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Abstract: Artificial intelligence (Al), denoting systems or machines that mimic human intelligence to execute tasks and continually
enhance their abilities through acquired information, is predominantly utilized to describe such systems or machines within the field of
computer science. As Al continues to significantly enhance various aspects of human life, it is increasingly recognized as a prominent
discipline within computer science. There is growing anticipation that Al may soon surpass human capabilities within the healthcare
sector, offering the potential for improved disease prevention, detection, diagnosis, and treatment. Major diseases like cancer,
neurology, cardiology, and diabetes are among the key areas where Al tools are being employed. This review explores the current state
of Al applications in healthcare, with a specific focus on three emerging areas: Al - driven drug discovery, clinical trials, and patient
care. The findings suggest that pharmaceutical companies have benefited from Al in healthcare by expediting drug discovery and
automating target identification. Artificial intelligence can also streamline laborious data verification processes.
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1. Introduction

In the realm of Artificial Intelligence, the term 'Artificial’
refers to objects created by humans rather than occurring
naturally, and ‘Intelligence’ signifies the capacity to
formulate strategies for achieving goals by interacting with
data - rich environmental elements [1]. Therefore, Artificial
Intelligence primarily concerns machine knowledge.
Artificial Intelligence (Al) has the potential to better
organize patient treatment paths and provide healthcare
professionals with comprehensive information to make
informed decisions [2]. Al has already established its
presence in healthcare and is continuously expanding.
Unlike years ago, healthcare practitioners no longer need to
rely on rote memorization of vast amounts of information.
The advent of digital technology has liberated clinical
specialists, nurses, and researchers to concentrate on higher -
level patient care [3]. Artificial Intelligence is poised to take
this to the next level, significantly reducing the time spent
on data retrieval and allowing more time for decision -
making [4]. As Artificial Intelligence continues to advance,
it has the capability to enhance human thinking in three
crucial areas: advanced computation, statistical analysis, and
hypothesis generation, corresponding to three distinct stages
in the progression of artificial intelligence [6]. Medical
professionals often see over 45 - 50 patients per day, which
can overwhelm their ability to provide personalized attention
and information to each individual [7]. Unlike human
clinicians, Artificial Intelligence is not limited by patient
volumes, working hours, or repetitive tasks. Al assists
healthcare providers in assessing patient health and utilizes
intelligence not only to improve care but also to monitor and
inform patients about the effects of specific medications.
The global impact of Al is transformative, with
technologically advanced tools enabling advanced guidance,
disease discovery, and disease management [8]. Doctors and
other  healthcare  professionals leverage  Artificial
Intelligence to make more precise and faster diagnoses [9].
In medicine, Al combines mathematical algorithms with
data science from the human body to make diagnoses that

surpass what doctors can achieve without Al. This
empowers doctors to take immediate action on diseases that
might otherwise become severe. Healthcare systems must be
viewed as a diverse array of heterogeneous, distributed, and
interconnected systems, each with its own language,
integrating medical devices, and being programmed by
diverse entities operating in distinct contexts and pursuing
varying objectives.

2. Application of Artificial
Healthcare:

Intelligence in

2.1 Managing Clinical Records and Data

The most conspicuous application of artificial intelligence in
healthcare revolves around data management. This
encompasses the collection, storage, normalization, and
tracking of medical information, constituting a fundamental
step towards revolutionizing healthcare systems as we know
them. Since the initial phase of healthcare revolves around
the accumulation and analysis of data, automated reasoning
and advanced automation find extensive application in data
management. Robots are employed to gather, store,
reformat, and trace data, ultimately providing swifter and
more dependable access [10].

Over the past decade, there has been a surge in the volume
of health - related data available [11]. In the healthcare
industry, data, including patient records, diagnostic
information, new research findings, and more, is generated
in massive quantities daily. The amalgamation of big data
analytical tools has enabled organizations to glean insights
essential for enhanced patient collaboration, informed
decision - making, and efficient utilization of resources. This
reliance on big data and its storage has led to reductions in
waste, cost - cutting, streamlined hospital staff schedules,
remote patient monitoring, and even epidemic forecasting.
Artificial intelligence, being a branch of computer science
and technology focused on simulating intelligent behavior in
computer systems, when combined with the expertise, data,
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and human touch of healthcare professionals, can elevate the
quality of patient care while reducing its cost. Al facilitates
the analysis of data from entire patient populations,
unveiling new evidence and identifying superior healthcare
practices [12].

Drug Development

Artificial intelligence algorithms are currently making
significant strides in expediting drug discovery processes.
The conventional method of developing drugs through
clinical trials is notoriously time - consuming, often
spanning more than a decade and costing billions of dollars.
Leveraging Atrtificial Intelligence can significantly expedite
and economize various phases of drug discovery. While Al
may not completely replace all stages of drug development,
it can substantially assist in areas such as identifying novel
compounds with potential therapeutic applications and
exploring new uses for previously tested compounds [13].
For instance, during the West Africa Ebola outbreak in
2014, an Al - powered program was utilized to analyze
existing drugs that could be repurposed to combat the virus.
This initiative identified two drugs that reduced infectivity
within a day, a process that traditionally takes years,
potentially saving countless lives [14]. In the near future, Al
platforms combined with in - memory computing
technology will offer accelerated drug discovery,
development, delivery, and also aid researchers in
uncovering new drug applications.

Advanced Consultation

Healthcare bots primarily serve to engage patients, with
many of them found in mobile messaging applications.
These bots can interact with patients in real - time by
responding to health - related queries and assisting patients
in managing their medications by providing information on
various drugs and recommended doses [15].

Health Monitoring devices employing Al techniques are
currently widespread. They serve as remote patient
monitoring tools for health indicators such as post -
operation heart function, patient weight, and more. Wearable
devices like wristwatches, akin to popular fitness trackers,
are now commonly used. Al can be harnessed to establish
ongoing treatment plans and issue alerts to users for any
potential issues. These devices monitor health and wellness -
related data, such as step count or calorie consumption,
which can be vital for individuals seeking to manage their
weight. Al then interprets this data, providing individuals
with improved access to information about their physical
condition and bolstering their confidence in making lifestyle
changes [16].

Al - Enabled Stethoscopes

One distinct advantage of Al - enabled stethoscopes is their
ability to capture readings even in noisy environments,
allowing for more precise diagnoses. These digital devices
do not require specialized training, enabling anyone to
obtain and transmit the readings to a healthcare professional.
This feature reduces the risk of exposure to infectious
diseases, such as COVID - 19, and facilitates the delivery of
superior medical care, particularly in challenging or remote
locations and for patients with chronic conditions.

By employing machine learning and artificial intelligence
(Al), computers can now detect patterns and anomalies in
clinical data related to diseases. This capability is
particularly valuable, as the flow of blood through normal
arteries differs from blood circulation around a blood clot
within blood vessels.

Automation of Routine Tasks

Robots excel in performing routine tasks, such as analyzing
test results, interpreting X - rays and CT scans, and handling
data entry, all with greater speed and precision [17]. In fields
like radiology and cardiology, where the volume of
information to review can be overwhelming and time -
consuming, robots can significantly enhance efficiency.

Future cardiologists and radiologists may increasingly focus
on complex cases that benefit from human oversight. IBM's
"Medical Sieve" is one such algorithm developed to build
the next - generation "cognitive assistant” possessing
analytical, reasoning, and extensive clinical expertise—a
long - term research endeavor. Radiology and cardiology
clinical decision - making can potentially benefit from the
application of Medical Sieve. A "cognitive health assistant”
can analyze radiology images, swiftly and reliably
identifying and marking complications [18].

Treatment Planning

Al is ushering in improvements in medical treatment
planning, encompassing the organization of treatment
strategies, data analysis for superior treatment plans, and
therapy monitoring. Al can rapidly and accurately identify
disease indicators in medical images, including MRI scans,
CT scans, ultrasound, and X - rays. This capability leads to
expedited diagnosis, reducing patient waiting times from
weeks to a few hours, and facilitates the implementation of
treatment options [19].

Physicians can now conduct data searches using tools like
Modernizing Medicine, a medical assistant that gathers
patient information, records diagnoses, orders tests and
medications, and manages billing data. Additionally, the
ability to search through public databases containing data
from hundreds of doctors and patient cases assists physicians
in identifying cases similar to their own or tailoring more
personalized treatment regimens [20]. Al is poised to aid
patients in better managing and adhering to their long - term
treatment plans while encouraging healthcare providers to
adopt a more holistic approach to disease management.

Robot - Assisted Surgery

Technological advancements that employ robotic technology
to aid in surgical procedures are referred to as "robotic
surgery, " "computer - assisted surgery, " or "robotically -
assisted surgery" [21]. Robotic surgery was developed to
address the limitations of earlier minimally invasive surgical
techniques and to enhance the capabilities of surgeons
performing open surgery [22].

In robotically - assisted minimally invasive surgery, the
surgeon utilizes one of two control strategies, either a direct
telemanipulator or computer control [23]. A telemanipulator
is a remote control that enables the surgeon to execute
routine surgical tasks while robotic arms carry out these
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movements using end - effectors and manipulators to
perform the actual surgery on the patient [24]. In computer -
controlled systems, the surgeon employs a computer to
control the robotic arms and their end - effectors, although
telemanipulators are still utilized for system information.
The computerized technology's advantage lies in the
possibility of remote surgery, eliminating the need for the
surgeon to be physically present during the procedure,
enabling them to operate from anywhere in the world [25].

The da Vinci Surgical System stands as one of the most
renowned surgical robots [26]. Google recently announced
its collaboration with pharmaceutical giant Johnson &
Johnson to develop a new surgical robot system. However,
this innovation is not exclusive, as Cambridge researchers
are actively seeking to overcome the limitations of the da
Vinci system, particularly its large size and inability to
handle extremely delicate tissues. Their robot incorporates
flexible components and miniature, worm - like arms,
offering potential applications in ophthalmology, such as
cataract surgery, in the future [27].

Dermatology

In the field of dermatology, an effective imaging strategy is
complemented and enhanced through the utilization of Deep
Learning in Image Processing. Consequently, the synergy
between Dermatology and Deep Learning forms a robust
bond within the healthcare sector. Dermatology, as a method
of image processing, benefits greatly from Deep Learning,
an artificial intelligence algorithm, making it more efficient
and user - friendly compared to traditional methods [18].

Image Processing in Dermatology encompasses primarily
three types of images:

e Analytical Images

e Macro Images

e Micro Images

The integration of Al into image processing has made it
feasible to detect keratinocyte skin cancer through facial
photography. Additionally, Al aids in classifying the levels
of skin disease based on deteriorating images. Moreover, Al
can facilitate the identification of skin cells under a
microscope through neural networks.

Cancer Treatment

Cancer, characterized by the malignant transformation of
cells within the human body, remains one of the most
formidable challenges in the medical field. Targeting cancer
cells, which initially exist within the body, poses a
significant challenge.

Artificial Intelligence (Al) is aiding healthcare professionals
in addressing this challenge through various avenues. In the
context of cancer, early diagnosis greatly enhances a
patient's chances of survival. Cancer typically progresses
through multiple stages, and Al can assist medical
professionals in identifying cancer at its nascent stages.
Traditional methods of cancer detection involve techniques
such as biopsies and X - rays. Al can significantly enhance
the accuracy of these diagnostic tests.

Furthermore, Al offers a swifter alternative for cancer
screening. It allows for the early - stage identification of
cancer through blood tests, using immune - and tumor -
derived signatures to detect warning signs of the disease.
This early detection can lead to timely treatment, potentially
preventing the disease's progression.

Risk Prediction

Artificial intelligence models, equipped with adequate
training and data, have the capability to make precise
predictions. The healthcare sector can benefit immensely
from Al's predictive analytics capabilities [28]. One of the
key applications of Al in healthcare revolves around risk
prediction. Imagine if your doctor could predict your risk of
developing a serious illness, such as cancer, enabling you to
take preventive measures? It could be a game - changer.

Such predictions have the potential to address numerous
issues in healthcare, including reducing the number of
ongoing treatments and the population of critically ill
patients. When individuals are aware of how to avoid certain
conditions, they can make lifestyle adjustments to stay
healthy.

The benefits of risk prediction include:

e Lower Costs: Early disease predictions enable cost -
effective preventive measures, saving patients a
significant amount of money. For instance, if you were at
risk of developing diabetes, you could take steps to
prevent it, avoiding the expenses associated with its
treatment.

e Improved Outcomes: Hospitals can provide necessary
treatments to individuals who are at risk of severe illness,
potentially reducing the number of critically ill patients.

e Enhanced Focus: Hospitals and clinics can allocate more
time and resources to their patients, as the reduction in
critical patients frees up resources.

Future of Artificial Intelligence

Al has the potential to deliver faster and more accurate
diagnoses for a broader spectrum of patients, thanks to its
capacity to analyze vast and diverse datasets. Al can extend
medical knowledge and expertise to individuals who lack
access to highly specialized healthcare [29].

The application of Al in healthcare has the potential to
reduce healthcare costs due to earlier and more precise
diagnoses. However, it also raises concerns among patients
and the medical community. Doctors will continue to play a
crucial role in ensuring that Al provides accurate diagnoses
and treatment plans until the data reservoir becomes
sufficiently extensive and highly certified [30].

As Al technologies advance, they will transform the way
doctors perceive their patients, enhance the ability to
diagnose and treat diseases, lower healthcare costs, and
improve healthcare access in underserved areas. Envisioning
a future where medicine is data - driven and based on
analytics provides reasons for optimism, but ongoing
research is required to realize its full potential.
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Limitations of Artificial Intelligence in Healthcare

It is important to note that the term "artificial intelligence"
can be misleading, as it represents a more advanced
technology than is currently available. Presently, artificial
narrow intelligence (ANI) can be achieved using various
machine learning techniques in several fields. However, it is
crucial to acknowledge the current limitations of ANI in
healthcare to avoid overhyping the technology. Another
significant challenge in implementing artificial intelligence
(ANI) for administrative tasks in healthcare facilities is the
need to standardize and streamline medical records for
algorithms to interpret.

3. Conclusion

Artificial intelligence is an evolving scientific field with
applications across various industries, including healthcare.
Studies indicate that the Al market in healthcare is growing
substantially. Within this field, Al serves a wide range of
purposes, including data management, drug research,
diabetes management, and telemedicine. Medical Al can
significantly contribute to the delivery of healthcare in the
twenty - first century, benefitting both doctors and patients,
according to conclusive data.
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