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Abstract: Cardiovascular diseases are one of
the main causes of morbidity and mortality
worldwide. Accurate and early diagnosis of
these conditions is essential to improve clinical
outcomes and quality of life for patients. In
recent years, artificial intelligence (AI) and
machine learning have emerged as innovative
approaches in the field of cardiology, offering
promise to improve the diagnosis of heart
disease.

Through a search in databases such as
PubMed, Scopus and Web of Science, relevant
studies published in the last 8 years were
identified. Inclusion criteria included original
articles that investigated the use of AI and
machine learning in the context of diagnosing
heart disease, with an emphasis on clinical
applications, validation and accuracy of the
developed models. Analysis of selected studies
revealed several promising applications of Al
and machine learning in diagnosing heart
disease. Among them, we highlight the use
of deep learning algorithms in cardiovascular
images for the detection of arrhythmias, the
prediction of cardiovascular risk factors
based on retinal fundus photographs and risk
stratification in patients with heart failure.
In addition, the application of convolutional
neural networks has been shown to be
effective in detecting arrhythmias at the level
of cardiologists, achieving results comparable
to human specialists. Studies have also
explored the use of Al in identifying coronary
artery disease through image analysis, offering
a more efficient and accurate approach in
diagnosing these conditions. The results of
this integrative review highlight the growing
interest of the scientific community in the
application of AI and machine learning in
cardiology, showing significant advances
in this area in recent years. However, some
limitations, such as the need for external
validation of the developed models and the
scarcity of studies in different populations,
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still need to be addressed for a successful
clinical implementation of these technologies.
In conclusion, the use of artificial intelligence
and machine learning in the diagnosis of heart
disease shows promise and may represent
an important advance in clinical practice.
Continued research and development in this
area is essential to achieve more accurate and
personalized diagnostic approaches, thereby
improving care and outcomes for patients
with cardiovascular disease.

Keywords: artificial intelligence, machine
learning, heart valve diseases, differential
diagnosis.

INTRODUCTION

Heart disease remains one of the leading
causes of morbidity and mortality worldwide,
representing a significant challenge to the
global health system. Early and accurate
diagnosis of these conditions is critical to
improving clinical outcomes and quality of
life for patients. In recent years, artificial
intelligence (AI) and machine learning have
emerged as promising tools to improve the
diagnosis and management of heart disease.

The use of AI algorithms and machine
learning techniques has the potential to
revolutionize medical practice, allowing
for more efficient and accurate analysis of
complex clinical data related to heart disease.
These techniques have been widely applied in
many fields of medicine, and cardiology is no
exception.

Among the references included in this
study, we highlight the works by Dey et al.
(2018), Attia et al. (2019) and Poplin et al.
(2018). These studies address the application
of artificial intelligence in cardiovascular
imaging, including the wuse of machine
learning algorithms for the early detection of
arrhythmias and cardiovascular risks based
on retinal fundus photographs.

Other studies, such as the one by
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Rajpurkar et al. (2018), explore the potential
of convolutional neural networks for the
detection of arrhythmias at the level of
cardiologists, with promising results that can
improve diagnostic accuracy.

Furthermore, the review by Cho et al
(2020) presents a systematic analysis of
machine learning algorithms used for risk
stratification in patients with heart failure,
showing how these techniques can help in
personalized treatment and more accurate
prognosis.

In the context of cardiac electrophysiology,
Antink et al. (2020) discuss the history and
future potential of artificial intelligence in
this field, highlighting its usefulness in more
precise therapeutic approaches.

Other important applications are related
to the diagnosis of coronary artery diseases,
as demonstrated by the study by Tseng et al.
(2021), which highlights the use of Al-based
image analysis for more efficient diagnosis of
these conditions.

Furthermore, reviews by Bisoyi et al.
(2021) and Fonseca et al. (2021) provide
a comprehensive overview of the various
applications of Al and machine learning in
cardiovascular disease, ranging from diagnosis
to continuous monitoring of patients using
wearable devices.

Finally, the research by Pfeiffer et al.
(2021) highlights the ability of AI to detect
hypertrophic cardiomyopathy in non-contrast
cardiac magnetic resonance imaging, bringing
promising possibilities for early diagnosis and
treatment planning.

By bringing these studies together, we hope
to provide an up-to-date and comprehensive
look at the increasingly relevant role of
artificial intelligence and machine learning
in the diagnosis of heart disease. We believe
that the synthesis of this information will
be valuable for clinicians, researchers and
decision makers in the field of cardiology, in
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addition to stimulating new investigations
and technological advances in this constantly
evolving field.

METHODOLOGY

For the elaboration of this integrative
review, systematic searches were carried out
in the PubMed, Scopus and Web of Science
databases, using the descriptors “artificial
intelligence”, “machine learning”, “heart valve
diseases”, “differential diagnosis” The inclusion
criteria adopted were studies published in the
last 8 years, in English, that addressed the use
of artificial intelligence and machine learning
in the diagnosis of heart disease.

After the initial search, articles were
selected according to the following inclusion
criteria: original studies that investigated
the use of artificial intelligence and machine
learning in the diagnosis of heart disease,
studies that reported results on the accuracy,
sensitivity and specificity of the models of
AT used, studies with representative samples
of patients with heart disease, and studies
published in peer-reviewed scientific journals.

Relevant information was extracted from
the selected articles, including authors,
year of publication, study title, objectives,
methodology used, results and conclusions.

To ensure the quality and reliability of the
included studies, a critical evaluation of the
methods used in each article was performed.
Factors such as sample size, validation of Al
models and adequacy of statistical analyzes
were considered in assessing the quality of
studies.

Based on this methodology, this integrative
review is expected to offer a complete and
up-to-date analysis on the use of artificial
intelligence and machine learning in the
diagnosis of heart disease, contributing to the
understanding of technological advances in
this area and their potential applications in
clinical practice.
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RESULTS
After a comprehensive literature review,
relevant studies were identified that

demonstrate the positive and promising
impact of using artificial intelligence (AI) and
machine learning (ML) in the diagnosis of
heart disease. Several studies investigated in
the literature revealed significant advances in
different areas of application.

The application of AI in cardiovascular
images has been highlighted in several
studies Dey et al. (2018), Poplin et al. (2018).
These studies have shown that deep learning
algorithms have been effective in the analysis
of cardiac magnetic resonance imaging,
computed tomography and echocardiography,
providinga more accurate interpretation of the
images and helpingin the diagnosis of complex
heart diseases, such as cardiomyopathies and
valvular diseases Dey et al. (2018).

Another relevant aspect is the early
detection of arrhythmias Attia et al. (2019).
The use of AI algorithms on wearable
electrocardiograms has been shown to be
effective in identifying atrial fibrillation and
other cardiac arrhythmias, allowing the
diagnosis of potentially serious conditions in
the early stages Attia et al. (2019).

The prediction of cardiovascular risk
factors through AI was also highlighted in
the review by Poplin et al. (2018). Studies
using retinal fundus photographs have shown
how deep learning algorithms can identify
risk indicators, enabling the screening of
individuals with a greater propensity to
develop heart disease Poplin et al. (2018).

Furthermore, algorithms based on
convolutional networks  have
demonstrated skills comparable to those
of cardiologists in detecting arrhythmias,
demonstrating the potential of these
technologies as auxiliary tools in the
interpretation of cardiac exams Rajpurkar et

al. (2018).
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Another important finding is the
application of AI in risk stratification in
patients with heart failure Cho et al. (2020).
Reviewed studies provided evidence on how
machine learning algorithms can predict
clinical outcomes and allow for more
personalized and efficient treatment Cho et al.
(2020).

The area of cardiac electrophysiology has
also benefited from Al, with research showing
significantadvances in improving theaccuracy
and success of therapeutic interventions in
patients with cardiac arrhythmias Antink et
al. (2020).

Al-based image analysis also proved to
be efficient in the diagnosis of coronary
artery disease Tseng et al. (2021), providing
a complementary approach to traditional
diagnostic methods.

In another review of studies covering
several cardiovascular diseases, the potential
of Al and BF to improve diagnosis and
treatment in different clinical contexts was
highlighted. Bisoyi et al. (2021).

Research has also shown that the
application of Al on a large scale, such as in
the study of the identification of arrhythmias
through a smartwatch application Fonseca et
al (2021), can offer a low-cost and accessible
approach to assist in the early diagnosis of
dysfunctions cardiac.

The results obtained in this integrative
review highlight the relevance and potential
of artificial intelligence and machine learning
technologies in the diagnosis of heart disease,
opening new perspectives for cardiovascular
medicine and providing a more accurate,
efficient and personalized approach to patient
care.

However, it is important to highlight
the ongoing need for clinical and ethical
validation of these approaches, ensuring their
safety and applicability in clinical practice.
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DISCUSSION

The use of artificial intelligence (AI) and
machine learning (ML) in the diagnosis of
heart disease has aroused growing interest
and shown promising results, as evidenced
by the studies reviewed in this integrative
review. These innovative approaches have the
potential to revolutionize clinical practice
by providing more accurate and efficient
analysis of complex clinical data related to
cardiovascular disease.

The review by Dey et al. (2018) highlights
that AI has been applied in cardiovascular
images, enabling improvements in the
analysis and interpretation of exams, such as
cardiac magnetic resonance and computed
tomography, helping in the diagnosis of
complex cardiac pathologies.

Early detection of arrhythmias is another
area where Al has shown great potential.
The study by Attia et al. (2019) investigated
the use of deep learning on wearable
electrocardiograms for the identification of
atrial fibrillation, providing a non-invasive
and high-performance method for the
diagnosis of this condition.

Another notable advance is presented in the
study by Poplin et al. (2018), which addresses
the prediction of cardiovascular risk factors
from retinal fundus photographs using deep
learning algorithms. This innovative approach
allows for non-invasive, low-cost screening to
identify individuals at risk of developing heart
disease.

The application of AI models in cardiac
arrhythmiahasachieved surprisingresults. The
study by Rajpurkar et al. (2018) demonstrated
the ability of convolutional neural networks
to detect arrhythmias at levels comparable
to those of cardiologists, highlighting the
potential of these algorithms as auxiliary tools
in the interpretation of cardiac exams.

Furthermore, the systematic review by
Cho et al. (2020) showed how machine
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learning algorithms can be employed in risk
stratification in patients with heart failure,
helping to predict clinical outcomes and
enabling a more personalized treatment.

In the field of cardiac electrophysiology,
the study by Antink et al. (2020) presents a
comprehensive overview on the application
of Al in electrophysiological procedures,
highlighting the potential of these technologies
to improve the accuracy and success of
therapeutic interventions.

Al-based image analysis has also proven
to be efficient in diagnosing coronary artery
disease. The systematic review and meta-
analysis by Tseng et al. (2021) provide a
comprehensive overview on the use of Al
algorithms in the detection of coronary heart
disease, providing a complementary approach
to traditional diagnostic methods.

Furthermore, the review by Bisoyi et al.
(2021)discussestheuseof Aland MA in several
cardiovascular diseases, including coronary
artery disease, heart failure, cardiomyopathy,
among others, highlighting the potential of
these technologies to improve the diagnosis
and treatment of these conditions.

A promising aspect is presented in the study
by Fonseca et al. (2021), which highlights the
use of a smartwatch app to identify cardiac
arrhythmias on a large scale, providing a low-
cost and easy-to-implement approach for the
early detection of cardiac dysfunctions.

The detection of  hypertrophic
cardiomyopathy using non-contrast cardiac
magnetic resonance imaging is addressed
in the study by Pfeiffer et al. (2021),
demonstrating how the use of deep learning
can improve the accuracy of the diagnosis of
this cardiac condition.

Despite the promising advances presented
in the reviewed studies, some challenges
must be overcome for the successful clinical
implementation of these technologies.
External validation of AI models in different
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populations and the need for interpretability
of algorithms are important issues to be
considered.

Thus, the use of artificial intelligence and
machine learning in the diagnosis of heart
disease represents a revolution in cardiology,
providing new perspectives for patient care and
the advancement of personalized medicine.
The use of these technologies promises to
improve diagnostic accuracy, allow the early
identification of cardiovascular diseases
and improve clinical decision-making,
significantly contributing to the reduction of
morbidity and mortality associated with these
diseases. However, it is essential that future
research and technological improvements
continue to ensure the reliability, safety, and
ethical implementation of these approaches in
clinical practice.

FINAL CONSIDERATIONS

After analyzing the studies addressed in
this integrative review, the transformative and
promising role of artificial intelligence (AI)
and machine learning (ML) in the diagnosis
of heart disease became evident. From the
analysis of ten selected studies, we were able
to verify significant advances in several areas
of cardiovascular medicine.

The application of Al in cardiovascular
imaging, such as cardiac magnetic resonance
imaging, computed tomography and
echocardiography, has proved to be highly
promising. The use of deep learningalgorithms
allowed a more accurate interpretation of the
images, helping in the diagnosis of complex
diseases, such as cardiomyopathies and
valvular diseases.

Another important aspect highlighted
in this review is the early detection of
arrhythmias through AI algorithms applied
to wearable electrocardiograms. These studies
have demonstrated that AI can effectively
identify atrial fibrillation and other cardiac
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arrhythmias, allowing diagnosis in early
stages.

The prediction of cardiovascular risk factors
through AI has also been widely investigated
and has shown promising results. The use
of retinal fundus photographs combined
with deep learning algorithms enabled the
identification of cardiovascular risk indicators,
enabling the screening of individuals with a
greater propensity to develop heart disease.

Studies that used convolutional neural
networks for the detection of arrhythmias are
also worth mentioning, as these algorithms
achieved performance comparable to that of
experienced cardiologists.

The review also addressed the use of Al for
risk stratification in patients with heart failure.
The results suggest that machine learning
algorithms can predict clinical outcomes,
allowing for more personalized and efficient
treatment.

Another area of relevance in cardiovascular
medicine is cardiac electrophysiology, where
AT has shown a positive impact on improving
the accuracy and success of therapeutic

interventions in patients with cardiac
arrhythmias.
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