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ABSTRACT 
 

Background: The purpose of this study was to clarify the dynamics of heart rate variability 

(HRV) in the dynamics of alcohol withdrawal syndrome relief. 
 

Methods: We examined 31 patients at an average age of 43.9 ± 5.2 years with alcohol 

withdrawal syndrome (the middle stage, the period of maintenance therapy) and 15 

volunteers of comparable age. The control points for assessing HRV were 1 to 2, 3 to 5, 6 

to 9, and 10 to 15 days after stopping alcohol consumption. Electrocardiography was 

performed using the software and hardware complex Polyspectr-12 (Neurosoft, Russia). 

HRV was evaluated using a set of statistical and spectral analytical methods, including 

the coefficient of variation (%), and spectral analysis indicators (based on the fast Fourier 

transform algorithm using all points without smoothing). The geometric analysis of the 

cycles of nonlinear cardiac rhythm waves was performed using a chaos test via the 

method of Gavrilushkin (2007). 

 

Results: In our patients with alcohol withdrawal syndrome in the rehabilitation period, there was 

a pronounced instability of the heart rhythm, which was manifested in the increasing role 

of its intracardiac regulation mechanisms and the stimulating effect of sympathicotonia. 

The most pronounced shifts in HRV were detected in the period from 3 to 9 days after the 

cessation of alcohol consumption. Additionally, the risk of arrhythmogenic complications 

in alcohol withdrawal syndrome was highest from the third to the ninth day of the 

rehabilitation period. 

 

Conclusions: Our patients with alcohol withdrawal syndrome in the rehabilitation period 

exhibited a pronounced instability in their heart rhythm, manifesting itself in the 

increasing role of its intracardiac regulation mechanisms and the stimulating effect of 

sympathicotonia. (Iranian Heart Journal 2020; 21(4): 100-106) 
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he negative impact of systematic 

alcohol consumption on the 

cardiovascular system is well known. 
1-5

 At the same time, cardiovascular 

pathology may be present in the dynamics of 

the alcoholization of patients, 
3, 5-7

 

burdening, in particular, the tolerance of the 

withdrawal period, 
2, 3, 8-10

, and develop as a 

result of ethanol-induced damage to the 

circulatory system and blood elements. 
9-11

 

Thus, numerous manifestations of 

cardiomyopathy of alcoholic origin and 

alcohol-dependent pathology of the 

microcirculatory bed and cerebral vessels 

have been described. 
1, 4, 8, 12

 In individual 

studies, it has been shown that the most 

significant influence on the severity and 

generalization of the pathology of the 

cardiovascular system of this genesis is the 

age at which alcohol-containing products are 

consumed. 
4, 7, 12, 13

 

Despite the abundance of information about 

the nature of the damage to the 

cardiovascular system of patients, there are 

relatively few data concerning the features 

and completeness of the recovery of heart 

rate variability (HRV). This is also important 

from the point of view of the high rhythm of 

arrhythmias in this group of patients during 

abstinence. 
2, 13

 In addition, the assessment of 

HRV can act as the fastest and most sensitive 

parameter for relieving alcohol withdrawal 

syndrome in general. 
5, 7

 

In this regard, we sought to clarify the 

dynamics of HRV in the dynamics of 

alcohol withdrawal syndrome relief. 
 
 

METHODS 
 

We examined 31 patients with alcohol 

withdrawal syndrome (the main diagnosis: 

F10.222, dependence syndrome due to 

alcohol abuse, the middle stage, the period 

of maintenance therapy; the average age = 

43.9 ± 5.2 y) and 15 volunteers of 

comparable age. The main group and the 

comparison group were mainly represented 

by men (83.9% and 80% of the subjects, 

respectively). The correction of withdrawal 

syndrome was performed according to the 

traditional scheme. 

The control points for assessing HRV were 1 

to 2, 3 to 5, 6 to 9, and 10 to 15 days after 

stopping alcohol consumption. 

Electrocardiography was performed using 

the software and hardware complex 

Polyspectr-12 (Neurosoft, Russia). The 

study of HRV indicators was performed in 

the supine position in compliance with the 

standard conditions for registering a 

cardiointervalogram. HRV was evaluated 

using a set of statistical and spectral 

analytical methods, including the coefficient 

of variation (%), and spectral analysis 

indicators (based on the fast Fourier 

transform algorithm using all points without 

smoothing): the total power of the spectrum 

(TR, ms
2
), the absolute and relative powers 

of the low-frequency (PLF, ms
2
) and high-

frequency (PHF, ms
2
) bands, and the power 

ratio (LF/HF, in normalized units). 
5, 7

 

The geometric analysis of the cycles of 

nonlinear cardiac rhythm waves was 

performed using a chaos test via the method 

of Gavrilushkin (2007) with the selection of 

cycles or shapes with different contents of 

points in them (Nn). 
14

 The main evaluation 

parameters of the chaos test were the 

predictor of the heart rate (the indicator of 

isolation of the myocardium from external 

regulatory influences), the levels of 

imbalance in regulation and autonomic 

system balance, and the stress level in 

regulatory systems. 
7, 14

 

Statistical data processing was performed 

using Microsoft Excel 2007 and the SPSS 

software, version 11.0. 
 
 

RESULTS and DISCUSSION 
 

Considering the formed main group of 

subjects, it could be noted that its 

representatives were characterized by a 

fairly early start of systematic alcohol 

T 
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consumption (the average value for the 

group = 24.6 ± 4.2 y) and a long period of 

alcoholism (18.6 ± 5.4 y). In addition, the 

majority of the patients (89.3%) had a 

burdened heredity for alcoholism. All this 

suggests that by the time of the examination, 

examined subjects might have a detected 

pathology of the cardiovascular system, 

which can put an imprint on HRV. 

The analysis of the primary statistical 

indicators of heart activity (the average 

duration of cardiac RR-interval [RRNN] and 

the standard deviation from the average 

cardiac cycle [SDNN]) allowed us to 

establish significant differences from the 

level of the comparison group only at the 

early stage of rehabilitation (the first-second 

day after stopping alcohol consumption). 

They appeared in moderate tachycardia, 

accompanied by an increase in SDNN 

values (P < 0.05 compared with the level 

typical for healthy volunteers). 

In our opinion, the data obtained for the 

parameters pNN50 (the proportion of 

cardiac RR-cycles whose duration differs by 

50 ms from the previous one) and the 

coefficient of variation (the maximum 

deviation of the duration of the cardiac 

cycle) are of particular diagnostic interest. 

These indicators, statistically reflecting the 

stability of heart rate regulation, can act as 

indicators of the risk of arrhythmias. 
1, 4, 8

 

We found that the level of the pNN50 

instability of the cardiac rhythm in our 

patients with alcohol withdrawal syndrome 

was present for up to between 6 and 9 days. 

Concerning the coefficient of variation in 

the main group, as a whole, we observed 

significant differences only within 3 to 5 

days after the cessation of alcohol intake 

(Fig. 1). At the same time, the proportion of 

patients with a high risk of arrhythmias was 

36.4% on days 1 to 2 of rehabilitation, 

41.2% on days 3 to 5, 38.9% on days 6 to 9, 

and only 18.1% thereafter. Therefore, it is 

advisable to control the development of this 

complication for up to 9 days of the 

withdrawal period. 

The trends associated with heart rate 

dysregulation revealed by statistical 

indicators were also observed in relation to 

cardiorespiratory coupling (Fig. 2). Thus, 

the initial period of rehabilitation (1–5 days 

of treatment) was characterized by a 

significant decrease in the level of this 

parameter (P < 0.01), followed by its 

normalization by 6 to 9 days. This further 

indicates the instability of heart activity 

during this period. 

The revealed changes in the structure and 

pattern of the heart rate total reflect the 

imbalance of regulatory influences that 

result from the action on the myocardium, 

primarily of the components of the 

autonomic nervous system. The analysis of 

HRV data by Baevsky allowed us to 

establish a pronounced activation of the 

sympathetic regulation circuit (according to 

the level of the stress index [P < 0.05] 

relative to the subjects of the comparison 

group), which also persisted until the ninth 

day after the cessation of alcohol intake 

(Fig. 3A). These changes were naturally 

accompanied by a decrease in the amplitude 

of the mode, which significantly differed 

from the norm from day 3 to day 9 of the 

rehabilitation period (P < 0.05). The 

instability of the total vegetative effect on 

the cardiac rhythm was also reflected in the 

dynamics of spectral analysis parameters, in 

particular, the integral ratio of spectrum 

power in the low- and high-frequency ranges 

(Fig. 3B). We found that changes in this 

indicator in patients with alcohol withdrawal 

syndrome were multidirectional. 

Accordingly, a significant shift toward 

moderate sympathicotonia was detected only 

on days 1 to 2 of the rehabilitation period (P 

< 0.05), while afterward, it increased non-

linearly, returning to the normal range and 

significantly exceeding the initial level (P < 

0.05 compared with the beginning of 
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treatment). Consequently, adequate systemic 

correction of patients’ condition contributes 

to the normalization of regulatory effects on 

the heart rate, reducing the risk of the 

occurrence and/or cardiac complications of 

chronic alcoholism. 

The trends discussed above were fully 

confirmed and clarified by the results of the 

chaos analysis of the cardiac rhythm (Fig. 

4). In particular, the dynamics of the heart 

rate predictor, indicating the prevalence of 

intracardiac regulation mechanisms over 

extracardiac ones, indicated a significant 

isolation of the myocardium of patients with 

withdrawal syndrome during the period at 

all the control points (P < 0.05 compared 

with the level typical for healthy people). 

The instability of autonomic influences on 

the rhythm shown above was manifested in 

an increase in the regulation imbalance and a 

combined decrease in the value of the 

parameter “autonomic misbalance”, 

calculated from the indicators of the chaos 

test (P < 0.05). The demonstrated features of 

cardiac activity also predetermined a high 

level of stress in the regulatory systems. 

 

 
 
 

 
Figure 1: Statistical parameters of heart rate variability in the patients with alcohol withdrawal syndrome are 

illustrated herein.  
pNN50: Proportion of the cardiac cycles whose duration differs by 50 ms from the previous one; CV, Coefficient of 
variation (maximum deviation of the duration of the cardiac cycle) 
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Figure 2: Cardiorespiratory coupling in the patients with alcohol withdrawal syndrome is depicted herein (in rel. un.). 
 
 

  

A. Statistical parameters of heart rate variability  B. Spectral analysis of heart rate variability 
 
Figure 3: Dynamics of the statistical and spectral parameters of heart rate variability in the patients with alcohol 

withdrawal syndrome are illustrated herein. 
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Figure 4: Results of the chaos analysis of the cardiac rhythm in the patients with alcohol withdrawal syndrome are 

illustrated herein (in rel. un.). 
 

 

CONCLUSIONS 
 

The results of the present study showed that 

in patients with alcohol withdrawal 

syndrome in the rehabilitation period, there 

was a pronounced instability of the heart 

rhythm, which was manifested in the 

increasing role of its intracardiac regulation 

mechanisms and the stimulating effect of 

sympathicotonia. The most pronounced 

shifts in HRV were detected in the period 

from 3 to 9 days after the cessation of 

alcohol consumption. Further, the risk of 

arrhythmogenic complications in alcohol 

withdrawal syndrome was highest from the 

third to the ninth day of the rehabilitation 

period. 
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