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Abstract

One of the ongoing trends in cardiology today is the proposed use of artificial intelligence (Al) to improve and
expand the efficiency of the cardiologist. Cardiology is a broad field that focuses on a large number of diseases that are
specifically related to the heart, circulatory system, and their functions. Thus, a person may have similar symptoms and
diagnostic signs, which makes it difficult for the doctor to determine the real problem associated with the heart. Thus,
the use of artificial intelligence is aimed at ridding doctors of this obstacle and improving the quality of patient care.
Acrtificial intelligence techniques such as machine learning, deep learning, and cognitive computing can play a crucial
role in the early detection, as well as in predicting and predicting results. The widespread use of electronic medical
records (EMRs) has led to the creation of massive data sets (quantitative, qualitative, and transactional data) that require
interpretation of artificial intelligence methods.
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KAPANOJIOTUAJAFbBI "KACAH/AbI UHTEJIUVIEKT

Kapauosior »yMBICHIHBIH THIMJUIITIH apTTHIPY JKOHE KeHEeHTy yIuiH xacanasl natewekt (JKM) naiinanany Oyridri
TaHJa KapJIUOJIOTHsIIAFbl ©3€KTi OarbITTap/AblH Oipi Oounbin TaObutaabl. Kapanonorus-Oyi >kypekke, KaH aifHaJIbIMBbI
KyileciHe jxoHe oylapAblH (pyHKUMsuIapblHA OailJIaHBICTBI KONTEreH aypyliapra OarbiTTanraH KeH cana. Ochliaiina,
aJlaMHbIH YKcac Oenrijepi MeH AMarHOCTHKAaJbIK Oenrijepi 60mysl MyMKiH, OYJI opirepre )ypekke OaiiaHbICTbl HAKTHI
npobyieMaHbl aHBIKTAyAbl KublHmaTamel. Ockutaiima, KU konmaHy gopirepiepii OChl KeASPTifieH KYTKapyFa JKoHE
MAlMEHTTEPre KbI3MET KOPCETy camachlH »KakcapTyra OarbITTaiFaH. MalllMHaJIBIK OKBITY, TEpeH OKBITY JKOHE
KOTHHUTHBTI €CEIITeY CHUSKTHI KacaH/Ibl MHTEIUIEKT 9JIICTEpPi epTe aHBIKTay MEH JTUarHOCTHKA/la, COH/IA-aK HOTHKeIep i
Oopkayaa IIEeIIymni pejy aTKapa ajagbl. DIEKTPOHIBIK MEIWUIMHANBIK jka3zoamapapl (OMIK) kenineH kommany KU
oMicTepiH TYCIHAIPYIOl KaXKET eTEeTiH JKammaidl MoNIMETTep >KUBIHTHIFBIH (CaHABIK, CANANBIK JKOHE TPAH3aKIHSIIBIK
MOTIMETTEP) KYPYFa OKeIlIi.

Tyiiin ce3aep: acaHIbl HHTSIUICKT, KaH aifHABIMBI J)XYHeCi, KapAHOIIOTHs, TUaTHOCTHKA, KYPEK-TaMBIp KYHeci.
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MNCKYCCTBEHHbBIN UHTEJLUIEKT B KAPJINOJIOTUHN

O)]HOﬁ U3 aKTYyaJbHBIX TeH}IeHL{I/Iﬁ B KapAWOJIOTHHU CETOHNHA SABJIACTCA IIpejiara€Mo€ HCIOJIb30BAHUEC
uckyccTBennoro wuHteiekra (M) mis moBbimieHuss W pacmmpeHust d(heKTuBHOCTH pabOThI  KapAHoJora.
Kapaunonorust — 3to obmmpHass 061acTh, KOTOpast POKyCHpyeTcsi Ha OOJBIIOM KOJIMYECTBE 3a00JIeBaHUN, KOTOPBIC
KOHKPETHO CBS3aHBI C CEP/ALEM, CHCTEMOH KPOBOOOpaIIeHWs M HX (YHKIHAMH. Y dYeJoBeKa MOTYT OBITh CXOXKHE
CHUMIITOMBI M JHAarHOCTHYCCKHE MPU3HAKU, YTO 3aTPYIHSICT Bpady OIpPEICIICHUE PeajbHOM MPOOJIEMBbI, CBSI3aHHOW C
cepaieM. Takum 00pa3oM, UCHONB30BaHUE UCKYCCTBEHHOTO MHTEJICKTA HAIPABJICHO HAa M30aBICHHUE Bpavell OT 3TOTO
MPEISATCTBHSA M TOBBINICHHE KadecTBa OOCIyXWBaHUS marnmeHToB. Metonpl MU, Takme kak MallMHHOE OOydYeHWHeE,
riry0okoe OOy4YeHHE W KOTHUTHBHBIC BBIYHCIICHHUS, MOTYT CBITPaTh PEIIAIONIYI0 pPOJb B pPAHHEM BBISBICHHHA U
JMUArHOCTHKE, a TaKXKe B MPOTHO3MPOBAHWH pe3yibTaToB. LIIMpokoe HCHOIB30BaHUE SICKTPOHHBIX MEIUIIMHCKHAX
3amucet (OM3) mpuBeNO K CO3JAHHIO MACCHUBHBIX HA0OpOB [aHHBIX (KOJIMYECTBCHHBIX, KAYCCTBEHHBIX U
TPaH3aKIIMOHHBIX JIaHHBIX), KOTOPBIE TPEOYIOT HHTEepHpeTannu Merogamu NMU.

KiiloueBble cJIOBa: WCKYCCTBEHHBIH WHTEIUIEKT, CHUCTEMa KpPOBOOOpAIIEHUS, KapIUOJOTHS, JHArHOCTHKA,
CepACYHO-COCYANCTAsI CUCTEMA.
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Introduction

Relevance of the work. Diagnosis of cardiovascular risk is one of the most important tasks of Cardiology.
Currently, an electrocardiogram (ECG) is the most common method of diagnosing the functioning of the
human cardiovascular system, as it is a carrier of the most important systemic rhythms. Automatic electro-
cardio signal analysis is a complex task.

Thus, the relevance of this study is determined by the need to improve the quality indicators of predicting
the risk of cardiovascular complications.

Why does Al make diagnoses better than humans?

Cardiological potential Al began to unfold in April 2017. Then at the University of Nottingham, an
algorithm was created that, after analyzing the data of 378 thousand patients on 22 indicators (age,
nationality, various diseases, cholesterol level...), predicted the risk of developing a heart attack more
accurately than doctors: from 74.5% to 76.4% accuracy against 72.8%. "Predictions" were made on the last
sample, so you could immediately see that artificial intelligence would save 355 more lives than doctors.

How does it work? A computer program that works with "big data” can find non-obvious connections
between different parameters of the body and make more accurate conclusions. For example, doctors (based
on research data) it is still believed that diabetes is a risk factor for heart attacks, but the machine ignored this
parameter. Strikingly, the program didn't have any data on the patient's lifestyle and genetics, whereas the
doctors did. What happens if the Al gets access to more complete data? How many lives can he save?

Google-I detects heart attacks.

Researchers from the medical company Verily (owned by Google) have developed a new method for
detecting cardiovascular diseases by scanning an image of the retina of the eye. To train the Verily
algorithm, they used data from 300,000 people: an image of their retinas and information about their health
status, age, blood pressure, and whether they smoke. The neural network quickly formed an "opinion™ about
certain patterns and learned to conclude new data [1]. Now, if we compare it with the most accurate medical
algorithms that predict the probability of a heart attack in the next 5 years and give an accuracy of 70%, we
will see that Verily is right in 72%, and it does not require either a blood donation or a visit to the doctor.
While the development is not in a hurry to apply — it is a serious matter, and you need to test everything
thoroughly.

Al will help predict the effectiveness of treatment.

Typically, testing new technology or treatment is done like this: patients are randomly divided into two
groups, after which one group is given this type of treatment, the other a placebo. Or maybe you can check
the effectiveness of the method differently? Could it be that some groups will benefit from a treatment that
does not work with others?

Finnish researchers at the University of Eastern Finland have used Al-based modeling to compare
different treatment alternatives and understand which cardiovascular patient is best suited for a particular
CPAP method. The SIPAP device is a small compressor that supplies a constant flow of air under a certain
pressure to the respiratory tract through a flexible tube and a sealed nasal mask. Thus, it does not allow the
airways to close and block the flow of air. As it turned out, CPAP helps to reduce mortality and the number
of strokes and heart attacks by 5% in patients with sleep apnea, and for patients with heart disease, it is less
useful and cannot be the technology of choice for them. In picture 1, you can see what the device itself looks
like.

Current trends.

Screening test results such as an echocardiogram, MRI, or computed tomography have long been
suggested to be analyzed using more advanced techniques in technology [2]. Thus, although artificial
intelligence has not yet become widespread in clinical practice, it is seen as the future of healthcare.

This is because artificial intelligence or machine learning will allow you to accurately determine the
functions of the patient and make a diagnosis from the beginning to the end of the therapeutic process. In
particular, the use of artificial intelligence in cardiology is aimed at research and development, clinical
practice, and public health.

Designed as a universal mechanism in the field of cardiac healthcare, Al Technologies includes
sophisticated algorithms to determine the appropriate steps required for successful diagnosis and treatment.
The role of artificial intelligence extends, inter alia, to the identification of new drugs, stratification or
statistics of diseases, remote monitoring and ongoing diagnostics, the integration of multidimensional data,
and improving the efficiency and effectiveness of doctors.
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Figure 1. SIPAP device

One specific example of the use of artificial examination in cardiology is an experimental study
conducted by Dawes and colleagues on patients with heart disease, published in 2017 [3]. The researchers
used heart-based MRI algorithms combined with a three-dimensional systolic heart pattern to accurately
predict health status. outcomes of patients with pulmonary hypertension. The experiment was successful: the
technology was able to obtain 30,000 points of cardiac activity of 250 patients.

How can Artificial Intelligence affect Cardiology?

Acrtificial intelligence technology can accelerate the understanding of a large set of ECG data by
increasing clinical effectiveness and allowing doctors to focus on patient care rather than reviewing
guestionable strips. However, not all algorithms are created equal. You must understand your experience as
an algorithm when choosing a service.

Telemedicine and mobile health (mHealth) are of great importance in the Prevention of PTSD and overall
health improvement. Similarly, the Internet of Things (loT) can radically change healthcare with heart
disease; patient data can be sent in real-time to remote doctors who are constantly aware of patients ' physical
condition. The purpose of this review is to describe the current state of artificial intelligence used in
cardiovascular medicine and its potential to change the way we learn, interpret data, and make decisions.

In the picture 2 you can see the Visi Mobile device — a system of small sensors that allows you to record
the deterioration of the owner's health in time and connect him with his doctor, regardless of where the
patient is at the moment.

-
'.J!

Figure 2. Visi Mobile is a body-wearable system of small sensors

Purpose and objectives of the study
The purpose of this article is to discuss modern scientific literature and give an idea of the future
possibilities and risks of using artificial intelligence in cardiology.

Future directions

The problems and difficulties of technological innovations in cardiology are overcome by modern
research aimed at making artificial intelligence easily accessible and accessible to everyone. With this in
mind, various projects are currently being studied.
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For example, the use of wearable Al technology is aimed at developing a mechanism by which patients
and doctors can easily access and control heart activity remotely. The perfect tracking tool, wearable
artificial intelligence technology provides real-time updates, monitoring, and evaluation.

Another area of Cardiology in Al technology is the use of technology for recording and verifying
empirical data for further analysis of symptoms, biomarkers, and treatment effectiveness [5]. With the help
of artificial intelligence technology, researchers in the field of Cardiology are trying to simplify and expand
the scope of knowledge in this field to improve patient care and treatment outcomes.

Possible risks

Despite the optimism, we as a society need to be aware of the potential risks inherent in powerful tools
such as artificial intelligence if used improperly. Elon Musk, an entrepreneur who recently worked for
Space-X and Tesla, noted that thinking machines can pose an existential threat to humanity, and called for
regulation at the national and international levels. Doctors should ask themselves the following question:
How to translate these warnings into a medical point of view? Our professional codes of ethics have a long
tradition, confirmed by the Hippocratic Oath and its modifications, as well as other modern codes.

Currently, there are several information systems for determining risk groups.

ORISCON is an expert system for determining the individual accumulated risk of major
noncommunicable diseases [6]. ORISCON identifies risk factors for death in the next 10 vyears:
cardiovascular diseases, some 13 oncological diseases, bronchopulmonary diseases, etc., there are common
risk factors for their development, among which special attention is paid to potentially modifiable risk
factors, important for timely prevention of diseases and forecasting improvement.

Cardioexpert system-the program contains calculators, scales, recommendations and is designed for
experienced cardiologists.

The HeartScore system is designed to help clinicians optimize their cardiovascular risk reduction. This is
an electronic interactive version that determines the risk of developing cardiovascular diseases.

The PROCAM system-developed on the basis of the results of a promising study and assesses the risk of
developing PDA complications over the next 8 years in men and women in the postmenopausal period. The
mathematical model of PROCAM in the form of a computer program CERCA (coronary event risk
calculator) gives values of total risk and provides information about the target levels of LDL cholesterol, TG,
HDL cholesterol depending on its level. achieving this will minimize the projected risk.

MyLAB family esaote-for many years, ultrasound systems have been mainly used to diagnose
cardiovascular diseases. Their use in prevention is still limited. Ultrasound is a non-invasive and relatively
inexpensive technology that allows you to perform a comprehensive examination of the heart and blood
vessels at the same time. We compared these systems by initial data, users, and risk assessment parameters
(Table 1).

Thus, as a result of the analysis of existing solutions, it can be concluded that none of the existing systems
can adapt to a particular area and take into account only some factors, although there are many of them.

Literature review

In the early 80s, Barr and Feigenbaum, scientists of computational theory, proposed the following
definition of Al: "Artificial intelligence is the creation of intelligent computer systems, that is, systems with
capabilities that we traditionally associate with the human mind-language understanding, learning, thinking,
problem-solving, etc.".

Jeff Bezos, CEO of Amazon, writes about Al: "over the past decade, computers have automated many
processes that programmers can describe using specific rules and algorithms. Modern machine learning
methods allow us to do the same with tasks where it is much more difficult to set clear rules.”
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Table 1. Comparative analysis of the considered systems

Name Source data Users Risk assessment Interaction With The User
measure
ORISCON Data from 20 | Doctors and secondary | Risk of death in the | There are
years of research | medical staff next 10 years recommendations to
within the country reduce certain factors that
make a big contribution to
the overall risk
Cardioexpert | SCORE data Mostly doctors, but | Risk of death in the | None
anyone can download | next 10 years
this mobile app
HeartScore SCORE data Patients and doctors | Risk of death in the | There are
who need to log in via | next 10 years recommendations to
the internet reduce certain factors that
make a big contribution to
the overall risk
PROCAM Research data in | Mostly doctors, | Risk of developing About the target levels of
Germany because it takes into | complications of LNP SS, TG, LVP SS
account  significantly | cardiovascular provides information that
more  factors than | diseases in the next | allows you to minimize the
SCORE 8 years estimated risk.
MyLAB family | Reference Doctors Assessment of No, the data is analyzed by
esaote indicators of individual risks the doctor and made his
biomarkers based on the own decision.
situation

Acrtificial intelligence currently includes various software systems and methods and algorithms used in
them, the main feature of which is the ability to solve intellectual problems in the same way as a person who
thinks about their solution. Among the most popular areas of application of Al are the analysis of various
data by predicting various situations, trying to give any quantitative information to it, as well as searching for
hidden patterns.

We note that at present, the computer is not able to simulate complex processes of higher nervous activity
of a person, such as the manifestation of emotions, love, creativity.

Research methodology

At the time of writing this article, theoretical research methods were used.

Analysis. To better understand the material, you need to break it down into components and study each of
them in detail. Therefore, the analysis of various books and research papers was carried out.

Synthesis. To get a general idea of the phenomenon under study, we turned to this method.

Modeling. To study the subject in detail, we sometimes put it on a specially designed model.

Similarity. The principle of its operation is to find certain similarities between several phenomena, and
then draw logical conclusions that other features of these phenomena may coincide.

The results obtained and their discussion

Intelligent systems created based on machine learning and artificial intelligence technologies have shown
a great perspective in predicting and identifying health risks, as well as improving the results of managing
high-risk patients. As they continue to improve, health professionals are increasingly using this powerful tool
to provide accurate, timely preventive care to patients. According to estimates by the Sloan Kettering
Institute, which has studied the effectiveness of the diagnosis and treatment of cancer patients, doctors use
only 20% of the available information. Using advanced algorithms that can process large amounts of data
and provide a comprehensive assessment of the medical information available to the doctor in a matter of
seconds, you can significantly increase the effectiveness of the doctor, without prolonging the reception time
and even reducing the load.
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Contribution of research results to science, business, or society.

Artificial intelligence can significantly increase the efficiency of our work and increase the amount of
work that people can do. When Al takes on repetitive or risky tasks, it frees people to perform well —
prepared tasks-tasks that involve creativity and empathy. If people do the job they like, it can increase
happiness and job satisfaction.

With better monitoring and diagnostic capabilities, artificial intelligence can have a significant impact on
health. By improving the work of medical institutions and medical organizations, Al can reduce operating
costs and save money. According to one of McKinsey's estimates, big data can save medicine and
pharmaceuticals up t0.100 billion a year. The real effect will be patient care. The potential of individual
treatment plans and drug protocols, as well as providing service providers with access to information in
medical facilities to help provide patient care information, will change their lives.

Our society will gain countless hours of productivity only through the introduction of autonomous
transport and artificial intelligence, which will affect traffic congestion problems, not to mention other ways
to increase productivity in the workplace. People who are free from stressful trips can spend their time in
other ways.

How we solve criminal activities and solve crimes is enhanced by artificial intelligence. Facial
recognition technology is as common as fingerprints. The use of Al in the justice system provides many
opportunities to determine how best to use this technology without interfering with a person's privacy.

Acrtificial intelligence will have a significant impact on your life if you don't choose to live remotely and
never plan your relationships with the modern world. Even though many problems arise when introducing
technology into new areas of application, artificial intelligence is expected to have a more positive impact on
society than a negative one.

Conclusion

In conclusion, with the success of the above-mentioned study, as well as the promises of other artificial
intelligence studies, it is clear that Cardiology is entering technological practice.

Doctors can actively monitor the continuous development of Al methods and use them following their
needs to find specific auxiliary tools for clinical practice. The emergence of artificial intelligence in the field
of the cardiovascular system opens up huge opportunities for the provision of new personalized services.
How we use Cardiology, especially in the field of heart imaging, will change, and doctors should be prepared
for this. Doctors should not be afraid to integrate Al into cardiology, they should accept it because their
expert knowledge remains vital in any situation.
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