AIJREAS

VOLUME 10, ISSUE 2 (2025, FEB)  (I1SSN-2455-6300)ONLINE

Anveshana’s International Journal of Research in Engineering and Applied Sciences

ARTIFICIAL INTELLIGENCE IN MEDICAL DIAGNOSIS

Mr J.P.Pramod
Assistant Professor Dept
of Physics, Stanley
College of Engineering
and Technology for
Women, Abids,
Hyderabad.

ABSTRACT

Artificial Intelligence  (Al) is transforming
healthcare by completely changing the diagnostic
process, adopting clinical decision-support tools,
and personalizing various treatment strategies. The
imaging application and other diagnostic tool that
includes Al technology have changed areas of
radiology, dermatology, cardiology, and even
personalized genomics. Improvements possible for
disease diagnosis and, by building look-up tables
from large datasets, Al can discover patterns,
predict health-related outcomes, and thereby
provide actionable, patient-specific insights for use
by clinicians in judgment. For instance, creating
significantly larger data sets and improving the
artificial intelligence algorithm allows for the
creation of accurate and dynamic patient-specific
profiles. It is further a focus on medical tasks, such
as drug titration, a checklist-based diagnosis, and
the automation of basic care processes. But there
will be challenges for Al in healthcare in addressing
or bypassing the presence of data bias, incomplete,
and, mostly unrepresentative models, as
overdiagnosis. Bias in data used for the algorithms
of Al models can lead to misdiagnoses, and
overdiagnosis occurs from giving excessive weight
to an abnormal result of a merely single test result.
Moreover, issues of confidentiality and falling into
the shadow of not HIPAA may play roles in the
generation of barriers surrounding Al deployment.
Even faced with such categorical challenges, there
is great potential in utilizing artificial intelligence to
develop as efficient a clinical decision support of
machine learning, such as natural language
processing and deep learning technologies. Thus,
such systems would improve patient care by
trawling through large amounts of patient data,
predicting conditions, and suggesting possible
treatments. This is a review paper, tells the latest
advancements in applying artificial intelligence
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technologies into medical imaging, diagnostic and
decision-making support. They also tells about the
challenges that are attached with the new Al
application and ethical considerations. Last but not
least would be Al's new role in improving diagnostic
accuracy, reducing human error, and treatment
optimization.
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I. INTRODUCTION

Over the last few decades, the field of Al in
health care has turned over a new leaf. Most
significantly, it has revolutionized classical
diagnostic methods and improved the
effectiveness and accuracy of all health
care-related decision-making processes.
The ability of Al to study huge amounts of
data, find patterns, and predict creates a
completely new turn in the manner diseases
are diagnosed, as well as in the more
accurate identification of what were
previously  very  challenging-to-detect
conditions. Recent advances in artificial
intelligence (Al) have exerted a profound
effect on our daily lives, ranging from
speech and image recognition to translation
applications. The field of medicine has also
experienced an effect as Al technologies
are integrated into various aspects of
healthcare.
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This is also seen in the continuous
advancements from Al innovations in
medical diagnosis across subspecialties,
which include cardiology, neurology,
dermatology, and infectious diseases.
Those practices expect cardiologists to do
everything from the data, where the
information became denser as compared to
many other disciplines. Now although this
has its potential disadvantages, one thing is
sure: the best way to make a decision based
on data is through techniques drawn from
artificial intelligence. But for that, Al
requires closer cooperation between
computer scientists, clinical investigators
Introduction.Clinicians, other healthcare
professionals, and regulatory authorities to
arrive at the most relevant problem to be
solved. Al is being considered in different
cardiology areas, from clinical decision
support systems to imaging interpretation.

More than a millions of patients every year
face either late diagnosis or wrong
diagnosis - all due to misdiagnosis results
in loss of time, money, unnecessary
surgeries, or even death. Yet another
frontier of medicine is moving ahead
rapidly as a warfront and that is Al - where
such disasters can be avoided while making
better outcomes and saving individuals'
lives. Whereas once artificial intelligence
belonged to science fiction, today it is like
any other advanced technology with so
many features. In healthcare, specialists are
integrating Al technologies, including
machine learning, deep learning, and
natural language processing, to solve the
most significant challenges. In various
fields within healthcare, Al is transforming
itself rapidly, such as in image assessment
and prediction of disease dynamics. It won't
be long before Al will become irreplaceable
in assisting doctors.

This paper critically reviews the present
and future potential applications of Al in
medical diagnosis in terms of efficacy,
issues, and moral aspects. In attempting to
deal with certain topical issues found in the
current literature concerning the role of
diagnostics in healthcare, the research
explores areas such as Al diagnostics in
medical imaging devices, Al medicine, Al
health predictions about actual persons, and
Al in clinical decision-making processes.
This research is aimed at bringing light as
regards Al in progressing health services
through proper literature review and
understanding  recent  advances in
technology.

II. LITERATURE REVIEW

Esteva et al. (2017) show how deep
learning models can classify skin cancer as
as experts. Their research found that CNNs
could tell apart harmful and harmless skin
marks from images with 91% accuracy
sometimes doing better than skin doctors
(Esteva et al. 2017).
Rajpurkar et al. (2018) conducted a study
to traverse the possibility of deep learning
in chest X-ray analysis. The authors applied
the method specifically for detecting
pneumonia. They showed that the Al
system can be equivalent than human
radiologists at identifying pneumonia from
chest X-rays, with an AUC (Area Under
Curve) of 0.92 (Rajpurkar et al., 2018).

Ciresan et al. applied deep neural networks
for the classification of cancerous cells
from histopathology slides. They surpassed
conventional approaches with a significant
level of performance in demonstrating the
Al capabilities of boosting pathology
diagnostic accuracy (Ciresan et al., 2013).

Bejnordi et al. (2017) focused their work
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on using Al in diagnosing breast cancer.
They indicated that Al models can identify
malignant tumors in histopathology slides
with a high degree of precision, thus being
competitive with experienced pathologists
(Bejnordi et al., 2017). There model had
diagnostic accuracy of 93.8%.

Reddy et al.(2020) discussed the feasibility
of Al usage in the analysis of
echocardiograms: Al models showed a high
accuracy in detecting heart failure with the
precision of high accuracy. Its model
achieved an accuracy rate of 91% for left
ventricular ejection fraction, one of the vital
metrics.

According to Ching et al. (2018) Al
applications in genomics include machine
learning applications that have particularly
been useful for predicting cancer outcomes
based on gene expression data. Their study
provided an overview of Al in identifying
the gene signatures related to patient
prognosis, giving way to insights about
personalized medicine (Ching et al., 2018).

Torkamani et al. (2018) discussed deep
learning algorithms in predicting the effect
of genetic mutations on disease
progression. The study noted how Al may
help in finding rare genetic variations that
cause inherited diseases, hence making
early diagnosis and targeted treatment
possible (Torkamani et al., 2018).

III.AI IN DIFFERENT DIAGNOSIS

Al in Medical Imaging: Challenges and
Opportunities

Modern day, medical imaging technology
has not stopped evolving. Applications of
Al have led to applications beyond
traditional radiology for aiding pathology,

dermatology, and even genomics. Imaging
technologies are the only tools for
diagnosing abnormalities and guiding
therapy. They relate to the creation of
sophisticated images, whereby medical
practitioners can get invaluable insight into
their patients' condition, which in turn
contributes  significantly to healthcare
professionals' perception of the patients'
medical condition.And skilled
professionals, like  oncologists and
internists, use medical imagining for a
correct diagnosis and an effective roadmap
to treatment.In the healthcare industry,
MRI came about during the 1980s. Medical
imaging was taken into the next level
because its creators could generate images
using both magnets and radio waves so as
to avoid dangerous doses of radiation.
Safety advancement coupled with new
market channels thus emerged, which in
addition were convenient for investors as it
gained immediate prominence in the
practices concerning neurology diagnostics
as well as in the field of radiology.

Two challenges need to be resolved before
Al can be more widely implemented in
medical imaging research. First, how to
organize and pre-process data generated
from different institutions. Miotto et al
stated in their breakthrough work “deep
patient”—challenges in summarizing and
representing  patient  data  prevent
widespread practice of predictive modeling
using electronic health records. They
presented a novel unsupervised deep
feature learning method to derive a general-
purpose patient representation  from
electronic health record data that facilitates
clinical predictive modeling.46 Authors
have  successfully  derived  patient
representations from a large-scale data set
that were not optimized for any specific
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task and can fit different clinical
applications. However, their data are from
one institution. Tackling data set from
multiple institutions in fact is a much more
challenging task. Even for the same
procedure, different institution might
implement differently. Patient cohorts
might also be different. All these will need
to be addressed when pre-process data for
Al algorithm.

Second, on a policy or infrastructure level,
how to encourage more image data sharing
is also a challenge. Currently, image data
sharing is very limited. HIPAA compliant
is one concern, and lack of infrastructure is
another. The medical data security needs to
work with the emerging needs of data
sharing. Corresponding infrastructure also
needs to be built.

Al in Predictive Diagnosis

Ai in  models that are incomplete or
unrepresentative can bias outcomes and
precipitate  misdiagnoses.t’ Conversely,
overdiagnosis may result from accepting a
single abnormal test result as diagnostic,
thereby attributing greater prognostic
weight to some measures (eg, blood
glucose level in prediabetes) than is
validated by  research, narrowing
definitions of what is normal (eg, lowering
the upper limit of a normal hemoglobin
A level), or defining screening outcomes
in ways that favour false-positive results
over false-negative ones. All precipitate
overdiagnosis and accompanying excessive
investigation, patient fear, and unnecessary
intervention. For example, if an algorithm’s
default is that “1 elevated blood pressure
indicates risk,” overdiagnosis will be
inevitable, as more doctor visits will
produce more recorded data, creating bias
in what is, essentially, a time series with

Advances irregular and unequal sampling
across participants.

Artificial intelligence (Al) present an
opportunity to optimise pathways of
diagnosis and prognosis, and to develop
personalised strategies for treatment,
through the utilisation of large datasets. For
instance, analyses which capture potential
risk-factors — from underlying genetics to
specific environments — could aid in the
development of prophylactic strategies, and
more accurate diagnosis. In addition, both
structural and  functional  imaging
techniques can provide patient specific
insight into current health, and inform
treatment. This Collection will present
papers that demonstrate innovations in the
use of Al in health, from personalised
assessment of risk, to improved diagnostic
and treatment protocols.

Enhancing Clinical Decision Making
with Al

Artificial intelligence defines a new
paradigm in health care and the consequent
developments in the regulation of clinical
decision support systems have always been
fostered by artificial  intelligence
technologies. Such systems take advantage
of great computational capabilities for a
better decision-making process by health
care professionals with the overall
objective of improving patient care. The
objective of such Al systems is to sift
through gigantic data-sets, foresee possible
health ailments, and suggest working
effective course(s) of action in treatment. It
will provide an overview of three of the
core Al technologies that are innovating
CDSS: machine learning algorithms,
natural language processing (NLP), and
deep learning models. Each has specific
capabilities to augment the decision-
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making processes in health care. For
example, patient data is analyzed through
the use of machine learning algorithms for
possible predictions regarding conditions
that would, consequently, help clincians
make informed diagnosis. However, NLP
extracts useful information from clinical
text that certainly simplifies the
documentation process, thereby enhancing
easy retrieval of critical data. In addition to
ordinary machine learning, NLP is further
capable of detecting complicated patterns
among numerous other data sources such as
medical images and sequential data such as
ECGs for improved diagnostic accuracy
and personalized care. Another important
Al technology is deep learning, which is
mainly used for recognition of complex
data patterns and bettering the decision-
making  process in  health  care.

Numerous studies exist in the literature
describing the application of these Al
technologies in health care. Of the total set,
75 retrieved papers showed that 49 deal
only with data-driven approaches for
decision support. A notable proportion of
these works discuss predictive tasks,
especially based on classification and
regression methods. Some other studies
expand association rule mining and risk
analytics based on statistics. There are other
papers that deal chiefly with information
extraction from natural language text data,
above all, electronic patient records for
tasks  like classification,  statistical
correlation, and  outlier  detection.
Interpreting such complex data as time
series.

IV. RESULTS AND DISCUSSION

Gender Distribution

Female

49.3%

Male

FIGURE 1- Gender Distribution Pie Chart:
The pie chart consists of two divisions: The
blue  section represents  females,
commanding 50.7% of the total
population.The pink section represents
males, covering 49.3% of the total
population.
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FIGURE 2- Correlation Heatmap of
Medical Parameters: This heatmap shows
the correlation between Blood Pressure,
Heart Rate, Temperature, and Al
Diagnosis Confidence. The diagonal
values (1.00) indicate self-correlation,
while other values near 0 suggest weak or
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no significant relationships between these
parameters. The color gradient visually
represents correlation strength.

Model Accuracy Comparison
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FIGURE 3-Model Accuracy Comparison:
The bar chart compares the accuracy of four
machine learning models:  Logistic
Regression, Random Forest, K-Nearest
Neighbors, and  Support Vector
Machine. All models exhibit similar
accuracy, slightly above 0.5, indicating
comparable performance.
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FIGURE 4-Al Diagnosis Confidence by
Age: This box plot visualizes the
distribution of Al diagnosis confidence
across different age groups. The
confidence values mostly range between
0.75 and 0.95, with some variability. No
clear trend is observed across ages,
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indicating consistent Al performance.

" Performance Metrics by Algorithm
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FIGURE 5-Performance Metrics by
Algorithm: This bar chart compares
Accuracy, Precision, and Sensitivity
across four machine learning models
(Logistic Regression, Random Forest, K-
Nearest Neighbors, and Support Vector
Machine). All models show similar
performance, with slight variations in each
metric.

CONCLUSION

Artificial intelligence has, however, already
started the revolutionizing of the healthcare
system, particularly in the area of medical
diagnosis. Artificial intelligence, using
advanced algorithms with datasets of
enormous amounts, is helping clinicians
attain high levels of accuracy and efficiency
when diagnosing and treating diseases.
Some of the fields in which Al tended to
improve diagnostic accuracy include
radiology, dermatology, cardiology, and

genomics. Applications of Al have
improved diagnosis accuracy and find
hidden patterns in medical data as well as
predict outcomes in terms of personalizing
treatment plans. In creating dynamic profile
patient-specific and patient-centric
predictive models, Al offers many
opportunities in speeding disease detection,
personalizing therapeutics, and enhancing
outcomes. Despite myriad methodological
advancements, challenges remain before
viable clinical Al applications can flourish.
Foremost among them must be that of a
decision-making model used to train the Al:
the biases enjoyed during model training
often lead to favoritism or demotion among
alternates. The larger social implications of
this might not always be immediately easy
to grasp: incorrect diagnosis  or
overdiagnosis can end up causing
unnecessary treatment, pending anxiety,
and strain on the health systems. Moreover,
partial and unrepresentative data biases Al-
based outcome generation; thus, meticulous
care should be taken to ensure that diverse
and high-quality datasets train Al models.
In addition to those technological
challenges, issues concerning data privacy,
security, and, in turn, compliance to laws
and regulation such as HIPAA present
significant barriers to Al being generalized
in the clinical realm. Nevertheless, Al
indeed has potential in enhancing clinical
decision-making. By employing machine
learning, natural language processing, and
deep learning, Al could analyze extreme
data quantities to make correct predictions,
suggest patient-specific treatment plans,
and even help refine care pathways. That
means reducing human error, assisting in
complicated decision-making, and working
more swif.
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