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Published: 28.10.2025 Artificial intelligence (Al), machine learning (ML), and the Internet of Things (loT) have all had a
significant impact on healthcare due to the progressive integration of technology. The early use of
computers in healthcare was for administrative duties, but by the late 1950s and 1960s, researchers
were exploring more complex applications, such as medical diagnostics. The introduction of
Electronic Health Records (EHRs) in the late 1960s and 1980s paved the way for enhanced data
analysis in healthcare. Early Al and expert systems, such as MYCIN, were among the first to
incorporate Al into clinical decision-making. The growth of the internet and health information
technology in the 1990s and 2000s expedited the integration of Al, machine learning, and loT. Al,
machine learning, and loT are now integrated into numerous parts of healthcare, with the goal of
personalising care, improving results, and increasing efficiency.

Al and ML are poised to revolutionise healthcare in a variety of ways. They will increase diagnostic
accuracy, predict disease outbreaks, and control healthcare expenses. Wearable technology and
remote monitoring will be combined, allowing for more rapid treatments and improved chronic
condition management. Al will improve robotic surgery, simplify administrative tasks, and speed up
drug discovery. Telemedicine and virtual health services will grow, particularly in underdeveloped
areas. However, ethical, privacy, and regulatory considerations will be critical. Healthcare personnel
will require new abilities to effectively use Al and ML technologies. Al can also tackle global health
issues including disease surveillance and health inequalities. The future of Al and machine learning in
healthcare is about integrating new technologies in an ethical, patient-centered, and internationally
inclusive manner, with the goal of improving healthcare quality, accessibility, and effectiveness.

An Al-enabled Internet of Things (loT) system for real-time health diagnostics and personalised
treatment suggestions combines innovative technologies to transform healthcare. By merging loT-
enabled wearable devices with Al algorithms, the system continuously monitors important health
factors such as heart rate, blood pressure, and body temperature. Real-time data is securely
uploaded to cloud platforms for processing, allowing the system to spot anomalies and diagnose any
health risks right away. Using machine learning algorithms, the system generates personalised
therapy suggestions based on individual health profiles, increasing the accuracy and efficacy of
medical procedures. This technology provides healthcare providers with meaningful insights and
enables remote patient monitoring, which reduces hospital visits and promotes preventative
treatment. By improving accessibility and enabling rapid medical treatment, the Al-loT framework
alters traditional healthcare procedures, resulting in better patient outcomes and paving the path for
a data-driven, patient-centric healthcare ecosystem.

In this idea, patient data is analysed using an loT sensor to improve patient and hospital details.
Medical services are increasingly moving towards e-clinical and drug-assistive apps. Medical care
administration advancement is most popular in each country. Al-enabled loT can provide high-quality
medical care management while also serving innovative and progressive possibilities. Al used in
medical care administration would increase the odds of developing cutting-edge illness forecasts and
proposing preventive methods and diagnostics. Distributed computing would support registration,
correspondence, storage, and a wide range of information handling in the medical care framework.
To stream healthcare data, the IoT requires an information storing and handling system. The body
sensor and RFID labels are used to collect various human physiological data, which is subsequently
shared via remote innovation to be stored and managed in the cloud, and served through loT
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applications for better information utilisation. The clinical information shown here incorporates edge
registration to provide only the most critical information to the appropriate customer. The medical
data handled here incorporates edge computing, which delivers only the essential data to the
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Inefficiencies, Disease Surveillance, Health Equity.
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INTRODUCTION

The major goal of this invention is to establish a
systematic and comprehensive framework for using the
potential of Artificial Intelligence (AI), Machine
Learning (ML), and the Internet of Things (IoT) to
transform healthcare procedures. The current invention
refers to the field of healthcare, specifically to a
systematic study that investigates the integration of
Artificial Intelligence (AI), Machine Learning (ML),
and Internet of Things (IoT) techniques into healthcare
procedures. This invention includes methods and
systems for using AI, machine learning, and IoT
technologies to transform different aspects of
healthcare, such as patient monitoring, diagnostics,
personalised treatment plans, and resource optimisation.
Furthermore, the invention addresses the identification
and mitigation of obstacles connected with the
implementation of these advanced technologies in the
healthcare industry.

Artificial intelligence (Al) is a fast expanding field of
computer science that seeks to create machines capable
of doing activities that would normally need human
intelligence. Al encompasses a variety of techniques,
including machine learning (ML), deep learning (DL),
and natural language processing. Large Language
Models (LLMs) are Al algorithms that combine deep
learning techniques and very large data sets to analyse,
summarise, generate, and predict new text-based
content.

Healthcare systems are complex and difficult for
everyone involved, but artificial intelligence (AI) has
altered many industries, including healthcare, with the
promise to improve patient care and quality of life.
Rapid Al breakthroughs can transform healthcare by
incorporating them into clinical practice. Reporting Al's
position in clinical practice is critical for successful
adoption since it provides healthcare providers with
necessary knowledge and tools.

The field focusses on merging artificial intelligence and
IoT for real-time health diagnostics, using wearable

Al and ML
System

Figure 1

devices and smart sensors to continuously monitor vital
signs. Al systems process data to make precise,
personalised therapy recommendations. This
technology increases healthcare accessibility, early
sickness identification, and patient outcomes by
allowing for individualised interventions and seamless
communication between patients and healthcare
professionals.

Al and ML are poised to revolutionise healthcare in a
variety of ways. They will increase diagnostic accuracy,
predict disease outbreaks, and control healthcare
expenses. Wearable technology and remote monitoring
will be combined, allowing for more rapid treatments
and improved chronic condition management. Al will
improve robotic surgery, simplify administrative tasks,
and speed up drug discovery. Telemedicine and virtual
health  services will grow, particularly in
underdeveloped areas. However, ethical, privacy, and
regulatory considerations will be critical. Healthcare
personnel will require new abilities to effectively use Al
and ML technologies. Al can also tackle global health
issues including disease surveillance and health
inequalities. The future of Al and machine learning in
healthcare is about integrating new technologies in an
ethical, patient-centered, and internationally inclusive
manner, with the goal of improving healthcare quality,
accessibility, and effectiveness.

The patient well-being data market requires a broad
range of human medical expertise in dealing with daily
activities. In this trend, the great majority of IoT
devices may target both internal and external internet
providers. Medical care administration begins with the
entry of patient details with thorough disease
information and ends with the degree of ex-patient
condition/supportive treatment of patient wellbeing.
The IoT health information data is also an important
assignment to be noticed, as life-saving medicine may
endanger the patient's life if supplied an expired
medicinal product. So Al will also be renowned for its
astute medical care management. The equipment that is
prone to wear and tear must also be maintained in order
to avoid any radiation or actual damage to the device,
which could endanger human life if left unchecked. The
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optimal support for the gadgets must be provided
immediately. This can be communicated by an
approved call for administration to the specialist co-op
from the medical services managerial work area.
Unexpected events like as power outages and gas leaks
in crucial zones are also difficult to manage in
healthcare supplying hospitals. The device that is
running low on power must be reported to the
administrator and floor management so that additional
power can be supplied to vital devices. To avoid a
tragedy, the gas leak should be detected and reported to
stakeholders as soon as possible. Smart IoT healthcare
management takes all of these factors into account and
serves them optimally. The latest technology, such as
cloud computing, takes advantage of shared resource
access and shared processing capabilities, which are
most needed to process data received from a variety of
heterogeneous devices connected via impounding
wireless technology. The usage of IoT to give automatic
orders and rapid responses from the administrative desk
will provide the best management service.

Keywords: Artificial Intelligence (Al), Machine
Learning (ML), Internet of Things (IoT), Healthcare
Technology,  Patient  Monitoring,  Diagnostics,
Personalized Treatment, Resource Optimization,
Wearable Devices, Smart Sensors, Real-time Health
Diagnostics, Data Processing, Robotic Surgery,
Telemedicine, Drug Discovery, Chronic Condition
Management,  Ethical  Considerations,  Privacy,
Regulatory Issues, Disease Surveillance, Health Equity,
Cloud Computing, Systematic Framework,
Administrative Tasks, Healthcare Management, Patient
Well-being Data

2. Literature review

2.1 The Integration of AI, ML, and IoT in
Healthcare

Healthcare is a vital pillar of global well-being,
providing care for a growing population. However,
traditional healthcare practices often face numerous
challenges, including resource inefficiency,
environmental concerns, and the need to improve
patient outcomes to meet rising demand. In recent
years, significant strides have been made in the fields of
Artificial Intelligence (AI), Machine Learning (ML),
and the Internet of Things (IoT). These technological
advancements have permeated various sectors, offering
transformative  solutions to complex problems.

Healthcare is no exception, as the integration of Al,
ML, and IoT techniques has shown immense potential
to revolutionize medical practices. Al and ML
algorithms have demonstrated their ability to analyze
vast datasets with speed and precision, enabling
applications such as disease diagnosis, personalized
treatment recommendations, and automated
administrative tasks. [oT devices, including sensors and
actuators, have enabled real-time data collection from
patients, allowing doctors to monitor vital signs, patient
activity, and medication adherence unprecedented
accuracy. However, despite the promise of Al, ML, and
IoT in healthcare, there exist substantial challenges that
must be addressed. Data privacy and security concerns,
interoperability issues among different IoT devices and
platforms, and the need for seamless integration of Al
and ML into existing clinical workflows are among the
critical challenges facing the industry. This invention
seeks to bridge the gap between the potential of Al,
ML, and IoT in healthcare and the practical
implementation of these technologies. It encompasses a
systematic study that delves into the significance of
integrating Al, ML, and IoT techniques in healthcare,
with a focus on optimizing resource utilization,
enhancing  patient outcomes, and  mitigating
environmental impacts. Furthermore, this invention
includes an analysis of the challenges posed by the
integration of these technologies and proposes
innovative solutions to address these obstacles, thereby
facilitating the realization of a more efficient and
sustainable Healthcare system.

2.2 Impact of AI, Machine Learning, and IoT in
Clinical Practice

Health care providers, such as hospitals, utilize a
pharmacist or pharmacy department within the hospital
to coordinate the dispensing of drugs to patients of the
health care institution. The pharmacists in such health
care institutions are often burdened with the
increasingly complex record keeping and inventory
management that results from hospitals caring for
hundreds, if not thousands, of patients every day. Hence
the need for the role of Al, machine learning, and IoT in
the revolutionizing healthcare: clinical practice. We are
focussing on the use of ML, IoT, and Al in the medical
field. In-depth review of technology breakthroughs,
research findings, and issues encountered in the Al,
ML, and IoT domains in healthcare scenarios.
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Figure 2

2.3 Harnessing Advanced Technologies for Patient Care

A comprehensive and up-to-date overview of the current state of Al in clinical practice, including its potential
applications in disease diagnosis, treatment recommendations, and patient engagement. It also discusses the associated
challenges, covering ethical and legal considerations and the need for human expertise. By doing so, it enhances
understanding of AI’s significance in healthcare and supports healthcare organizations in effectively adopting Al
technologies.

2.4 Implementation of AI, ML, and IoT in Healthcare

The Patient wellbeing data industry needs wide scope of human medical in dealing with everyday activities. In this
development the vast majority of the IoT devices might be assault both internal and external internet providers. The
medical care administration begins from the level of entering the patient details with detailed disease to the degree of ex-
patient condition/supportive of treatment of patient wellbeing. The IoT health information data is additionally a
significant assignment to be noted where the life-saving medicine may risk the patient life if given expired medicinal
product. So the AI additionally to be remembered for the shrewd medical care administration. The gear which are
inclined to wear and dear additionally to be kept up to evade any radiation or actual harm to the gadget which might be
test the human existence if unnoticed. The ideal support of the gadgets must be performed immediately. This can be
advised through approved call for administration to the specialist co-op from the medical services managerial work area.
The unexpected conditions like power failure and gas leakage at critical zones also a challenging task in healthcare
serving hospitals. The device running short of power have to be notified to the admin and floor management for the
additive power supply to the critical devices. The gas leakage should be sensed and notified to the stakeholders to avoid
any mishap at the earliest. The smart IoT healthcare management includes all this points to be considered and best
served. The latest technology like cloud computing used for advantage of shared resource accessing and shared
processing capability which are most required to process the data received from with range of heterogeneous devices
connected through impounding wireless technology. The use of 10T to deliver the automated commands and prompt the
response from the administrative desk will be the best management service.

J Rare Cardiovasc Dis. 1040



How to Cite this: Allagadda DK', Lunavath N2, Yuvaraj B3, Rajasekaran P%, Nekkanti R®, Basavaraja PH®.Revolutionising Healthcare: The role of Artifi
Intelligence, Machine Learning & IoT in Clinical Practice. J Rare Cardiovasc Dis. 2025;5(51):1037-1043.

JOURNAL
OF RARE
CARDIOVASCULAR DISEASES

Keywords: Artificial Intelligence (Al), Machine Learning (ML), Internet of Things (IoT), Healthcare, Clinical Practice,
Patient Outcomes, Resource Utilization, Data Privacy, Data Security, Interoperability, Personalized Treatment, Disease
Diagnosis, Automated Administrative Tasks, Wearable Devices, Real-time Monitoring, Cloud Computing, Supply Chain

Management, Ethical Considerations, Environmental Impact

MATERIAL AND METHODS

Performance of Technologies in Healthcare
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Figure 3

IoT collects raw data from devices, ML analyses it to uncover patterns and forecast outcomes, and Al applies these

insights to reason and make autonomous decisions.

As shown in Figure 3 Al's higher performance stems from its ability to process complicated data and make decisions,
which much exceeds ML's predictive capabilities. ML is a powerful but specialised component of Al, whereas IoT is
foundational—simply collecting data—so its output is heavily reliant on ML and Al to provide meaning and value.

NLP in healthcare, ML in healthcare, DL in healthcare, LLM in healthcare, Al in personalised medicine, Al in patient
monitoring, healthcare ethics, predictive analytics, medical diagnosis, and healthcare applications.

Keywords: Internet of Things, Machine Learning, Artificial Intelligence, Natural Language Processing, Deep Learning,

Large Language Models, Healthcare, Data processing

RESULTS
OBSERVATIONS:

4.1 Enhanced Diagnostic Accuracy

Al and ML algorithms, notably in medical imaging,
outperform older methods in terms of speed and
accuracy. For example, in radiology, deep learning
models have been trained on large datasets of X-rays,
CT scans, and MRIs to detect minor irregularities that
the human eye may miss. Al-assisted diagnostic
systems have shown a significant improvement in
accuracy for cancer, heart disease, and neurological
illnesses. For example, several studies have found that
Al systems can detect lung nodules 26% faster and
identify 29% of previously undetected lesions than
manual screening. Similarly, AI models enhanced
diagnostic accuracy in multiple sclerosis patients by 44
percent. Improved accuracy leads to earlier detection
and more successful treatment planning..

AND

4.2 Improved Patient Care and Monitoring

The integration of IoT devices is transforming patient
care via remote patient monitoring (RPM). Wearable
sensors, smartwatches, and other linked gadgets gather
real-time information about a patient's vital indicators,
such as heart rate, blood pressure, and glucose levels.
This continuous stream of data, which is analysed by
machine learning algorithms, enables healthcare
providers to respond proactively before a situation
becomes worse. For example:

Heart Monitoring: IoT-enabled heart monitors can
identify arrhythmias and other cardiac abnormalities
and automatically warn medical personnel in a timely
manner, potentially saving lives.

Chronic  Disease = Management: For diabetes,
implantable or wearable glucose monitors continuously
monitor blood sugar levels, alerting both patients and
doctors and assisting in the prevention of harmful
variations.

Mental Health: "Mood-aware" IoT devices may analyse
biometrics to determine a patient's mental state, offering
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useful, objective data for treating diseases such as
depression.

This proactive approach greatly lowers hospital
readmissions and unnecessary office visits while also
encouraging individuals to have an active part in their
own health management.

4.3 Streamlined Clinical and Administrative
Workflows

Al and ML are also proving instrumental in optimizing
the operational side of healthcare, allowing clinicians to
focus more on patient care. Key findings include:
Prescription  Auditing: Al  technology reduces
medication errors by analysing prescriptions for
potential drug combinations, improper dosages, and
patient allergies, thus improving patient safety.
Administrative Efficiency: Al-powered technologies
automate regular processes such as billing, patient
check-in, and data entry, reducing administrative time
by up to 90%. This enables medical professionals to
devote more time to complex cases and patient-centered
interactions.

Resource Management: Predictive analytics, a crucial
function of machine learning, is used to estimate patient
demand and optimise hospital resource allocation,
ensuring that supplies and people are available when
they are most required.

Keywords: Artificial Intelligence, Machine Learning,
Deep Learning, Radiology, Medical Imaging, Internet
of Things (IoT), Remote Patient Monitoring (RPM),
Wearable Sensors, Predictive Analytics, Patient Safety,
Medication Errors, Administrative Tasks, Resource
Allocation, Proactive Healthcare

DISCUSSIONS:

The incorporation of Aurtificial Intelligence (Al),
Machine Learning (ML), and the Internet of Things
(IoT) into clinical practice is ushering in a watershed
moment in healthcare. This paradigm change improves
diagnostic precision and patient monitoring while also
redefining the patient-provider interaction, clinical
processes, and entire healthcare delivery systems. The
current article investigated the synergistic influence of
various technologies, highlighting both their enormous
promise and the problems that follow their deployment.

5.1 Enhanced Diagnostics and Predictive Analytics
One of the most significant contributions of Al and ML
to clinical practice lies in diagnostic enhancement. Deep
learning algorithms have demonstrated superior
performance in image recognition tasks, such as
detecting tumors, diabetic retinopathy, and pulmonary
diseases, often outperforming human clinicians. The
predictive capabilities of ML models enable the early
identification of disease risks based on a wide range of
patient data, leading to preventive interventions and
improved clinical outcomes.

IoT devices, such as wearable sensors and smart
implants, further augment diagnostic precision by
providing continuous real-time data. This integration
supports proactive care models, particularly in
managing  chronic  conditions like  diabetes,
cardiovascular diseases, and asthma.

5.2 Personalized and Precision Medicine

Al and machine learning (ML) are crucial in the growth
of personalised medicine. Al-powered systems can
provide personalised treatment strategies after analysing
genetic data, lifestyle information, and environmental
variables. This is especially promising in oncology,
where precision medicine is transforming cancer
treatment by focussing medicines on genetic
abnormalities rather than tumour site.

[oT helps to this ambition by continually gathering
patient-specific data, allowing for adaptable treatment
plans, and improving patient compliance through real-
time feedback and reminders.

5.3 Operational Efficiency and Decision Support
Clinical decision support systems (CDSS) driven by Al
increase clinical efficiency by simplifying workflows,
minimising human error, and promoting evidence-based
decision-making. Natural Language Processing (NLP)
allows for the extraction of relevant insights from
unstructured medical texts, which improves the value of
electronic health records.

IoT-enabled hospital infrastructure enables better
resource management by monitoring bed occupancy,
equipment usage, and supply chain logistics, resulting
in lower costs and more patient throughput.

5.4 Challenges and Limitations

The widespread adoption of A, ML, and IoT in clinical
practice is hampered by several key barriers. Data
privacy and security are major concerns, as the
collection and transmission of sensitive health data
require strict adherence to regulations like HIPAA and
GDPR. Furthermore, the quality and interoperability of
data are critical challenges, as fragmented healthcare
systems and a lack of standardized formats can
compromise the accuracy of AI/ML models. Ethical and
legal considerations also pose significant hurdles, with
unresolved  questions  regarding  accountability,
informed consent, and algorithmic bias. Finally, a lack
of sufficient clinical validation and acceptance from
healthcare professionals creates a major barrier to
implementation, as many are hesitant to trust and adopt
new technologies without proven results.

5.5 Future Prospects

The future of clinical practice is likely to be
characterized by deeper integration of Al, ML, and IoT
into a cohesive digital ecosystem. Federated learning
and edge computing can mitigate privacy issues while
enabling real-time analytics. Furthermore, explainable
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Al (XAI) models will enhance transparency and foster
trust among clinicians.

Collaborative  development involving healthcare
providers, data scientists, engineers, and policymakers
will be key to addressing current limitations. As
regulatory bodies adapt to the rapid technological
evolution, clearer guidelines will support innovation
while safeguarding patient rights.

Keywords: Artificial Intelligence (AI), Machine
Learning (ML), Internet of Things (IoT), Clinical
Practice, Diagnostic Enhancement, Deep Learning,
Predictive Analytics, Real-time Data, Clinical Decision
Support Systems (CDSS), Natural Language Processing
(NLP), Electronic Health Records (EHRs), Algorithmic
Bias, Explainable Al (XAI), Federated Learning,
Regulatory Frameworks

CONCLUSIONS:

The current invention describes a systematic strategy to
using Artificial Intelligence (AI), Machine Learning
(ML), and the Internet of Things (IoT) to transform
healthcare. Addressing the complexities and challenges
of modern medicine, this framework provides a
comprehensive answer for long-term, data-driven
healthcare practices.

The convergence of Artificial Intelligence (Al),
Machine Learning (ML), and the Internet of Things
(IoT) is revolutionising healthcare by allowing for
better monitoring, predictive capabilities, and
personalised therapy. IoT devices, including as
wearables and sensors, collect large volumes of real-
time patient information. This data is then processed by
Al and machine learning algorithms, which discover
trends, make predictions, and help with therapeutic
decisions. However, certain restrictions must be solved
before these technologies can achieve their full
potential. These include maintaining data privacy and
security, enhancing data quality and interoperability
across disparate healthcare systems, and addressing
ethical and legal issues such as accountability and
algorithmic bias. A lack of adequate clinical validation
and professional acceptance is also a significant barrier.
Addressing these problems is critical for guiding future
research and assuring the safe, effective, and broad use
of these technologies in clinical practice.

The IoT work promises to provide the finest
administration by combining Artificial Intelligence,
distributed computing, and the Internet of Things. The
suggested IoT integration collects and analyses patient
data via servers. The patient information and drug
delivery, along with the expiry date notice, are
remembered for this operation to computerise the stock
administration inventory. The clinical gadget must be
equipped with sensors to monitor for any hazardous
radiation or physical damage and report such data to the
repair service provider along with an administratively

authorised repair order. All of this requires automatic
clearance from administrative authorities. Power
backup is not provided for all key devices in the
hospital setting. As a result, the most effective way to
manage such scenarios is to use portable, dependable
power backup wunits supplied to the identified
demanding devices. The gas leak must also be detected
and reported to the emergency response team so that
suitable action can be taken using automated preventive
preliminary procedures. Patients that require continuous
health monitoring can potentially benefit from IoT
integration.

The combination of artificial intelligence (AI), machine
learning (ML), and the Internet of Things (IoT) is
radically changing healthcare. These technologies
improve diagnostic accuracy and predictive analytics by
exploiting large, real-time datasets from IoT devices.
This enables proactive interventions and improved
patient outcomes. The collaboration also promotes the
transition to personalised and precision medicine, with
Al and ML adapting treatment regimens to particular
patient data. Furthermore, these solutions improve
operational efficiency by automating administrative
chores and optimising resource management via loT-
enabled infrastructure. Despite these enormous
advantages, mainstream adoption is hampered by
significant hurdles such as data privacy and security,
interoperability constraints, and unresolved ethical and
legal concerns. Overcoming these barriers through
collaborative efforts and the development of
technologies such as explainable Al (XAI) is critical to
creating a more efficient, accessible, and patient-centric
healthcare ecosystem in the future.

Keyword: Artificial Intelligence (Al), Machine
Learning (ML), Internet of Things (IoT), Healthcare,
Transformation, Data-driven Healthcare, Personalized
Therapy, Real-time Patient Monitoring, Predictive
Analytics, Data Privacy and Security, Ethical and Legal
Issues, Operational Efficiency, Resource Management,
Clinical Validation, Interoperability, Explainable Al
(XAI)

Abbreviation

Al - Artificial intelligence

ML- Machine Learning

Iot - Internet of Things

HER - Electronic Health Records
RFID - Radio Frequency Identification
DL - Deep Learning

NLP - Natural Language Processing
LLM - Large Language Models

RPM - Remote Patient Monitoring
CDSS - Clinical decision support systems
XAI - Explainable Al
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