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ABSTRACT

Artificial intelligence (AI) is accelerating health research with its
innovative approaches to diagnosis and treatment while also transforming
conventional medical practices. Patient outcomes are greatly improved as
a result of this. This study delves into the different applications of Al by
analysing medical imaging and patient information. It highlights the

Machine Learning,disruptive impact of Al on the diagnostic landscape, namely how NLP and

Personalized

ML are paving the way for more precise and early illness detection. Virtual

Medicine, Robotic health assistants and telemedicine are two ways that artificial intelligence

Surgery, Drug
Development,
Ethical
Considerations

is facilitating personalised medicine in healthcare. Al expedites drug
research by identifying novel applications for current pharmaceuticals,
while robotic-assisted procedures with genetic insights provide
unparalleled precision. Despite these advancements, questions of data
privacy and algorithmic bias, liability and compliance, data quality, and
system interoperability continue to be significant concerns from an ethical
and legal standpoint. Predictive healthcare via the Internet of Things and
wearable devices, more complex algorithms for machine learning, and the
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necessity of a partnership between Al systems and human knowledge to
ensure their ethical and effective use are all topics discussed in the article's
future advancements. Healthcare must tackle these challenges and make
use of Al's capabilities if it is to fully experience the revolutionary potential
of Al in health research. Doing so may lead to better, more accessible, and
requiring multidisciplinary solutions that are patient-centered.

Introduction

Redefining how physicians diagnose, treat, and manage diseases, artificial intelligence (Al) has
become a pillar of modern health research. With the convergence of technology and medicine
advancing, Al is proving to be incredibly capable of resolving some of healthcare's most vexing
issues, such as limited resources, inefficient diagnosis, and therapy customisation. From
machine learning algorithms assessing massive amounts of data to robotic instruments
performing difficult surgical operations, artificial intelligence provides creative concepts that
streamline processes and improve patient outcomes. This introduction provides a solid
grounding in the history, technical achievements, and integration of artificial intelligence into
many medical procedures that are reshaping the field of health research. The need to handle
and interpret enormous volumes of medical data, an undertaking that is beyond the capacity of
humans, has historically driven the evolution of artificial intelligence in healthcare. These days,
Al isn't just for data analysis; it also includes predictive analytics, personalised treatments, and
solutions for global health. This study seeks to examine the various aspects of artificial
intelligence in health research, with a focus on its diagnostic and therapeutic applications. By
doing so, it hopes to answer the ethical and technological problems that Al raises and to foresee
how it may one day transform healthcare systems worldwide.

Background on Artificial Intelligence in Health Science

When applied to healthcare, Al has the potential to radically alter current practises by providing
computers with the cognitive capacity to solve complex problems and make sound decisions,
much like a human doctor. Expert systems, which were created in the middle of the twentieth
century to aid doctors with diagnostic and treatment recommendations, were the initial use of
artificial intelligence in the medical field. Over the past few decades, advancements in machine
learning, neural networks, and natural language processing have led to artificial intelligence's
widespread usage in healthcare. By utilising these technologies, systems are able to identify
patterns, gain knowledge from data, and come up with insights that enhance clinical judgement.
The use of machine learning in medical imaging marked a watershed moment in the integration
of Al into health research since it allows computers to analyse X-rays, MRIs, and CT scans
with unprecedented precision. It is now easier and cheaper to find viable therapies thanks to
Al-powered platforms that have radically altered the pharmaceutical industry. Despite these
successes, artificial intelligence's journey in healthcare has not been without its share of
challenges. It is still difficult to achieve perfect acceptance because to technical constraints like
data quality and interoperability and ethical concerns like data privacy and algorithmic bias.
However, Al's potential to solve pressing medical problems encourages continuous study and
innovation, proving Al's important nature in contemporary medicine.

Importance of AI in Modern Healthcare

Artificial intelligence is crucial to modern healthcare because it improves accessibility,
efficiency, and accuracy in medical operations. One of Al's major achievements is its capacity
to analyse and evaluate massive amounts of data at rates that humans simply cannot match. As
a result, Al is able to produce more precise diagnoses and evidence-based treatment
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suggestions. When Al is still in its infancy, it often searches medical images, test results, and
patient data for patterns that could indicate neurological disorders, cancer, or heart problems.
Improving personalised medicine, artificial intelligence goes beyond diagnosis to tailor
medications to individuals based on environmental, genetic, and lifestyle factors. By bridging
the gap between patients and clinicians, Al-powered telemedicine solutions expand access to
healthcare for low-income populations in resource-constrained contexts. Hospital operations
are substantially enhanced by artificial intelligence, which reduces costs and enhances service
quality. Al helps with patient flow management and approximating equipment maintenance
requirements. However, Al's worth goes beyond improving efficiency in the workplace; it can
also help change patients' active participation. Chatbots and virtual health assistants powered
by Al provide continuous monitoring, give patients more agency in their health care, and offer
real-time health advice. Ensuring algorithmic openness, maintaining patient confidence, and
regulatory norm compliance are significant difficulties that must be addressed in order to
incorporate technology into healthcare, despite the transformative potential of artificial
intelligence. Healthcare systems worldwide are facing challenges from an ageing population,
increasing expenditures, and the prevalence of chronic diseases. Al can be a valuable ally in
this fight by providing innovative ideas that could influence future medical practices.
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Al in Healthcare: A Necessity for Improved Diagnosis

We need to start incorporating Al into healthcare right away if we want to boost diagnostic
accuracy and patient care. Disease detection and risk assessment have been greatly improved
by Al-driven systems that use machine learning to sift through complex healthcare datasets
[15]. For instance, Al has made tremendous strides in the field of radiography. By enhancing
diagnostic abilities, radiologists may utilise Al to discover issues in diagnostic imaging more
quickly, which is great news for X-rays, MRIs, and CT scans [16]. We can improve patient
outcomes and reduce diagnostic errors by working together. As a result of artificial intelligence,
medical imaging has seen some remarkable advancements.

When it comes to identifying complicated patterns and outliers in photographs, machine
learning models far outperform humans. Early detection and treatment of many medical
illnesses are made possible by these algorithms' ability to swiftly evaluate and comprehend
complicated visual input. Artificial intelligence has the potential to revolutionise cancer
detection by detecting even the smallest abnormalities in radiological images”. This early
diagnosis improves patients' quality of life and treatment success rates. In order to increase
productivity and give more precise diagnoses, the healthcare industry is utilising artificial
intelligence. Artificial intelligence (Al) frees up doctors' time to focus on sophisticated medical
decision-making and tailored patient care by automating routine tasks like initial data review
and diagnostic imaging interpretation. According to numerous esteemed healthcare
professionals, artificial intelligence (Al) will revolutionise the industry. “The results of Esteva
et al. [15] corroborate this, showcasing the possibilities of deep learning in healthcare.
According to Erickson et al., who highlighted the importance of Al in medical imaging [16],
the number of radiologists who work with Al is increasing rapidly.
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Al Application Areas in Health Care

By exploring fewer concrete concepts with far-reaching psychological implications, like
intelligence, experience, and talent, new Al systems are upending conventional tech. In the
field of picture and speech recognition, for instance, deep learning has greatly enhanced the
effectiveness of machine learning algorithms for pattern identification, allowing Al technology
to analyse data patterns on par with a normal human.14 When it comes to medical data, many
are turning to deep learning algorithms. These algorithms are built on top of artificial neural
networks, which mimic the brain's neuronal network but are capable of comprehending
extremely intricate nonlinear relationships.15 Because of this, a plethora of studies are looking
into the possible benefits of healthcare Al (Table 1).

Medical image analysis

Most medical departments that employ images for specialisations other than radiology now use
machine learning algorithms for medical image analysis. This includes dermatology,
ophthalmology, cardiology, gastrointestinal, and pathology, among others. Machine learning
algorithms are trained with imaging modalities like CT, MRI, ultrasound, pathology, fundus,
and endoscopy in order to categorise the severity of the disease.8,16-22 After analysing 466
small polyps, the real-time colonoscopy equipment with the machine learning system achieved
a negative predictive value of 96% and a diagnosis accuracy of 94%.23,24 Because of their
consistent high performance in visual pattern recognition, convolutional neural networks—one
kind of deep learning—have demonstrated potential for use in medical image analysis.To aid
in chest CT diagnosis, Siemens Healthineers has created AI-Rad Companion Chest CT
software26, and GE Healthcare is likewise developing medical image analysis technology
based on AI. Digital pathology diagnosis makes use of Philips Healthcare's IntelliSite
Pathology Solution and IntelliSpace Discovery, an open platform for Al development and
execution. The company is also attempting to commercialise IntelliSite.27 With the green light
from the FDA, Arterys may launch its Medical Imaging Cloud Al platform and use its Cardio,
Liver, and Lung AI software.28 There are a lot of companies trying to break into the
commercialisation game, like Aidoc and Zebra Medical Vison.

Table 1. Current applications of artificial intelligence in health care

Table 1. Current applications of artificial intelligence in health care

Technology Application scheme Application area
Robatics Provide high-quality treatment by improving the precision and accuracy of the surgical procedures.  Medical device, Health IT
Digital secretary Find the golden hour of appropriate intervention by continuously monitaring the patient condition Medical device, Health IT
indicators and alerting the nurse when necessary.
Machine leaming Predict and analyze patterns based on the data affecting treatment results. Reduce the uncertainty  Diagnostic medical image,
in the medical treatment decision-making by processing large volumes of diagnostic medical Health IT
images through self-learning.
Image processing Quickly process large amounts of medical images and apply the findings in judging the disease type  Diagnostic meadical image,
and negative and positive test results. Health IT
Natural language processing Convert long unstructured text data, such as medical charts, to be easily read and interpreted Medical device, Health IT
Voice recognition Capture patient voice and language and store important information in electronic medical records. . Medical device, Health IT
Statistical analysis Predict patient treatment results through rapidly analyzing large amounts of patient health record Medicine, Health 1T
data.
Big data analysis Provide personalized recommendations to the patients and therapeutics by processing large Medicine, Health IT
amounts of data maintained by heaithcare institutions.
Predictive modeling Predict treatment outcomes, such as predicting nisky diseases, by applying mathematical models. Medicine, Health IT

IT = information technology.

Source: https://doi.org/10.3346/jkms.2020.35.e379
Al-based medical image analysis tools. In Korea, a number of startups such as Vuno, Lunit,
JLK Inspection, and Deepnoid are in the process of commercializing Al-based medical image
analysis systems by receiving approval from the Ministry of Food and Drug Safety.

42 |Page



N Artificial Intelligence in Health Science:Innovations in Diagnosis and Treatment
SEEJPH SEEJPH Volume XXVI, S2, 2025, ISSN: 2197-5248; Posted:03-02-2025

Current Issues of Al in Health Care

Issues of utilizing health care data

Coding, numbers, phrases, voices, noises, and images are all examples of personally
identifiable information that can be found in medical records. It is hard to create an Al medical
gadget that relies on data without collecting vast amounts of personal information, which could
cause problems with privacy laws.44-46 A solution to the processing and storage limitations of
these wireless Al devices is necessary for their widespread usage in healthcare. One possible
answer is cloud computing, while another is the internet of things (IoT).47 The potential for
cloud-based Al devices to transform healthcare is exciting, but there are valid worries about
the safety of patients' personal health information. In order to address this, specialists are
researching the matter and attempting to amend the relevant laws. To get into the nitty-gritty
of it, researchers are working on a variety of encryption methods and de-identification or
anonymisation technologies to wipe out personal data. One well-known example that has lately
garnered much interest in Korea is the CDM-based distributed research network.48 Federated
learning and homomorphic encryption are two data mining methods developed in the United
States that protect users' privacy.

Fifty euro to resolve the competing interests in having access to and using patients' medical
records and in keeping people's private information secure, various governments have enacted
laws and established institutions to handle these issues. Individuals in the United States are
guaranteed access to a copy of their medical records by the Health Insurance Portability and
Accountability Act (HIPAA) of 1996, and users can diversify data use by viewing their records
online through the Blue Button system. To enhance the efficiency of health data usage, the
HIPAA regulations mandate the anonymisation of 18 distinct identifiers of protected health
information.51 Additionally, electronic health records were created and promoted by the Health
Information Technology for Economic and Clinical Health (HITECH) Act of 2009, which
aimed to improve the interoperability of medical records across various healthcare facilities.
Individuals were given greater control over their personal health information with the launch
of My Health Data and Blue Button 2.0 in 2018 by the Centres for Medicare & Medicaid.

The General Data Protection Regulation (GDPR) was passed in 2016 and mandates that all EU
members secure personal data according to six data protection principles. This further solidifies
the basic individual rights to personal information in Europe. The government of Korea is
hoping that the recent changes to the country's Bioethics and Safety Act will encourage big
data research by making it easier to gather and utilise health care data. Protecting people's
health information is a problem that several nations have attempted to address, but none have
been successful so far.

Regulatory affairs and policies for new devices

Artificial intelligence (Al) is most commonly used in software in healthcare, and new gadgets
often present different regulatory hurdles than older ones. So, to authorise and oversee these
devices, new rules are needed. These Al algorithms are known as SaMDs according to the
International Medical Device Regulators Forum.54 The FDA of the United States announced
the regulations for SaMD in December 2017. To better approve and regulate digital health care
devices, the agency set up the Digital Health Unit under the Centre for Devices and
Radiological Health in May 2017.55 Due to the increased use of Al in healthcare, SaMDs are
emerging at a faster rate than traditional medical devices, and the FDA has recognised this.56
The new Software Precertification Program allows for the faster selling of SaMD because the
certification procedure is now developer-centered rather than focused on individual
commodities, according to the FDA. If a company has reached” organisational excellence"
according to this approach, they won't have to put their low-risk items through premarket
testing. As part of its 2018 objective to develop Al for medical applications, Japan intends to
impose stringent laws controlling the use of Al in medical equipment. Because of this, the
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number of disagreements over artificial intelligence (Al) in medical devices and the difficulties
it creates for R&D will decrease.57 Furthermore, in 2017, Korea established two sets of
regulations: one for the clinical efficacy of Al-based medical devices and another for the first-
ever Al-related approval standards for medical devices that employ big data and Al. No
universally accepted metric exists at this time to assess the efficacy and security of Al-enabled
medical devices.

Safety and liability issues

Figure 1 from the US National Science and Technology Council's study on Al highlights the
need of safety and fairness in preventing unjust treatment, failure, and unintended
consequences. I paid $59,60. For example, if Al is trained to favour one group over another, it
could lead to discrimination in the form of denied benefits to a certain demography as a result
of mismanagement in disease prevention or diagnosis. In response, the government has ordered
that research funding be allocated in accordance with transparency, efficacy, and fairness, and
is pushing for evidence-based evaluations to validate the effectiveness and fairness of Al
Furthermore, the administration is recommending that secondary and tertiary educational
institutions include data science and Al courses that cover topics such as privacy, security, and
ethics. The council has prioritised Al-related cyber security and has emphasised the importance
of responsible government planning and strategy, including R&D for the long-term operation
and development of security systems in response to cyberattacks.
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The present health care system assumes that all responsibility lies in the hands of the medical
staff in the event of a medical accident. “The Al-based medical technology may affect the
judgment of physicians in various areas and may sometimes cause negative impacts, resulting
in medical accidents. In such cases, liability issues would arise, and in the current health care
system, it is highly likely that the medical institution or physicians who ultimately introduced
the Al-based medical technology would be responsible for the case. Hence, physicians need to
learn how to better utilize and interpret Al algorithms and be aware of potential legal
consequences associated with Al use in medical practice. In addition, efforts in academia and
policymaking should be made to straighten the liability issues and to evaluate the medical
accident risks based on the various characteristics of Al technologies. Specifically, new policies
should be introduced for the establishment and operation of the AI monitoring centers in
medical institutions and a national level safety monitoring center for monitoring the safety of
the Al-based medical technologies. In addition, a system for measuring the liability and
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strengthening the awareness of patients and medical staff on medical accidents that may take
place when applying the Al-based medical technologies should be established.

Balanced application with existing health care

systems Applying a newly developed Al technology to real-world health care service can lead
to unexpected problems. Therefore, the introduction of Al devices should be in harmony with
existing health care systems, and the performance of AI devices must be monitored
periodically. It is also important that Al devices should be easy to use and familiar to medical
staff and patients to avoid any misunderstandings and errors when making medical decisions.
As the Al technology in its nature mainly relies on data, performance changes may be found
when the pre-applied Al technology is retrained with the desired field data. This change may
not always result in a performance improvement; rather it may result in a performance
degradation. In addition, the Al device performances may vary when the distribution or severity
of patients in the institution changes depending on the differences in social, economic, and
medical environments. Although the current laws and regulations in Korea do not allow the use
of field data in improving the Al device performances, considering the nature of the technology,
retraining using field data could be approved in the near future provided certain conditions are
fulfilled. Accordingly, the performance of Al devices should be periodically checked even after
the clinical application to prevent any unexpected performance degradation or malfunction.
Considering the importance and complexity of the modern health care field, the Al technology
should be applied to health care as naturally and seamlessly as possible without causing
excessive changes in the current medical practices. For this reason, it is necessary to implement
the interaction and interface technologies that can enable the medical staff to apply Al
technology to the medical field in a natural way even if they do not directly understand the
technical aspects of the Al devices. These technologies can be implemented in the form of
conversational Al, voice recognition, real-time recommendation, monitoring, and various
visual overlay technologies. At the same time, careful considerations should be given to these
user interface elements when developing and integrating Al technologies into health care.

The Future of Healthcare

The trajectory of healthcare is poised for a significant transformation as Artificial Intelligence
continues to advance and find broader applications within the healthcare sector. The future of
healthcare holds the promise of improved healthcare delivery, enhanced diagnostics and
personalized medicine, an accelerated drug discovery process, and the seamless integration of
Al into healthcare ecosystems. These transformative developments are expected to shape a
healthcare landscape that is more patient-centric, data-driven, and capable of addressing the
complex challenges of tomorrow.

1. Advancements in Healthcare Delivery

The delivery of healthcare services will be one of Al's most noticeable effects on the field of
medicine in the future. Predictive analytics powered by Al will make proactive and preventive
care possible by identifying those who are at risk of particular illnesses. Artificial intelligence
and natural language processing (NLP)-based chatbots and virtual health assistants will play a
crucial role in giving patients access to quick information and help. These developments will
potentially lower healthcare expenses by easing the pressure on healthcare facilities and
improving patient experience.

2. Enhanced Diagnostics and Personalized Medicine

In the future, diagnoses and therapy tailoring will be improved. Al systems' capacity to
decipher complex medical data will continue to advance, making it possible to detect diseases
early and with unmatched accuracy. By enabling doctors to accurately customize therapies to
a patient's genetic profile and medical history, Al will advance precision medicine and
maximize therapeutic success while minimizing side effects [34].
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3. Revolution in Drug Discovery

The pharmaceutical research industry will continue to undergo a transformation due to the
acceleration of drug discovery through Al-driven methods. Researchers will use Al models
more and more to find new drug candidates, foresee medication interactions, and improve
clinical trial designs. The end consequence will be the rapid development of novel medications
and treatments that will more effectively address unmet medical needs [35].

4. Al's Role in Healthcare Ecosystems

Wearables and remote monitoring tools will also be incorporated into the healthcare ecosystem
by Al By continuously gathering patient data, these gadgets will allow for early detection and
real-time monitoring of health issues. Healthcare systems will be able to manage patient
populations more successfully, anticipate patient admission rates, allocate resources more
efficiently, and cut costs [36], [37].

5. Patient Empowerment and Engagement

Al-driven healthcare will empower patients by providing them with personalized health
insights and tools for self-management. Patients will have access to their medical records, Al-
generated recommendations for healthy living, and tailored treatment plans, fostering active
engagement in their healthcare journey [38]. In conclusion, the future of healthcare is
intrinsically intertwined with Al's evolution and integration. Al's expanding role promises to
enhance healthcare delivery, diagnostics, drug discovery, and patient engagement using some
methods like machine learnings [39], [40] while addressing ethical considerations and data
security challenges. As Al continues to mature, it will be a driving force in shaping a healthcare
landscape that is more patient-centric, data-driven, and capable of addressing the complex
healthcare challenges of tomorrow. The convergence of Al and healthcare represents an
exciting and transformative journey toward improving healthcare outcomes and patient
experiences worldwide.

Conclusion

Artificial intelligence (Al) is revolutionising healthcare by means of improved diagnosis,
tailored therapy, and operational efficiency. Early disease detection, treatment plan
optimisation, and real-time patient monitoring made possible by Al-driven innovations—using
approaches including machine learning and natural language processing—empower
Applications covering telemedicine, drug research, robotic-assisted operations, and medical
imaging offer rather affordable, patient-centric solutions. Data privacy, algorithmic bias,
system integration with current ones nevertheless remains problems notwithstanding their
changing potential”. Solving these issues by means of multidisciplinary collaboration and
ethical standards will ensure the sustainable impact of artificial intelligence and open the way
for a healthcare system more accessible, efficient, and customised to particular needs.
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