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Abstract 

This article highlights the problem of arterial hypertension from a 

scientific, theoretical and practical point of view. Arterial 

hypertension is diagnosed by daily blood pressure monitoring. 

With arterial hypertension, there is a frequent violation of the 

heart rhythm. The importance of Holter ECG monitoring in 

arterial hypertension is considered. With arterial hypertension, it 

is necessary to carry out daily monitoring of blood pressure to 

diagnose, determine the type of hypertension, and evaluate the 

effectiveness of hypertension treatment. In case of arterial 

hypertension accompanied by rhythm disturbances, Holter ECG 

monitoring is prescribed.  

 

Keywords: Arterial hypertension, diagnosis, daily blood pressure monitoring, Holter 
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Introduction 

Arterial hypertension (AH) is one of the most common risk factors for cardiovascular diseases. 

About 45% of the world's population suffers from arterial hypertension, and the incidence of this 

disease increases with age[1]. According to the World Health Organization, about 1.28 billion 
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people worldwide have hypertension, of which about 46% are unaware of their condition[2].  In 

2019, AH caused 10.8 million deaths, accounting for 19% of global deaths[3]. In Africa and South 

Asia, AH was at the highest level, exceeding 40% of the total population [3,4]. In developed 

European countries, the prevalence is relatively lower (25-30%), but with improper nutrition and 

lifestyle changes, high rates are noted in some regions [5]. Due to the well-developed treatment 

and diagnostic system in North America and Australia, mortality and morbidity rates associated 

with AH are decreasing [6]. According to the results of the Global Burden of Disease (GBD) 

study, mortality and disability associated with high blood pressure ranked high, and in 2019 AH 

was the main cause of death associated with cardiovascular diseases, stroke, and renal failure [7]. 

According to the Ministry of Health of Uzbekistan, the number of people with AH as the main 

cause of cardiovascular diseases in 2012 exceeded 1 million [8]. Therefore, the solution to the 

problem of early diagnosis of patients with AH, prevention and treatment of cardiac rhythm 

disorders, which are one of the most common complications caused by it, remains the most urgent 

among the tasks of modern cardiology. Cardiovascular diseases account for about 60% of deaths 

in the country, one of the main causes of which is arterial hypertension [9]. According to reports 

from republican medical centers, arterial hypertension was detected in 28-32% of cases among 

adults [10]. AH can affect the electrical activity of the heart, leading to the development of various 

arrhythmias. Studies conducted in various countries of the world, studying the relationship 

between AH and arrhythmias, have led to the following conclusions. In the Framingham study 

conducted in the USA, the risk of developing atrial fibrillation in patients with AH increases by 

1.5-2 times. Among patients with AH, atrial fibrillation accounts for 14-20% [11]. In the 

Hysayama study in Japan, the risk of developing atrial fibrillation among the adult population with 

AH was 10% [12]. In the epidemiological study in the Russian Federation, the incidence of 

arrhythmias among patients with AH was 15-18% [13]. In addition, ventricular extrasystoles 

account for 10-15%. Ventricular tachycardia occurs in 5-10% of patients [14, 15]. 

Daily blood pressure is characterized by fluctuations in pressure over 24 hours. The daily (daily) 

rhythm of blood pressure changes in accordance with the circadian biological rhythm of a person. 

Usually, in healthy people, blood pressure varies depending on different times of the day, physical 

activity, and the level of stress [16]. However, in patients with arterial hypertension, these 

fluctuations can be more pronounced or have a pathological character [17]. 

Normally, blood pressure increases in the morning, i.e., during daytime activity, and decreases at 

night, during sleep [18]. Based on daily blood pressure monitoring (DABM), several types of 

blood pressure changes are distinguished: 

1. Normal blood pressure decreases by 10-20% at night (this condition is called "dipping"). In the 

morning hours (06:00-8:00), blood pressure rises again and remains high throughout the day. In 

this type of person, a physiological decrease in blood pressure is observed at night. Usually, the 

decrease is 10%-20% of the daily values.  This type occurs in approximately 50-60% of people 

without serious cardiovascular diseases [17]. 

This type is less common in patients with arterial hypertension, which is associated with 

disruptions in the mechanisms of the circadian rhythm of pressure [17,18]. 
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Deviations:  

1. Non-dipper type: Blood pressure drops little at night (less than 10%). This type occurs in 30-

40% of patients with AH. Significantly increases the risk of cardiovascular complications, stroke, 

and CHF. In patients of this type, the daily fluctuations in pressure are significantly reduced. The 

nighttime blood pressure drop is less than 10% of the daytime values.  This type is common in 

diabetes mellitus, chronic kidney disease, and elderly people.  

2. Over-dipper type: excessive dipper (decrease by more than 20%): characterized by an excessive 

drop in blood pressure at night (more than 20% of daytime values). Even in healthy people of this 

type, approximately 10% of patients with hypertension have the extreme dipper type. In some 

cases, excessive nighttime pressure drops can lead to impaired organ perfusion, especially in 

elderly patients. Excessive pressure reduction increases the risk of cerebrovascular disorders and 

dizziness.  

3. Night-peaker type - nighttime elevation of blood pressure: this type of blood pressure does not 

decrease at night, but, on the contrary, increases compared to daytime values. This is the most 

dangerous type, occurring in 5-10% of patients with hypertension and associated with a high risk 

of stroke, cardiovascular diseases, and heart failure [19]. It is more common in patients with 

impaired renal function, obstructive sleep apnea syndrome, and severe forms of hypertension [20]. 

This type increases the risk of death associated with hypertension by 2-3 times [21].  

Outpatient blood pressure monitoring is an important method for identifying patients with various 

types of daily blood pressure fluctuations. Studies show that serious cardiovascular complications 

are more common in patients with non-dipper and night peaker types [22]. Night-peaker type is 

especially dangerous: according to clinical studies, stroke and myocardial infarction occur 25-

30% more often in patients of this type than in patients of the dipper type. The non-dipper type is 

often associated with metabolic syndrome, chronic kidney disease, and increased vascular 

stiffness, which increases the risk of cardiovascular events by 15-20% [23]. Thus, 24-hour blood 

pressure monitoring and analysis of its types for patients with arterial hypertension plays an 

important role in predicting complications and individualizing therapy. Examination of patients 

for the purpose of improving the quality of life of patients with hypertension, thereby reducing 

mortality, includes ECG and BP measurement, but the diagnostic value of this method for 

detecting arrhythmias is low. 

The most informative method for studying the arrhythmogenic activity of the myocardium is 

conducting 24-hour ECG monitoring (Holter-ECG) and assessing its profile, identifying 

significant factors influencing arterial blood pressure and rhythm disturbances with 24-hour blood 

pressure monitoring (HBM) [24]. Arrhythmias are often associated with prolonged arterial 

hypertension. Arrhythmias are a common problem in patients with hypertension. The presence 

and complexity of supraventricular and ventricular arrhythmias can affect morbidity, mortality, as 

well as the quality of life of patients [25].  Effective treatment of arterial hypertension plays an 

important role in the prevention of structural and functional disorders of the heart.  If arterial 

hypertension is suspected during screening examinations, the diagnosis of hypertension is 

recommended by repeatedly measuring blood pressure in the office during several visits or 24-

hour off-office blood pressure monitoring using 24-hour NSAIDs and 24-hour ECG Holter 

monitoring to detect and assess heart rhythm disturbances in all patients with hypertension [26]. 

A significant correlation was shown between arterial hypertension, left ventricular hypertrophy, 
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impaired left ventricular diastolic filling, increased left atrial pressure, left atrial hypertrophy and 

dilation, increased atrial fibrosis, increased ectopic activity in the atrium, and arrhythmia with a 

slowdown in the rate of intra- and interatrial electrical conduction [27]. The authors, who studied 

the problem of disorders of automaticity and conduction functions in patients with arterial 

hypertension, came to the conclusion that supraventricular extrasystoles (SVE), ventricular 

extrasystoles (VE) are very common in patients with hypertension, supraventricular tachycardia 

(SVT), atrial fibrillation (BP, its paroxysmal form) and blockades (atrioventricular and 

intraventricular) [28]. Ventricular arrhythmias were detected in 62% of the examined patients with 

hypertension, with high-grade arrhythmias according to Lown in 50% of patients. Studies 

characterizing the relationship between daily BP monitoring and cardiac arrhythmias in patients 

with hypertension are rare, and the influence of variable BP on the types and frequency of 

arrhythmias is not clear [29]. 

The main risk factors for supraventricular, ventricular arrhythmias, and sudden death in patients 

with arterial hypertension are left ventricular diastolic dysfunction, left atrial volume and function, 

and left ventricular hypertrophy (LVH) [1-5, 30]. Left ventricular hypertrophy is common in 

patients with risk factors for cardiovascular diseases. Systemic arterial hypertension is the most 

common cause of left ventricular hypertrophy [31]. In patients with arterial hypertension and left 

ventricular hypertrophy, ECG and echocardiographic criteria [32], and complex ventricular 

arrhythmias are more common. In such patients with LVH, the risk of myocardial infarction and 

sudden death increases [32, 33]. According to the literature, there is no correlation between the 

level of arterial pressure and the mass of the left ventricular myocardium in the occurrence of 

ischemic episodes. According to S. Scheler et al., there is no difference in left ventricular 

myocardial mass and blood pressure levels in patients with arterial hypertension with or without 

ischemic episodes. They note that left ventricular myocardial mass does not affect the occurrence 

of ST-segment depression. According to the authors, the main factors leading to a decrease in the 

ST segment are circulatory function and structural disorders in left ventricular myocardial 

hypertrophy. In patients with asymptomatic left ventricular hypertrophy, MV is of questionable 

significance, since the risk of sudden death is uncertain in these patients with complex or frequent 

ventricular arrhythmias. If differences in age, sex, and other clinical factors are taken into account 

(relative risk 1.62; 95% confidence interval 0.98-2.68) LVH is associated with both ventricular 

and supraventricular arrhythmias [34]. In published studies, there was a strong correlation between 

left ventricular hypertrophy and left ventricular diastolic dysfunction. Also, the link between left 

ventricular hypertrophy and the arrhythmia index was even closer. Arrhythmogenic risk factors in 

patients with hypertension included late ventricular potentials, decreased heart rate variability, 

changes in the duration of the QRS complex and QT interval, and changes in the T wave. 

Assessing the risk of arrhythmia in asymptomatic patients is a difficult task. From a clinical point 

of view, the relationship between LVH and sudden arrhythmogenic death is well known; an 

important predictor of cardiovascular death and sudden arrhythmogenic death is its geometry 

relative to the mass of the left ventricle [34, 35]. 

An increase in the number of early supraventricular extrasystoles is known in arterial 

hypertension. Uncontrolled hypertension, worsening diastolic dysfunction, LVH, left atrial 

dilation, increased sympathetic activity, caffeine and alcohol abuse, smoking, and electrolyte 

imbalance are all factors associated with supraventricular ES. Chatterjee S. et al. in a published 
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meta-analysis of 10 controlled studies involving 27,141 patients reported that the frequency of 

supraventricular tachycardia in patients with LVH was 11.1% versus 1.1% in patients without 

LVH. The probability of developing supraventricular tachycardia in patients with LVH was 3.4 

times higher than in patients without LVH. The frequency of ventricular arrhythmias was 1.2% 

versus 5.5% in patients without LVH [35]. The presence of LVH in AH patients is associated with 

a greater risk of persistent supraventricular and ventricular arrhythmias [36]. In addition, various 

types of paroxysmal supraventricular tachycardia, which can occur in patients with arterial 

hypertension and, most importantly, can lead to severe symptoms or even acute pulmonary edema, 

lead to diastolic/systolic dysfunction [34,10-14]. A 10-year observation of 253 patients with 

initially uncomplicated arterial hypertension confirmed that the frequency of cardiovascular 

complications and mortality is strictly dependent on the geometric model of the left ventricle (LV). 

The worst prognosis for TFA (31%) and mortality (21%) was noted in the group of patients with 

concentric LVH. The most optimal prognosis was fatal outcomes in the group of patients with 

normal LV geometry and the absence of CHD by 11% [35]. Differences in the structural-geometric 

model of the LV in patients with hypertension are closely related to the pathophysiology of the 

heart and blood circulation [37]. In patients with concentric LVH, normal end-systolic myocardial 

stress is characterized by an increase in normal LV volume and shape, total peripheral vascular 

resistance (TPVC), and a slight increase in the cardiac index (CI). Patients with concentric 

remodeling are also characterized by a normal level of end-systolic myocardial stress and an 

increase in UPVC. At the same time, a decrease in the stroke index (SI) and heart rate is observed 

in them. In part, this increase can be explained by a decrease in the elasticity of the arteries, which 

is indicated by the size of the subnormal stroke with a slight increase in HR. Patients with eccentric 

LVH are characterized by high HR, normal LVEF, LV expansion, and end-systolic myocardial 

stress. Hemodynamic prerequisites for the formation of this geometric model are the increase in 

venous tone or circulating blood volume. The majority of patients with hypertension have normal 

LV geometry and are characterized by a slight increase in BP, systolic, and diastolic pressure. As 

a result of an increase in hypertrophic LV pressure against the background of diastolic myocardial 

dysfunction, the left atrium (LV) dilates very rapidly. This leads to supraventricular extrasystoles 

(SVE), atrial flutter, and atrial fibrillation (AT and AF) in 25% of patients with hypertension [37]. 

According to the results of the Manitoba observation study, it is known that the incidence of AF 

in men with hypertension increases by 1.42 times [38]. Atrial fibrillation (AF) is one of the most 

common supraventricular arrhythmias in patients with arterial hypertension. In the presence of 

hypertension in men and women, the risk of developing AF increases by 1.5 and 1.4 times, 

respectively. With each decade, the risk of its occurrence increases [38].  Arterial hypertension is 

one of the risk factors for the development of such pathological conditions as atrial fibrillation 

(AF) and systemic thromboembolism and stroke. Combined antihypertensive therapy (using at 

least 3 drugs, including renin-angiotensin-aldosterone system antagonists) significantly reduces 

the frequency of arrhythmic episodes [31]. 

At the same time, it should be noted that there are practically no regular studies on the influence 

of blood pressure on the incidence of AF and the severity of the condition. In this regard, 

determining the relationship between blood pressure levels, antihypertensive therapy, and the 

incidence of arrhythmias is of great importance in the development of effective therapeutic 

regimens. The main pathophysiological mechanisms of AF associated with arterial hypertension 
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include hypertension-induced LVH and subsequent left atrial dilation and restructuring, while the 

activation of the sympathetic nervous system and the renin-angiotensin-aldosterone system also 

contributes to the development of AF [32]. Arterial hypertension and AF increase the risk of 

thromboembolic complications and heart failure. In the last decade, atrial fibrillation has been 

increasingly prevalent, which is associated with population aging and increased risk factors such 

as arterial hypertension, obesity, dyslipidemia, smoking, diabetes mellitus, heart disease, and 

chronic obstructive pulmonary disease [32]. The presence of arterial hypertension in patients with 

AF additionally increases the risk of acute cerebrovascular accident by 2-3 times. BP increases 

the risk of cardiovascular diseases and mortality. In patients with arterial hypertension, the risk of 

developing AF increases to 42%. Effective treatment of hypertension in patients with AF can 

eliminate systemic changes in the heart, reduce thromboembolic complications, and delay or 

prevent the occurrence of atrial fibrillation [34]. Patients with LVH had supraventricular 

tachycardia (SVT) in 27.3% of cases (p<0.05), and the number of LVH was associated with LV 

volume [35]. Over 16 years, the observation of 2,482 patients with endocrine or other non-CVD 

hypertension revealed that in untreated patients with sinus rhythm hypertension, age and LVH are 

independent prognoses for the development of AF, and the volume of the LV is an additional risk 

factor for AF [34,35]. A wide spectrum of ventricular arrhythmias can manifest in patients with 

arterial hypertension. It has long been recognized that premature ventricular palpitations or 

unstable ventricular tachycardia (VTA) complicate the profile of arterial hypertension. LVH 

increases the risk of developing cardiovascular mortality and stroke in patients [36]. The 

relationship between LVH and the frequency and severity of ventricular arrhythmias depends on 

the degree of hypertrophy, and the presence of LVH can be the most important factor in the 

development of ventricular arrhythmias in hypertension. The Framingham study shows that 

premature ventricular contractions increase the risk of sudden death by 2.9 times in men and 1.6 

times in women [26,18]. Improved control of arterial hypertension can significantly reduce 

mortality from cardiovascular diseases [27].    The relationship between LVH and spontaneous 

ventricular arrhythmia has been confirmed in well-controlled, experimental studies [16,25,34]. 

There is evidence that LVH regression leads to the restoration of normal electrical and structural 

properties of the myocardium, a decrease in the frequency and complexity of ventricular 

arrhythmias [4,11,21,33,38,]. Part of the risk is associated with the presence of an 

electrophysiological phenotype of hypertrophic myocardium associated with 

proarrhythmogenicity, as well as myocardial ischemia and a number of other factors [38]. 

Arrhythmogenic risk factors in patients with hypertension with LVH: 

• Heart rate variability (HRV) 

• Increased duration of action potential 

• Increased variability of the QT interval (extension of the QT interval) 

• T wave exchange 

• Late ventricular potentials detection 

The change in the amplitude of the T wave from contraction to contraction is one of the very new 

signs of risk of arrhythmia in patients with AMI or cardiomyopathy. The presence of 

microalternation of the T wave reflects the loss of synchronicity of ventricular repolarization, i.e., 

the electrophysiological predisposition to the occurrence of ventricular re-entry reflects the 

occurrence of arrhythmia [45]. It has been established that structural changes caused by 
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myocardial hypertrophy affect repolarization processes [13,22]. Patients with hypertension with 

T-wave microalternations can be identified as a high-risk group for the development of ventricular 

arrhythmias, especially QT torsade de pointe. Torsade de pointe ventricular arrhythmia is usually 

due to the frequency of ventricular contractions, the association between QT and RR intervals 

after a short and long RR interval, or the drug-induced increased QT/RR ratio. This phenomenon 

is also present in LVH. The same is observed in congenital QT elongation syndrome, and as 

recently discovered, it serves as a prognosis for CHD in post-infarction patients [38]. The risk of 

arrhythmias is closely related to the structure of the myocardium, therefore treatment that slows 

down remodeling also affects the restoration of the electrophysiological uniformity of the heart 

muscle. Antihypertensive therapy reduces LVH, prolongs repolarization time, and reduces the 

frequency and severity of ventricular arrhythmias and the development of cardiac arrhythmias 

[27,28,32]. 

Assessing the risk of arrhythmia in asymptomatic patients is a difficult task. After a thorough 

questioning and physical examination of patients, it is necessary to check the systolic and diastolic 

functions of the heart and assess the BMI. The next important point is the exclusion of painless 

myocardial ischemia - the absence of persistent or unstable ventricular tachycardia (VT), measured 

by Holter ECG monitoring, indicates that these patients are at very low risk. In patients with 

frequent HE, a decrease in ejection fraction (EF), and LVH, it is necessary to conduct a detailed 

examination with a study of the arrhythmogenic substrate and the profile of the autonomic nervous 

system [29]. For this purpose, non-invasive methods can be used: analysis of micro-T waves and 

changes in heart rate variability, as well as intracardial electrophysiological studies with the 

recorded QT. 

 

Conclusion:  

The origin of many arrhythmias is associated with prolonged arterial hypertension. The presence 

of structural changes in the atria and ventricles at various levels of hypertension can explain the 

high frequency of AF and ventricular arrhythmias in these patients. For the correct assessment of 

arrhythmogenic risk in patients with hypertension, Holter ECG monitoring to slow down structural 

changes that create an ideal substrate for myocardial electrical instability, 24-hour blood pressure 

monitoring are leading methods, it is necessary to select the most effective antihypertensive drugs 

in patients with hypertension, analyze their effectiveness. ECG monitoring in patients with 

hypertension contributes to the early and reliable detection of various arrhythmias, which allows 

for the timely prescription of correct antihypertensive and antiarrhythmic therapy. 
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