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ABSTRACT

The article aims to explore the potential of artificial intelligence in
predicting cardiovascular events in high-risk patients, by reviewing
studies recent studies and the discussion of the advantages and
limitations of artificial intelligence techniques in this area. The
systematic review included 12 studies that addressed the application
of artificial intelligence algorithms to predict cardiovascular events in
high-risk patients, such as those with a prior history of cardiovascular
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disease, hypertension, or diabetes. The studies used a variety of data
sources, including medical imaging, clinical data, and genomic
information. The results showed that artificial intelligence algorithms
were significantly more accurate than traditional cardiovascular risk
prediction models, especially in identifying patients at high risk of
cardiovascular events. However, the studies also highlighted some
limitations in the application of artificial intelligence, such as the need
for large training datasets and the lack of transparency in the
interpretation of results. The studies also evaluated the performance
of different artificial intelligence algorithms, including artificial neural
networks, decision trees and reinforcement learning algorithms.
Although the results were variable, in general, neural network
algorithms showed the best accuracy in predicting cardiovascular
events. Patients' characteristics were also evaluated in the studies, and
it was observed that clinical variables such as age, sex, blood pressure
and cholesterol were the main predictors of cardiovascular events. The
inclusion of genomic data also showed potential to improve prediction
accuracy. Finally, the review discussed the advantages and limitations
of artificial intelligence in predicting cardiovascular events in high-risk
patients. Although artificial intelligence has significant potential to
improve prediction accuracy, its implementation in clinical practice
must take into account the limitations of algorithms and the need for
transparency in the interpretation of results. In summary, the review
highlights the potential of artificial intelligence in predicting
cardiovascular events in high-risk patients, but also underscores the
importance of a careful approach in its implementation in clinical

Keywords: Artificial Intelligence, Prediction, Cardiovascular Events,

Research
Archives
practice.
High-Risk Patients.
INTRODUCTION

Cardiovascular health is one of the major concerns
worldwide, being the leading cause of death in
many countries. Early prediction of cardiovascular
events in high-risk patients is crucial for improving
health and preventing premature deaths. Medicine
has rapidly evolved, and artificial intelligence (Al)
has emerged as an effective tool for predicting
cardiovascular events in high-risk patients!-2.

Al is a technology that allows computers to learn
from data and identify patterns that can be used to
predict future outcomes. The application of machine
learning algorithms to large healthcare datasets
can help predict cardiovascular events in high-risk
patients with greater accuracy than traditional
methods3-4,

Al techniques used for predicting cardiovascular
events include neural network models, decision
trees, and logistic regression. These models can be
trained on large datasets of patients with medical
histories and demographic information to identify
risk factors and predict the probability of future
cardiovascular events-¢,

Some recent studies have shown that Al can improve
the accuracy of predicting cardiovascular events in
high-risk patients. For example, a study published
in The Lancet Digital Health showed that a deep
learning-based Al model had higher accuracy than
traditional risk models in predicting cardiovascular
events in patients with type 2 diabetes”-8.

Although Al has great potential to improve the
prediction of cardiovascular events in high-risk
patients, there are some limitations to be
considered. In particular, Al models can be hindered
by incomplete or inaccurate data and the
interpretability of results can be a challenge?-10.

In conclusion, Al has the potential to transform the
prediction of cardiovascular events in high-risk
patients. Although there are still challenges to be
overcome, Al can help doctors identify patients at
risk of future cardiovascular events and improve the
effectiveness of treatments and prevention'!-12,
The objective of the article is to explore the
potential of artificial intelligence (Al) in predicting
cardiovascular events in high-risk patients, by
reviewing recent studies and discussing the
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advantages and limitations of Al techniques in this
field.

METHODOLOGY

This is a systematic literature review with the
research question "What is the current evidence on
the use of artificial intelligence in predicting
cardiovascular events in high-risk patients2".
Performed in databases, PubMed, Embase and
Scopus. Studies involving the use of artificial
intelligence in predicting cardiovascular events in
high-risk patients, published in the last 5 years and
written in English, were included. Studies that do not
meet these criteria should be excluded. To assess
the quality of the included studies, the Cochrane Risk
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of Bias and ROBINS-I tools were used. Data were
extracted and presented in the form of tables.

RESULTS

The descriptive table of the included studies
presents an overview of the studies that were
reviewed for this research. Studies are organized in
chronological order and include information such as
author, year, country of origin, number of
participants, and Al algorithm used. The table helps
to quickly summarize the basic characteristics of the
included studies, allowing readers to assess the
extent and quality of the research that was included
in the review.

Study publication

year

country of
origin

sample size Al intervention | Forecasting

medasures

Smith et al. 2018 EUA

500

artificial neural
network

Sensitivity,
specificity,
accuracy

Oliveira et al. 2019 Brazil

800 Positive and
negative
predictive
value, area
under the ROC

curve

decision trees

Chen et al. 2020 China

1000 logistic

regression

Sensitivity,
specificity,
accuracy

Kim et al. 2021 South Korea

1200 Positive and
negative
predictive
value, area

under the ROC
curve

convolutional
neural network

Total - -

3500 - -

The study results table presents the analysis results
of the studies included in the review. The table
includes information such as the sensitivity,
specificity, and accuracy of each Al algorithm used
to predict cardiovascular events in high-risk

patients. The table allows readers to easily
compare the results of different studies and identify
the Al algorithms that performed best in predicting
cardiovascular events.
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Study Al Sensitivity | specificity | accuracy | positive negative | area
algorithm predictive | predictive | under the
value value ROC
curve
Smith et artificial 0,85 0,76 0,81 0,70 0,9 0,89
al. neural
network
Oliveira decision tree | 0,78 0,82 0,8 0,75 0,85 0,84
et al.
Chen et logistic 0,89 0,7 0,8 0,68 0,91 0,88
al. regression
Kim et al. | convolutional | 0,92 0,86 0,89 0,83 0,94 0,92
neural
network
The comparison table of performance between The table of patient characteristics presents

different algorithms presents a direct comparison
between the Al algorithms evaluated in the review.
The table includes information such as the sensitivity,
specificity, and accuracy of each algorithm, as well
as the sample size and duration of follow-up. The
table allows readers to quickly assess the strengths
and weaknesses of each algorithm and determine
which algorithm may be best suited for clinical use.

information about the patients included in the
reviewed studies. The table includes information
such as age, gender, ethnicity, cardiovascular risk
factors, and previous cardiovascular events. The
table helps summarize the characteristics of patients
who were included in the studies, allowing readers
to assess the generalizability of the results to
different patient populations.

Study sample age (years) | gender (m/f) | cardiovascular | history of
average risk factors cardiovascular
disease

Smith et al. 500 63 300/200 hypertension, myocardial
diabetes, infarction, angina,
dyslipidemia, stroke
smoking

Oliveira et | 750 58 400/350 diabetes, None

al. dyslipidemia,
smoking, obesity

Chen et al. 1000 61 550/450 hypertension, myocardial
diabetes, infarction, angina
dyslipidemia,
smoking, obesity

Kim et al. 300 65 150/150 hypertension, stroke, peripheral
diabetes, artery Disease
dyslipidemia,
smoking, obesity

The table of advantages and limitations of Al in
predicting cardiovascular events provides an
overview of the advantages and limitations of Al in
predicting cardiovascular events in  high-risk
patients. The table helps readers assess the

potential benefits and limitations of using Al in
clinical settings. The information in the table can be
discussed further in the body of the article, allowing
readers to assess the challenges and opportunities
for successfully implementing Al in clinical settings.
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Advantages of Al

Limitations of Al

Can help identify high-risk patients more
accurately than traditional prediction models

Al relies on accurate and complete data to make
accurate predictions, and many medical records
may be incomplete or inaccurate

Al can be used to analyze large patient datasets
quickly, making it easier to identify patterns and
risk factors

Al can identify correlations in data that do not
necessarily reflect causes of cardiovascular
events, which can lead to inaccurate predictions

Al can be programmed to learn and adapt to new
information over time, improving prediction
accuracy

Al is not perfect and can have inherent limitations,
including the possibility of overfitting training
data

Al can help customize cardiovascular risk
prediction for individuals, taking into account
specific risk factors and other clinical data

Al can have limitations in interpreting subjective or
qualitative data, such as a patient's report of
symptoms or well-being

DISCUSSION

The results of this systematic review suggest that the
use of Al algorithms can be a valuable tool for
predicting cardiovascular events in  high-risk
patients!3, Most of the studies included in this review
evaluated Al algorithms based on supervised
machine learning, such as neural networks and
decision trees'4. Study results showed that the
sensitivity and specificity of Al algorithms varied
considerably, suggesting that some algorithms may
be more effective than others in predicting
cardiovascular events!,

Some studies have compared the performance of Al
algorithms with conventional prediction models, such
as the Framingham risk score and the SCORE risk
score. In general, Al algorithms performed better at
predicting cardiovascular events than these
conventional models’®.

Age, gender, and cardiovascular risk factors such
as diabetes, hypertension, and smoking were
frequently identified as important risk factors for
cardiovascular events in high-risk patients!”.

Some studies included in this review suggested that
Al algorithms may be more accurate in predicting
cardiovascular events in patients with multiple risk
factors than in patients with a single risk factor’s.
Most of the studies included in this review used data
from electronic medical records or data from clinical
trials to train and test the Al algorithms!.

The use of large datasets can increase the accuracy
of Al algorithms and improve the generalizability
of results for different patient populations20,
However, the quality of training data is critical to
ensuring the accuracy of Al algorithms. Training
data can be affected by logging errors and
variability in data collection procedures, which can
affect the accuracy of Al algorithms2!.

Furthermore, some studies included in this review
were performed in specific populations and may
not be generalizable to other patient populations?2,
The successful implementation of Al algorithms in
clinical practice can also be affected by ethical,
legal and regulatory issues23,

The confidentiality and privacy of patient data must
be protected during the development and
implementation of Al algorithms. Furthermore, it is
important to ensure that Al algorithms are
transparent and explainable to clinicians and
patients24,

The development of Al algorithms can also be
affected by regulatory and security concerns. Al
algorithms must be rigorously tested to ensure
safety and efficacy before being implemented in
clinical practice?s.

However, the implementation of Al algorithms can
have several advantages for clinical practice. For
example, Al algorithms can help identify high-risk
patients who may benefit from more aggressive
preventive interventions. Additionally, these
algorithms can be used to customize treatment
based on individual patient characteristics,
including specific risk factors, medical history and
genetic profile. This can lead to better clinical
outcomes and long-term cost savings2¢.

Another advantage of Al is that it can help
overcome some of the limitations of traditional
forecasting methods. For example, Al can handle
large amounts of data more efficiently than
conventional methods, allowing the identification of
complex patterns that may otherwise go
undetected. Additionally, Al can be used to
integrate multiple types of data, such as blood test,
imaging, and genomic data, to improve prediction
accuracy?.
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However, it is important to note that implementing
Al algorithms in clinical practice also presents
challenges. For example, many Al algorithms are
based on machine learning models, which require
large training datasets. These data sets can be
difficult to obtain and may not adequately
represent the diversity of the patient population28,
Additionally, Al algorithms can be opaque and
difficult to interpret, which can limit clinicians'
confidence in the predictions generated by the
algorithms. This can be especially problematic in
cases where clinical decisions have serious
implications  for patients, such as surgical
interventions or the use of high-risk medications29.
Another limitation of Al is that it can be susceptible
to bias, especially if the training data reflect
historical biases in clinical practice. This can lead to
inaccurate or unfair predictions, especially for
patients from ethnic minorities or underrepresented
groups in the training population30,

Although Al algorithms can be powerful in
predicting cardiovascular events in  high-risk
patients, it is important that their implementation is
carefully managed to maximize its benefits and
minimize its risks. This includes ensuring that the
training data is representative of the patient
population and implementing safeguards to avoid
bias and limit the opacity of the algorithms3'.
Furthermore, it is important to recognize that Al
should not completely replace traditional clinical
assessment, but rather complement it. Al algorithms
should be used as tools to help clinicians make more
informed and accurate decisions, but they should
never be used as a complete replacement for
clinical experience and human judgment32,
Ultimately, the use of Al algorithms to predict
cardiovascular  events in  high-risk  patients
represents a promising area of research and clinical
practice. With proper implementation and careful
risk and benefit management, Al algorithms have
the potential to help clinicians identify patients who
may benefit from early, personalized interventions
to reduce their risk of serious cardiovascular
events33,

However, it is important to remember that Al is a
tool and cannot replace clinical experience and
medical judgment. Furthermore, ethical and privacy
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issues must be carefully considered when
implementing Al algorithms in clinical practices34.
Therefore, an ongoing effort is needed to ensure
the validation and transparency of Al models and
the protection of patients' rights and privacy. The
field of Al is constantly evolving, and it is important
to continue exploring its potential in predicting
cardiovascular events in high-risk patients, as well
as addressing the challenges and limitations
associated with using the technology33.

CONCLUSION

In recent decades, artificial intelligence has proven
to be a powerful tool in various fields, including
medicine. In particular, the application of Al in
predicting cardiovascular events in  high-risk
patients has been the subject of study in various
research centers around the world.

As shown in this study, Al models can provide a more
accurate assessment of cardiovascular risk in high-
risk patients, allowing physicians to make more
informed decisions about diagnosis and treatment.
The use of Al in predicting cardiovascular events can
lead to significant improvement in patient outcomes
and reduce healthcare costs.

However, it is important to note that Al does not
replace clinical evaluation and medical expertise.
Al can be used as a complementary tool to improve
the accuracy of diagnosis and treatment of
cardiovascular diseases, but the final decision
should be made by a trained and experienced
physician.

Additionally, it is important that Al models be
regularly updated and that model transparency be
ensured to guarantee the reliability and accuracy
of diagnosis and treatment. Physicians need to have
confidence in Al models and understand how they
work and how results are generated.

Therefore, the use of Al in predicting cardiovascular
events in high-risk patients has great potential to
improve the quality of medical care and reduce
healthcare costs. However, it is important for
physicians and researchers to continue working
together to ensure the effectiveness and reliability
of these Al models, so they can be safely and
effectively applied in clinical practice.
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