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Abstract 

This review examines the role of Artificial Intelligence (AI), ChatGPT, Machine Learning (ML), 

and cybersecurity in the contemporary healthcare systems. Graph Neural Networks (GNN) or 

cloud-based analytics, which are AI-based models, improve disease detection, predictive 

diagnostics, and personalized treatment. ChatGPT assists with clinical decision-making, 

interaction with patients, and interpretation of data by means of natural language processing. At 

the same time, intrusion detection and searchable encryption security systems based on graphs 

protect confidential medical information. Combining these technologies, it becomes possible to 

have intelligent, secure, and adaptable healthcare ecosystems. The review identifies the 

developments in the present, ethical concerns, and future perspectives on the realization of 

trustworthy, data-driven, and cyber-resilient healthcare innovations in the quest to enhance clinical 

efficiency and patient safety. 
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Introduction  

Modern healthcare and cybersecurity have been reimagined in the convergence of artificial 

intelligence (AI), conversations models supported by ChatGPT, and machine learning (ML). With 

the digitization and cloud reliance of medical systems, the need to have smart, adaptive, and safe 

computational frameworks has increased by an order of magnitude [1]. AI currently is 

transformative in diagnostics, patient care, and medical research, and at the same time, it is 
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presented as innovative solutions to secure sensitive healthcare data against the changing cyber 

threats [2]. 

AI and ML models have proven to be unprecedented in early disease detection, risk stratification, 

as well as predictive analytics in the healthcare sector. The recent developments, including cloud-

deployed graph neural networks (GNNs), have made it possible to map the development of 

coronary artery disease precisely, providing a clinician with more insights into patient-specific 

tendencies [3]. Likewise, artificial intelligence-based systems to detect osteosarcoma have boosted 

the ability of diagnosis of uncommon cancer types, which enables timely treatment and better 

results. The combination of smart wearables and analytics engine (cloud-based) also makes AI 

more all-encompassing, aiding in real-time tracking and delivering personalized care [4]. 

At the same time, the emergence of the large language models (LLMs) such as ChatGPT has led 

to the appearance of new opportunities in communication with patients, medical education, and 

clinical decision support. ChatGPT may help clinicians to quickly retrieve information, automate 

report creation and may assist in communicating with patients in an approachable and 

understanding way. The trends show an increasing importance of generative AI in streamlining 

healthcare, making it transparent and patient-oriented [5]. 

Nevertheless, eHealth transformation presents significant cybersecurity and data protection 

problems. The information regarding patients kept in the clouds is becoming more prone to 

hacking and other illegal activities. Recent studies focus on the recent security architecture like the 

use of graph-based intrusion detection system, contrastive learning system and searchable 

encryption methods in order to protect healthcare data [6]. Such cybersecurity systems with AI 

features provide confidentiality, integrity, and availability of essential information, thus creating 

trust in digital health ecosystems. 

In this review, the relationship between AI, ChatGPT, and ML as applied to healthcare innovation 

and enhanced cybersecurity infrastructures are examined. Offering a combination of information 

about cloud analytics, disease modeling with GNN, and intelligent encryption techniques, the 

article brings up the dual nature of AI as both the driver of clinical change and the protector of 

digital privacy in the era of intelligent healthcare systems [7]. 
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Healthcare Artificial Intelligence 

Artificial intelligence (AI) has become a revolutionary phenomenon in healthcare, making it 

possible to make data-driven decisions, diagnose patients with accuracy, and manage them 

individually. The use of AI in clinical processes has also contributed greatly to medical imaging, 

disease prediction and treatment planning [8]. Healthcare systems can process complex biological 

data and can identify patterns that could not be discovered previously, and they can assist clinicians 

by providing insights in real-time by using deep learning and graph-based algorithms [9]. 

AI has been a successful tool in the detection of disease at its early stages, whereby early treatment 

can have a significant effect on the final outcome. Cloud-deployed graph neural networks (GNNs) 

have been applied in cardiovascular medicine in mapping coronary artery disease progression and, 

consequently, provide an opportunity to visualize vessel structures and dynamics of disease in 

detail [10]. These GNN-based systems combine the imaging, genetic, and clinical data, and 

provide a combination of overall patient risk profiles. Oncology has also experienced incredible 

promise with AI in the detection and risk-sorting of rare tumors including osteosarcoma. Early 

detection of malignant patterns can be achieved through machine learning models that have been 

trained using histopathological and genomic data, which a human eye cannot recognize promptly 

and accurately [11]. 

The patient monitoring and preventive care is being redefined by intelligent wearable devices 

powered by AI and connected with secure cloud infrastructures. These are gadgets that keep 

recording physiological measurements, including heart rate, blood pressure, and oxygen levels and 

are analyzed by cloud-based ML algorithms. This feedback loop is used in real time to help identify 

abnormalities, forecast adverse events and streamline treatment course. Cloud platforms also 

encourage the big-scale health data integration that allows researchers to train predictive models 

on diverse datasets and keep it scalable and accessible [12]. 
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The combination of AI and cloud analytics creates a culture of lifelong learning and change. The 

performance of the algorithms is refined with every input of data and this enables the healthcare 

systems to become dynamic by responding to the needs of patients. Nevertheless, this innovation 

should be accompanied by robust data governance and cybersecurity systems that will guarantee 

the integrity and confidentiality of sensitive medical data [13]. The field of AI in healthcare is no 

longer in its potential phase but already in practice, which benefits both clinicians and patients. 

Intelligent diagnostics all the way to predictive monitoring, AI is transforming the medical world 

into a much smarter, quicker and responsive one, which sets the stage of precision and preventive 

medicine with the help of safe and smart infrastructures [14]. 

Application of ChatGPT and Conversational AI in Clinical Practice 

ChatGPT, and other large language models (LLM) based on conversational artificial intelligence 

(AI) are also starting to transform the interaction of healthcare providers and patients with 

computer-based systems. ChatGPT is a powerful communication, educational, and decision 

support tool, constructed using transformer-based architectures and capable of understanding, 

generating, and contextualizing human-like responses, which is applicable to all clinical settings. 

Its natural language processing (NLP) features allow meaningful communication and bridging the 

gap between the technical medical data and the understanding of the patient [15]. 
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Figure: 1 showing conversational AI in clinical practice 

Patient engagement and self-management are being changed by the chatbots and virtual assistants 

based on ChatGPT in healthcare. The systems offer 24/7 assistance on routine medical questions, 

symptom evaluation, consultations, and drug reminders. In comparison to the conventional 

automated systems, the situational knowledge of ChatGPT enables it to respond to the needs of an 

individual patient and increase satisfaction and trust [16]. ChatGPT-driven applications can be 

utilized in remote or resource-constrained environments to provide pre-triage, referred to as 

guidance to the correct level of care, and to offload clinical workload. Additionally, they enhance 

health literacy by reducing complicated medical language to an understandable and colloquial 

language [17]. 

In addition to the interaction with patients, ChatGPT is becoming a useful aspect of clinical 

decision-making. When incorporated into the hospital information systems, it can help clinicians 

through fast synthesis of research, summarizing of patient records and producing clinical 

documentation [18]. ChatGPT is capable of helping with diagnostic reasoning and can be used to 

correlate symptoms, lab results, and history and recommend potential conditions or treatment 

courses. It can be used together with machine learning (ML) algorithms, which promote evidence-

based practice because they constantly learn based on medical databases and clinical outcomes 

[19]. 

Nonetheless, there are data accuracy, ethical compliance, and security issues associated with the 

deployment of ChatGPT in healthcare. As the responses produced by the LLMs are based on the 

training data, there is a risk of spreading prejudices or inaccuracies unless they are validated 

correctly. Therefore, the connection with confirmed medical data and the process of monitoring 

the data under the management of medical workers is still mandatory [20]. Moreover, data security 

of patients in AI communication is of utmost importance and requires the maintenance of proper 
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communication rules and adherence to the healthcare privacy laws of HIPAA and GDPR. 

ChatGPT and conversational AI is a major development in the field of human-computer interaction 

in healthcare. These technologies will improve the accessibility, efficiency and customization of 

patient care by integrating linguistic intelligence with clinical data systems, which is a significant 

advancement towards an intelligent, responsive and human-friendly healthcare ecosystem [21]. 

Graph Neural Networks and Machine Learning in Healthcare. 

Graph Neural Networks (GNNs) and Machine Learning (ML) have become key to the healthcare 

analytics modernization. Their multi-dimensional aspects and process of complex data processing 

allow better clinical insights and precision medicine. ML algorithms are being applied to process 

imaging data, genomics, and electronic health records (EHRs) and GNNs can be applied to extend 

this functionality and represent more complex relationships between biological, clinical, and social 

health factors [22]. 

Conventional deep learning methods have the tendency to consider medical data in isolation. 

Conversely, GNNs represent data in the form of nodes in a network where relationship is important 

to the study of disease behavior. In heart studies, GNNs deployed in clouds have been 

demonstrated to be very accurate when it comes to mapping coronary artery disease progression. 

These models are able to forecast the development of disease in the heart of imaging data and can 

select high-risk patients earlier than traditional diagnostic methods by learning spatial and 

temporal dependencies in imaging data [23]. Likewise, in cancer biology, GNNs can be applied to 

tumor microenvironment and gene interaction networks, and can predict the progression of cancer 

and response to treatment. Instead of basic classification, this graph-based model is a step in the 

direction of patient-centered and data-driven care through the creation of a model of holistic patient 

representation [24]. 

ML has been found to be vital in predictive modeling and optimization of treatment. Learning 

algorithms under supervision and without supervision use large quantities of clinical information 

to discover early indicators of illness, evaluate interventions in treatment, and tailor interventions 

to individual patients [25]. As an illustration, ML-based models have been found to be successful 

in identifying osteosarcoma and other uncommon malignancies after learning fine-tuning aspects 
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of radiological and pathological data. These tools do not only help the clinicians in the process of 

making informed decisions but also minimize the delays in making diagnostic errors [26]. 

ML when combined with cloud analytics allows the scalability of processing and real-time support 

of decisions. Cloud systems combine heterogeneous data types such as imaging and wearable 

sensor data enabling ML systems to continually enhance by engaging in federated learning and 

adaptive feedback. Moreover, the combination of ML and GNN can be more interpretable, with 

graph structures being able to visualize the impact of clinical variables on patient outcomes [27]. 

ML and GNNs are revolutionizing the shift away of healthcare to being reactive to proactive. They 

enable clinicians to make predictions, prevent and individualize the treatment plans through 

converting data into anything meaningful. These smart systems have the potential to provide safer 

and more efficient and patient-centered medical care when they are supported by safe and ethical 

deployment practices [28]. 

Artificially Intelligent Healthcare Cybersecurity. 

With the advent of artificial intelligence (AI) and machine learning (ML) as components of 

healthcare systems, cybersecurity has become a burning issue. The growing use of the cloud 

platforms, smart wearables, and networked devices puts sensitive patient information at risk of 

breach and cyber-attacks. In order to guarantee the trust of AI-driven healthcare ecosystems, data 

integrity, confidentiality, system reliability must be ensured. Progress in cybersecurity models has 

now used AI itself to identify, stop and act on threats in real time [29]. 

The contemporary healthcare systems rely on cloud computing to store data, analytics, and 

collaborate. Nevertheless, cloud infrastructures are susceptible to intrusion attack and data 

tampering. Graph-based feature transformer AI-based contrastive learning-based security systems 

have demonstrated great potential in intrusion detection [30]. The models are able to learn 

complicated patterns of network traffic and distinguish between usual and malicious activities with 

a high degree of accuracy. As an example, the recent frameworks employ graph structures to model 

network behavior so that the identification of subtle attack vectors may be possible that may go 

unnoticed by traditional rule-based systems. This will strengthen the ability to withstand emerging 
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cyber threat requirements and provide ongoing security of healthcare information stored in cloud-

based systems [31]. 

Ethical deployment of AI revolves around the protection of the patient information. Searchable 

encrypted medical data can be accessed by authorized users, and privacy is not put at risk, making 

them compliant with such standards as HIPAA and GDPR. These approaches reduce risks related 

to centralized storage and data exchange with federated learning that allows training models based 

on decentralized sources of data [32]. The privacy preserving ML algorithms also mitigate against 

unauthorized inference attack on the privacy of sensitive health information, thereby keeping the 

information safe during the entire lifecycle [33]. 

As more and more people embrace the use of AI and clouds, it is of paramount importance to 

uphold ethical governance. Well-developed cyber protection should be legal and clear in data 

processing and responsibility. To avoid abuses or unwanted bias in automated systems, institutions 

should conduct periodic audits, provide explainable artificial intelligence (XAI), and human 

supervision [34]. AI-driven healthcare is based on cybersecurity. Through the combination of 

smart intrusion detection, encrypted data handling, and moral control, healthcare organizations can 

not only be innovative but also safe enough to create a digital ecosystem where technology would 

improve care without breaching trust [35]. 

Healthcare AI and Cybersecurity Frameworks Integration 

The intersection of artificial intelligence (AI) and cybersecurity is one of the crucial steps in the 

development of the healthcare systems of the contemporary world. With the growing number of 

healthcare organizations that are now turning to digital technologies (including AI-assisted 

diagnostics and cloud-based medical records among others), the necessity to integrate the 

frameworks that integrate smart analytics with effective data protection has become critical. Such 

integration will make healthcare innovations effective and secure, which will promote trust 

between patients, clinicians, and institutions [36]. 
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Figure: 2 showing distribution of cybersecurity frameworks used in integrated security programs 

Healthcare applications that are run by AIs produce large volumes of sensitive data in imaging 

systems, wearable devices, and electronic health records (EHRs). Combined with machine 

learning (ML) algorithms and cloud systems, such systems can reveal previously unavailable 

clinical insights. But when there is no proper security in the cyber space, then these data pipelines 

can be a target of cyber-attacks [37]. By implementing cybersecurity throughout the cycle of AI 

implementation, including data collection and model training and inference, one will establish a 

robust digital ecosystem that ensures that patient confidentiality is not compromised and 

operational velocity is maintained [38]. 

State-of-the-art models have switched to a graph neural network (GNNs) and transformer-based 

models to detect threats and monitor systems, in addition to clinical analysis. As an example, the 

graph-based architectures designed to simulate the disease evolution can be modified to detect 

network anomalies to create a system that serves both healthcare and security purposes. This single 

method enables monitoring data integrity and system health continuously as well as optimizes the 

performance of AI. Additionally, both usability and privacy are maintained by using encryption, 
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including searchable encryption, in which only authorized users can access their data in the cloud 

[39]. 

Integration goes to governance and compliance. The healthcare facilities are required to match AI 

and cybersecurity usage with regulatory frameworks, including HIPAA, GDPR, and ISO 27001. 

Implementing the principles of explainable AI (XAI) will provide the transparency in automated 

decision-making processes such that the healthcare professional can interpret and confirm AI 

advice without affecting the confidentiality of data [40]. Cross-functional partnerships between 

clinicians and data scientists, as well as cybersecurity specialists, are becoming necessary to ensure 

accountability and trust in the work of ethical oversight committees. The combination of AI and 

cybersecurity systems will make healthcare a safe, intelligent, and responsive environment. It 

allows foreseeing health care, streamlined functioning, and secure information sharing- between 

advances in technology and social ethic. The combination of smart analytics and safe computing 

opens the era of the new generation of the healthcare system not only smart and data-driven but 

trustworthy in its nature [41]. 

 

 

Difficulties and Future Projections 

In as much as there has been an incredible development in the integration of artificial intelligence 

(AI), ChatGPT, machine learning (ML), and cybersecurity in the healthcare sector, there are a 

number of issues. These barriers are attributed to technical constraints, ethical factors, regulatory 

complexities and changing nature of healthcare as well as cyber threats. These concerns must be 

overcome to make intelligent healthcare systems efficient, transparent and safe. Among the most 

important issues is the data quality and interoperability. Healthcare data is commonly disjointed 

in a variety of systems and are usually stored in varying formats and incomplete information or 

biased data [42]. This kind of inconsistency impedes the work of AI and ML models resulting in 

unreliable or false predictions. Medical data formatting and facilitating safe data-sharing systems 
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is essential towards developing powerful, generalizable models that can facilitate clinical decision-

making [43]. 

Model interpretability and trust is another important challenge. Deep learning and large language 

models, such as ChatGPT, are a black box, and not much information is provided on how a decision 

is reached. Explainable AI (XAI) is necessary in healthcare, where patient safety directly depends 

on the outcomes. Future studies ought to be keen on creating open algorithms that give justifiable 

reasons in the recommendations as well as being accurate and efficient. The threat of cybersecurity 

is constantly shifting in line with the development of AI [44]. With additional healthcare systems 

embracing cloud infrastructure and interconnected gadgets, the attack field increases. There is a 

growing threat of adversarial attacks, data poisoning, and ransom ware. The inclusion of AI-based 

intrusion detection systems and privacy-protecting solutions, including federated learning and 

homomorphic encryption, will play a significant role in protecting patient information without 

affecting the performance of the systems [45]. 

There is another layer of complexity of compliance with ethics and regulations. To assure the 

compliance with such standards as HIPAA and GDPR and handle the implementation of AI all 

over the world, it is necessary to monitor it on a regular basis. The ability to juggle innovation and 

ethical accountability, fairness, and inclusivity is another of the major future directions [46]. 

Cooperation of clinicians, data scientists and policymakers will play an essential role in 

establishing the rules of safe and ethical use of AI. In the future, AI in healthcare will be ensuring 

safety, explain ability, and human-centered systems [47]. The next decade will be characterized 

by the integration of block chain to exchange data transparently, development of GNNs to develop 

personalized medicine, and development of ChatGPT to provide real-time clinical assistance. With 

AI and cybersecurity dominating the medical ecosystem, a smarter, fairer, and more resilient 

healthcare environment can be established by fixing the existing adversities and adopting new 

technologies in responsible ways [48]. 

Conclusion 

Artificial intelligence (AI), ChatGPT, machine learning (ML) and cybersecurity have introduced 

a paradigm shift in the sphere of contemporary healthcare. These technologies combined are 
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transforming the field of diagnostics, patient care, and data management and creating a new 

paradigm of intelligent, secure, and personalized medicine. Cloud-based analytics and graph 

neural networks (GNNs) in disease modeling, conversational AI, and encrypted data systems are 

all the synergy of the innovations that will offer a breakthrough towards precision and trust-based 

healthcare. 

AI has become one of the pillars in enhancing clinical effectiveness and accuracy in diagnostic 

processes. GNNs deployed on clouds have facilitated comprehensive mapping of the process of 

coronary artery disease, whereby the ML algorithms have been utilized in detecting more complex 

conditions early, like osteosarcoma. The connective analytics and smart wearables have also 

increased the scope of healthcare as they enable real time and continuous monitoring of patients 

outside the clinical environment. These applications not only enhance early intervention but also 

add to the personalized approach to treatment in accordance with dynamic patient data. 

ChatGPT or other large language models (LLMs) have provided a human aspect to this technology 

ecosystem. ChatGPT supports communication between patients and medical experts by enabling 

natural language interaction, which closes communication gaps among them. Its implementation 

in virtual assistants, in medical records, and in the decision support proves that conversational AI 

can make the process more efficient and more accessible. Nevertheless, these systems should be 

introduced carefully- with accuracy, in a way that does not violate ethical standards and there is 

protection of the data to avoid misinformation and maintain clinical reliability. 

There are also exigent cybersecurity issues that come with the introduction of AI into the 

healthcare system. With cloud resources holding the sensitive data of patients, and AI models 

being dependent on enormous streams of data, the chances of cyber-attacks increase. Intrusion 

detection systems in the form of graph based systems and searchable encryption techniques are 

critical in protecting healthcare systems against the changing digital attacks. Data integrity and 

trust in digital health ecosystems can be preserved by integrating cybersecurity into AI processes, 

which organizations are currently encouraged to follow. 

The intersection of AI and cybersecurity models can be used to facilitate a two-fold strategy- where 

not only do intelligent systems provide clinical insights, but also defend their working conditions. 
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Models and transformer architectures that are based on graphs can be utilized to detect network 

anomalies or security breaches at the same time that they are being used to analyze diseases. This 

integration forms a self-educating, flexible healthcare ecosystem which is constantly upgraded 

alongside medical and cybersecurity requirements. 

Even with these developments, there are still problems. We need to solve the problem of data 

fragmentation, interoperability, model understandability, and compliance with regulations to 

guarantee the effective and safe implementation of AI technologies. The lack of transparency of 

the deep learning or the LLMs, such as ChatGPT, brings up the question of explainability and 

accountability, particularly in life-critical decision-making. The next step should be explainable 

AI (XAI) in order to establish trust between clinicians and patients. Also, universal principles on 

how AI can be used ethically and govern data need to be established so as to facilitate fairness, 

transparency, and inclusiveness in medical systems worldwide. 

In the future, the smart healthcare is in the process of balancing innovation, ethics and security. 

Federated learning, homomorphic encryption, and blockchain technologies have the potential to 

enhance the privacy of data and interoperability and facilitate collaboration on a global scale 

without losing the confidentiality. On the same note, AI-enhanced cybersecurity can only advance 

in a way that it detects threats and with a higher degree of accuracy. Simultaneously, ChatGPT 

and other conversational models will be more specialized and contextual in their assistance to 

clinicians in diagnosing patients, educating them, and conducting research in a more reliable 

manner. 

AI, ChatGPT, ML, and cybersecurity have never existed in isolation as they are all an integrated 

part of a single digital health system. Collectively, they help to create predictive instead of reactive, 

personalized instead of generalized, and secure instead of vulnerable healthcare systems. The road 

to completely intelligent and cyber secure healthcare is a long one that is still in progress, but the 

basis is well laid. The future of healthcare is intelligent systems that heal and protect, with an 

interdisciplinary approach, transparent governance, and ethically innovative technologies 

continuing to collaborate with humanity in the future to create balance in the well-being of all 

people. 
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