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MACHINE LEARNING IN MODERN CARDIOLOGY 

 

Abstract: Artificial intelligence and machine learning are poised to influence 

nearly every aspect of the human condition, and cardiology is not an exception to this 

trend. Artificial intelligence techniques are increasingly applied to cardiovascular 

medicine in areas ranging from genomics to cardiac imaging analysis. This paper 

provides an overview of relevant aspects of artificial intelligence and machine 

learning, reviews selected applications of these methods in cardiology to date, and 

identifies how cardiovascular medicine could incorporate artificial intelligence in the 

future. 
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МАШИННОЕ ОБУЧЕНИЕ В СОВРЕМЕННОЙ КАРДИОЛОГИИ 

 

Аннотация: В ближайшем будущем искусственный интеллект и 

машинное обучение значительно повлияют на каждый аспект медицины, и 
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кардиология — не исключение. Техники машинного обучения более и более 

применимы к аспектам сердечно-сосудистой медицины, начиная от геномики и 

заканчивая анализом изображений сердца. Эта статья проводит обзор 

значимых аспектов искусственного интеллекта и машинного обучения, 

рассматривает применения этих методов в кардиологии на сегодняшний день, 

и рассматривает пути применения искусственного интеллекта в кардиологии 

будущего. 

Ключевые слова: кардиология, машинное обучение, точная медицина, 

персональная медицина, прогноз риска. 

The concept of big data is commonly characterized by volume, variety, velocity, 

and veracity, goes far beyond the data type and includes the aspects of data analysis, 

such as hypothesis-generating, rather than hypothesis-testing. Big data focuses on 

temporal stability of the association, rather than on causal relationship and underlying 

probability distribution assumptions are frequently not required. Medical big data as 

material to be analyzed has various features that are not only distinct from big data of 

other disciplines, but also distinct from traditional clinical epidemiology. Big data 

technology has many areas of application in healthcare, such as predictive modeling 

and clinical decision support, disease or safety surveillance, public health, and research 

[1]. 

Machine learning is poised to greatly alleviate the number of challenges modern 

cardiology is facing. The promise of machine learning in cardiology is to provide a set 

of tools to augment and extend the effectiveness of the cardiologist. The clinical 

introduction of data-rich technologies will soon require cardiologists to interpret and 

operationalize information from many disparate fields of biomedicine. Simultaneously, 

mounting external pressures in medicine are requiring greater operational efficiency 

from physicians and healthcare systems. Finally, patients are beginning to demand 

faster and more personalized care. In short, physicians are being inundated with data 

requiring more sophisticated interpretation while being expected to perform more 

efficiently [2]. Machine learning is the solution that is able to enhance every step of 

patient care – from research and discovery to diagnosis and selection of therapy. As a 
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result, clinical practice will become more efficient, more convenient, more 

personalized, and more effective. 

Cardiovascular risk prediction plays an important role in clinical cardiology 

research. Most modern risk models have been based on regression models. While 

useful and robust, these statistical methods are limited to using a small number of 

predictors which operate in the same way on everyone, and uniformly throughout their 

range. Risk prediction models involving machine learning are aimed at solving 

particular challenges that arise in data analysis that are not well addressed by typical 

regression approaches [3]. Such risk prediction models have proven to predict 

outcomes with higher accuracy than the regression methods. The aforementioned 

models can be employed to help confront issues of multiple and correlated predictors, 

non-linear relationships, and interactions between predictors and endpoints, in large 

datasets. However, these methods require extra model validation for verification, 

unlike the traditional methods. The conclusive statement is that regression methods 

will not be replaced by machine learning methods – the application of both will be 

integral to optimal risk prediction models. 

Machine learning methods make great impact in locating the drivers of atrial 

fibrillation. Recently identified as a key limitation in successfully locating the drivers, 

mapping resolution has been made possible through methods involving artificial 

intelligence. One such method employs simple machine learning algorithms to 

correlate characteristic electrogram gradients with the displacement of an electrogram 

recording from a re-entrant driver. Such method successfully locates 95.4% of the 

drivers in tissues containing a single driver, 95.1% for the first driver in tissues 

containing two drivers of atrial fibrillation, and 92.6% for the second driver in such 

tissues [4]. Atrial fibrillation is the most common cardiac arrhythmia in clinical 

practice and is getting more prevalent in the general population due to the aging 

demographic. The mechanistic origins of the atrial fibrillation are however very poorly 

understood. Hence, the success rates of treatment options have mostly remained 

limited. Machine learning methods, such as the one described above, may greatly aid 
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the researchers in understanding the drivers of atrial fibrillation, offering deeper insight 

of atrial fibrillation and improving targeted ablation. 

Artificial intelligence techniques have found application in imaging analysis in 

a variety of different fields. One of such fields is assessment of coronary artery 

diseases. The team of researchers funded by A4L have developed Cardiac Phase Space 

Tomography Analysis (cPSTA), a method involving machine-learned linear models 

from an elastic net method optimized by a genetic algorithm, which precisely analyzes 

thoracic phase signals to identify unique mathematical and tomographic features 

associated with the presence of flow-limiting coronary artery disease [5]. The cPSTA 

System has proven to be a novel noninvasive tomographic imaging method for the 

detection of clinically significant CAD, based on machine learning. CPSTA exhibits 

comparable diagnostic performance to existing functional and anatomical modalities 

without the requirement of cardiac stress and without exposure of the patient to 

radioactivity. Thus, the technology has provided a new and efficient technique for 

assessing the presence of obstructive coronary lesions in patients presenting with chest 

pain suspected to be of cardiac etiology without exposing the patients to harmful 

factors. 

In conclusion, it is becoming clear that artificial intelligence and machine 

learning methods have a vast variety of uses in different fields of cardiology. Ranging 

from simplification of existing tasks to introduction of methods that previously were 

thought impossible, machine learning methods are set to make great impact in the field 

of cardiology. The current state of artificial intelligence application in the field can 

already be described as largely impactful, but the future of the technology is still a 

mystery. Talented researchers and scientists around the world are developing 

applications in a vast variety of ways every year, exceeding expectations and setting 

the new standards for their successors. 

Henceforth, it is impossible to claim the precise impact artificial intelligence methods 

will make in the field of cardiovascular medicine. It is however becoming increasingly 

apparent that the application of machine learning techniques will become integral to 
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the research and application of the methods in the field. Thus, machine learning and 

artificial intelligence are set to incorporate into the fields and become the new norm. 
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