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Artificial intelligence (Al) refers to computers or systems that can execute tasks by mimicking intelligence and that can
continuously improve themselves based on the data they gather. It is a potent and innovative field of computer science that has the
capacity to drastically alter medical practice and healthcare delivery. Al is being successfully applied in a variety of settings,
including clinical labs, hospitals, and research methodologies. Al comes in a variety of forms that can be applied in the healthcare
industry, including rule-based expert systems, physical robotics, and natural language processing, Biomarkers. Treatment
management and diagnosis are the fundamental or most notable aspects of Al in the medical domain.Al is utilized in the diagnosis
of cancer, the treatment of rare diseases, virtual health assistants, customer service chart boards, and more.

The study also looks at the potential applications of Al in healthcare in the future, including Precision Medicine, Intelligent
Imaging and Diagnostics, Predictive Analytics and Early Warning Systems.
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Introduction:

The rapidly expanding field of artificial intelligence
(Al) has the potential to revolutionize the healthcare
industry. Al includes a broad range of technologies that
allow computers to carry out operations like learning,
reasoning, and problem-solving that normally need
human intelligence. The use of Al in healthcare has
already shown promise in improving patient
outcomes, reducing costs, and enhancing efficiency.
This study offers a thorough analysis of the existing
uses of Al in healthcare as well as the potential uses of
Al in the field going forward. The healthcare sector
now has great potential as a result of the quick
developments in artificial intelligence (Al). Al
technologies, such as machine learning, natural
language processing, and computer vision, have
revolutionized various aspects of healthcare delivery.
These developments could greatly boost medical
research and innovation, improve diagnostics, expedite
administrative procedures, and improve patient care.
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Al systems in healthcare are successful because of the
advanced algorithms for learning  numerous
characteristics from a huge amount of healthcare data
that helps in problem-solving and achieved at a rate and
amount futile for humans. The algorithms can be
furnished with —auto learning to improve performance
and accuracy. Al systems are utilized to support
physicians with advanced medical knowledge about
journals, and clinical papers to inform patient care and
medical textbooks in general.
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Al is a compilation of technologies instead of a single
technology. Healthcare is directly affected by a number
of technologies, each of which supports specific
processes and duties. Here is a breakdown of some
significant Al healthcare technologies:

Rule-based expert system

In the healthcare industry, a rule-based expert
system is computer software that analyzes patient
data and offers medical decision support, such as
making diagnosis recommendations, using a set of
"if-then" rules or treatment options, by mimicking
the reasoning process of a human medical expert,
drawing conclusions based on established medical
knowledge codified into the rules.

The purpose of using a rule-based expert system in
health care is clinical decision support. It has been
proposed for over a few decades and is still in use.
These are a set of rules which are provided by
numerous electronic health records (EHR).
Physical robotics (Real-world robotics)

Medical robots, often known as physical robots, are
devices that can carry out tasks that medical
professionals could. They can be employed for a
number of purposes, such as patient monitoring,
rehabilitation, and surgery.

They carry out predetermined tasks such as moving,
lifting, welding, sorting items in warehouses and
factories, and transporting goods to medical
facilities. Humans and robots have synchronized,
and they may be readily trained by guiding them
through necessary procedures.

Natural Language Processing (NLP)

Natural Language Processing (NLP) in the
healthcare sector involves the application of
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artificial intelligence methodologies to facilitate the
comprehension and extraction of significant
insights from unstructured textual data, including
clinical notes, medical records, and scholarly
articles. This capability enhances the efficiency of
healthcare professionals in analyzing patient
information and making well-informed treatment
decisions.

Within medical datasets, information is classified
into structured and unstructured categories. NLP
specifically targets unstructured healthcare data,
which is often embedded within electronic health
record systems, transforming it into a format that is
both usable and analyzable.

NLP examines patient records to extract critical
information such as prescriptions, treatment plans,
and medical conditions. Additionally, it can assess
the quality of care provided to patients and identify
trends within social media platforms.

Biomarkers

Biomarkers serve as objective indicators of an
individual's health status at a specific moment.
Biomarker testing, often referred to as molecular
analysis, encompasses various tests designed to
detect molecular indicators of health, enabling the
provision of optimal treatment for patients.

The use of machine learning in biomarker discovery
is gaining popularity, with algorithms evaluating
multiple hypotheses based on input features, which
can be classified into classification and feature-
based algorithms.
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e Accurate cancer diagnosis:

Artificial intelligence (Al) analyzes medical
pictures, including  x-rays, MRIs, and
mammograms, to assist in the diagnosis of cancer.
Al may help anticipate the likelihood of cancer
forming in the future and assist physicians in
detecting cancer more rapidly and correctly. Early
cancer detection and precision medicine are being
advanced by the availability of new AI-ML
techniques for the study of imaging data, circulating
tumor nucleic acids, and cancer pathology and
histology.

Virtual health assistant

Al-powered virtual health assistants are advanced
software applications created to help patients and
medical professionals with a variety of tasks. These
virtual assistants make use of Al tools like natural
language processing, machine learning, and data
analytics to monitor patient health, give
individualized health information, and help patients
and healthcare professionals communicate. They
provide round-the-clock assistance and direction
and can function on a variety of platforms, such as
websites, mobile apps, and standalone devices.
These assistants aid in bridging the gap between
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patients and healthcare providers by mimicking
human-like interactions, guaranteeing proactive and
ongoing health management.

Customer service Chatbot

In the healthcare industry, a "customer service chat
board" is an online platform that is frequently driven
by a chatbot or live chat feature. It serves as a virtual
customer service desk for healthcare needs,
allowing patients to communicate directly with a
healthcare provider or system to ask questions, get
information about appointments, get basic health
advice, or address concerns.

Robot assisted Surgery

By improving surgical accuracy and precision,
robot-assisted surgery with artificial intelligence
(Al) can raise the standard of care for patients. Al
can also assist doctors in choosing the best course
of action for patients and in pre-planning
procedures.

Robotic surgery uses tiny incisions for cameras and
devices to operate in deep anatomical regions (such
as the pelvic and abdominal cavities and synovial
joints). Anatomical structures and instruments can
be more accurately identified with real-time Al
picture enhancement (autonomy level 1).
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e Treatment of rare diseases
Al helps patients with uncommon diseases receive
more effective precision care and health
management. Given our knowledge of some of the
pathogenic genes that cause rare diseases, artificial
intelligence (Al) can be used to link, expand, learn,
and compute massive datasets.
¢ Management of medical record
Based on a patient's past medical information and
family history, Al assesses their record and
forecasts their chance of contracting a disease. Al
also makes use of a lot of data and develops a set of
rules that link particular observations to disease
diagnoses.
Al is able to spot trends in medical data that could
point to early disease symptoms and enable prompt
treatment. More accurate patient data can result
from Al's ability to spot any mistakes in medical
records. Healthcare workers may devote more time
to patient care by automating data extraction and
analysis, which drastically cuts down on the amount
of time spent reviewing records by hand.
Challenges:
Cyber-attacks: Al systems are vulnerable to cyber-
attacks because they are computer-based systems. The
importance of cyber security in medicine is highlighted
by the academic study, which focuses on developing
novel methods of attacking state-of-the-art Al. Attacks
against Al systems undermine the precision of
diagnosis and the administration of the prescribed
dosage of medication.
Training and Expertise: Expertise and Training: To
properly operate and manage robotic devices,
healthcare personnel require specific training. Because
robot technology might have a steep learning curve,
continual education and training are necessary to
guarantee competency and proficiency.
Mismatch: The medical field has a vast amount of
data. By giving accurate medical resources and
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illustrating treatment to a patient, the use of such data,
such as an EHR, could improve healthcare and reduce
costs. A crucial problem known as a mismatch is
imposed by even the most effective Al systems. Al
systems don't pay enough attention to the cause. They
might support a course of treatment that is inconsistent
with the patient's prior state and could cause significant
harm to the patient.

Liability and accountability: It might be challenging
to assign blame when an Al system makes a mistake
that causes a patient to suffer harm. To safeguard
patients, liability and accountability must be spelled out
precisely.

Adoption and integration: It can be difficult and time-
consuming to incorporate Al solutions into current
healthcare workflows and systems. Effective use of Al
tools requires training for healthcare providers, and
some stakeholders may be resistant to change.

Future Possibilities of Al in Healthcare:

Al has a wide range of potential applications in
healthcare that could completely transform the way that
treatment is provided in the future. Numerous
advantages and improvements in healthcare are
anticipated as a result of advances in Al methods and
technologies. The following are some potential
applications of Al in healthcare in the future:

Intelligent Imaging and Diagnostics: Medical
imaging and diagnostics can be greatly improved by
Al-powered image analysis methods. Medical pictures,
including X-rays, CT scans, and MRIs, can be analyzed
by machine learning algorithms to find anomalies, help
with early disease diagnosis, and produce quantitative
evaluations.

Al can assist radiologists and other medical
practitioners in diagnosing patients more quickly and
accurately, which will improve patient outcomes.
Predictive Analytics and Early Warning Systems:
Real-time patient data analysis by Al algorithms can
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spot trends, forecast the course of a disease, and issue
early warnings of unfavorable outcomes. Al systems
can notify medical professionals of any issues by
continually monitoring patient vital signs, electronic
medical records, and other pertinent data. This enables
prompt interventions and preventive measures.
Conclusion:
Al in healthcare has the ability to completely transform
patient care by increasing efficiency, lowering costs,
and boosting results. To guarantee the safe and efficient
application of Al in healthcare, however, ethical and
legal issues need to be resolved. We can use Al to
enhance patient care and further medical research while
making sure the technology is applied responsibly and
fairly by creating a strong regulatory framework and
addressing ethical issues.
Al has a positive impact on healthcare because it can
handle and analyze massive amounts of data, leading to
more accurate outcomes. Doctors will need to
reconsider how they treat their patients in light of Al
technology. Al-powered robotics are essential to the
automated procedures in medical science. These robots
are employed for patient monitoring and surgical
procedures. Al in healthcare would save money and
make it easier to provide medical care in isolated places
with little access to healthcare resources.
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