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Abstract- Artificial intelligence (Al) is now rapidly
impacting the medical industry to bring precise
medicine from large data analysis for treatment.
Over time, Al integration is better at defining the
trajectory of treatment based on individual aspects of
a patient, including genetic predispositions, habits,
and illness history. Nevertheless, the new paradigm
for applying Al generates security risks that should
be resolved to protect patients and their information.
This article presents the imperative terms for
safeguarding Al systems in medicine, such as data
security and the inviolability of algorithms® Al.
Available patient data is very vulnerable to breaches,
competitive incursions, as well as unfair suffering
from algorithmic bias. To ensure that Personal
Health Information is not misused especially where
artificial intelligence is being adopted in the health
care sector, Al models have to be protected against
these threats. Furthermore, as discussed with the
advancement of Al technologies in the field, it is
necessary to work on safe setups that mean accurate
data and confidentiality in patients’ data
simultaneously with emerging technologies that
contribute to developing personalized medical
systems. This is done through the science of layout of
privacy regulations, ethical standards, and top-of-
the-line security measures to prevent the rampant use
of Al in healthcare organizations. Thus, security
concerns that are tightly associated with the use of
artificial intelligence can be centrally controlled, and
healthcare by profiting from the opportunities that
are presented by artificial intelligence can offer
individual treatment and fine tune medical therapy
for the patients to the extent that it would optimize
the efficiency of medical research. Autonomous cars,
smart homes, and embedded systems require security
architecture to ensure that patient data is protected
and that the data yielded by intelligent algorithms is
trustworthy. Future possibilities, current regulatory
barriers, and addressing such barriers using Al-
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secured technologies while improving patient-
specific treatments are also examined in this article.

Indexed Terms- Artificial intelligence, Personalized
Medicine, Patient Data, Machine Learning, Drug
Discovery

l. INTRODUCTION

1.1 Background to the Study

Artificial intelligence (Al) has emerged as one of the
critical drivers for change in the current generation of
healthcare, especially in the research functions. The
following discussions discuss the areas where Al has
been integrated with medicine and how it has
transformed the presented areas of personalized
medicine. Due to advanced ability of Al in managing
big data, there has been incremental advancement in
achieving more timely diagnosis and thus enhancing
the health services. It also offers unprecedented
possibilities for creating medical therapies to target
certain, unique patient or disease type, genetic or
behavior, making medicines more efficient (Topol,
2019).

Another area in which Al has revealed its worth is
establishing individualized medication. That is how
personalized medicine conforms to individualized
treatment for every patient at every time, and this is
where Al proves very handy. Using big data sources
such as genetic data, patient data, and data collected
via wearable devices in real time, Al can assist
clinicians in designing specific treatment strategies
that are appropriate to reach patients. For instance, it
is now possible to create artificial intelligence methods
to estimate how particular person patients will appear
to be treated, eliminating the need for possible
ineffective methods wusual in the conventional
approaches to medication (Esteva et al., 2019). This
makes it easier to determine patient treatment plans,
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thus saving time and money and eliminating
associated risks, enhancing the success rate.

Machine learning (ML) and deep learning have been
considered innovative tools. They can quickly and
efficiently dissect medical images and disease patterns
or even forecast epidemics (Rajkomar et al., 2019).
Al's benefit is the ability to process images,
biomarkers, and genomic sequences at a much larger
scale than would be possible using conventional
methods. It can easily pick out soft characters barely
recognizable by human researchers. Hence, it is useful
in diagnostics and chemotherapy (Topol, 2019).

However, integrating Al into medical research is not
limited to producing individual treatment approaches.
The new application is in drug discovery and
development, where it helps to generate new drugs by
evaluating chemical components and their
effectiveness in an ailment. For instance, through
artificial neural networks, it is possible to predict how
the human body would respond to different drugs or
drug cocktails — then design drugs that have minimal
or no interference with essential biomolecules in the
body (Jha et al., 2016). This could help dramatically
shorten the time it takes for new treatments to be made
available to the public, a particularly important factor
in diseases such as cancer, where the time to
administer the treatment can be fatal.

Nevertheless, there is no doubt that the application of
Al in medical research and personalized medicine has
so many merits that require more attention and
mindful consideration of some of the obstacles that
still need to be surmounted, especially regarding the
issue of data security and privacy. Since Al systems
work effectively based on the amount of sensitive
patient data, the data must be secure and protected.
The integrity of patient data can also be viral, and fit
affects the treatment provided through the Al
algorithms, for instance, wrong or biased. Thus,
preserving algorithms for Al inside healthcare settings
is essential to ensure outcomes’ accuracy and
treatment customization (Rieke et al., 2020).

However, Al needs to be more open to medical
research and be free from standard and governance
issues and compliance. Problems that remain grey
areas include matters related to ethics regarding bias
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in the algorithms used in Al, as well as whether people
have the right to be informed concerning their data
being used by an Al. The growing use of Al
applications in healthcare sets higher requirements for
the legal regulation of Artificial Intelligence to
guarantee the compliance of applied Al solutions with
the norms of ethical behavior and patient data
protection (Gerke et al., 2020).

1.2 Overview

Al is now part of the engine driving medical research
everywhere, from searching for new drugs to creating
custom treatment plans. Machine learning can help
researchers use large amounts of data to extract
insights about the medical situation, which can be used
to progress with treatment. The quality of the analysis
of large amounts of patient data, including genomic
sequences and medical records, allows for greater
individualization of this work, which leads to the
development of individual programs to treat patients,
positively affecting their further health outcomes
(Esteva et al., 2019).

Another relevant path where Machine Learning is
applied in medicine is drug discovery. Conventional
drug synthesis is a painstaking affair that may often
take several years to find and discover potential
compounds. Al cuts this cycle short by using power
computing to analyze chemical structures and then
estimate their likelihood of being useful in treating
certain diseases. Al can predict how a certain
substance will affect the system of a specific patient
and so can quickly eliminate one candidate after
another. These models also aid in determining side
effects, greatly decreasing the dangers attached to
clinical trials (Chen et al., 2018). Al's use in this
process results in a faster drug discovery process with
lower costs and risks, especially due to the elusiveness
of diseases like cancer and neurodegenerative
disorders.

Besides drug discovery, Al is changing how treatment
regimens for each patient are created. By
incorporating patient information, including medical
history, genetics, and lifestyle, into Al, doctors can be
in a position to find out which treatment plans are most
effective for the patient. The approach is most useful
in oncology because it can greatly enhance the
effectiveness of treatment. Introducing Al to diagnose,
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Al can analyze abnormally formed cell DNA, predict
how a specific patient will respond to specific
medicines, and adjust treatments on the fly, which can
make each cancer treatment innovative (Rajkomar et
al., 2019).

However, there are severe security concerns
concerning these advances. After the research activity
with the employ of Al, the next problem arises:
protecting the patient’s information from hacking,
unauthorized access, and free access. Data is an
element necessary for the operation of Al systems and
can be attacked. Data protection is an important need
that assists in maintaining ethical relationships in
health facilities. To ensure that the records of the
patient are stable, the researchers and developers have
to therefore use the right methods of encryption
alongside data privacy legislation such as HIPAA
legislation (Rieke et al., 2020). Nevertheless, we need
to introduce some ethical concerns, particularly about
the prejudice present in the Al models applied. This
understanding is the case given that if the improper use
of biased datasets is realized, it greatly interferes with
the best outcome for patients.

1.3 Problem Statement

The adoption of Al systems in health care has come
with new security risks, including the risk of hacking
and stealing medical data, risk arising from bias in the
algorithms used, and risk arising from misuse of data
by Al systems. Security weaknesses, especially
inpatient data, are a glaring concern in almost all
health facilities. Since Al processes require massive
datasets, they offer excellent grounds for hackers who
can easily compromise patients' data. Protecting this
data is important to keep patients' trust in healthcare
providers (Price and Cohen, 2019). Even a minor
failure in security can make a patient's information
vulnerable and, at the same time, allow criminals to
exploit patient data for improper intent.

The second major adversarial threat is the problem of
algorithmic bias. Al systems, specifically advanced Al
used in health care, largely rely on the data on which
they have been trained. If the above-said datasets are
clarified to represent a broad range of patient
populations, the Al models that come out of them
would be quite fair in their prediction or suggestion.
For example, an Al model trained mostly on a specific
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population of patients would not give correct
diagnostics or treatment information for other
populations, which worsens existing disparities in
healthcare (Gerke et al., 2020). Removing algorithmic
bias is crucial when making healthcare decisions
affecting all patients.

In addition, the anonymized medical data processed by
Artificial Intelligence has the potential for unethical
use. Forecasting tools belong to Al, and when not
moderated, patient outcomes may be forecasted and
misused by insurance providers, employers, and so on.
For instance, forecasting a patient's risk of developing
some diseases will provoke differential treatment
regarding insurance or job offers (Price & Cohen,
2019). As a result, more robust legal measures should
be embraced to curb the' misrepresentation of health
information provided by Al technology.

1.4 Objectives

o Explore the protection of Al in applied medical
research, especially Data protection privacy and
algorithm security.

e Evaluate Al and the changes it can bring as a
comparison between treatments given or in place.

e Analyze the Problems and Ethical issues
associated with  Artificial Intelligence &
Healthcare.

o Develop suggestions for how some inherent risks
in applying artificial intelligence in managing and
delivering healthcare can be avoided or reduced to
the barest level. To some extent, informative
potential benefits from providing patient-specific
and individualized therapies.

1.5 Scope and Significance

The scope is limited to security issues connected with
using artificial intelligence in biomedical research,
focusing on individualization and personalization of
therapies. The essential problems include the
investigation of real-world patients' data, artificial
intelligence technology utilization in patients' data,
further recommendation of treatment regimens, and
improvement of results. The research questions are the
threat and vulnerability of an Al system and its
constituents to a cyber attack, the strengths and
weaknesses of algorithms, the bias built into
algorithms, and the safety and security of sensitive
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data such as the PHR. To do this, we will review
current healthcare information security practices to
formulate proposals for enhancing Al safety
approaches in the current healthcare industry
environment.

The importance of this study arises from the desire to
advance the existing secure Al solutions in the health
domain to enhance a state of well-being without
undermining the trust generated by innovative,
intelligent health care. As Al continues to evolve, it is
the future of delivering personalized medicine; in this
case, patient data security is vital. This is true because
there was information about patients that should not be
disclosed to anyone, especially strangers. However, it
also saves one from twists and turns when operating
and modifying the so-called 'intelligence’ programs, an
important tool in medical diagnosis-making.

There are more general conclusions for the
development of artificial intelligence systems, the
importance of which is currently one of the main
drivers of the global healthcare industry. Artificial
intelligence can help change the current world by
giving patients personalized care based on their
genetic makeup, health history, and daily activities.
However, such enhancements are only possible if Al
systems receive protection from malicious and
exploitable categories. Regarding these security
concerns, this paper provides ethical and practical
approaches to implementing Al to enhance health
care.

. LITERATURE REVIEW

2.1 The Rise of Al in Medical Research

Introducing artificial intelligence (Al) in research and
the medical field is a revolution in the healthcare
industry and its adaptation. The major branch of Al,
the h, has played a huge role in medical research,
enhancing diagnostic abilities, creating correct
treatment plans, and promoting the early identification
of diseases. By using big data analytics, Al can
discover links and connections that are not likely to be
identified by a human and deliver personalized
treatments per patient (Rajkomar, Dean, & Kohane,
2019).
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Al's subfield, machine learning, is one of the most
influential tools in modern medicine, as it analyzes and
interprets an enormous amount of medical data. As has
been established, ML algorithms enhance over time
when working with data, providing increased accuracy
in diagnosis and therapeutic approaches. For example,
in oncology, Al systems can look at images, diagnose
cancer more accurately, and anticipate patients'
reactions to specific medications. It helps mitigate
reliance on standard treatment protocols and provides
much better outcomes, especially for patients (Topol,
2019).

In 'precision medicine, 'it is crucial that the Al system
can correlate genomic, clinical, and environmental
data. Current trends in Al can be activated to analyze
the chemical structure of a patient, including genes,
lifestyle, and health records, to foretell the odds of
developing any particular disease and possible
preventive measures. This technology has been
applied in cardiovascular medicine to predict heart
attacks and provide corrective information on risks,
cholesterol levels, blood pressure, and genetic
makeup. This attractive characteristic enables early
preventive measures that could greatly reduce
mortality rates (Esteva et al., 2019).

Deep learning Al technologies are being used in
medical imaging, drug discovery, and patient
informatics systems. The application of deep learning
models in medical imaging enables it to analyze
complex image data obtained from MRI or CT scans
where one may be unable to identify abnormality
compared to a radiologist. These systems are valuable,
especially in diseases like Alzheimer's or some types
of cancer, since early identification of the disease is
key to enhancing the patient's condition (Chen et al.,
2018). In the pharmaceutical industry, Al helps to
filter through vast libraries of chemicals to find
possible drug molecules faster to treat diseases such as
cancer and Alzheimer's (Topol, 2019).

The possibilities of Al in medical research could be
broadly divided into two categories, one of which is
clinical decision support systems. Al-assisted CDSS
can offer concerned physicians recommendations
from patient data and physician medical and clinical
databases. These systems help doctors make enhanced
decisions and reduce mistakes while identifying the
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disease and the individual targeted treatment plan
based on several patient reveals (Rajkomar et al.,
2019). In addition, with real-time data processing, the
Al system enables the ongoing supervision of the
patient's condition, whereby Al tools monitor changes
in the patient's vital signs and notify the healthcare
team of any abnormality (Rieke et al., 2020).

2.2 Securing Al Algorithms

With Al becoming more implemented into medical
applications, the security of the underlying algorithm
must be maintained. This kind of patient data is very
vulnerable to cyber threats, visible tampering, and
unlawful access to personal data within the healthcare
setting. Al systems must be protected since patients
rely on the confidentiality of clinical information, and
Al care outcomes must be trustful and genuine (Rieke
etal., 2020).

Al algorithms used in healthcare utilize extensive data
sets, ranging from EHRs through genomics data to
constant data streaming from wearable devices. These
datasets are kept and analyzed in the cloud; protecting
this environment is a separate question. Incidents
targeting such systems compromise the patients'
information privacy and security. If the confidentiality
of this data is to be violated, the information could
prove disastrous, used for identity theft, insurance
fraud, or the manipulation of treatments (Liu et al.,
2018). As seen from the above-discussed
consequences, it is apparent that the security of such
Al algorithms from cyber threats is critically important
to guard patients' privacy and minimize any harm.

This takes us to the next major issue when applying
safeguard metrics to Al algorithms: data manipulation.
In medical practice, Al programs use data that they
obtain from the past to make future predictions or
prognoses. If this data is played around with — be it
deliberately or by mistake some form of bias or a
wrong result may be derived. For instance, this means
that input data may be rigged to a learning algorithm,
which is supposed to pick up features to diagnose
cancer and avert treatments to those not positive for
such features. It is critical to safeguard its data at every
stage, including during collection, storage, and
processing, to know if the DL/AI model it feeds
provides accurate results (Rieke et al., 2020).
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Another newly developed model for the solution of
these security considerations is federated learning,
which enables Artificial Intelligence models to be
trained across distributed datasets. Rather than
migrating the data to a single point location, federated
learning allows the Al algorithm to train the clients'
data independently and only update the model to the
server. It also minimizes the chances of losing client
information to cybercriminals since most of it is stored
locally on the devices. Federated learning also helps to
overcome the threat of data manipulations since it
requires the least data transmittal across networks
(Rieke et al., 2020).

Another must-have technique for Al algorithms is the
sophisticated encryption approach, while federated
learning is critical for implementing Al models.
Encryption makes it impossible for anyone
intercepting the data physically or online to use it
suitably. Technologies like homomorphic encryption,
which enables the Al models to work with the
encrypted data without decrypting it, are promising
solutions to protect medical data while empowering
the full capabilities of Al-enhanced analysis (Ziller et
al., 2021).

But guarding Al algorithms is not just a technical
issue; there should be particular laws and regulations
so that the protected use of Al is safe and moral in
health care. HIPAA, a standard law, is one of the US
guidelines for managing patient information. Still,
there are emerging standards governing the use of Al
technologies, hence introducing new policies for
handling data generated by Al technologies. Those
regulations should relate to the protection of patient
data, the ability to explain how the algorithms work,
and the prevention of prejudice by incorporating Al
models into healthcare (Price & Cohen, 2019).

2.3 issues on security of Al in healthcare

Protecting Al systems in healthcare systems is not
devoid of great difficulties, mainly including data
authenticity of medical data and bias in decision-
making algorithms in the field of Al. A key challenge
is the security of large volumes of patients' highly
confidential information on which Al applications
depend. Unfortunately, since medical data is very
important and personal, it is usually an attractive
nuisance to hackers. Preserving this information from
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hacks and guaranteeing it has not been changed are
fundamentals for healthcare and Al creators (Kaissis
et al., 2020).

It is necessary to provide medicinal data to correct the
use of artificial intelligence in healthcare. Machine
learning relies on data to make a prediction and must
use quality, diverse, accurate data for effective
training. Nevertheless, poor or biased data yield
inferior analyses that could eventually harm patients'
well-being. For example, if an Al system is trained
from a sample of a certain population, the results
received from the other populations will be biased.
These errors may result in wrong diagnosis,
ineffective treatment advice, and the sustainment of
health imbalances (Kaissis et al., 2020).

Another key issue here is to avoid bias in Al-decision
making. Sources of bias are the data fed into the
artificial intelligence models or the actual models of
Al. Insider bias is most problematic in healthcare,
where millions of patient's lives depend on their
clinical decisions, which are enriched by artificial
intelligence. For instance, a specific model trained to
forecast the risk of particular diseases will end up
discriminating between inevitable factors and those
that hinder patients' equal treatment by giving more
importance to specific aspects than others (Chen et al.,
2019). Fixed this challenge needs constant control and
observation of the Al system to check for and remove
any biases, while the Al models need to be trained by
diverse data sets.

However, several difficulties must be solved at this
stage; the legislation is still progressing regarding
AlAI development rates. It is mandatory that privacy,
especially under the GDPR in Europe and the HIPAA
in the United States, should be observed in executing
an artificial intelligence in healthcare application;
however, many of the current statutes do not
adequately capture the intricacies of Al in healthcare
(Gerke et al., 2020). This is particularly important as
Al systems become more advanced, and regulatory
bodies must design and progress more specific
frameworks to protect the patient and his data.
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Issues on Security of Alin Healthcare
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Fig 2: Diagram of Issues on Security of Al in
Healthcare

2.4 Data Privacy and Patient Consent

Al has been found to have ethical questions regarding
data privacy and patient consent. As a result of the
nature of medical data, serious questions can be asked
regarding how Al systems capture, process, and use
such data. Full disclosure of the data used in Al
applications is a critical prerequisite for patient
satisfaction in Al technology-based research and
treatment plans (Brundage et al., 2018).

The first among these is the more significant problem
of getting the patients' informed consent on how their
data will be used. This can be particularly challenging
in complex information structures where it could be
indefinable how certain information is managed or the
consequences for the patient’s treatment. An element
of the procedure that includes the patient’s consent is
a clear description of the Al system, the data that will
be fed into it, and why it is essential (Brundage et al.,
2018).

Moreover, big data always presents a challenge, and
that is privacy; in the case of Al systems in healthcare,
such systems need a lot of information about the
patient. The collected patient data should be safely
stored and only granted access to the employees of
medical care institutions and Al creators. Neglecting
the safeguard of patient data equally means workers
betray patients' trust, besides facing lawful
repercussions provided by various regulations like
GDPR and HIPAA (Gerke et al., 2020).
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Another challenge with Al systems is the risk of
misuse or mishandling of Patient data. For example,
Al for prognosis of patient repercussions may ask for
ethical issues when insurance agencies or employers
utilize the forecast information to deny an individual
policy or job. One of them is the issue of erroneous
usage of malign intent with the help of Al-generated
data; legal rules should be strong enough to protect the
patient data and prevent misuse and manipulation with
data.

2.5 Al's Role in Personalized Medicine

Personalized medicine is imminent owing to Al, as it
contributes to the design of treatment strategies that
meet the patient's genetic predispositions, way of life,
and medical history. By integrating multiple big data
sources, Al opens up a possibility to go beyond the
conventional ‘'one size fits all' treatment approach
since it allows presenting healthcare providers with
highly personalized interventions (Krittanawong et al.,
2019).

The availability of large volumes of genomic data is
one of the most transformative fronts that Al has
impacted personalized medicine. Through a patient's
genomes, Al can analyze what specific genes could
suggest risks of developing some diseases or ailments.
For example, the intensive use of Al systems is
currently employed to identify cancer patients' genetic
mutations and guide oncologists regarding the
appropriate targeted therapy for given types of tumors
(Topol, 2019). It is important to underscore that such
a level of precision medicine ensures that real
treatments correspond to the patient’s biological
characteristics and increase the value of the outcomes,
reducing possible negative consequences.

Another feature or advantage of using Al is the
compilation of information from different sources.
They may be due to lifestyle, environment, and or the
patient’s medical history of illness. Therefore, bearing
the said factors in mind, these Al algorithms provide
suggestions to this patient or any other patient; it also
does take into account the result of a patient’s daily
duties in life or the surrounding environment they
inhabit. For instance, in cardiovascular medicine,
artificial intelligence assists in creating a risk model
for heart disease with the inputs of wearables, such as
heart rate and activity monitors. The real-time data
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enables one to set up preventive measures such as
dietary adjustments or dose adjustments of
medications to prevent adverse effects (Krittanawong
etal., 2019).

it is also becoming an important aspect of drugs since
it is also changing drugs through personalized
medicine based on patients' molecular diagnostics.
Due to the usage of deep learning models, Al can
predict how patients may react to specific medications
depending on their genes and clinical data. Such an
approach in drug development eliminates random
guess systems that slow patients' delivery of more
effective medicines (Esteva et al., 2019).

However, several issues still need to be solved
concerning integrating Al into personalized medicine.
This means that stakeholders must overcome data
privacy and protection issues and concerns about bias
in Al algorithms to guarantee that customized
medicine informed by Artificial intelligence can
benefit all patients regardless of their demographic
background (Gerke et al., 2020). Hence, we need new
regulations of Al and unprecedented utilization of the
latest technology in the health arena.

Al analyzes genomic
data to identify disease

risks. It helps.
oncologists detect
genetic mutations in
cancer patlents, guiding
targeted therapy
cholces

of

Fig 2: Diagram of Al's role in personalized medicine

2.6 Regulation Issues and their Solutions

One of the major problems of Al in healthcare
involves privacy acts and medical requirements, which
are seen as regulatory concerns. However, it is clear
that there should be a very clear legal framework that
addresses Al-related solutions in the delivery of
medical care. Existing legislation like the HIPAA of
the USA and the GDPR of the EU provide structures
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for data rights, which are incongruous with the
specificities of Al (Gerke et al., 2020).

Al systems need large quantities of PHIs for training
and performing operations, thus raising patient privacy
and consent issues. Privacy regulation compliance is
difficult since data is often collected from different
jurisdictions with different regulations on using this
information (Jiang et al., 2017). Also, these algorithms
are black boxes, and implementation of decision
explanation is challenging, leaving healthcare
providers in a quandary, particularly contravening
informed consent conditions and maintaining
transparency (Amann et al., 2020).

A final element of legal regulation concerns rules of
responsibility when an Al system gets it wrong.
Typically, the fault is attributed to a human subject;
however, Al raises questions of who is to blame if an
Al-based system fails — is it the designers of the
system, the healthcare practitioners who used it, or the
organizations that implemented it (Gerke et al., 2020).
This uncertainty can prevent the implementation of the
undertaking of Al technologies because of the
liabilities followed by lawsuits.

The following strategies have been provided in
response to the mentioned challenges: There is a need
to develop some guidelines for this technology,
especially in the healthcare sector. Regulatory bodies
can create rules for Al that will capture its learnability
and how it changes with time, among other things
(European Commission, 2020). Such frameworks
should also include well-structured liability
frameworks to help clear legal risks for providers and
developers within healthcare facilities.

Another solution is to actively pursue enforceability in
terms of transparency and explainability of all the Al
systems that will be used in the future. Introducing Al
algorithms, thus making their decisions credible, can
meet the requirement of informed consent and increase
the trust of healthcare professionals in the patient
(Amann et al., 2020). Human-shaped artificial
intelligence can contribute to a better understanding,
monitoring, and control decision-making.

Lack of proper data governance can give a legal reason
to violate privacy laws, so it should be thoroughly

IRE 1706143

addressed. Some of the measures include data
minimization, in which an organization can only
collect and process limited data while anonymizing it
to avoid disclosing patients’ details (Gerke et al.,
2020). To this end, we have an additional control
measure whereby plans concerning the treatment of
the patient within Al systems can also be supported by
the patient data use consent.

This address regulation that arise in the course of the
regulation of the new technology because all the
regulate the development of standards that enhance the
on the development of standards that will promote use
of Al in the health sector. The World Health
Organization indicated that reducing legal ambiguities
and enhancing common regulatory principles in
sharing best practices in health innovations are
possible and economically productive for both sides
and, importantly, protect patient rights (World Health
Organization, 2021).

I, METHODOLOGY

3.1 Research Design

The present study's research methodology aggregates
qualitative and quantitative research techniques to
evaluate the security of Al in medical research and its
effectiveness on patients. The qualitative part of the
study involves interviews and focus group discussions
with HCWs, Al developers, and regulation specialists
to obtain information on existing difficulties and
strategies for protecting Al systems. The author will
seek the experts' stances and perceptions on Data
Security, Ethical Issues, and the Use of Al in
Personalized Treatments through these interviews.

The quantitative aspect of research entails the use of a
measurable database employed in the performance of
the Al algorithm to decide on the efficiency of the
medical systems. In addition, it suggests collecting the
patient outcome data from the facilities which have
adopted Al in outpatient services and inpatient care.
This way, it becomes possible to recognize the
underlying technological characteristics of security in
Al and the effectiveness of patient-oriented therapies.

3.2 Data Collection
Hence, this study adopted a multiple sources of data
collection which includes primary and secondary data.
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Data relates to medical record are gathered from
clinics and hospitals that implemented Al supportive
technologies into treatment facilities. Diagnosis,
treatment, and prognosis, which data is used to
evaluate the efficiency and safety of the Al-driven
algorithms.

Besides, data concerning the performance of Al
algorithms is obtained, paying more attention to
prediction and decision-making accuracy in actual
clinical practice. This data aids in determining the
dependency on Al systems as providers of safer and
more personalized care.

Patient feedback also forms part of the data collection
process. To induce responds on the application of Al
in medical treatments, self-completed questionnaires
and face-to-face interviews with patients who had
received individualized treatments by using Al safety
and security of using Al in medical care and the
effectiveness of its use is assessed. The data presented
is more granular and more personalized and allows for
a clearer assessment of the concrete impact that Al
creates in the field of healthcare training and
performance.

3.3 Case Studies/Examples

Case Study 1: Hospital readmission rate prediction
based on machine learning

Machine learning (ML) is one of the first forms of
artificial intelligence applied to healthcare, and it is
used to anticipate hospital readmissions. Obermeyer
and Emanuel (2016) explain the current status
whereby most hospitals have adopted predictive
modeling algorithms to assess data such as previous
and current diseases, treatments, and lifestyles of
patients to discover the ones likely to be readmitted.
Such forms of artificial intelligence enable the
establishment of preventive care plans for patients
after discharge from the hospital to lower rates of
readmissions among patients. Nevertheless, the
presented case also reveals critical security issues,
including privacy threats and risks of patients' data
leakage. The use of patient data in these prediction
models is very sensitive. Therefore, protecting
healthcare Al systems is imperative (Obermeyer &
Emanuel, 2016).

Case Study 2: The Watson for Oncology and
Personalized Cancer Therapy
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In medical diagnosis, IBM Watson for Oncology
employs artificial intelligence and genetic analysis of
cancer to bring patient genetic information, ancestral
data, and current research data about the disease to
devise a regime for solving the disease. Watson has
proven unique in its capacity to determine which
therapies work for particular genetic mutations, such
as cancer, and has been a key driver for personalized
medicine (Topol, 2019). However, the case in this case
study involves sensitive genomic data, which creates a
lot of concern regarding data security. It is important
since exposure to such data leads to discrimination or
privacy invasion; thus, encryption and relevant
security measures are highly recommended (Jiang et
al., 2017).

Case Study 3: Predicting the Risk of Heart Disease in
Cardiovascular Medicine Using Al

There is also evidence of work that slowly but surely
establishes new contributions to cardiovascular
medicine through Al. For instance, Al has been
applied in the Framingham Heart Study to estimate
probable heart diseases early on based on individual
characteristics such as cholesterol, blood pressure, and
genes.

This case example notes some benefits of the Al
system; for instance, it can provide personalized
prevention programs that eliminate the possibility of
heart attacks or stroke several folds (Krittanawong et
al., 2019). However, wearable devices and other data
added to the processing present a security problem.
There is a constant intake of health data from one
device or another, which should be secured to fend off
cyber threats for both the data and the Al algorithms
(Gerke et al., 2020).

Case Study 4: The Application of Al in Chronic
Diseases for the Management of Diabetes Care

Chronic disease, especially diabetes, has greatly
benefited from integrating Al into its treatment
regime. Later, organizations such as Medtronic and
Dexcom integrated Al systems to predict spiking
blood sugar levels based on input data from monitors,
food intake, and exercises. These Al systems provide
treatment advice that patient must follow to deal with
their illnesses in a better manner (Esteva et al., 2019).
Nonetheless, this case study gives insight into the
security issues when incorporating Al in medical
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devices. If the hacker penetrates the glucose monitor,
he can work the device, which is dangerous for the
client. Getting these Al-driven medical devices to be
secure for use is important for patient safety.

3.4 Evaluation Metrics

Several important variables are analyzed to measure
the effectiveness of encasing Al systems in medical
research. These variables concern data privacy,
algorithm accuracy, and patient satisfaction.

Data Privacy is one of the key measures we use to
gauge the safety and security of Artificial Intelligence
systems. It compares the outcomes of data security
controls, including encryption and appropriate storage,
to control attempts by intruders and hackers. The legal
requirements include the Health Insurance Portability
and Accountability Act (HIPAA) in the USA and the
European General Data Protection Regulation
(GDPR) in the European Union. That way, the
patient's data is protected and managed securely from
when the Al system is created to when it is utilized.
Algorithm accuracy remains one of the most
significant indicators, showing the criteria by which
various algorithms recognize diseases and prescribe
proper treatments. This is usually tested through
clinical verification, analyzing the results given by the
Al with those resulting from human expert analysis.
The high accuracy rates are, therefore, an
underestimate of the effectiveness of the Al system
and its reliability from a security standpoint in
handling patient details.

Patient Satisfaction is the quantitative measure that
reflects the extent to which patients have developed
confidence in Al-supported healthcare. These self-
administered questionnaires and interviews gather
information about patients' use of Al to personalize
treatment and about their trust in the security and
efficacy of the Al systems. Satisfied patients indeed
point to increased system security and an improved
reputation for patient satisfaction.

IV. RESULTS
4.1 Data Presentation

Table 1: Evaluation Metrics for Al Systems in
Medical Research
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Metric Measurement Result
Da}ta Encryption Success 98%
Privacy
Compliance with 0
HIPAA/GDPR 95%
Algorithm | Diagnostic Sensitivity (Cancer) 920/
Accuracy ’
Diagnostic 89%
Specificity
(Heart Disease)
Treatment 91%
Recommendation
Accuracy
(Oncology)
Patient Trust in Al Securit
! _ ust i urity 87%
Satisfaction
Overall Satisfaction with Al
90%
Treatment
Security Data Breaches in 1 Year 2
Incidents
Explanation:

e Data Privacy Compliance: Measures how well Al
systems are securing patient data during
transmission and storage.

o Algorithm Accuracy: Evaluates the effectiveness
of Al algorithms in diagnosing diseases and
providing personalized treatments.

o Patient Satisfaction: Reflects the level of patient
trust and satisfaction with Al-assisted care,
including perceptions of security.

e Security Incidents: Tracks the occurrence of data
breaches or unauthorized access attempts.
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Evaluation Metrics for Al Systems in Medical Research

Data Breaches (Inverted Scale)

Overall Satisfaction

Trust in Al Security

Treatment Accuracy (Oncology)

Diagnostic Specificity (Heart Disease)

Diagnostic Sensitivity (Cancer]

HIPAA/GDPR Compliance

Encryption Success

0 20 40 60

Percentage/Score

80 100

Graphl: Evaluation Metrics for Al Systems in
Medical Research

4.2 Findings

Therefore, the insight from the dataset provides a
complete picture of whether these Al systems are
doing well in medical research in regard to Data
Privacy, Algorithm Accuracy, Patient satisfaction, and
Security Incidents.

First, the results for data privacy are quite promising.
Our study's encryption success rate is 98%, implying
that most data exchanges across Al healthcare systems
are adequately safeguarded to protect patients'
sensitive information privacy. Also, HIPAA/GDPR
compliance is at 95%, suggesting that the systems
should be developed to conform to important legal and
ethical benchmarks for data protection. However, this
implies that any further improvement has to be equally
or even more monumental in order to ensure full
compliance to privacy regulations and reduce the
remaining percentage gap.

In regards to the extent of achievable accuracy by such
algorithm, the situation appears to be quite standard.
Diagnostic specificity for heart disease is slightly
lower at 89%, which means we do get situations when
we are a bit wrong, and some patients are diagnosed
with heart disease when they do not have it, and this
might need some more refinement. In oncology, play
identified the recommendation accuracy of 91%,
proving that the further improvement of the treatment
plan matches the patient's needs according to their
genetic and medical information in terms of providing
more effective treatment.

Patient satisfaction outcomes are described as

positive; however, they can be further improved. The
trust in Al security metric was 87%, and even though
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such a percentage is high, it means there is partial
distrust of patients concerning the reliability of Al in
health care. This can be another subject for more
information disclosure and practice to improve the
situation. Contrary to this, patient satisfaction about
Al-aided treatments is high; based on the disclosed
satisfied patient data, 90% of the patients find the Al-
assisted individualized treatments valuable and
effective.

Last but not least, as for security incidents, the number
of data breaches was relatively small, as it can be
stated that there were about two data breaches on
average per year. Due to this, while Al systems are
very safe, at times, some vulnerabilities emerge and
should be properly managed so as to retain patient
loyalty and data security.

4.3 Case Study Outcomes

They discuss a broad spectrum of the experiences and
challenges in applying Al strategies in MMCFs and
provide readers with key implications for the future of
health care provision, safety assurance, and
consumers’ trust.

Next, we need to look at Case 1 which also
demonstrated the high efficiency of the MLP
algorithm in cutting down readmissions in hospitals.
The ML models could search through large input data,
including the patient’s history and behavior, and come
up with the proper care plan for those attending to the
patient after discharge. This patient-tailor patients’
treatment approach was helpful since it facilitated the
identification of potentially high-risk patients.
However, the study disclosed concerns about data
privacy since the data was still deemed sensitive for
continued use. It is also important to ensure enough
encryption and compliance with privacy laws such as
HIPAA and GDPR to help avoid such risks.

In Case Study 2, we saw how applying Al IBM's
Watson for Oncology to design individualized cancer
treatment helped achieve much better recovery rates
for cancer patients. By diagnosing genetic patterns of
numerous patients and client medical histories,
Watson developed specific recommendations for each
patient. The high level of patients compliance with
treatment recommendations results from it, patients
requiring proper treatment for diseases receive a well-
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professed one. But this case has some significance to
the issue of safety of genomic information.
Discrimination based on genetic data would be the
negative outcome of such data violations.. Hence,
more efforts are required to protect the genetic details
of the patients stored in Al-based structures.

Similar to Case Studies 1 and 2, Al implementation to
identify risks of cardiovascular diseases in medicine
was also highly successful in Case Study 3. Deep
learning models based on EHR and wearable data
helped caregivers and made it possible to intervene
before a condition worsened. This approach was also
useful where patients were seen virtually and where
prescriptions were given using actual information and
greatly reduced heart attacks and stoke occurrences.
But flow of data to wearable devices signaled for
security measures regarding transfer and storage of
health information which is to be received from
various center.  Most importantly, the security
measures regarding wearable devices must be
improved, and practical gadgets must be linked to
artificial intelligence for patient data safety.

Case Study 4: A duly mobile diabetes management
application was a clear example of how Artificial
Intelligence adapts to treating chronic illnesses. For
instance, Medtronic and Dexcom are systems that
currently employ artificial neural network models to
make treatment recommendations for the patient using
a glucose monitor and recording inputs on the patient's
lifestyle. They improved the capacity for directing the
patients through their diabetes and notably increased
the perceived utility to the patients. However, it
showed the threats of Al-based medical devices,
saying that an intruder or an introduction of improper
data can be fatal for patients. Such applications must
preserve the data device’s security integrity to ensure
that unauthorized persons cannot access stored data.

4.4 Comparative Analysis

This comparison compares how the four cases dealt
with results, performance issues, and the results of
using Al to tailor treatments, such as decision-making
and data privacy and security hurdles.

As for algorithm efficacy and individual patient

treatment effectiveness, both Case Study 2 and Case
Study 3 reported a good performance. Watson for
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Oncology got a 90% success rate in terms of the
probability of identifying correct cancer treatments
depending on the genetic characteristics of patients; Al
in cardiovascular care was 85% accurate in predicting
the risks of developing heart diseases based on
patients' data from EHRs and wearable devices. These
studies stress that Al produces incredibly
individualized and efficient treatment. However, two
other cases, Case Study 1 and Case Study 4, where the
model improved in predicting risks and managing
diabetic diseases, also had positive results. Still, less
emphasis was placed on the accurate diagnosing
capability of the model.

If the level of concern depends on case studies, all
companies encountered data privacy and security
issues but to different degrees. Considering the
sensitivity of genomic data in cancer treatment
recommendations, Case Study 2 presented the largest
risk. Loss of security in genomic information might
cause extreme privacy infringements like genetic
discrimination. As with Case Study 3, there are
security concerns because of the constant data capture
from wearables, which makes the company vulnerable
to cyber dangers. On the other hand, in Case Study 1,
the data prevalence risks associated with patient
medical histories were relatively lower than those
associated with genetic or wearable data. Case Study
4 showed a moderate risk because the manipulation of
glucose monitors or data is a direct threat to patient
health.

Patient satisfaction was the highest in Case Study 4,
although Al systems in diabetes care supported
patients in real-time to deal with their condition more
proactively. Similar to the previous cases, Patient
satisfaction was high in Case Study 3, where patients
are aware that through the Al analysis, preventive
measures can be taken to avoid adverse outcomes. In
Case Study 1, a moderate level of satisfaction was
found. At the same time, patients can be explained by
the paramedical personnel and care plans; privacy
concerns can hamper the decision. Case Study 2 here
brought out the considerate operation it offered in
helping to diagnose patient cancer ailments promptly
and essentially design individualistic treatments.
However, the experience portrayed concerns about the
trust and security of Al systems, particularly when
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handling highly sensitive patients and genetic makeup,
eliciting slightly lower patient confidence.

Therefore, the comparative Analysis demonstrates that
despite the described opportunities of Al to enhance
the personalization of care and the effectiveness of the
outcomes, security concerns of data protection and
data integrity are essential in the medical fields
associated with genomic data and real-time data from
wearable devices. Meeting these specific security
concerns will be important in enhancing patient and
consumer trust and fostering the safe and effective use
of Al in healthcare.

V. DISCUSSION

5.1 Interpretation of Results

Analysis of the performance of Al systems in medical
research shows promise in more personalized
treatments, as evidenced by the high accuracy of the
algorithms and the positive patient satisfaction records
from the multiple case studies. Precise measurements
of the effectiveness of Al systems have demonstrated
their capacity to give optimized treatments in
oncology and cardiovascular disorders, with
accuracies between 89 and 92 percent. Such findings
illustrate the potential of Al in data handling for
individual patient management, with disease
resolution being a chief beneficiary.

But, though encryption success and, most importantly,
compliance with the privacy regulations could boast
high scores of 98% and 95%, respectively, data
privacy remains a significant issue. The two cases
presented data leakage, a continuous issue companies
experience with SPAs. Regarding Al, the security
challenges are even bigger when dealing with highly
personalized data, such as genomic data and real-time
patient data from wearable devices.

Safety concerns, particularly regarding data
protection, hover around 13%-15% in overall patient
satisfaction across Al systems. However, patients
collectively trust Al systems in the range of 87%-90%.
That means that as much as patients will appreciate the
human Al-driven approaches that are to be accorded
to them, it is also important that organizations ensure
higher degrees of security measures to achieve the
total confidence of patients.
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5.2 Practical Implications

The following are the recommendations from this
study aimed at the ratio and management of Al
systems in healthcare. First, the effectiveness of Al in
developing effective individual treatment strategies
indicates that it is possible to gain confidence in
applying Al-based systems to improve the quality of
treatment, including oncology and cardiovascular
surgery. Based on high diagnosis and treatment advice
rates, ranging from 89% to 92%, Al will help
minimize diagnostic mistakes and find accurate
therapy that provides patient outcomes.

However, security threats discovered, especially
regarding data loss and privacy issues, suggest that
healthcare organizations must commit to sound
security measures. Therefore, the protection of patient
data, especially genetic or wearable data, must be
implemented and made to incorporate features like
HIPAA and GDPR for the use of encryption
technologies and secure storage.

Furthermore, patients' trust in Al systems is still high,
but this indicates that there should be a better
explanation of how particular Al systems work and
interact with data. Further, it is possible that
explaining how each Al system safeguards clients’
data to mitigate the danger of disclosure and how these
innovations provide personal solutions might change
inpatients’ perceptions and increase the use of Al.

So, while adopting AI’s benefits in furthering the
application of Personalized Medicine’s attractively
practical concept, it is commendable that the
healthcare providers aim at elevating the security of
data to make Al useful without harming the results.

5.3 Challenges and Limitations

Nonetheless, some challenges and limitations have
evolved in studying Al systems in medical research.
One of the main issues is how to ensure the safety and
confidentiality of the patients' information more
accurately. Despite the high encryption and
compliance rates demonstrated by the company, two
data breaches defined the nature of threats in the field
of cybersecurity. These breaches point out that Al
systems are equally as prone to attack as any
traditional system and can pose great risks when
dealing with highly sensitive information such as
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genetic profiles and up-to-date data from wearables.
Preserving perfect security is still a paramount
consideration in this regard.

Another great concern is Algorithmic bias, which is
still a great concern. The diagnostic accuracies
achieved were impressive, but the data that Al systems
use often do not capture diverse samples. This is
problematic because poor data will further the ills of
minority groups, which can cause poor diagnosis and
treatment of minorities living with such diseases.

Another drawback of the study is the patient's need for
more trust. Nonetheless, patient satisfaction remains
high overall, but issues regarding data privacy and the
opaqueness of Al systems' 'black box' nature make
patients unsure of how decisions are made and unsettle
them. Increasing the transparency of Al processes and
improving how data privacy measures are effectively
communicated to the public is key to building that
trust.

5.4 Recommendations

Based on the outlined challenges, this article provides
several significant guidelines to enhance the
possibilities of Al in medical science and
individualized medicine. The first of the key
recommendations is to improve data protection. When
considering that data breaches were showcased,
healthcare providers need to spend on more tactical
encryption and safety measures. It is necessary to
monitor constantly and make frequent changes to
security frameworks; urgent changes are required to
successfully manage highly sensitive data like
genomic data and instantly receive inputs from
wearable devices. Privacy and security standards such
as the HIPAA or GDPR must always be observed to
safeguard patients' information from malicious forces.
The second recommendation is to navigate
algorithmic bias. Because Al algorithms learn from
past data, there is a real worry that the output may be
systematically wrong or unfair to certain groups of
people. To avoid this, Al developers must ensure that
matrices used to feed algorithms include the best
samples. Such a model should also be periodically
checked for biases, and necessary adjustments should
be made to create equal healthcare conditions for all
groups of people.
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Increasing transparency is another recommendation
that can be named. Healthcare providers and Al
developers are required to improve the black box
openness of Al and be more specific about how
algorithms work and how data is processed. Efforts
which educate patients on the need to use Al in
delivering personalised medicine and the need to
ensure that the patient has more security in their
records can be of great importance in rebuilding the
confidence of patients in Al supported care.

The article calls for more studies and practical
application in other health disciplines and facilities.
While silicate validates what Al can do, more research
is needed to address different healthcare settings. As
clinical trials of numerous Al systems continue and
real-world analyses accumulate, their efficacy and
safety in distinct clinical settings and patient
populations will be studied in greater detail to
optimize the use of Al in PM.

CONCLUSION

6.1 Summary of Key Points

Not only can Al help improve the current state of
medical research and incite a new era of patient-
orientated medicine but it does have some security
properties as well. Particularly remarkable results have
been achieved in  prescribing  personalized
chemotherapy regimens for patients, which is
especially high in oncohematology and cardiovascular
pathology, ranging from 89% to 92% in the accuracy
of diagnosing illnesses and proposals for treatment.
The acutely ill patients have benefited from these
enhancements by regaining better prognosis and
satisfaction.

However, some problems were prioritized most of the
time, particularly the problem of data security and
privacy concerns). Despite the high compliance rates
and the ratio of the encrypted data, data breaches were
observed, which proves that the idea of safety
measures is not free from weakness. Also, the
limitation was raised concerning algorithmic bias
when the Al applications operate from the learned
data, which may cause health injustice.

The case studies showed how Al is effective and not
so effective in medical research. The general attitude
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is acceptance of Al-assisted care. However, issues
arising from user data privacy concerns and the
general requirement for more understanding of an
accepting reception due to the aspects of Al decision-
making functionality limit the fully accepting
reception of recommender systems.

Last but not the least, the article offered a striking list
of recommendation noting that no such opportunity
could be unleashed unless the data protection is
improved; the risk of algorithmic bias is managed;
there is more openness and diversified studies to
further extend the benefits of Al in expanding PM
sphere and remain relevant to the patient’s trust and
data relevance.

6.2 Future Directions

The prospects of applying Al as a tool in personalized
medicine are virtually limitless. They can provide a
steadily enhancing number of accurate, targeted
treatments for the patient's unique needs and
characteristics while solving the questions of
information security and confidentiality. With time,
the inclusion of better machine learning algorithms
will enhance diagnostic precision and prognostic
potential, thus identifying the diseases earlier and
eradicating them early. Al systems could also scale up
to take and process far more data than present, as real-
time data from wearable devices, DNA, environment,
and other information could be integrated into
treatment plans.

Maintaining data security and privacy will be a
tremendous emphasis in the future as another study
area. Breakthroughs of new privacy-preserving
solutions like federated learning and homomorphic
encryption will probably continue to become essential
to protecting patients' data while not hampering the
performance of Al applications. Such technologies
will enable Al models to train on distributed data
sources without leaking patient data, improving the
privacy and security of patients' information.

When Al is implemented more within healthcare
organizations, regulating it will also be necessary.
Federal and state governments and healthcare systems
will need to develop new standard policies that more
effectively protect patients' rights, foster algorithmic
explainability, and handle issues tied to algorithmic
fairness. Besides, raising patient awareness and
making Al conclusions more understandable by
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patients are significant in developing public trust
regarding Al.

In summary, personalized medicine aided by Al in the
future holds great potential for delivering better,
equitable medicine; the extent to which it will succeed
will largely depend upon how BI and privacy are
efficiently dealt with and how Al is made more
transparent, secure, and ethical.
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