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INFLUENCE OF A STATIN THERAPY ON THE ELECTRICAL PROPERTIES OF ATRIAL AND 

VENTRICULAR MYOCARDIUM IN PATIENTS WITH ARTERIAL HYPERTENSION COMBINED 

WITH A SUBCLINICAL HYPOTHYROIDISM. 

 

Annotation.The influence of atorvastatin therapy on the dynamics of indicators characterizing late potentials 

of the atria and ventricles in patients with arterial hypertension (AH) combined with a subclinical hypothyroidism 

(SH)was investigated. Addition of statins to the antihypertensive therapy during the year in patients with AH 

andaconcomitant subclinical hypothyroidism does not have a corrective effect on the late potentials of the atria, 

howeverit is associated with a probable decrease in the number of premature atrial contractions (PAC), a decrease 

by half (p = 0.001) of the percentage of patients with the prolonged duration of the filtered QRS complex and of 

the minimal root mean square (RMS) amplitude of the QRS complex over the last 40 ms by 17.6% (p = 0.040). 

Keywords:Arterial hypertension, subclinical hypothyroidism, 24h-monitoring of electrocardiogram, late 

atrial potentials, late ventricular potentials, statin therapy. 

 

MainProblem.Arterial hypertension is one of the 

main causes of atrial and ventricular disorders of the 

heart rhythm [1]. To the most common factors that have 

a proarrhythmic effect in patients with AH belong 

systolic and diastolic pressure overload, secondary 

neurohormonal activation, left ventricular hypertrophy 

(LVH), myocardial fibrosis. 

The described changes cause a decrease in the 

speed of the impulse conduction, formation of the 

ectopic foci and a substrate for the appearance of the 

"re-entry" mechanism [2,3,4,5,6]. Left atrial dilatation 

due to the increased diastolic pressure of the left 

ventricle causes an increased risk of atrial fibrillation 

(AF) [7,8,9.].The existence of an association of 

mentioned changes with the onset and progression of 

the ventricular arrhythmias has also been proved [10]. 

Late potentials of the atria and ventricles are considered 

as one of the earliest criteria fora proarrhythmic 

myocardial readiness in patients with AH 

[11,12,13,14]. These are electrical oscillations at the 

end of the "P" wave or of the ventricular ECG complex, 

which have a low amplitude (5-20 μV) and a high 

frequency (more than 20-50 μV) but are not registered 

on a normal ECG. Thanks to a special processing, the 

signals are available for recording and analysis on the 

modern Holter ECG-monitoring devices [15,16,17]. 

Analysisofthelatestinvestigationsandpublishings:

The analysis of the literature sources and the results of 

our own studies on the effect of SH on the electrical 

properties of the myocardium of atria and ventricles are 

reported in the previous publication [18]. The aim of 

this work is to study changes in these parameters in 

patients with AH with the concomitant SH under the 

influence of statin therapy.In the past years, a 

conclusive data on the antiarrhythmic activity of 

medicationsthat don’t belong to the antiarrhythmic 

drug group have been obtained. This is aso called 

"upstream" or "additional" therapy [19]. These drugs 

include angiotensin converting enzyme inhibitors 

(ACEIs), angiotensin II receptor blockers (ARBs), 

aldosterone antagonists, and statins [20-27].All of these 

medical substances can affect the pathogenetic 

mechanisms of arrhythmias, so unlike the 

antiarrhythmic therapy, which is mostly symptomatic, 

“upstream” therapy can be considered 

pathogenetic.The antiarrhythmic effect of statins can be 

connected to a number of factors: improved lipid 

metabolism; endothelial function; anti-inflammatory, 

antioxidant action; change in the permeability of 

membranes and conductivity of ion channels, influence 

on the autonomic nervous system. [19,20,21]. Most of 

the data regarding the antiarrhythmic properties of 

statins have been accumulated in the group of patients 

with persistent or paroxysmal form of atrial 

fibrillation.Thus, the meta-analysis of 2014 did not 

prove such an impact except in cases of AF prevention 

after coronary artery bypass surgery [28]. Neither did 

Prof. V.I. Podzolokov et al. [29] obtain a significant 

reduction in the frequency and duration of arrhythmia 

in the secondary prevention of AF with the help of 

statins. However, researchers from Volgograd (Russia) 

concluded that the addition of atorvastatin to standard 
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antiarrhythmic therapy for 6 months in patients with 

ischemic heart disease with a paroxysmal form of AF 

statistically significantly reduces the frequency of 

recurrence and the duration of the AF paroxysms, 

improves their subjective tolerance and reducesthe 

supraventricular and ventricular ectopic 

activities.Positive changes in temporal and spectral 

indicators of heart rate variability (increase in SDNN, 

RMSSD, TP, HF and the decrease in LF / HF) are 

considered by the authors as one of the mechanisms of 

the antiarrhythmic effect of statins [30]. 

Highlighting the parts of the main problem that 

were unsolved previously: 

Data on the antiarrhythmic properties of statins are 

conflicting. The effect of atorvastatin on the late 

potentials of the atria and ventricles in patients with 

arterial hypertension combined with subclinical 

hypothyroidism has not been studied previously. 

Formulationofthemaingoalsofthearticle:To 

study the effect of the statin therapy on the electrical 

properties of atrial and ventricular myocardium in 

patients with arterial hypertension combined with 

subclinical hypothyroidism. 

Presentation of the main material of the 

investigation with the full explanation of the 

scientific results received. 

The studies were conducted on the clinical base of 

the Department of Multimodal Diagnostics and 

Propedeutics of ZSMU in the cardiology department of 

CNC "City Hospital No. 6" ZMR in Zaporizhzhia. 

After the informed consent was signed, 74 patients with 

AH were included in the study, 43 of them without and 

31 with the concomitant subclinical hypothyroidism. 

The diagnosis of AH was established in accordance 

with the recommendations of the Association of 

Cardiologists of Ukraine [31], and the diagnosis of 

subclinical hypothyroidism in accordance with the 

recommendations [32]. 

Depending on the therapy, patients were divided 

into three groups. The first group included 22 patients 

(54 ± 9 years, 91% women) with AH without 

concomitant subclinical hypothyroidism, who were 

prescribed only first line antihypertensive drugs 

without statins. The second group included 21 patients 

(56 ± 6 years, women 86%) with AH without the 

concomitant subclinical hypothyroidism, who were 

prescribed first-line antihypertensive drugs with statins. 

The third group was formed with 31 patients (mean age 

58 ± 10 years, women 90%) withAH with the 

concomitant subclinical hypothyroidism who were 

prescribed first-line antihypertensive drugs with 

statins.The groups were compared by age, gender, main 

anthropometric indices. Prior to treatment and after one 

year of observation, all patients underwent 

echocardiographic examination on a My Lab Seven 

device (Italy) to examine changes in structural, 

geometric, and functional cardiac parameters. 24h- 

monitoring of arterial blood pressure and 

electrocardiogram with the analysis of late potentials of 

the atria and ventricles was performed before the 

beginning of therapy and after one year of therapy on 

the bifunctional device "Cardiotechnics-04" ("Incart", 

S.-P., R.F.) with a simultaneous registration of blood 

pressure and ECG.Statistical processing was performed 

using the software package "STATISTICA 13.0" 

("Statsoft", USA), license number 

JPZ8041382130ARCN10-J. The normality of 

quantitative indices distribution was analyzed using the 

Shapiro-Wilk test. Parameters that had a normal 

distribution are presented as arithmetic mean and 

standard deviation (M ± SD). For indicators that had a 

distribution that was different from normal, data of the 

descriptive statistics were provided in the form of 

median and interquartile range - Me (Q25 - Q75). 

Comparisons of quantitative indices across the groups 

were performed using Student and Mann-Whitney 

criteria, depending on the character of the distribution. 

Qualitative indicators were compared with the help of 

Pearson's χ2. A difference of p <0.05 was considered 

statistically significant. All tests were two-sided. 

Results: 

Changes in the late potentials of the atria and 

ventricles in patients with AH without the 

concomitant subclinical hypothyroidism under the 

influence of antihypertensive therapy without the 

addition of statins. In patients with AH without a 

concomitant subclinical hypothyroidism under the 

influence of treatment with antihypertensive drugs for 

a year without addition of statins, the maximal duration 

of the filtered P-wave decreased from 150.36 ± 41.86 

ms to 136.91 ± 19.89 ms, (p = 0.176), without changes 

in the mean duration of the filtered P wave (before 

treatment 115,91 ± 9,28 ms, after treatment 114,05 ± 

11,07 ms, p = 0,573).The value of P total was higher 

than the recommended values before the treatment in 

35.00 ± 28.83% of patients, and in 26.86 ± 28.13% of 

patients after one year of therapy (p = 0.209). That is, 

changes in the filtered P-wave under the influence of 

treatment were characterized by a tendency to decrease 

its duration and specific gravity in patients with P total 

value exceeding critical values. 

The value of the maximum RMS amplitude of the 

P-wave over the last 20 ms in patients with AH without 

a concomitant subclinical hypothyroidism did not 

change significantly under the influence of treatment 

(6.14 ± 1.17 μV before treatment, 6.2 ± 1.48 μV after 

treatment, (p = 0,888)), as well as the mean RMS 

amplitude of the P-wave over the last 20 ms (3.79 ± 

0.52 μV before treatment, 3.93 ± 0.74 μV after 

treatment, (p = 0.432).At the same time, there was a 

probable increase in the minimal RMS amplitude of the 

P-wave over the last 20 ms from 1.85 ± 0.72 μV to 2.29 

± 0.73 μV, (p = 0.049). RMS20 values less than 3.5 µV 

were recorded before the treatment in 43.41 ± 27.23% 

of patients, and after 1 year of therapy in 35.32 ± 

28.82% of the treated patients, however, this difference 

also did not reach the statistical probablity (p = 0.348 ). 

The analysis of the specific gravity of patients 

with the present late atrial potentials revealed that 

before the beginning of therapy, 100% (n = 22) of 

patients with AH without a concomitant subclinical 

hypothyroidism had late atrial potentials. After one 

year of treatment with antihypertensive drugs without 

the addition of statins, specific gravity of patients with 
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present late atrial potentials decreased significantly 

down to 73% (n = 16) (p = 0.0106). The criteria for the 

presence of late atrial potentials we considered to be 

Ptotal ≥120 ms, RMS20 <3.5 μV. 

The decrease in frequency of registration of late 

atrial potentials was accompanied by a tendency for a 

decrease of the number of premature atrial contractions 

from 14 (4; 22) to 8.5 (4; 15); p = 0.221. 

During the analysis of indices of processes of 

ventricular depolarization before and after treatment 

with antihypertensive drugs without the addition of 

statins in patients with AH without a concomitant 

subclinical hypothyroidism, an unreliable reduction in 

the duration of the filtered complex QRS (TotalQRS) 

was established: maximum duration of the filtered QRS 

complex from 93.65 ± 8.34 ms to 91.75 ± 7.67 ms, (p = 

0.491), the minimal duration of the filtered QRS 

complex from 80.32 ± 6.29 ms to 77.5 ± 8.02 ms ( p = 

0.249), the average duration of the filtered QRS 

complex from 87.51 ± 7.59 ms to 85.82 ± 7.78 ms (p = 

0.588).Indicators of RMS40 and LAS40 in patients 

with AH without a concomitant subclinical 

hypothyroidism had no probable difference before and 

after the treatment. The percentage of patients who had 

RMS40 and LAS40 values beyond the reference values 

before and after treatment also did not change 

significantly. 

Unlike late atrial potentials, a probable difference 

in the frequency of registration of late ventricular 

potentials before and after one year of treatment in 

patients with AH without a concomitant subclinical 

hypothyroidism was not detected by us - 41% (n = 9) 

of patients had late ventricular potentials before the 

treatment and 45% (n = 10)after treatment, the 

difference was statistically unreliable (p = 0.790). 

Changes in the late potentials of the atria and 

ventricles in patients with AH without a concomitant 

subclinical hypothyroidism under the influence of 

antihypertensive therapy with addition of statins. In 

patients with AH without a concomitant subclinical 

hypothyroidism under the influence of treatment with 

antihypertensive drugs with addition of statins for a 

year, a significant decrease in the average duration of 

the filtered P-wave was observed from 112.71 ± 11.93 

ms to 104.24 ± 14.28 ms, (p = 0.043).There were no 

significant changes in the maximal and minimal 

duration of the filtered P-wave before and after the 

treatment. The value of P total was higher than the 

recommended values before treatment in 30.10 ± 

29.95% of patients, and after a year of treatment 

decreased almost by two times -down to 15.95 ± 

24.64%, (p = 0.032). 

That is, changes in the filtered P-wave in patients 

with AH without a concomitant subclinical 

hypothyroidism under the influence of treatment with 

addition of statins were characterized by a reliable 

decrease by 7.5% of its average duration and almost 

two times the specific gravity of patients with P total 

values exceeding critical numbers. 

The value of the maximal RMS amplitude of the 

P-wave over the last 20 ms in patients with AH without 

a concomitant subclinical hypothyroidism under the 

influence of treatment with the addition of statins did 

not change significantly (6.07 ± 1.46 μV before 

treatment, 5.74 ± 1.47 μV after treatment, (p = 0.443)), 

as well as the mean and minimal RMS amplitude of the 

P wave over the last 20 ms. An RMS20 value of less 

than 3.5 μV before and after also did not reach the 

statistical probability limit (p = 0.910). 

Analysis of thespecific gravity ofpatients 

withthepresent late atrial potentials (using two Ptotal 

criteria ≥120 ms, RMS20 <3.5 µV) established that 

90.5% (n = 19) of patients with AH without 

aconcomitant subclinical hypothyroidism had late atrial 

potentials prior to the start of therapy.  

After one year of treatment with antihypertensive 

drugs with addition of statins, the specific gravity of 

patients with present late atrial potentials decreased 

reliably- down to 61.9% (n = 13), with an absolute 

reduction of 28.6% (p = 0.0399). 

Analysis of indices of ventricular depolarization in 

patients with AH without a concomitant subclinical 

hypothyroidism before and after treatment with 

antihypertensive drugs with addition of statins (second 

group) did not reveal any significant changes in the 

maximal duration of the filtered QRS complex (before 

treatment 93.57 ± 10.93, after treatment 

95,33±10,71ms, (р=0,439)) the minimal duration of the 

filtered QRS complex (before treatment 78.76 ± 8.50 

ms, after treatment 77.5 ± 8.02 ms, (p = 0.722)); mean 

duration of the filtered QRS complex (before treatment 

82.24 ± 7.55 ms, after treatment up to 87.00 ± 8.98 ms, 

(p = 0.588)).Indices of RMS40 and LAS40 in patients 

with AH without a concomitant subclinical 

hypothyroidism also did not reliably change under the 

influence of antihypertensive therapy with addition of 

statins after one year of treatment, except for maximal 

RMS40 (before treatment 68.67 ± 9.20 μV, after 

treatment 63.38 ± 7 , 21 μV; p = 0.044). 

The percentage of patients whose RMS40 and 

LAS40 values would fall outside the reference values 

before and after one year of treatment also did not 

reliably change. Before the beginning of treatment, the 

specific gravity of patients with RMS40 less than 

critical values was 9.86 ± 21.43% and 21.43 ± 35.10% 

after treatment (p = 0.344). With definitive LAS40 

values before treatment, there were 5.67 ± 13.45% of 

patients, and after treatment 15.67 ± 24.77%, the 

difference almost reached the statistical probability 

limit (p = 0.072). 

There was no reliable difference detected in the 

frequency of registration of late ventricular potentials 

before and after one year of treatment with 

antihypertensive drugs with the addition of statins in 

patients with AH without a concomitant subclinical 

hypothyroidism. Before the treatment24% (n = 5) of 

patients had late ventricular potentials, and after 

treatment - 48% (n = 10), the difference is statistically 

unreliable (p = 0.113). 

Changes in the late potentials of the atria and 

ventricles in patients with AH with a concomitant 

subclinical hypothyroidism under the influence of 

antihypertensive therapy with the addition of statins. 

In patients with AH with a concomitant subclinical 



22 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #2(54), 2020  

 

hypothyroidism under the influence of treatment with 

antihypertensive drugs with addition of statins for a 

year, there was no change in the maximal duration of 

the filtered P-wave (141 ± 21 ms vs.143 ± 28 ms, (p = 

0.898)), minimal duration of the filtered P-wave(85 ± 

18 ms vs. 80 ± 19 ms, p = 0.522),mean duration of the 

filtered P-wave (113 ± 10 ms vs. 108 ± 11 ms, p = 

0.701).The value of P total was higher than the 

recommended values before the treatment in 27 ± 27% 

of patients and in 20 ± 20% of patients after one year of 

therapy (p = 0.159). That is, changes in the filtered P-

wave under the influence of treatment were 

characterized only by a tendency for a decrease of its 

duration and specific gravity of patients with a value of 

P total that exceeds the critical values. 

The value of the maximal root mean square 

amplitude of the P-wave over the last 20 ms in patients 

with AH with a concomitant subclinical 

hypothyroidism also did not change significantly under 

the influence of treatment (6 ± 1 μV vs 5 ± 1 μV, (p = 

0.159)); as well as the mean and minimal RMS 

amplitude of the P wave over the last 20 ms. RMS20 

values less than 3.5 µV were recorded before treatment 

in 45 ± 26% of patients, and after 1 year of treatment in 

37 ± 29% of treated patients, but this difference was 

statistically unreliable (p = 0.898). 

Analysisof the specific gravity of patients with the 

present late atrial potentials (using two Ptotal criteria 

≥120 ms, RMS20 <3.5 μV) established that 87% (n = 

27) of patients with AH with a concomitant subclinical 

hypothyroidism had late atrial potentials before the 

initiation of therapy. A year after the treatment with 

antihypertensive drugs with addition of statins the 

specific gravity of patients presenting late atrial 

potentials increased up to 94% (n = 29) but unreliably 

(p = 0.351). 

Analysis of indices of ventricular depolarization 

processes before and after treatment in patients with 

AH with a concomitant subclinical hypothyroidism 

established a tendency for a reduction of the maximal 

duration of the filtered QRS complex (TotalQRS) after 

a year of therapy with antihypertensive drugs with 

addition of statinsfrom 100 ± 17 ms to 95 ± 20 ms, (p = 

0.071), while there is no change in the minimal duration 

of the filtered QRS complex (85 ± 15 ms versus 85 ± 

15 ms, (p = 0.370)), mean duration of the filtered QRS 

complex ( 92 ± 15 ms vs. 90 ± 15 ms (p = 0.701). 

However, the percentage of patients with AH with a 

concomitant subclinical hypothyroidism with the 

prolonged duration of the filtered QRS complex after a 

year of antihypertensive therapy with addition of statins 

decreased by two times from 6 ± 23% to 3 ± 18%, (p = 

0.001). Indices RMS40 and LAS40 in patients with AH 

with a concomitant subclinical hypothyroidism had no 

probable difference before and after treatment, with the 

exception of RMS40 minimal (before 17 ± 15 μV, after 

14 ± 8 μV; p = 0.040). Before the treatment, the specific 

gravity of patients with less than critical RMS40 values 

was 49 ± 40%, and after treatment 47 ± 40%, (p = 

0.701). 

The percentage of patients whose LAS40 values 

exceeded the reference values before and after 

treatment also did not change significantly. With 

definitive values of LAS40 before treatment there were 

42 ± 36% of patients and after treatment 35 ± 36% (p = 

0,442). 

There was no probable difference establishedin 

the frequency of registration of late ventricular 

potentials before and after a year of treatment in 

patients with AH with a concomitant subclinical 

hypothyroidism - 81% (n = 25) of patients had late 

ventricular potentials before the treatment, and 74% (n 

= 23) after treatment,the difference was statistically 

unreliable (p = 0.5118). 

Therefore, the presence of the concomitant 

subclinical hypothyroidism in patients with AH 

completely inhibits the positive action of pleiotropic 

effects of statins on the processes of slowing down and 

fragmentation of the processes of atrial depolarization. 

Prescribing statins in addition to antihypertensive 

therapy for patients with AH contributes to a two times 

decrease (p = 0.001) of the percentage of patients with 

a prolonged duration of the filtered QRS complex and 

reduction of the minimal RMS amplitude value of the 

QRS complex by 17.6% (p = 0.040) over the last 40ms, 

however these changes in the activity of the processes 

of ventricular depolarization are not accompanied by a 

statistically probable decrease in the number of 

premature ventricular contractions (p = 0.798). 

Conclusions and proposals: 

1. A long-term therapy during the year with 

antihypertensive drugs without the addition of statins is 

accompanied with a probable reduction in the specific 

gravity of patients with AH without a concomitant 

subclinical hypothyroidism with late atrial potentials 

from 100% to 73%, and the increase of the minimal 

value of RMS amplitude over the last 20 ms from 1.85 

± 0.72 μV to 2.29 ± 0.73 μV, (p = 0.049). Indices that 

reflect the slow and fragmented activity of the 

ventricular depolarization processes had no statistically 

significant difference before and after treatment in this 

category of patients with AH. 

2. A long-term therapy during the year with 

antihypertensive drugs with the addition of statins is 

accompanied with a reduction in the specific gravity of 

patients with AH without the concomitant subclinical 

hypothyroidism (second group) with late atrial 

potentials from 90.5% to 61.9%, (p = 0.0399), reduction 

by 7.5% (p = 0.043) of the mean duration of the filtered 

P-wave and almost by two times (p = 0.032) of the 

specific gravity of patients with a P total that exceeded 

critical values. At the same time, antihypertensive 

therapy with statins did not affect the late ventricular 

potentials in this category of patients. 

3.  Addition of statins to the antihypertensive 

therapy during the year in patients with AH with the 

concomitant subclinical hypothyroidism does not have 

a corrective effect on the late atrial potentials, 

howeverit is associated with a probable reduction in the 

number of premature atrial contractions, decreasing 

twice(р=0,001)the percentage of patients with the 

prolonged duration of the filtered QRS complex and 

minimal RMS amplitude of the QRS complex over the 

last 40 ms by 17.6% (p = 0.040). 
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The prospects for the further research are to study 

the effects of statin therapy on the structural and 

geometric restructuring of the heart in patients with AH 

with the concomitant subclinical hypothyroidism. 
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