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Abstract. This work analyzes the advantages and opportunities of information
technologies in the field of cardiology. It highlights the role and effectiveness of artificial
intelligence, big data analysis, telemedicine, and real-time monitoring systems in cardiology
practice. It shows that with the help of information technologies, the possibilities of early
detection of cardiovascular diseases, forecasting their development, and developing individual
treatment strategies for patients have expanded. It also provides detailed information on the
importance of electronic medical records, the role of artificial intelligence algorithms in
diagnostics, and the development of telemedicine services. During the work, the problems and
their solutions, along with the achievements achieved in cardiology as a result of the
introduction of information technologies, were considered. In general, it is substantiated that the
use of information technologies in cardiology has significantly improved the quality of diagnosis
and treatment of patients.
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IMPEMMYIIECTBA M1 BO3MOXHOCTH HH®OPMAIIMOHHBIX TEXHOJIOI'A B
KAPAUOJOT'UAN

Annomayusn. B pabome ananusupyromcs —npeumywecmea U - 803MONCHOCMU
UHOPMAYUOHHBIX MeXHON02Ull 8 obaacmu Kapouonocuu. B nem noouepkusaemcsi poiv u
Sd)qbekmlmeOCWlb UCKYCCMBEHHO20 URmejliekmdad, dHalumuKu bobUIUX aaHHblx, meﬂeme()ub;unbl
u cucmem MOHUmMopuHesa 6 peajilbHom 6pemeHu 6 KadelOJlOZu"leCKOZZ npakmuke. HOKCBCIHO, umo
qubopmaquHHbze mexHojocuu  paciupuiu  603MONCHOCMU  PAHHE2O 6bIABIIEHUA cep()eqﬁo-
cocyoucmsix 3a001e6aHUll, NPOSHO3UPOBAHUS UX pPA36UMUS U pa3pabdOmKu UHOUBUOYATbHOU
cmpamezuu nedenus nayueHmos. B Hem maxoice npedcmasnieHa noopooOHas uHpopmayus o
BAJNCHOCMU 2JIEKMPOHHbLX MeéuuuHCKux Kapm, poju ajicopummoes UCKYCCMBEeHHO20 UHmelleKma

6 OuacHocmuke U pazeumuu yciye menemeouyunsl. B xode pabomwvi ObLIU paccmompervl

docmudiceHusi, 00CMuUcHymvle 6 KapOuonocuu 6 pesyivmame 6HeOpeHUus UHGDOPMAYUOHHBIX
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mexno;zoeuﬁ, a makaKe 603HUKaroujue }’lp06/l€]l/lbl u nymu ux peuerus. B yeiom ()OKCIS’CZHO, umo
Ucnojib3oedrue qu)OpMaL;MOHHbZX m€XHOﬂ02u11 6 Kap()uOﬂoeuu 3HA4YUmMEJIbHO nNOBbICUIO
Kadiecmeo duazyocmuku U 1edeHusl nayuerHmaoe.

Knwueevte cnosa: HH@OPMGL;MOHHble mexHoJjiocuu, HCKyCCWl@eHHblﬁ UuHmesliekm,
Tenemeouyuna, bonvuwue Oanuvie, Monumopune 6 peanbHOM 6pemeHU, DleKMpOHHblEe

meouyunckue kapmol, Cepoeunasn apummus, Kapouonoeus, Llughposas kxapouonozus.

Introduction

Today, information technologies have taken deep roots in almost all areas of society and
are causing major changes in the field of medicine, in particular in cardiology. In a situation
where cardiac diseases are the leading cause of morbidity and mortality worldwide, the use of
modern information technologies in this field is of particular importance. Compared to
traditional diagnostic and treatment methods, information technologies are developing methods
that allow for rapid, high-precision and continuous monitoring of the patient's condition.

Telemedicine platforms, artificial intelligence-based diagnostic systems, mobile health
applications, electronic medical records and databases are expanding the possibilities of remote
monitoring of cardiological patients, early detection of diseases and the formation of individual
treatment plans. In particular, artificial intelligence algorithms are providing more effective
results than traditional methods in predicting heart diseases, analyzing ECG
(electrocardiography) and predicting the condition of patients.

In addition, information technologies facilitate the exchange of knowledge and
experience between doctors, accelerate scientific research and clinical trials, and create
opportunities for patients to independently monitor their health and gain sufficient knowledge
about diseases. With the help of modern monitoring equipment, it is possible to monitor the
patient's heart activity in real time, identify problems at an early stage and take necessary
measures. At the same time, the introduction of information technologies into cardiology
facilitates the work of medical workers, increases the quality and speed of medical care, and
improves the overall efficiency of the healthcare system. New technologies are creating
opportunities for the development of treatment strategies tailored to the individual characteristics
of patients, reducing healthcare costs, and improving the quality of preventive measures. The
study of this topic is relevant and significant from the point of view of analyzing the results
achieved through the use of information technologies in cardiology, identifying existing
opportunities and future development prospects.

The article analyzes the main advantages of information technologies in cardiology, the

opportunities they create, and new opportunities that are emerging.
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Literature review and methodology

Today, innovative advances in medicine, especially those implemented through
information technologies, are also yielding significant results in the field of cardiology.

Cardiovascular diseases are one of the global health problems, and new technologies are
being introduced for their early detection and effective treatment. Modern information
technologies, artificial intelligence systems, digital monitoring equipment and data analysis
algorithms are making it possible to significantly improve cardiological services. In particular,
remote monitoring and telemedicine platforms provide real-time monitoring of patients with
heart disease, creating the opportunity to diagnose and start treatment in a timely manner. Mobile
applications and electronic medical records allow for easy monitoring of patients’ health status
and the formation of an extensive database for doctors. In the field of cardiological research, big
data analysis (Big Data) and artificial intelligence technologies are helping to study the
mechanism of disease development in more depth. These technologies are developing
personalized treatment methods, which provide an individual approach to each patient. With the
help of information technologies, medical errors are reduced and the overall efficiency of the
healthcare system is increasing. Also, modern monitoring devices make it possible to constantly
monitor heart rhythm and blood pressure, which is of great importance in preventing serious
complications such as heart attack or stroke. Therefore, the introduction of information
technologies in cardiology is becoming an integral part of today's medical development. The
relevance of the topic is directly related to the need to improve the quality of cardiological
services, extend patient life, and create new, effective methods of providing medical services.

Below is detailed information about the main advantages and capabilities of information
technologies in cardiology.

Information technologies in cardiology have brought fundamental changes to the
diagnostic and monitoring processes. While traditional diagnostic methods required a lot of time
and resources, modern information technologies have created the opportunity to make a quick
and accurate diagnosis. For example, artificial intelligence-based programs can analyze the ECG
of the heart and detect the first signs of arrhythmia, heart attack or other heart diseases.
Automated systems provide the doctor with detailed information about the patient's heart activity
and significantly reduce the likelihood of errors. Real-time monitoring devices - pacemakers,
fitness bracelets and smart watches - allow you to constantly monitor the patient's condition. This
makes it possible to detect even small changes in heart activity in time and provide immediate

medical assistance. Cardiological monitoring systems help stop the development of diseases and

prevent complications.
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Also, modern imaging diagnostic methods, such as MRI, CT and 3D ultrasound
examinations, are being analyzed more accurately and easily with the help of information
technologies. All this has opened up great opportunities for doctors. Currently, the use of digital
systems for diagnostics and monitoring has become standard in many medical centers. These
technologies serve to establish constant control over the patient's health and adjust the treatment
strategy.

Telemedicine has become an integral part of modern cardiology, reducing the distance
between the patient and the doctor. It has created the opportunity for patients living in remote
areas, especially for those who live in remote areas, to consult with experienced cardiologists.

Through teleconsultations, patients can provide information about heart activity, blood
pressure, symptoms online and receive necessary recommendations. It is no longer necessary to
always go to central hospitals for cardiological examinations. With the help of remote
monitoring systems, the patient's heart rhythm, blood pressure and oxygen level are constantly
monitored. If the condition worsens, a signal is sent to the doctor and it becomes possible to
provide prompt assistance. Telemedicine is especially useful for patients with chronic heart
failure, arrhythmia and hypertension, keeping them under constant control. At the same time, in
the conditions of the pandemic, telemedicine has enabled patients to receive advice without
visiting hospitals and without the risk of infection. Also, data on heart diseases is easily stored
and analyzed using many mobile applications and platforms. Telemedicine allows doctors to
quickly consult with colleagues and hold medical consultations. This further improves the
quality of medical services and ensures patient satisfaction.

Electronic medical records (EMR) and large databases provide complete and systematic
management of medical information in cardiology. All patient examination results, diagnostic
data, treatment protocols, and information about performed operations are collected on a single
electronic platform. This allows doctors to fully review the patient's health history and increase
the accuracy of decision-making. Electronic records allow for continuous monitoring of the
patient, drug reactions, and other important information. Such systems prevent repeated analyzes
and incorrect treatment methods. Large databases, in turn, allow for statistical analysis of the
development of diseases on a global scale and the development of prevention strategies. For
example, programs are developed aimed at reducing risk factors by obtaining accurate
information about the association of heart attacks with certain factors. With the help of electronic
medical records, management and analysis processes in the healthcare system have also been
significantly optimized. They ensure the security of patient data and allow you to quickly find

the necessary information at any time. Electronic medical records have also made it easier to

share patient information between hospitals.
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This has S|gn|f|cantly improved the quality of diagnosis and treatment. Digital systems
are helping to make healthcare services more transparent and efficient.

Artificial intelligence (Al) and prognosis systems are making it possible to predict the
development of diseases in cardiology. With the help of Al, it is possible to automatically
analyze ECGs, echocardiography and other imaging tests. These analyzes have high accuracy in
determining the likelihood of heart attacks, arrhythmias or heart failure. Al systems study large
amounts of past data and make predictions based on it. For example, taking into account the
patient's age, gender, blood pressure, cholesterol level, the risk of developing heart disease in the
future is assessed. Personalized treatment plans created through artificial intelligence are tailored
to the individual characteristics of the patient. At the same time, Al systems are also useful in
predicting the effectiveness of new drugs and accelerating clinical trials. For example, in many
cases, subtle changes in heart rhythm before a heart attack can be detected by Al, preventing
serious consequences. In the near future, it is envisaged to use artificial intelligence to plan heart
operations and even use robotic systems in surgery. Al can also optimize medical protocols and
facilitate the clinical decision-making process of doctors. In general, artificial intelligence is
serving as a powerful tool for improving quality and efficiency in cardiology.

Discussion

Today, information technologies have radically changed the field of cardiology,
significantly simplifying the processes of diagnosing, treating and monitoring patients. Thanks to
modern technological solutions, the possibility of early detection of cardiac diseases, predicting
their development and developing individual treatment strategies has expanded. Artificial
intelligence and big data analysis increase the accuracy of diagnostics in cardiology and support
doctors' clinical decisions. For example, when detecting heart rhythm disorders or changes in the
heart muscle, Al-based programs can detect even subtle changes that are invisible to the human
eye. This is of great importance in saving the patient's life and preventing complications.

In addition, real-time monitoring devices - smart bracelets, pacemakers and digital ECG
devices — allow continuous monitoring of the patient's heart activity in everyday life. This
allows unexpected heart attacks or arrhythmias to be detected and immediately reported to the
doctor.

Telemedicine has made it possible for patients living in remote and hard-to-reach areas to
receive remote consultations with cardiologists. Especially during the pandemic, the importance
of telemedicine services has increased significantly, and this system has helped save the lives of
many patients.

The electronic medical record system, on the other hand, allows for the effective

management and rapid analysis of all clinical data about the patient on a single platform.
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This system prowdes complete information about allergic reactions to drugs, previous
medical history, and procedures performed. Electronic databases also allow for large-scale
statistical research, which is important in the prevention of heart disease.

Artificial intelligence algorithms are playing an active role not only in diagnosing
diseases, but also in choosing personalized treatment methods for the patient. For example, it is
becoming possible to predict the effect of some heart drugs on the patient in advance. This
approach gives much higher results in the treatment of diseases and reduces the likelihood of
side effects.

At the same time, there are some problems. For example, in the use of information
technologies, such pressing issues as cybersecurity, ensuring data confidentiality, and preventing
technical failures should not be ignored. All information technology systems should be based on
modern protection protocols. Also, improving the skills of medical workers in working with
digital technologies is one of the important tasks.

Information technologies have ushered in a new era in cardiology. New opportunities
have significantly improved the quality of diagnostics, treatment, and prevention. Through
rational and systematic use of information technologies, it will be possible in the future to reduce
mortality rates from cardiovascular diseases, promote a healthy lifestyle, and make the entire
healthcare system more effective. It is important to continue research and innovative projects in
this area, implement them in practice, and constantly improve them.

Conclusion

The introduction of information technologies in cardiology has brought about
revolutionary changes in this field. With the help of artificial intelligence, big data analysis,
telemedicine and real-time monitoring systems, the possibilities for early detection, effective
treatment and prevention of cardiovascular diseases have significantly increased. Modern
technologies play an important role in increasing the accuracy of diagnosis and improving the
quality of life of patients. Electronic medical records, on the other hand, have systematically
managed patient data and increased the efficiency of communication between doctors and
patients.

At the same time, the use of information technologies in cardiology has also created new
tasks, such as ensuring data security and increasing the digital literacy of medical workers.

Taking this into account, it is necessary to further improve technological solutions in the
future and develop innovative treatment and prevention methods based on them.

In general, the application of information technologies in cardiology has brought the field

to a new level.
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As a result of rational and targeted use of these opportunities, it will be possible to reduce

mortality and disability rates resulting from cardiovascular diseases, increase the healthy life
expectancy of the population.

Also, the possibility of improving the quality of cardiological services with the help of
information technologies and making the process of providing medical services transparent, fast
and more convenient for patients is clearly visible. Thus, the importance of information
technologies in cardiology is incomparable not only for today, but also for the health of future

generations.

REFERENCES

1. Kornev, AN., Shlyakhto, E.V. Telemedicine in cardiology: new opportunities and
application experience // Cardiology. — 2020. — T. 60. — No. 6. — P. 89-96.

2. Mesko, B., Drobni, Z., Bényei, E., Gergely, B., & Gydrfty, Z. (2017). Digital health is a
cultural transformation of traditional healthcare. mHealth, 3, 38.

3. Turdiyev, Sh. The role and prospects of information technologies in medicine // Journal of
Medical Education and Innovation. — 2022. — Ne2, — P. 112-118.

4. American Heart Association. (2023). Use of Artificial Intelligence in Cardiovascular
Medicine: Current Applications and Future Perspectives. Retrieved from

5. Giniyatullina, D. R., & Belova, A. A. (2021). Big Data and cardiology: Early diagnosis and
prognosis of diseases. // Journal of Innovative Medicine. — 2021. — Ne4. — P. 55-61

6. Ozodov, M. "Telemedicine in Cardiology and its Opportunities”, Proceedings of the
Conference on Medical Information Technologies, Tashkent, 2023.

7. World Health Organization. (2022). Cardiovascular diseases (CVDs) — Key facts.

Retrieved from




