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ABSTRACT

Scientists have been spurred by advances in computer innovation to build programs to aid physicians in
making important decisions without contacting experts directly. Computer programming makes use of
human intellectual abilities, including thinking, decision-making, and learning, among others. Although Al is
not a novel idea, it has recently gained acceptance as a new computer engineering technique. It has been
used in a variety of fields, including academia, commerce, medicine, and industry. The promise of
Al approaches, especially for web-based clinical uses, is explored in this research. Also offered is a
paradigm for web-based clinical diagnosis as well as forecasting. The lack of medical specialists in most
growing nations has increased the fatality of individuals suffering from numerous ailments. The paper
discusses the current trends in medicine and how Artificial Intelligence is being used to give better outcomes
to patients.

Keywords: Artificial Intelligence (Al), Application of Al, Current Trends in Al/ Machine Learning (ML).

1. INTRODUCTION

Currently, Artificial Intelligence technologies have made vast impacts in the medical sector, making an
intense discussion on if Artificial Intelligence clinicians would sometimes substitute human clinicians.
Human doctors, people think, will not be substituted by computers in the near upcoming. Still,
Artificial Intelligence may surely assist physicians in making much better clinical judgments or even
substitute human expertise in some fields of health care. The current actual practices of Artificial Intelligence
in health care have been made possible by the increasing accessibility of health records and the speedy
advancement of immense data analysis methodologies. Advanced Artificial Intelligence algorithms may
reveal medically important knowledge buried in vast quantities of information, which can support medical
judgment when directed by medical findings queries.

In the medical journals, the assistances of Artificial Intelligence have been completely
studied. Artificial Intelligence can 'learn' characteristics from a big sum of health records using complex
algorithms and then utilise the results to aid clinical practice (Schirrmeister et al. 2017 ). It might also
include learning and self-correcting competencies to enhance reliability depending on the input. Physicians
might take advantage of Artificial Intelligence technologies that deliver up-to-date clinical information from
journals, textbooks, and medical care to assist them in providing successful patient care. Additionally, an
Acrtificial Intelligence system may support the decrease of diagnostic and treatment mistakes, which are
inevitable in human medical practice. Additionally, an Artificial Intelligence approach assembles usable
information from a huge populace of patients to help in developing real-time conclusions for health hazard
warnings besides forecasts.

HEALTHCARE DATA

Before Artificial Intelligence technologies are used in healthcare, they must first be 'educated' using data
produced by clinical operations, including scanning, diagnosis, and therapy administration, to understand
comparable groups of patients, relationships between patient traits, and desired results (Birnbaum et al.
2018). Such clinical evidence might take the form of medical reports, demographics, electronic records from
medical equipment, physical exams, clinical laboratory tests, and photographs, among other things.

A significant % age of the Artificial Intelligence literature examines data from diagnostic imaging, genetic
analysis, including electrodiagnosis at the early stages of the disease. “Jha and Topol, for instance,
recommended radiologists to use Artificial Intelligence technology when analysing diagnostic pictures that
include a lot of data.” The use of aberrant gene structure in long non-coding RNAs to recognize stomach
cancer was investigated by Li. Shin formed an electrodiagnosis backing platform for defining the position of
neurological injury.
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Figure 1: The data kinds that have been examined in Al research.

Another two key data streams are clinical assessment records and clinical laboratory findings. They differ
from image, genetic, and electrophysiological (EP) information because they include huge amounts of
unorganized descriptive materials, including medical documentation, that cannot be immediately analysed
(Birnbaum et al.2017). As a result, the associated Artificial Intelligence systems initially concentrate on
turning unorganized text into machine-readable electronic medical records. Karakulah, for instance,
employed Artificial Intelligence to extract phenotypic traits from published studies to improve the reliability
of fetal anomaly detection.

Artificial Intelligence tools

As per the preceding explanation, Artificial Intelligence tools may be separated into two collections.
ML approaches that assess organized information as genomics, imaging, and electrophysiological data fall
under the first group. ML algorithms seek to cluster individuals' features in medical uses or estimate the
likelihood of ill consequences. NLP technologies, which pull data from formless medical notes or medical
journals to accompany and enhance structured medical data, fall under the second group. Natural language
processing processes aim to convert texts into machine-readable structured information that may
subsequently be analysed using ML approaches.

The flow chart in figure 2 depicts the path from medical information production to medical decision making,
including Natural language processing data enhancement and machine learning data processing. The route
plan, we see, begins and finishes with clinical actions. As strong as they are, Artificial Intelligence
approaches must be driven by clinical concerns and used to aid clinical practice in the end.
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Figure 2: The path from medical information creation through data augmentation via natural language
processing, ML data analysis, and clinical decision-making. EMR stands for electronic medical record, while
EP stands for electrophysiological.
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DISEASE EMPHASIS

Notwithstanding the growing body of Artificial Intelligence study in medical, it is mostly focused on three
ailment forms: cancer, nervous systems illness, and cardiovascular ailment. We'll go through a few instances
below.
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Figure 3: In the Artificial Intelligence literature, the top ten illness kinds are examined.

2. Current Trends in Medical Al

Apart from establishing greater performance, innovative healthcare technology should also blend with
established procedures, get governmental permission, and, maybe most crucially, persuade medical
professionals and patients to engage in a novel worldview. As a result of these difficulties, a number of new
Artificial Intelligence studies and acceptance initiatives have emerged.

Artificial Intelligence excels at jobs that are well-defined.

The emphasis of research has been on tasks in which Artificial Intelligence can successfully show its
competence in comparison to a qualified practitioner. These jobs often have well-defined inputs as well as a
binary result that can be readily verified. A digital image is used to assess suspected skin lesions, as well as
the outcome is a basic binary classifier: benign or malignant (De et al. 2017). Researchers just required to
show that Artificial Intelligence had better specificity and sensitivity than dermatologists when categorising
hitherto viewed photos of biopsy-validated lesions under such settings.

Al, not replaced by it support Doctors

Because robots exhibit human characteristics, including sympathy and compassion, patients must think that
human doctors supervise discussions. Additionally, patients cannot be supposed to trust artificial intelligence
since it is a science that is fraught with scepticism. As a consequence, Artificial Intelligence is often used to
undertake activities that are essential but restricted in possibility, leaving the main duty for patient treatment
to a human doctor (De et al. 2017). Clinical research is now underway to see whether Al can compute board
regions for top and bottom radiation more exactly and faster than an individual. Although an interventional
radiologist is still giving the medication, Artificial Intelligence plays a key role in protecting the patient from
hazardous radiation.

Al helps under-resourced services.

Because a single Artificial Intelligence system can sustain a vast populace, it is well adapted to
circumstances where human knowledge is in short supply. There is a scarcity of radiological competence in
many places where tuberculosis is common. Radiographs uploaded from such centres may be evaluated by a
single centralized system wusing Artificial Intelligence; according to recent research, Atrtificial
Intelligence properly detects pulmonary tuberculosis with a sensitivity of 95 % and a specificity of 100 %.
Additionally, under-resourced activities with unpleasant latencies for patients appeal to Artificial
Intelligence in the form of triage systems.

Artificial Intelligence is a choosy eater.
Machine learning techniques need well-structured learning data regarding a phenomenon that is generally
relatively stable to be developed. A deviation from this leads to ‘over-fitting,” in which Artificial
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Intelligence attaches disproportionate weight to false correlations in previous data. In the year 2008, Google
used solely the search phrases submitted into its web browser to forecast the periodic occurrence of influenza
(Dodge et al. 2015). Since folk's search patterns vary substantially with each year, the model proved to be so
inaccurate in forecasting the future than it has been swiftly phased out. Furthermore, data that has been
anonymized and digitised at the origin is desirable since it promotes research and development.

3. Emergence of Artificial Intelligence in the Medical Field

Digitalization is altering healthcare, as it does in other industries, by allowing individuals to get convenient,
inexpensive, and high-quality treatment. Thanks to Artificial intelligence technology, many nations are
making headway in shifting their heritage models from physician-centric to patient-centric. Because of
Acrtificial intelligence, the healthcare industry is experiencing tremendous change throughout the world. The
following are among some of the aspects that are influencing this revolution:

DIAGNOSIS

Artificial Intelligence has already been used to identify severe illnesses such as cancer in a few hospitals.
This is useful since it improves the accuracy of early detection of the problem. Enlitic, a medical imaging
firm located in the United States, is employing machine learning for tumour identification; their algorithms
were developed to identify tumours in human lungs using a Computed Tomography (CT) scan.

DATA MINING

Data mining of health information is now using Artificial Intelligence. IBM Watson Health is assisting
healthcare companies in using cognitive technologies to unlock massive volumes of health data to improve
diagnostic accuracy.

Health Assistants and Personal Trainers

Chatbots powered by artificial intelligence are being employed as health aides and fitness trainers. Arranging
medical visits, delivering medicine reminders, and detecting the ailment based on indications are just a few
of the applications of chatbots in healthcare (Asgari et al. 2017). Well-known Artificial Intelligence-powered
medical assistance software, such as Babylon Health and Your MD, aid doctors, patients, and caregivers in
the functions mentioned above.

Surgical Robots

Numerous technological firms are presently developing Artificial Intelligence-powered surgical robots, using
the skills of ML programmes such as Google Deep Mind, IBM Watson, and others. The use of Al-enabled
robots may result in less harm, improved accuracy, as well as faster restoration.

DRUG DISCOVERY

Drug research is another area where Artificial Intelligence is being more widely used. Helix, a ML start-up,
employs ML to reply to conversational inquiries and demands, allowing researchers to boost productivity,
enhance lab security, keep current on important research subjects, and handle inventories.

DRUG DESIGN

Because of Artificial Intelligence, medication development and chemical selection can now be computerized.
Peptone predicts protein traits and features using artificial intelligence and Keras and TensorFlow interface,
allowing researchers to simplify protein development, identify manufacturing and characterisation
challenges, and uncover unique protein characteristics.

CLINICAL TRIALS

GNS Healthcare, which employs artificial intelligence to translate varied streams of biological and
healthcare information into computer simulations, is one example of how artificial intelligence is frequently
employed in clinical trials (Tang et al. 2018). The models let physicians to predict how patients will respond
to therapies depending on their traits, allowing for tailored medication and therapy to be delivered at scale.

4. Artificial Intelligence in Health care system: Challenges and Opportunities

To improve the accuracy of Artificial Intelligence-assisted diagnosis, the industry should construct systems
for each specialised field that use ML algorithms and many instances containing cultural and ethnic
knowledge from patients. As additional learning examples are contributed by healthcare academics and
practitioners, Artificial Intelligence systems like these may get wiser. Medical Artificial Intelligence systems'
influence, like any other new technological application, has both utopian and dystopian components.
Numerous great possibilities to cure infections more efficiently, offer higher quality of care and patient
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outcomes, inspire patients' involvement in the primary treatment, lessen healthcare inaccuracies and
healthcare expenses, and enhance care providers' organisational effectiveness are included in the utopian
point of view (Kumar et al. 2013). The dystopian viewpoint, on the other hand, brings with it a slew of
additional obstacles. The growing use of patient data for analytics may generate cybersecurity worries about
security and privacy, medical error liability, and the possibility of job loss. Researchers feel that a few of the
primary favourable and unfavourable concerns associated with the use of Artificial Intelligence-based
innovations should be investigated to ensure that Artificial Intelligence is used wisely and widely in the
healthcare business.

4.1. Artificial Intelligence Applications Possibilities
The growing deployment of Artificial Intelligence-based technology in the healthcare business has created
many new prospects. Here are a few of the more essential ones.

4.1.1. Disease Remedies that are More Effective

The debut of IBM Watson was a watershed point in the era of data-driven medical study, piqued national
benefit in the advantages of sophisticated digital technologies in improving public healthcare and patient
safety quality. Sophisticated technology is becoming vital in complementing medical professionals in
practically every aspect of patient therapy, as mentioned in the real-world instances of Artificial
Intelligence uses in healthcare.

4.1.2. Increased Patient Involvement and Commitment

It's among the most famous smartphone-based healthcare counselling applications. "Companies work with
clients all around the world to assist them in developing healthy habits, lowering their chances of chronic
health issues, correct illness, and form stronger connections with themselves in the process," the firm says.
The essential to attaining the objectives put out by an individual utilising this mentoring app is complete
commitment to the programme. For proper illness diagnosis and patient protection, patient engagement in the
medical care procedure is critical (Selter et al. 2018). Furthermore, patients see their involvement in
meetings with medical personnel as a worthwhile and rewarding event in and of itself. When patients are
allowed to engage in their medical care, they are more likely to be completely involved in performing out
their portion of the procedure, which improves their contentment with the level of care.

4.1.3. Enhanced Healthcare Service Quality as well as Error Reduction

As a result, Artificial Intelligence technologies assist clinicians in removing troublesome tiny polyps that
might lead to potential difficulties, increasing care delivery, and minimising the risk of medical errors. A
study group at the " University of Tokyo Medical School " revealed the creation of an Intelligence
framework based on novel algorithms and order parameters was revealed by a study group at the “University
of Tokyo Medical School”. The best success rate observed whenever this method was combined with a deep-
learning Atrtificial Intelligence medical software was 83.5 % when deployed to a representative patient
group. The prediction accuracy climbed to 87.3 % once the technology was reconnected with a deep-learning
plus decision tree Artificial Intelligence system (Zhan et al. 2018). Recently emerging smart
Acrtificial Intelligence systems may lower mistake rates much further, and they are predicted to increase the
quality of care services even more. Radiologists are often mentioned as the medical professionals most likely
to be supplanted by Atrtificial Intelligence. This forecast is centred on the notion that a radiologist can view
50-100 X-rays each day, but an Artificial Intelligence-assisted computer can read 10-100 times as many.
Additionally, the Artificial Intelligence system's efficiency is greater than that of radiologists.

4.1.4. Increased operational effectiveness and cost savings in the medical field

As previously said, Al-assisted medical systems can undertake a wide range of diagnostic tasks without the
need for human participation. For example, an Al-enabled pill-cam may be used to screen for stomach
cancer instead of the time-consuming standard upper endoscopy. Escalante demonstrated an innovative Al-
based approach for evaluating the features of bone marrow structure in order to identify acute leukaemia,
which might potentially replace expensive conventional treatments. All of these artificial intelligence
technologies help to make diagnosis and treatment far more efficient and cost effective. Artificial
intelligence (Al) technologies aren't just for medical use. Some Atrtificial intelligence solutions are built to
help operational improvements that add or generate worth in a healthcare organization's value chain. Regular
administrative duties, such as maintaining accounting, maintenance systems, and informed enquiry, are
considerably better and quicker performed by Artificial intelligence systems than by human employees.
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Chatbots and nursing robots with artificial intelligence may considerably increase the effectiveness of
administrative activities.

4.1.5. Productivity Gains and the Creation of New Jobs

Will Artificial intelligence and robotics eventually take over all that people do now? From the first through
the 4th Industrial Revolutions, the background and progress of industrial growth have revealed that although
many repetitive manual tasks were displaced by technology, numerous new jobs were developed to sustain
productivity growth (Turakhia and Kaiser 2018). Although the hard-copy printing industry has declined
significantly, new digital editing employment, including typography, has emerged. Several map publishers
have shut their doors, but many new professions in navigation and geographic information systems have
been established.

4.1.6. Healthcare Costs Are Lower

The ultimate health system would comprise information plus evidence-based illness control, diagnosis, and
medication using the most up-to-date technology, patient-centric personalised care, including high-quality
care delivered with empathy by medical personnel. If Artificial Intelligence can be used widely to assist such
an idealized upkeep facility, it may aid ensure both high-quality care and considerable cost savings. As per a
survey by ABI Research, a marketing analytics advisory organisation, smart Artificial Intelligence
implementations in the healthcare business might save the US $52 billion by 2021. According to ABI
Research, prominent hospitals in the United States and Israel are already using Artificial Intelligence-based
illness deterrence programmes (Kumar et al. 2015). In these two nations, the number of
Artificial Intelligence-based tools for patient exercise to avoid chronic illnesses is predicted to rise from
53,000 in 2017 to over 3.1 million by 2021, a 176 % yearly growth. As a result, Artificial Intelligence
implementations can be a huge player for lowering medical expenses, not just for individuals but for culture
as a whole. These resources might be allocated to illness control at the national scale, improving the standard
of life for all inhabitants.

4.2. The Difficulties of Artificial Intelligence Technologies

Although Artificial Intelligence applications provide new chances to enhance people's lives, they also
provide new issues that must be carefully addressed. Since human lives are on the line, the problems are
particularly formidable in the healthcare industry. The following are among the difficulties that must be
addressed with understanding.

4.2.1. System Usage Responsibility

Whenever a Tesla Model S autonomous vehicle malfunctioned on May 7, 2016, killing a person, a huge
debate arose: "Who really should be held responsible for the disaster?" Who must be held accountable if
medical professionals employed Artificial Intelligence-based technology for patient care and an accident or
mistake happened? Artificial intelligence programmes are built on a collection of ML algorithms created by
humans. Hospital managers chose the system with the support of technology specialists or advisors and
medical professionals because of its broad application possibilities. A hospital's medical staff used the
system to give essential treatment for a patient. Why would the system design company, hospital, or medical
personnel bear accountability for the problem? This is a challenging subject to answer since it touches on
various technological, managerial, and ethical concerns. Even though Artificial Intelligence-related
technologies are constantly evolving and their implementations are becoming more prevalent, there has been
comparatively little study on the moral considerations of Artificial Intelligence (Yeung et al. 2018).
According to Dr. Stephen Hawking, the world is rapidly nearing a stage when human power will be out of
command due to the rapid expansion of Artificial Intelligence and smart robots. He also urged that a new
global governing organisation be established to oversee the usage of Artificial Intelligence. Lupton
underlined the need of developing moral and ethical behaviour patterns for Artificial Intelligence in a manner
that benefits society rather than harms it. Because Artificial Intelligence-based technologies/systems in
numerous domains are projected to increase significantly in the future, they should be built to behave in
accordance with societal norms and values while interacting with people. Responsibility for any negative
consequences of Artificial Intelligence applications should be founded on societal commitments, particularly
in the transformational healthcare business.

4.2.2. Artificial Intelligence Division
Patients generally believe in health personnel wholeheartedly, which separates the healthcare business from
another service sector. The placebo consequence describes this: whenever a patient unconditionally accepts a
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doctor's therapy and thinks their ailment will be treated, a medical impact is claimed to occur. In some other
terms, physician-patient trust is critical since it aids in the treatment's efficacy. Suppose an Artificial
Intelligence-based technology or system takes on the function of a doctor. In that instance, the patient will be
a part of a healthcare service method that entails establishing a link with an artificial intelligence system
other than a human doctor (Cosselman et al. 2015). Trust is also necessary for the long-term success of this
new relationship between a patient and an Artificial Intelligence-assisted device or system. Individuals who
have no prior experience with digital technology, much alone Artificial Intelligence, would have difficulty
believing in a machine learning system. This Artificial Intelligence gap may be bridged if the doctor can
demonstrate to the patient how the technology will assist them in receiving better treatment.

4.2.3. Security and Privacy in Cyberspace

Because Artificial Intelligence-based technologies or systems rely on large information, privacy concerns
about collecting and sharing emerge. Because patient records include personal details, it is very difficult to
communicate and control disease-related data across several systems. This implies that software developers
must follow strict secrecy guidelines, which might interfere Artificial Intelligence progress. Because
Artificial Intelligence technology draws conclusions based on ML of the data collected, the decision-making
system ignores the particular circumstances of particular patients, moral, raising ethical and legal concerns.
As a result, it is important to talk about the rules and conventions that Artificial Intelligence technology
should follow, like morals, regulations, and individual beliefs, which govern people's conduct in civilization.

4.2.4. Managerial Authority Loss

Numerous sectors are no longer separate silos in the digital world. There is no exception in the healthcare
business. Previously, the healthcare industry was thought to be a location where physicians and nurses
treated people for their illnesses. Nowadays, though, excellent well-being is the result of healthy living
practices such as a balanced diet, frequent activity, and everyday well-being practices, as well as access to
high-quality medical care. As a result, preventative medicine has become more crucial, blurring the lines
between a healthy lifestyle, medication, and technology assistance. Artificial Intelligence can transcend time
and space. As a result, the conventional notion of a closed health service is obsolete. Numerous smartphone-
based applications, for example, may assist in the integration of many elements of people's well-being. Al-
powered technologies remotely access, treat, diagnose, and maintain patients at home. With the extensive use
of Artificial Intelligence technologies in the healthcare business, specialists, consultants, convergence, and
ICT specialists, and HRM are becoming more important. As a result, providing care has become a team sport
involving numerous internally and externally specialists. As a result, in contemporary hospitals, the
conventional bureaucratic governance structure would be ineffective. Hospital management may feel a loss
of administrative control as a result of the procedure.

4.2.5. Employment Damage, Education or Training Requirements, as well as the Pain of Change

Amazon has stated that by 2025, it would re-educate 100,000 workers via new technology training
programmes in order to formulate for extra extremely expert employment in the Artificial Intelligence age.
"As technology alters work, people have the chance to develop in their profession as well as take full
advantage of those changes," said Jeff Wilke, Amazon's global consumer CEO. Another example is the
"Asan Medical Center's Health Innovation Big Data Center", which has recently launched education
programmes for future Artificial Intelligence professionals who can create and market Artificial
Intelligence algorithms. Many individuals predict that, in the future, radiography will be obsolete because
Acrtificial Intelligence will be able to analyse diagnostic health images more accurately than humans. On the
other side, the application of Artificial Intelligence is supposed to assist radiologists in providing more
specialised diagnostic services to their patients (Tanner, 1989). Nevertheless, Artificial Intelligence-related
technologies will undoubtedly render many repetitious tasks redundant. Although some employment may be
lost as a result of the installation of Artificial Intelligence-based systems and gadgets, many more will be
generated. It is predicted to enable for stronger ties between healthcare practitioners and patients in the long
term by, for example, compensating for Al's faults. As a result, the medical school curriculum should include
Artificial Intelligence-related teaching and technology efficiently. Furthermore, since medical Artificial
Intelligence is  constrained by historical information of patients, more precise Artificial
Intelligence applications should be created. This progress necessitates the active cooperation of medical
professionals from the start of the Artificial Intelligence development process (Guloksuz et al. 2018). To
address this issue, it is critical to develop a highly-trained specialised league capable of reacting fast in the
consumer-oriented health-care business by providing a number of advanced technological learning options,
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such as employing Al to collaborate with medical people. To generate new employment, we think that new
curriculums in technological innovation and implementation, human-machine confluence, human-machine
interaction, cyber ethics and responsibility, data analytics classes and so on should be introduced medical
school curricula.

5. CONCLUSION

Artificial Intelligence-enabled wellness software can significantly improve patient outcomes, alleviate
healthcare professionals' constraints, and increase healthcare management and delivery efficiency. Regional
and national administrations and organisations have important possibilities and obligations to extract this
value while protecting patients. First and foremost, digital information architecture is essential. Information
should be organised and standardised, particularly information standards, for efficient design and usage of
Artificial Intelligence-enabled technology. It should also be available to entrepreneurs. Government
registries or other centralised databases may typically improve the quality of such goods by providing
comprehensive longitudinal records (Boffetta and Nyberg 2003). At the same moment, privacy issues about
digitising and combining health knowledge should be taken carefully, and data should be safeguarded from
cyberattacks both legally and technically. All patient groups should have full and impartial health records,
which should be given special care. Meanwhile, nations should fund research into how health records might
be skewed so that stakeholders can consider this data when designing, testing, and evaluating Artificial
Intelligence technologies.

A deep understanding of existing rules and procedures is another crucial necessity for securely installing this
sort of revolutionary software. Regulators will require to specify how they handle risk when a product
utilises black box algorithms in specific. The availability of appropriate legal and regulatory bodies and clear
guidelines for how companies should classify the risk of their goods are critical, particularly because many
product developers may lack considerable expertise in national healthcare product design (Song et al. 2015).
This clarification will also assist users of these systems in determining what approvals they may anticipate
and where their legal obligation may lie. This is especially true for Artificial Intelligence technologies that
are designed to automate rather than educate decision-making. To implement Artificial Intelligence securely
and use it to supplement human intellect, education on Artificial Intelligence in principle and how to assess
Artificial Intelligence-enabled health care tools and suggestions will be critical.
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