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The study included 69 patients with stage II arterial hypertension and moderate and severe thyrotoxicosis with thyrotoxic 
cardiomyopathy. All patients underwent general clinical, laboratory, and instrumental examinations followed by statistical 
processing of the obtained results. Patients were divided into control and main groups. Patients in the main group were prescribed 
quercetin in addition to basic and combined antihypertensive therapy. The results of this study prove that the additional use of 
quercetin has a reliable positive effect on the morpho-functional state of the heart by reducing the size and volume of the left atrium 
and ventricle, improving the systolic and diastolic function of the myocardium of the left ventricle and regression of hypertrophy 
with a decrease in the proportion of concentric hypertrophy. The patients also had a stable decrease in heart rate, a significant 
decrease in the number of extrasystoles, episodes of atrial fibrillation and their duration, an increase in temporal parameters of 
heart rate variability with normalization of the ratio of spectral indicators, compared to when using only basic therapy. Quercetin 
should be used as part of complex therapy for patients with arterial hypertension and thyrotoxicosis, with signs of thyrotoxic 
cardiomyopathy in order to minimize cardiovascular disorders, prevent the progression of structural and functional remodeling of 
the heart and the occurrence of arrhythmic complications. 
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ОПТИМІЗАЦІЯ КОМПЛЕКСНОЇ ТЕРАПІЇ У ПАЦІЄНТІВ З АРТЕРІАЛЬНОЮ 

ГІПЕРТЕНЗІЄЮ І ТИРЕОТОКСИЧНОЮ КАРДІОМІОПАТІЄЮ 
 

Нами обстежено 69 пацієнтів з тиреотоксикозом та артеріальною гіпертензією ІІ стадії, які були розподілені на 
контрольну і основну групи. Хворим основної групи до базисної терапії тиреостатиком і комбінованої антигіпертензивної 
терапії додатково призначався кверцитин. Всім пацієнтам до і наприкінці лікування проводились загальноклінічні, 
інструментальні і лабораторні дослідження з подальшою стастичною обробкою результатів. Результати даного 
дослідження демонструють, що додаткове застосування кверцетину чинить достовірний позитивний вплив на морфо-
функціональний стан серцево-судинної системи шляхом зменшення розмірів і об’ємів лівого передсердя і шлуночка, 
покращення систолічної і діастолічної функції міокарда та регресу гіпертрофії лівого шлуночка зі зменшенням частки 
концентричної гіпертрофії. Також у хворих відмічалось стабільне зниження частоти серцевих скорочень, достовірне 
зменшення загальної кількості екстрасистол, епізодів фібриляції передсердь і їх тривалості, підвищення часових 
показників з нормалізацією співвідношення спектральних показників варіабельності серцевого ритму, ніж при 
застосуванні тільки базисної терапії. Кверцетин доцільно застосовувати у складі комплексної терапії хворим на 
артеріальну гіпертензію і тиреотоксикоз із ознаками тиреотоксичної кардіоміопатії з метою мінімізації серцево-судинних 
порушень, попередження прогресування структурно-функціональної перебудови серця і виникнення аритмічних 
ускладнень. 
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The work is a fragment of the research project “Сlinical and pathogenetic aspects of diagnosis and treatment of patients 

with combined pathology of internal organs (diseases of the cardiovascular system, digestive organs, endocrine system)”, state 
registration No. 0119U101507. 

 

Thyrotoxicosis (ТТ) is a syndrome in which there are manifestations of persistent excessive levels 
of thyroid hormones in the blood, regardless of the cause of the increase in their levels [13]. The prevalence 
of thyrotoxicosis is 0.8 % in Europe and 1.3 % in the United States [15], with a predominance among 
women. 

Cardiovascular system (CVS) lesions in the long-term course of ТТ are the earliest and most 
clinically significant and affect the further prognosis and quality of life of these patients [14]. Through both 
direct and indirect effects of excess thyroid hormones, there is a direct toxic effect on the myocardium, 
changes in the sensitivity of the CVS to catecholamines, and the development of systolic arterial 
hypertension (AH) [6]. Myocardial contractility increases, which contributes to an increase in pulse 
pressure, but diastolic pressure decreases, and a hyperkinetic type of circulation is formed against the 
background of vasodilation [9]. Clinically, these disorders are manifested in the form of hypertension, 
tachycardia both at rest and during exercise, rhythm and conduction disorders, among which atrial 
fibrillation (AF) and extrasystoles (ES) prevail [8, 11]. 

One of the most dangerous cardiovascular lesions in patients with ТТ is thyrotoxic cardiomyopathy 
(СM). It represents the final stage of formation of changes in left ventricular (LV) remodeling and function 

©  N.I. Schvets, T.M. Bentsa, 2023 



ISSN 2079-8334. Світ медицини та біології. 2023. № 3 (85) 

176 

in case of untimely diagnosis and/or inadequate treatment of ТТ. СM is the initial manifestation of 
hyperthyroidism in only 6 % of patients, although less than 1 % develop severe LV dysfunction with a 
decrease in ejection fraction and heart failure [10]. 

The basic conservative therapy of patients with ТТ is based on the use of thyroid-stimulating drugs 
and beta-blockers [8]. Along with thyro-static therapy, patients with AH and ТТ are traditionally prescribed 
antihypertensive drugs, among which beta-blockers, angiotensin-converting enzyme inhibitors, or 
angiotensin II receptor blockers occupy a prominent place [7]. 

However, there is an urgent need to optimize approaches to the treatment of patients with AH and 
ТТ in the setting of thyrotoxic СM. The use of metabolic therapy in the complex treatment, in particular, 
corvitin/quercetin drugs, can be considered as one of the promising areas [2]. Quercetin is a plant-derived 
flavonoid that modulates the activity of phospholipase enzymes, lipoprotein lipase, phosphogenases 
involved in the degradation of phospholipids, and proatherogenic lipoproteins. The drug has a powerful 
anti-inflammatory effect, inhibiting 5-lipoxygenase, cyclooxygenase, hyaluronidase, calcium-dependent 
ATPase, leukotriene synthesis, and has anti-ischemic, antioxidant, membrane-stabilizing, and antitoxic 
properties as well [12]. 

The purpose of this study was to investigate the efficacy and direct effect of corvitin/quercetin 
(quercetin and povidone complex) on the course of thyrotoxic cardiomyopathy as part of complex therapy 
in patients with arterial hypertension and thyrotoxicosis. 

Materials and methods. All patients underwent general clinical, instrumental (Doppler 
echocardiographic examination, Ambulatory blood pressure monitoring (ABPM), Holter ECG monitoring 
(HM ECG)), laboratory (determination of thyroid hormone levels) researches. 

The structural and functional state of the CCC was studied on an ultrasound scanner En Visor 
C (Philips, USA). We determined LV end-systolic (LVEDS) and end-diastolic (LVEDD) dimensions, 
shortening fraction (FS), end-systolic (LVESV) and end-diastolic (LVEDV) volumes, stroke volume, 
and LV ejection fraction (LVEF). We also evaluated left atrial (LA) size, interventricular septal 
thickness (IVSd), and LV posterior wall thickness (PWTd). In the pulse mode, the maximum blood 
flow velocity in the phase of early LV filling (Em), in the phase of atrial systole (Am) and their ratio 
(Em/Am) were determined. LV mass (LVM), LV mass index (LVMI), and LV geometry type were 
determined according to the recommendations of the American Society of Echocardiography (ASE). 
The criteria for LV hypertrophy (LVH) was taken as LVIM more than 102 g/m2 for men and 88 g/m2 
for women. 

ABPM was performed using the VAT 41–2 apparatus (IKS-TECHNO, Ukraine) according to the 
standard method. 

HM ECG was performed using the SDM 23 system (IKS-TECHNO, Ukraine). We analyzed the 
time (standard deviation of NN intervals (SDNN), standard deviation of the difference of consecutive NN 
intervals (rMSSD)) and spectral parameters (power in the low frequency range (LF), power in the high 
frequency range (HF), LF and HF in normalized units, LF/HF ratio (LF/HF) of heart rate (HR) variability 
(HRV). 

Statistical analysis of the obtained results were performed on a personal computer using the 
STATISTICA 6.0 and MS Excel XP. The Shapiro-Wilk test was used to assess the compliance of 
quantitative indicators with the normal distribution. Quantitative indicators with a normal distribution were 
described as arithmetic means (M) with standard deviation (SD) and 95 % confidence interval (95 % CI) 
limits. Categorical data were described in terms of absolute values and percentages. The groups were 
compared by quantitative indicators with a normal distribution, provided that the variances were equal, 
using the Student's t-test. 

The study included 69 patients with stage II AH and ТТ, including 56 (81.2 %) women and 13 
(18.8 %) men. The average age of patients was 53.7±0.4 years, the duration of AH was 4.9±0.6 years, and 
the duration of ТТ was 5.8±0.5 years. 

According to the goal of the study, two groups were formed: group I control (n=33) – patients 
received basic therapy (tiamazole 30 mg/day, Lugol's solution 25–30 drops 2–3 times a day, metoprolol 
50-100 mg/day and telmisartan 40-80 mg/day); group II main (n=36) – patients were prescribed corvitin in 
addition to basic therapy: 1.0 g of quercetin and povidone complex with a dilution of 50.0 ml of isotonic 
sodium chloride solution intravenously drip 2 times a day for 14 days, followed by oral quercetin 2.0 g 
twice a day for 3 months. A second course of treatment with corvitin/quercetin was performed 3 months 
later. 

The study adheres to the principles of the Helsinki Declaration on Research Involving Human 
Subjects. 
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Results of the study and their discussion. Metabolic therapy with corvitin/quercetin in patients 
of group II resulted in more positive dynamics of intracardiac hemodynamics and LV remodeling compared 
with the corresponding results of group I, p<0.05 (Table 1). 

Table 1  
Dynamics of indexes of morphofunctional state of the heart in patients with AH and ТТ 

Index 
Group І, (n=33) Group ІІ, (n=36) 

Before treatment After treatment Before treatment After treatment 
LA, cm 4.06±0.14 3.54±0.09* 4.07±0.11 3.11±0.08*,# 
IVSd, cm 1.20±0.04 1.02±0.03* 1.23±0.04 0.95±0.03*,# 
PWTd, cm 1.19±0.03 1.01±0.03* 1.22±0.04 0.90±0.02*,# 
LVEDS, cm 3.64±0.09 3.13±0.06* 3.66±0.08 2.88±0.05*,# 
LVEDD, cm 5.22±0.11 4.71±0.11* 5.27±0.13 4.42±0.09*,# 
LVESV, ml 47.85±4.03 39.99±3.58* 46.16±3.79 35.19±3.45*,# 
LVEDV, ml 142.14±5.33 127.62±5.04* 141.25±5.31 115.27±4.95*,# 
LVM, g 255.62±8.21 218.57±7.30 257.42±8.27 207.09±7.10*,# 
LVMI, g/m2 142.77±6.26 120.79±5.18 143.64±6.47 115.42±5.08* 
LVEF, % 58.25±0.93 63.30±0.95 57.34±0.94 64.44±0.96*,# 
Em/Am 0.92±0.05 1.22±0.05* 0.84±0.04 1.37±0.05*,# 

Notes: 1. * – difference is significant compared to the corresponding index at the beginning of treatment, p<0.05; 2. # – 
difference is significant compared to the corresponding index of group I, p<0.05. 

 

According to the data obtained, in patients with AH and ТТ, the use of corvitin/quercetin as part 
of complex treatment contributed to a more pronounced regression of LVH compared with patients taking 
only basic therapy (LVM and LVMI decreased by 19.6 % vs. 15.5 % in group I, respectively, p<0.05). In 
patients of group II, a significant decrease in the percentage of unfavorable types of LV geometry was also 
recorded, in particular, the proportion of concentric LV was halved (from 72.2 % to 36.1 %, p<0.05). 

The reduction in IVSd and PWTd under quercetin therapy was more significant compared with the 
corresponding values in the use of baseline treatment alone (23.6 % vs. 15.0 % in group I and 25.4 % vs. 
15.1 % in group I, respectively, p<0.05). After treatment in group II, a significant reduction in the size 
(LVEDS by 21.3 % vs. 14.0 % and LVEDD by 16.1 % vs. 9.8 % in group I, respectively, p<0.05) and 
volumes of the LV (LVESV by 23.8 % vs. 16.4 % and LVEDV by 18.4 % vs. 10.9 % in group I, 
respectively, p<0.05) and LA (by 23.6 % vs. 12.8 % in group I, p<0.05) than in the control group. These 
positive changes led to an improvement in systolic (LVEF increased by 12.3 % vs. 8.7 % in group I, 
p<0.05) and diastolic LV function (Em/Am ratio increased by 63.1 % vs. 32.6 % in group, p<0.05) after 
complex treatment. 

The results obtained indicate that in patients with AH and ТТ and thyrotoxic СM, additional 
administration of corvitin/quercetin significantly improves LV systolic and diastolic function and allows 
achieving a more significant regression of LVH compared with baseline therapy.  

The analysis of HM ECG parameters also showed a significant difference between the parameters 
of groups I and II. The additional prescription of corvitin/quercetin led to a more significant decrease in 
the average daily HR in group II (by 54.1 % vs. 39.3 % in group I, p<0.05), a decrease in the total number 
of ES (by 77.7 % and 41.6 %, p<0.05), AF episodes (by 73.9 % vs. 25.8 % in group I, p<0.05) and their 
duration (by 79.6 % vs. 38.3 % in group I, p<0.05) than in the control group.  

When corvitin/quercetin was prescribed, there was an increase in time and decrease in spectral 
HRV parameters in patients with AH and TT (Table 2). 

Table 2 
Dynamics of HRV time and spectral parameters in the examined persons 

Logarithmic indexes, 
(Ln) 

Group І (n=32) Group ІІ (n=33) 
Before treatment After treatment Before treatment After treatment 

SDNN, ms 54.48±16.41 63.27±15.16 55.43±15.37 72.55±15.46 
rMSSD, ms 22.5±4.02 25.91±4.24 21.82±3.71 26.99±3.88 
LF, u. n. 2.69±0.16 2.34±0.14* 2.78±0.16 2.26±0.13* 
HF, u. n. 1.06±0.13 1.1±0.13 1.05±0.11 1.15±0.12 
LF/HF, u. n. 2.65±0.26 2.11±0.24 2.70±0.23 1.97±0.20* 

Notes: * – difference is significant compared to the corresponding indexes at the beginning of treatment, p<0.05 
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SDNN increased by 30.9 % vs. 16.1 %, RMSSD – by 25.5 % vs. 15.9 % and LF decreased by 
23,7 % vs. 13.0 % in the control group, which led to a reliable decrease in the LF/HF ratio at the end of 
treatment in the main group (by 27.0 % vs. 20.4 % in the control group, p>0.05). 

Thus, metabolic therapy with corvitin/quercetin contributed to a more significant increase in HRV 
time and a decrease in the LF/HF ratio than the use of basic drugs alone, which is explained by both the 
direct effect of corvitin/quercetin on the myocardium and the decrease in sympathetic nervous system 
activation with its use. 

According to the results of ABPM, it was found that in group II the degree of reduction of mean 
daily systolic (SBP) and diastolic (DBP) blood pressure (respectively, by 22.4 % and 12.7 % from the 
baseline, p<0.05), daytime SBP and DBP (respectively, by 26.1 % and 14.6 % from the baseline, p<0.05),  
nighttime SBP and DBP (by 15.8 % and 13.2 % from baseline, respectively, p<0.05), as well as their 
variability, exceeded the corresponding results of control group I, but this difference between the groups 
was statistically insignificant (p>0.05). At the meanwhile, HR in patients of group II decreased by 52.5 %, 
which was significantly higher than in patients of group I (by 36.8 %). 

In moreover, under the influence of corvitin/quercetin treatment, normalization of the daily blood 
pressure rhythm was observed in patients of group II (SBP – in 19 patients (52.8 %) versus 12 patients 
(36.4 %) in group I, DBP – in 12 patients (33.3 %) versus 7 patients (21.2 %) in group I, p>0.05). The most 
significant change was in the number of patients with a “hyper-dipper” type of daily profile (decreased by 
53.3 % in group II versus 38.5 % in group I, p>0.05). 

Thus, the use of corvitin/quercetin in the complex therapy of patients with AH and ТТ with 
thyrotoxic СM did not reveal a reliable additional antihypertensive effect, but it showed an undeniably 
positive effect on the dynamics of АМBP indicators and diurnal blood pressure, a significant reduction in 
HR in these patients as a powerful risk factor for the development of cardiovascular disease and overall 
mortality. 

A number of other scientific studies have demonstrated a similar effect of quercetin on the state of 
the CVS and other indicators in various pathological conditions. Thus, the use of quercetin in the complex 
therapy of patients with myocardial infarction and liver dysfunction led to a significantly faster 
normalization of systolic and diastolic myocardial function and a decrease in clinical and laboratory 
manifestations of cytolytic and cholestatic syndromes due to the antioxidant and membrane-stabilizing 
effects of the drug [5]. 

A clinical trial involving patients with congestive heart failure and LV systolic dysfunction also 
showed that intravenous injection of quercetin at a course dose of 4.5 g for 5 days reduces the area of 
necrosis and statistically significantly improves LV systolic function [2]. 

In patients with essential AH with concomitant type 2 diabetes mellitus, the additional assignment 
of quercitin to glucose-lowering and antihypertensive therapy (AHT) contributed to a significant 
improvement in LV systolic and diastolic function, a significant regression of LVH, and led to a stable 
decrease in HR with a decrease in the number of ES. At the same time, a positive effect on the time and 
spectral parameters of HRV and a decrease in urinary albumin excretion by 43.8% in these patients was 
noted. [3].  

The usage of quercetin in combination with antihypertensive drugs (ramipril or candesartan) in 
spontaneously hypertensive SHR rats demonstrated a positive effect of quercetin on lowering blood 
pressure, which is due to the pleiotropic effects of quercetin with a protective effect on all indicators of the 
pro-oxidant antioxidant system [1]. 

The additional usage of quercetin with basic AHT allowed achieving the target daily, daytime and 
nighttime SBP and DBP in a sufficiently higher proportion of patients compared to those prescribed AHT 
alone. Moreover, the endothelioprotective and anti-inflammatory effects of quercetin and a reduction in the 
risk of heart rhythm disorders have been proven, even against the background of increased concentrations 
of proinflammatory cytokines and other markers of endothelial dysfunction [4]. 

 

Conclusion 
The usage of metabolic therapy with corvitin/quercetin as a part of complex treatment 

(antihypertensive, thyrostatic therapy) in patients with AH and TT against the background of thyrotoxic 
СM contributed to a significant reduction in wall thickness (IVSd by 23.6 % vs. 15.0 % and PWTd by 
25.4 % vs. 15.1 % in the control group, respectively, p<0.05), sizes and volumes of the heart cavities 
(LVEDS by 21.3 % vs. 14.0 %, LVEDD by 16.1 % vs. 9.8 %, LVESV by 23.8 % vs. 16.4 % and LVEDV 
by 18.4 % vs. 10.9 % in group I, respectively, p<0.05), LA by 23.6 % vs. 12.8 % in group I, p<0.05), 
improvement of systolic (LVEF increased by 12.3 % vs. 8.7 % in the control group, p<0.05) and diastolic 
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LV function (Em/Am ratio increased by 63.1 % vs. 32.6 % in the control group, p<0.05), significant 
regression of LVH (LVM and LVMI decreased by 19.6 % vs. 15.5 % in the control group, respectively, 
p<0.05) with a decrease in the proportion of unfavorable types of cardiac remodeling. 

Metabolic therapy with corvitin/quercetin in patients with AH, TT and thyrotoxic СM led to a 
stable reduction in HR (by 54.1 %, p<0.05), a reliable decrease in the number of ES, episodes of AF and 
their duration, as well as significantly increased the temporal and reduced the spectral parameters of HRV 
and reduced the LF/HF ratio than the use of basic drugs alone. 

Patients with AH combined with ТТ with signs of thyrotoxic СM should be prescribed 
corvitin/quercetin in addition to the recommended combined antihypertensive and thyroid therapy to 
minimize cardiovascular disorders, prevent the progression of structural and functional cardiac remodeling 
and the occurrence of arrhythmic complications. 
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