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ABSTRACT -

Artificial intelligence (Al) has enormous promise to advance healthcare services in the coming years. Clinical practice is being revolutionized by artificial
intelligence (Al), which improves patient outcomes, treatment efficacy, and diagnostic accuracy. Al systems are able to give precise and individualized healthcare
solutions by analyzing large volumes of medical data, such as genomic information, imaging results, and patient histories, using sophisticated algorithms and
machine learning techniques. Al-driven decision support systems help medical personnel make better treatment decisions, lessen diagnostic errors, and base
decisions on evidence. Predictive models offered by Al also assist in identifying patients who are at danger, facilitating early intervention and preventive actions.
Even with these developments, issues like algorithm bias, data privacy, and regulatory barriers still exist, requiring continued study and ethical standards.
Nevertheless, there is a great deal of potential for bettering patient care through the use of Al in clinical practice and boosting workflow efficiency.
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I. INTRODUCTION

Recently, artificial intelligence has become increasingly important in the field of healthcare. Al methods have shown to be quite successful in the medical
field. The question of "Will Al replace doctors in the future eventually" is another one that is now being discussed [2]. But it doesn't seem likely anytime
soon. In certain areas, it can aid in making better healthcare decisions. Suitable Al applications in healthcare are still being developed, helped along by
the expanding availability of health care data and the quick development of big data analysis tools. When motivated by pertinent clinical inquiries, usable
Al algorithms may be able to extract clinically relevant knowledge from vast volumes of data, supporting clinical decision-making. Doctors and wellness
administrations face a number of challenges, including changing demographics, logistical requirements, staff shortages, and rising morbidity, in addition
to advancements in data innovation standards and interest.

Artificial intelligence has a growing number of possible applications in clinical research and healthcare. The study has shown that Al-enabled health
solutions are beneficial and promising. Currently, governments and innovation hubs are pooling their resources to use Al for medical applications. Medical
services organization, clinical decision support, patient follow-up, and medical care interventions are the four areas where Al-powered medical services
delivery is most likely to have an influence.

The use of cutting-edge technologies like cloud computing, the Internet of Things (1oT), and artificial intelligence (Al) to build a more efficient, practical,
and customized medical services framework is known as innovative healthcare services [2]. These developments enable people to take responsibility for
their own well-being by providing continuous monitoring of health via mobile phone or wearable mobile phone or wearable technology applications.
When paired with Al, patient-level wellness data might be sent to clinicians for further examination and used for early sickness detection, treatment plan
assurance, and wellness screening [2].
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Fig. 1: Role of Al in Healthcare [6].
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Il. LITERATURE SURVEY

Phani teja nallamothu, Kimberly morton cuthrell (2023) [1], explains how machine learning (ML) models will be the main tools used to identify people
who are more likely to develop chronic diseases including diabetes, heart disease, and other conditions that may be addressed .

Sarah Lee, David Miller (2021) [2], an overview of the application of Al in healthcare is given by this study. Artificial intelligence has been a major
factor in this subject. The rapid advancement of analytics technology and the growing availability of healthcare data have led to a paradigm shift in the
healthcare industry. Support vector machines, deep learning neural networks, and natural language processing are examples of machine learning
technologies that handle structured data.

Rizwan qureshi, Muhammad irfan, Hazrat ali, Arshad khan, Aditya shekhar nittala, Shawkat ali, Abbas shah, Taimoor muzaffar gondal, Ferhat sadak,
Zubair shah , Muhammad usman hadi, Sheheryar khan, Qasem al-tashi, Jia wu, Amine bermak and Tanvir alam (2023) [4], the most recent developments
in wearable bio sensing technology are reviewed in this paper. These cutting-edge technologies use artificial intelligence (Al) to support illness diagnosis
and the monitoring of physiological electrophysiological and electrochemical signals. These developments, which provide extremely accurate,
economical, and effective point-of-care care, perfectly capture the trend toward individualized medicine. Additionally, a summary of the developments
in computing technology, including edge computing, federated learning for medical data, and rapid artificial intelligence.

Shuroug A. Alowais, Sahar S. Alghamdi, Nada Alsuhebany, Mohammed Alrashed, Khalid Bin Saleh (2023) [3], in-depth and current information about
the state of Al in clinical practice is reviewed in this paper, along with possible uses for the technology in patient engagement, treatment recommendations,
and illness diagnosis. It also explores the associated issues, also addressing ethical and legal considerations and the necessity for human knowledge. By
doing this, it helps healthcare organizations successfully integrate Al technologies and raises awareness of the importance of Al in healthcare.

I11. TECHNOLOGIES USED IN HEALTHCARE

Healthcare uses a range of Al technologies to support automation, analysis, and decision-making. Several of the most important Al tools in the medical
field include [7],

Machine Learning : Al in clinical practice has undergone a revolution because to machine learning (ML), which provides strong capabilities for
analyzing enormous volumes of medical data. Healthcare professionals can help with diagnosis, therapy planning, and patient monitoring by using
machine learning (ML) algorithms to find patterns and trends in patient data. With the ability to process a wide range of data sources, including wearable
technology, genetic data, electronic health records, and medical pictures, machine learning models can provide a complete picture of a patient's health.
Additionally, machine learning algorithms can forecast the course of an illness, suggest tailored courses of action, and enhance general healthcare results.
To properly utilize ML in clinical contexts, however, issues including data privacy, model interpretability, and regulatory compliance need to be resolved.

Natural Language Processing (NLP) : In Al-driven clinical practice, natural language processing (NLP) is a game-changing technological advancement.
It makes it possible for machines to comprehend and translate human language, which is essential for applications in healthcare. Large volumes of
unstructured clinical data from patient- doctor interactions, medical literature, and electronic health records can be analyzed by NLP algorithms. This
feature saves time and lowers errors by streamlining processes including clinical documentation, medical coding, and information retrieval. Additionally,
NLP supports disease prognosis, individualized treatment planning, and clinical decision-making by helping to extract insightful information from textual
data. Healthcare professionals can promote medical research, increase patient care, and increase efficiency by utilizing NLP, which is a major step toward
the integration of Al technology in clinical settings.

Robotics : Al robotics has profoundly changed clinical practice and transformed the provision of healthcare. These technologies have a variety of uses,
such as robotic exoskeletons helping patients with movement problems and surgical robots supporting precise treatments. Robotics in therapeutic settings
has several advantages, one of which is its increased precision and dexterity, which can outperform humans in some activities. Robotic surgery, for
example, shortens recuperation times, decreases trauma, and reduces the size of incisions. Furthermore, since robots can carry out monotonous jobs
without interruption, healthcare workers are free to concentrate on difficult decisions and patient care. By integrating Al algorithms, robotic functions are
further refined, allowing for more individualized treatment plans, real-time data analysis, and predictive analytics to improve patient outcomes.

Wearable’s and IOT : The Internet of Things (IoT) and wearable’s have emerged as essential technologies for integrating Al into healthcare practice.
Numerous advantages are provided by these technology, including real-time data collection, ongoing health monitoring, and individualized patient
treatment. Vital signs, activity levels, sleep patterns, and even emotional states are just a few of the patient data that may be collected by wearable
technology such as smart watches, fitness trackers, and medical sensors. By linking these gadgets to a network, 10T increases this capacity and enables
smooth data processing and transfer. Artificial intelligence algorithms utilize patient data in healthcare settings to offer valuable insights into health
patterns, early disease identification, and therapy improvement. Al, for example, can monitor glucose levels in diabetic patients or evaluate a patient's
heart rate variability via wearable sensors to detect cardiac events.

Chat bots or Al-Powered virtual agents : Artificial intelligence (Al)-powered virtual agents, or chat bots, are revolutionizing the field of Al in clinical
practice. These agents are made to communicate with patients, give them information, and even help in early diagnosis. Their capacity to comprehend
natural language and adjust to different types of conversations makes them useful resources for medical professionals. They can constantly increase their
accuracy and responsiveness by utilizing machine learning algorithms, which will improve the patient experience all around. Al-powered virtual agents
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can also assist with appointment scheduling, patient triaging, and providing tailored suggestions based on specific health information. Their 24-hour
availability guarantees that patients may get information and support whenever they need it, which makes a big difference in the effective and patient-
centered healthcare delivery process.

IV. WHY ML IN HEALTH SECTOR ?

ML is crucial for tasks like medical image analysis, predictive modeling for patient outcomes, identifying disease patterns in large datasets, and
personalized treatment recommendations based on patient data. It's instrumental in analyzing complex medical data and generating insights that can aid
healthcare providers in decision-making [1].
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Fig. 2: Types of Machine learning [1].
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Supervised ML : In the healthcare industry, supervised machine learning (ML) entails teaching algorithms to predict outcomes or categorize inputs using
labeled data. For instance, algorithms are trained on annotated images in medical image analysis to find anomalies like cancers. To predict how a disease
will evolve or how a treatment will turn out, predictive analytics models are trained on patient data. Personalized treatment plans based on past patient
data, risk assessment models, and diagnostic tools all depend on supervised machine learning. It is an effective tool for enhancing patient outcomes and
healthcare decision-making due to its capacity to learn from labeled examples and create predictions.

Unsupervised ML : In the healthcare industry, unsupervised machine learning (ML) refers to algorithms that pick up patterns and structures from
unlabeled data without direct human assistance. This method works well in the healthcare industry for tasks including finding hidden links in massive
datasets, also for detecting anomalies in medical imaging, and segmenting patients. Unsupervised machine learning, for instance, can help with
individualized treatment recommendations by grouping patients based on shared health profiles. Additionally, it can highlight odd trends in medical data,
which aids in the early diagnosis of sickness. The capacity of unsupervised machine learning (ML) to extract meaningful information from unstructured
data greatly enhances decision-making, resource allocation, and healthcare outcomes.

Reinforcement ML : In the field of health, reinforcement learning (RL) is teaching Al models to make judgments through interaction with their
surroundings. RL can optimize resource allocation, dosage modifications, and treatment programs in the healthcare industry. For example, RL can
personalize medications based on real-time patient input, help with drug discovery by simulating molecular interactions, and guide robotic surgeries to
improve precision. Over time, reinforcement learning (RL) enhances decision-making by continuously learning from outcomes and modifying actions
accordingly. To ensure dependable and advantageous uses, RL in healthcare necessitates thorough validation, careful consideration of ethical and safety
considerations, and integration with current clinical workflows.
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Fig. 3 : Most common ML techniques in healthcare sector [1].

V. HEALTHCARE APPLICATIONS OF Al AND MACHINE LEARNING

Al is transforming many facets of the healthcare business and has grown in importance. Al-powered systems are used extensively in [7] ,
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Medical Imaging : Al systems are remarkably accurate at analyzing medical pictures, including CT scans, MRIs, X- rays, and histopathological slides.
Their ability to identify minute irregularities that the human eye could overlook enables early diagnosis and prompt treatment. Specifically, deep learning
models are very good at picture identification tasks, which makes it possible to create automated systems that can recognize patterns that indicate a variety
of diseases, such as tumors, fractures, or anomalies in organs.

Drug Discovery : Because Al can simulate interactions, analyze molecular structures, and anticipate possible drug candidates, it is a crucial tool in the
drug discovery process. This considerably expedites the lengthy and expensive medication development process, which often takes years. Large datasets
of chemical compounds can be combed through by machine learning models, which can then be used to find potential candidates for more testing or even
recommend changes to current medications to improve their effectiveness or lessen adverse effects.

Personalized Medicine : Al uses patient data—such as genetics, health history, lifestyle choices, and data from wearable technology—to customize
treatment regimens for each patient. Precision medicine is a method that guarantees patients receive treatments that are most likely to be beneficial and
least likely to result in negative side effects. Additionally, predictive analytics algorithms can predict how a disease will progress, enabling medical
professionals to intervene early and modify treatment plans as necessary.

Clinical Decision Support : Al-driven clinical decision support systems help healthcare workers make judgments by analyzing a tone of patient data,
medical literature, and best practices. These systems can notify practitioners of possible hazards or contraindications, identify possible diagnoses, and
suggest treatment alternatives based on guidelines based on evidence. The depth and precision of decision support can be improved by these systems'
ability to extract insightful information from unstructured data, including as research articles, patient narratives, and medical notes, thanks to their natural
language processing (NLP) capabilities.

Telemedicine : Artificial intelligence (Al) — powered telemedicine technologies facilitate virtual consultations, tele health platforms that link patients
and healthcare providers across geographical boundaries, and remote patient monitoring. These technologies facilitate better access to care, particularly
for those living in underserved or rural locations. Artificial intelligence (Al)-powered chat bots and virtual agents improve telemedicine by offering
round-the-clock assistance, responding to frequently asked medical inquiries, setting up appointments, and reminding patients to take their medications.
This increases patient participation and treatment plan adherence.

Healthcare Operations : Al improves resource allocation, streamlines workflows, and automates administrative activities to optimize operations in
hospitals and healthcare facilities. Staff scheduling may be optimized, patient admissions can be predicted, and inventory levels can be more effectively
managed with predictive analytics models. Al-powered robotics and automation increase surgical precision, shorten recovery periods, and improve patient
outcomes. Predictive maintenance systems powered by Al can also reduce equipment downtime and guarantee that medical gadgets operate at their best.

Patient Engagement : Patients are involved in their healthcare journey through wearable technology, tailored health platforms, and Al-driven health
apps. These technologies give individualized advice for food, exercise, and medication adherence in addition to real-time health monitoring and goal
tracking. By predicting health risks, identifying patterns in patient behavior, and intervening with tailored therapies or support resources, behavioral
analytics driven by Al can promote proactive health management and wellbeing.

Remote Patient Monitoring : Healthcare professionals can now keep an eye on patients' vital signs, medication compliance, and illness development
even when they're not in typical clinical settings thanks to Al-driven remote patient monitoring systems that gather and analyze patient data in real-time.
Artificial intelligence (Al)-enabled wearables can identify abnormalities in blood pressure, glucose levels, heart rate, and other biomarkers and notify
patients and medical staff of any health problems. Early intervention is made possible by these systems, which also lower hospital readmission rates and
enhance overall patient outcomes— particularly for those with chronic illnesses that need for ongoing care and monitoring.
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Fig. 4 : Some applications of Al in health sector.

Some of the Machine learning techniques and their applications are as follows [1] ,
Convolutional neural networks (CNN) : Medical imaging data analysis and Medical images clinical variables analysis.
Avrtificial neural network (ANN) : Speech recognition, clinical diagnosis, cancer prediction, and duration of stay prediction.

Logistic regression Deep neural network (DNN) : Diagnosing heart disease Medication adherence predictor in heart failure.
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Decision tree : Predict the likelihood of a patient’s readmission.
Recurrent neural network (RNN) : classification of Medical data.

K-nearest neighbor (KNN) : Sentimental analysis for positive and negative reviews of the patients.

VI. CONCLUSION

Al has improved diagnosis, improved patient outcomes, and supplemented decision-making in clinical practice, thereby revolutionizing the field.
Artificial Intelligence (Al) utilizes machine learning algorithms to examine copious quantities of medical data, identify trends, forecast illnesses, and
customize treatment strategies. Al-powered imaging systems in diagnostics offer precise interpretations, assisting in the early diagnosis of diseases like
cancer. Clinical decision support systems help medical professionals by providing recommendations based on evidence, lowering mistakes, and increasing
productivity. Al also makes telemedicine and remote patient monitoring possible, expanding access to medical treatments. Al is developing despite
obstacles like algorithm bias and data privacy, pointing to a time when technology will be essential to providing accurate, patient-centered treatment.

VII. FUTURE SCOPE

In the upcoming years, Al will play a big part in the health sector, which is something that we all need to accept. Similar to Al, it is the primary capability
underlying the production of more accurate medication, which is widely acknowledged as an agonizingly necessary advancement in healthcare. Even
while early attempts to provide analysis and treatment recommendations have shown promise, we anticipate that Al will ultimately excel in that field as
well. A machine will eventually assess the majority of radiology and pathology images due to the rapid advancements in Al for imaging examination.
Discourse and content recognition are already being used, and will continue to be used, for tasks such as patient communications and clinical note
capture.

The ideal way to evaluate Al in these social insurance domains is to ensure that the advancements are accepted in routine clinical practice rather than
focusing on whether they will be capable of being useful. Controllers must approve Al frameworks before widespread appropriation may take place.
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