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Abstract

The powerful and cutting-edge discipline of
computer science known as artificial
intelligence (Al) has the potential to
fundamentally change healthcare delivery and
medical practice. It has advanced considerably
in the last several years and is now a part of
many facets of our daily life. The chapter also
looks at how Al may be used in healthcare in
the future for drug discovery, personalized
therapy, and illness prevention and prediction.
The contemporary uses of Al in healthcare,
such as robots, machine learning, and natural
language processing, are also thoroughly
reviewed in this chapter. Analyzing large
medical datasets using Al has improved patient
care, decreased expenses, and increased
diagnosis accuracy. A framework for assessing
the advantages, difficulties, and approaches of
integrating Al in healthcare is presented in this
chapter.
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I. INTRODUCTION

Artificial intelligence (Al) has grown in importance as a driver of innovation in the healthcare
business in recent years. A branch of computer science called artificial intelligence (Al) aims
to replace human intelligence with computer systems (Muthukrishnan et al 2020). Al in
healthcare has already shown potential for improving patient outcomes, lowering costs, and
increasing efficiency. | have the potential to reduce health care costs, optimize resource
allocation, and enhance patient outcomes (Topol 2019). Machine learning algorithms that can
produce useful insights are built on the data gathered from patient screens, medical records,
and other digital technologies. Improving the quality of care, facilitating early intervention,
and strengthening decision-making abilities are the objectives. One of the most important
areas of innovation is the study of artificial intelligence (Al) applications in healthcare and in
hospitals (Halawa et al 2020). The "quadruple objective" of improving patient health and
well-being, healthcare accessibility, and cost-effectiveness is tough to accomplish, but Al has
been adopted by healthcare systems around the world (Kelly et al 2019). Healthcare
professionals must be knowledgeable about the various ways Al technology might be applied
to healthcare, as this could lead to a digital revolution in the industry (Chen et al 2020).
According to Suleimenov et al. (2020), artificial intelligence (Al) includes a variety of
techniques, such as machine learning (ML), deep learning (DL), and natural language
processing (NLP).

Machine Learning (ML): ML algorithms are not purposefully designed; rather, they learn
from data to make predictions or judgments (Waring et al 2020). Using past data, supervised
learning algorithms have proven essential in the medical field for developing patient outcome
prediction models (Eloranta et al 2022). Unsupervised learning can be used to find new
disease categories by identifying patterns or clusters in data (Sarvamangala et al 2022).
According to Coronato et al. (2020), reinforcement learning holds potential for improving
customized care by teaching algorithms to make decisions based on trial and error.

Deep Learning (DL): Deep learning is a type of machine learning that uses multi-layered
neural networks to evaluate complicated data structures; this is why the name "deep."
According to Sarvamangala et al. (2020), Convolutional Neural Networks (CNNSs) are very
helpful in identifying diseases from medical images like MRIs. When analyzing time-series
data, such as physiological signals collected during patient monitoring, recurrent neural
networks (RNNs), which are well-known for their ability to process sequential data, are used
to predict changes in health or outcomes over time (Rim et al 2020). Transformer models,
such as BERT (Bidirectional Encoder Representations from Transformers) and GPT
(Generative Pre-trained Transformer), offer innovative techniques for interpreting natural
language in clinical notes, enabling the more accurate extraction of patient information and
insights (Yi et al 2019). Graph Neural Networks (GNNSs) are creating new opportunities for
modeling intricate biological and health-related networks, from predicting protein
interactions to comprehending disease processes. Conditional diffusion models and
Generative Adversarial Networks (GANs) have emerged as powerful tools for producing
trained synthetic medical images without privacy issues (Hu et al 2023).
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Figure 1:
Application Benefit Drawback
Convolutional | Recognition and | When it comes to| They require a
Neural interpretation of | effectively evaluating | significant amount
Networks medical imaging | medical images, CNNs are | of computing power
(CNNs) pictures (such as CT, | extremely efficient. | and are difficult to
MRI, and X-ray | They automatically take | train.
images) pictures and extract
relevant landscapes and
features.
Recurrent Examining sequential | When processing | They require a
Neural information, like | progressive data, RNNs | significant amount
Networks medical records for | perform exceptionally well. | of computing power
(RNNs) patients or ECG or | They are capable of | and are challenging
EEG signals efficiently capturing patient | to train.
data’s temporal
dependencies.
Transformer | Assignments TMs are highly proficient | They necessitate a
Models requiring natural | in  processing sequential | significant amount

language processing,
such as summarizing
patient histories and
assessing clinical
documents

and contextual data.
In tasks involving natural
language processing and
structured data, they do
better.

of  computational
power and data.
It is difficult to
modify and apply
the model.
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Generative Synthetic data | Modern, high-quality | Stabilization  and
Adversarial production to improve | synthetic images  are | GAN training might
Networks datasets and train | produced by  GANSs. | be challenging.
(GANS) models without | It is a helpful tool for data | If not kept up to
endangering  patient | augmentation and | date, it may
privacy. simulation. generate inaccurate
or eceptive
statistics.
Graph Neural | Predicting drug | Relational and organized | The computational
Networks interactions and | data evaluation is a strength | and resource
(GNNs) sickness progression | of GNNSs. | requirements of
are two examples of | They are helpful in | these models can be
modeling complex | replicating complex | high.
relationships and | interactions  found  in | They require both
interactions between | biological networks or | an understanding of
health data sets. patient data. graph architecture
and careful
preparation.

Natural Language Processing (NLP): Important medical data, including daily patient notes,
discharge summaries, prescriptions from doctors, and various laboratory and radiological
results, can be extracted from vast amounts of textual data using natural language processing
algorithms. This will enhance the delivery of healthcare by enabling healthcare providers to
manage patients more rapidly (Choi et al 2020). NLP mechanically interprets and represents
human language through a computational approach that is mainly applied in text form. These
include sentiment analysis, question answering, speech recognition, speech classification, and
machine translation (Chen et al 2020). The GatorTron is one such language model (Yang et al
2020).

Il. IMPORTANT APPLICATION OF Al IN HEALTHCARE

Precision Medicine: Improving the prognosis, diagnosis, and treatment outcomes is the aim
of precision medicine. It employs large multidimensional biological data sets that describe
both genetic individual variability and other variables such as age, gender, and ethnicity (Lee
et al 2021). Freenome, which uses molecular biology and machine learning to identify
cancers in their early stages. Al is used by Google Health to test for breast cancer (Yala et al
2019).

Medical Imaging Analysis: In the vast majority of medical departments that use images,
such as pathology, cardiology, gastrointestinal, and ophthalmology, machine learning
algorithms are commonly used in diagnosis. Machine learning algorithms use data from
computed tomography (CT), magnetic resonance imaging, ultrasound, pathology images, and
endoscopy to determine the severity of the disease (Ting et al 2017). In recent years, there
has been a substantial advancement in the use of artificial intelligence (Al) in several
therapeutic fields and imaging modalities. A recent study found that Al can identify and
distinguish between four different conditions on chest radiographs: pneumothorax,
pulmonary malignant neoplasms, which include primary lung cancers and their metastases,
active pulmonary tuberculosis, and pneumonia (Alexander et al 2020).
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Robotics Surgery and Assistances: Surgical treatments are among the most important uses
of robotics in healthcare. Robotic surgical technologies, like the da Vinci Surgical System,
give surgeons more control and precision while performing minimally invasive procedures.
These systems, which offer 3D imaging and less invasiveness, are made up of robotic arms
with specific equipment that the surgeon controls. Patients who undergo robotic surgery may
have better surgical results, shorter hospital stays, and quicker recovery periods (Crawford
2016).

Patient Monitoring and Care: Mostly through wearable technology and remote monitoring
devices, artificial intelligence has revolutionized patient care and monitoring. These Al-
enabled devices continuously collect health data such as blood pressure, heart rate, blood
sugar, and sleep patterns, giving real-time insights into the patient's health status (Abidi,
Rehman, Mian, Alkhalefah, & Usmani, 2024; Patil & Shankar, 2023).

Al Description

Application
Personalized | It uses a patient's genetics and medical history to customize treatment
Treatment programs for them.
Medical Al systems are able to identify diseases by analyzing medical photos.
imaging Increased precision and quicker diagnosis.
analysis
Robotics It helps surgeons perform precise and minimally invasive operations.
Surgery
Patient Alert systems for real-time patient vital sign monitoring. It help in early
monitoring problem identification and enhanced security.
and care

1. CURRENT ISSUES OF Al IN HEALTHCARE

Problems with Using Health Care Data: It is usual for health care data to contain personal
identity information, including personal codes, numbers, text messages, voice messages, and
images. A large amount of data containing sensitive personal information is required to
construct a data-driven Al medical device, however gathering such sensitive information may
pose privacy-related legal concerns (Mooney et al 2018). Given the widespread usage of
wireless Al devices in healthcare, new technologies such as cloud computing and the Internet
of Things are required to overcome the devices' processing and storage limitations (Sajid et al
2016).

Liability and Safety Concerns: Safety and equity are prioritized in the Al report by the U.S.
National Science and Technology Council in order to prevent prejudice, failure, and
unforeseen repercussions (Price et al 2019). There should be new rules governing the
establishment and operation of Al monitoring centers at medical facilities and a national
safety monitoring center in order to keep an eye on the security of Al-based medical
technology. A framework for determining responsibility and educating patients and
employees about possible medical accidents employing Al-based medical equipment should
also be established (Reed et al 2020).
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Application Balanced with Current Health Care Systems

Depending on the social, economic, and medical contexts, as well as the distribution or severi
ty of patients within the institution, Al devices may function differently.

To prevent any unforeseen failures or performance degradation, Al device performance shoul
d be regularly evaluated (Veeranki et al 2019).

IVV. BENEFIT OF Al IN HEALTHCARE

Prediction of Risks and Diseases: Al analyzes large amounts of data to assess patients' risk
exposure and forecast disease. According to Rysavy et al. (2013), Google, for example,
collaborates with health care networks to develop prediction models that alert doctors to
high-risk illnesses like sepsis and heart failure. Furthermore, ML models can be used to
forecast which groups are susceptible to specific diseases or mishaps (Rajkomar et al 2018).

Mental Health Support: Patients desire quick and simple feedback, which is why Al is
being utilized increasingly frequently in mental health therapies (Luxton et al 2016).
Language is the primary means by which we convey our emotional and mental well -being,
hence psychiatrists have long employed patient narrative and therapeutic discourse to assess
mental health (Lovejoy et al 2019).

Improvement in Surgery: Artificial intelligence has greatly enhanced surgical methods.
Robotic surgery enhances surgical precision and predictability in gynecologic, prostate, and
oral and maxillofacial surgeries (Hashimoto et al 2020).

Prevention and Control of Diseases: Al has the potential to significantly impact the
prevention and management of disease. According to Young et al. (2021), artificial
intelligence (Al) has the potential to improve STI prevention and control by augmenting
surveillance and intervention.

Cost Saving with Enhanced Clinical Trials: To improve the clinical trial drug development
process, artificial intelligence (Al)-powered technologies may model and evaluate a variety
of potential medicines to predict their efficacy against various ailments (Beck et al 2020).

V. RISK OF Al IN HEALTHCARE

Understanding and Ambition Issues with Al Programs: Physicians may find it
challenging to understand Al algorithms, particularly in complex domains like cancer
diagnosis and treatment. IBM's Watson program, which combines machine learning and
natural language processing, garnered attention for its concentration on precision medicine
(Swetlitz et al 2017).

Problems with Implementation: When applying Al in healthcare, there are a number of
challenges to overcome. RBES are commonly used in electronic health care systems,
however they may not be as accurate as machine learning-based algorithmic solutions. In
2018, Davenport et al. The lack of empirical evidence showing the efficacy of Al-based
treatments in prospective clinical trials is a hurdle to successful adoption (Sun et al 2019).
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Risks and Transparency Concerns with Data Sharing: Concerns of privacy, consent,
responsibility, and openness arise when intelligent robots are used to make healthcare
decisions. Al systems, like deep learning algorithms used in image analysis, can be
challenging to understand and interpret (Davenport et al 2019). According to Vayena et al
(2018), an increased reliance on Al may lead to automated decision-making, which would
decrease communication and contact between patients and providers.

VI. CONCLUSION

In recent years, artificial intelligence (Al) has made considerable advances, particularly in the
healthcare industry. Artificial intelligence (Al) in healthcare has the potential to significantly
improve patient care by increasing efficiency, lowering costs, and improving outcomes.

However, to guarantee the safe and efficient application of Al in healthcare, ethical and legal
issues need to be resolved. By developing a strong regulatory framework and addressing
ethical concerns, we can ensure that Al is utilized responsibly and fairly, improving patient
care and advancing medical research. It has the potential to reduce healthcare costs and
revolutionize patient care. It also bears significant responsibility for data ethics, transparency,
and equitable access to Al-powered medical care. There is little doubt that the road ahead will
provide both opportunities and challenges.
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