works 

 

 

 

Fig 3.  flowchart for working of Generative Ai in healthcare 

 

6.1 Collecting Medical Data (Input Stage) 
Before AI can help, it needs information. It gathers data from: 

Patient Records (Medical history, past treatments) 
Medical Scans (X-rays, MRIs, CT scans) 
Genetic Information (DNA reports, family history) 
Doctor’s Notes (Prescriptions, symptoms) 
Drug Research Data (New medicine testing results)   



© 2025 IJIRCCE | Volume 13, Issue 3, March 2025|                                     DOI: 10.15680/IJIRCCE.2025.1303127 

 
 

IJIRCCE©2025                                                      |     An ISO 9001:2008 Certified Journal   |                                                    2740 

6.2  AI Processing the Data (Learning & Analyzing) 
This is where the real magic happens! AI uses: 

Natural Language Processing (NLP) to understand doctor’s notes. 
Computer Vision to scan and detect issues in medical images. 
Deep Learning to predict diseases based on symptoms and history. 
Drug Discovery Models to suggest possible new medicines. 
 

6.3 AI Suggestions & Reports (Output Stage) 
Once AI processes the data, it provides helpful results, such as: 

Possible Diagnosis (AI suggests what disease a patient might have) 
Personalized Treatment Plans (Best medicines or therapies for each person) 
Drug Research Insights (Speeds up medicine discovery) 
Medical Document Writing (Helping doctors with reports and paperwork) 
 

6.4 Doctors & Patients Make Final Decisions 

Doctors check AI results to ensure accuracy. 
Legal & Ethical Checks ensure AI recommendations follow healthcare laws. 

      Patients discuss AI-generated treatment options with doctors. 
 

6.5 Better Healthcare for Everyone (The Impact) 
 Generative AI helps healthcare by: 

Faster Diagnoses → Doctors detect diseases early.  More Accurate Treatments → Personalized medicine 
plans.   Lower Costs → Less paperwork, more efficiency. 
Better Patient Experience → 24/7 AI chat support for health queries. 

Final Thought: 
Generative AI is like a helpful medical assistant that never sleeps. It learns from past cases, helps doctors make better 
decisions, and makes healthcare more accessible. But human doctors are still in charge, ensuring that AI’s suggestions 
are safe and useful.  
 

VII. PROBLEMS AND ETHICAL QUESTIONS 

 

7.1 Data Privacy and Security: 
Data privacy is one of the key concerns around generative AI in healthcare. These AI techniques are trained on large 
data sets, which bring forth issues related to patient privacy and data security [5]. 
 

7.2 Trust and Reliability: 
This article is updated as of October 2023.) Vaid et al. (2024) argue that these AI models have demonstrated 
promising overall accuracies, but they should undergo rigorous validation and alignment with clinical guidelines before 
broad implementation. 
 

7.3 Bias and Fairness: 
AI models can inherit biases from the data used to train them, which may result in unequal healthcare outcomes[2]. 
@KateNYU Sep 8, 2024 Provide transparent ways to develop AI to address and prevent bias in AI and bias against 
marginalized communities in healthcare, stress Mahmoud & Schwartz (2024). 
 

7.4Challenges and Legal Implications due to Regulations: 
The development stage at which AI could pose risks requires strong and sound regulatory systems. Existing laws 
applying to AI use cases in healthcare are still fragmented. Emphasize the need for standardized guidelines for AI 
implementation to facilitate adherence and ensure patient safety[4]. 
 

7.5 Future Directions 

Innovation 1: Better Transparency in AI: Research focusing on developing explainable AI models that make clear to 
clinicians how their recommendations are derived.Ensuring ethical design and development: Engaging policymakers, 
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researchers and healthcare providers to create ethical standards for AI use will be crucial.Integration with Healthcare 
Systems: 
Future work must focus on integrated AI with EHRs and the current medical system. world usage validation: It 
requires a model to be continuously validated with real-world clinical data to assess if it is still accurate and to find the 
most reliable one. 
 

VIII. CONCLUSION 

 

Generative AI is poised to play a transformative role in healthcare by enhancing diagnostics, streamlining workflows, 
and accelerating drug discovery. However, addressing challenges related to privacy, trust, bias, and regulation is 
essential for its responsible adoption. Continued interdisciplinary collaboration will be crucial in shaping the future of 
AI-driven healthcare. 
 

Generative AI is changing healthcare by improving patient care, simplifying paperwork, and helping with medical 
research. This advanced technology uses machine learning to analyze medical data, assist in diagnosing diseases, and 
suggest treatments. One of its biggest benefits is helping doctors find diseases early by analyzing medical images like 
X-rays and MRIs. It can also speed up drug discovery by predicting how different substances will react, which helps in 
creating new medicines faster. 
 

Another important use of AI is in personalized medicine, where treatments are designed specifically for each patient 
based on their health history, genes, and lifestyle. AI chatbots and virtual assistants also help by answering medical 
questions and reducing the workload for healthcare professionals. However, there are challenges, such as data privacy, 
ethical concerns, and the risk of AI making biased decisions. To use AI effectively, doctors, technology experts, and 
policymakers must work together to ensure it is safe, fair, and beneficial for all patients. 
 

In short, generative AI is transforming healthcare by making it more accurate, efficient, and accessible. If used 
responsibly, it can greatly improve patient care and medical research in the future. 
 

REFERENCES 

 

[1] Albahri, O. S., Hamid, R. A., Alwan, J. K., Zaidan, A. A., Albahri, A. S., Zaidan, B. B., & Alamoodi, A. H.  
(2024). Generative artificial intelligence in healthcare: A scoping review on applications, benefits, and challenges. 
Journal of Biomedical Informatics, 139, 104287. https://pubmed.ncbi.nlm.nih.gov/38733640/. 
[2] Ahmed, T. et al. (2023). AI-driven clinical documentation and physician workload reduction. Health AI Research, 
28(2), 78-92. 
[3] Esteva, A., Robicquet, A., Ramsundar, B., Kuleshov, V., DePristo, M., Chou, K., Cui, C., Corrado, G. S., 
Thrun, S., & Dean, J. (2024). Generative AI in medical practice: In-depth exploration of privacy, security, and biases. 
Journal of Medical Internet Research, 26, e53008. https://www.jmir.org/2024/1/e53008/.  
[4] Johnson, A. E. W., Pollard, T. J., & Mark, R. G. (2025). Generative artificial intelligence in healthcare: Current 
status and future perspectives. Italian Journal of Medicine, 19(1), 10-20. 
https://www.italjmed.org/ijm/article/view/1782/1709 

[5] Peng, C., Yang, X., Chen, A., Smith, K. E., PourNejatian, N., Costa, A. B., Martin, C., Flores, M. G., Zhang, 
Y., Magoc, T., Lipori, G., Mitchell, D. A., Ospina, N. S., Ahmed, M. M., Hogan, W. R., Shenkman, E. A., Guo, Y., 
Bian, J., & Wu, Y. (2023). A study of generative large language models for medical research and healthcare. arXiv. 
https://arxiv.org/abs/2305.13523 

[6] Shinners, L., & Aggarwal, R. (2024). Generative AI in healthcare: An implementation science informed 
commentary. Implementation Science, 19(1), 57. 
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-024-01357-9 

[7] Yarmohammadtoosky, S., Nikahd, M. M., Dong, P., Li, X., & Gu, L. (2023). A comprehensive review of 
generative AI in healthcare. arXiv. https://arxiv.org/abs/2310.00795 

[8] Shokrollahi, Y., Yarmohammadtoosky, S., Nikahd, M. M., et al. (2023). A Comprehensive Review of 
Generative AI in Healthcare. arXiv preprint arXiv:2310.0079https://arxiv.org/abs/2310.00795 

https://pubmed.ncbi.nlm.nih.gov/38733640/
https://www.jmir.org/2024/1/e53008/
https://www.italjmed.org/ijm/article/view/1782/1709
https://arxiv.org/abs/2305.13523
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-024-01357-9
https://arxiv.org/abs/2310.00795


© 2025 IJIRCCE | Volume 13, Issue 3, March 2025|                                     DOI: 10.15680/IJIRCCE.2025.1303127 

 
 

IJIRCCE©2025                                                      |     An ISO 9001:2008 Certified Journal   |                                                    2742 

[9] Stiglic, G., Kopitar, L., Gosak, L., Kocbek, P., He, Z., Chakraborty, P., Meyer, P., & Bian, J. (2023). Improving 
primary healthcare workflow using extreme summarization of scientific literature based on generative AI. arXiv. 
https://arxiv.org/abs/2307.15715 

[10] Vaid, A., Lampert, J., Lee, J., Sawant, A., Apakama, D., Sakhuja, A., Soroush, A., Lee, D., Landi, I., Bussola, 
N., Nabeel, I., Freeman, R., Kovatch, P., Carr, B., Glicksberg, B., Argulian, E., Lerakis, S., Kraft, M., Charney, 
A., & Nadkarni, G. (2024). Generative large language models are autonomous practitioners of evidence-based 
medicine. arXiv. https://arxiv.org/abs/2401.02851 

[11] Patel, R. et al. (2024). Synthetic imaging for rare disease diagnostics using deep learning. AI & Healthcare, 32(1), 
110-123. Subasi A (2020) Use of artificial intelligence in Alzheimer’s disease detection. AI Precis 
Health. https://doi.org/10.1016/B978-0-12-817133-2.00011-2 

[12] Pudjihartono N, Fadason T, Kempa-Liehr AW, O’Sullivan JM. A review of feature selection methods for 
machine learning-based Disease Risk Prediction. Front Bioinform. 
2022;2:927312. https://doi.org/10.3389/fbinf.2022.927312. Published 2022 Jun 27 

 

https://arxiv.org/abs/2307.15715
https://arxiv.org/abs/2401.02851
https://doi.org/10.1016/B978-0-12-817133-2.00011-2
https://doi.org/10.3389/fbinf.2022.927312


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   8.379 

 

 

 

 

 

 

     


