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Effect of pharmacological cardioversion (amiodarone) 
on the neurological symptoms and cognitive functions 

of patients with paroxysmal atrial fibrillation

Abstract. Background. The purpose of our work was to evaluate the effect of successful pharmacological car-
dioversion (amiodarone) on the neurological symptoms and cognitive functions in patients with paroxysmal atrial 
fibrillation. Materials and methods. One hundred and sixteen patients with cognitive disorders on the background 
of paroxysmal atrial fibrillation were divided into 2 groups depending on the prescribed therapy: group 1 (rhythm 
control) — 87 people who underwent pharmacological cardioversion with amiodarone to restore sinus rhythm; group 
2 (heart rate control) — 29 patients who did not restore sinus rhythm due to contraindications. Results. In patients 
who achieved restoration of sinus rhythm, a more pronounced regression of neurological symptoms was observed 
compared to those in the rhythm control group. Against the background of restored sinus rhythm, a significant 
improvement in all cognitive functions was noted: memory, attention, speaking rate, visual spatial and simultane-
ous gnosis, speech activity, as well as emotional status. An improvement in the parameters of central and cerebral 
hemodynamics was determined primarily by the actual restoration of rhythm and a decrease in heart rate. Positive 
clinical dynamics in the process of restoration of sinus rhythm was combined with a statistically significant decrease 
in proinflammatory cytokines, which indicated a decrease in the activity of immune inflammation. Conclusions. 
Restoration of sinus rhythm improves neurological symptoms, helps reduce the severity of cognitive and affective 
disorders in patients with paroxysmal atrial fibrillation by reducing hypersympathicotonia, improving systolic and 
diastolic characteristics of the left ventricle, left ventricular contractility, central hemodynamics, functional state of 
cerebral blood flow, reducing the activity of immune inflammation.
Keywords: cognitive disorders; atrial fibrillation; pharmacological cardioversion; amiodarone

Introduction
Atrial fibrillation (AF) is currently the most common 

form of arrhythmias [1] and one of the most common causes 
of disabling cerebral thromboembolism and readmission to 
hospital. At the same time, the very specificity of the disease 
(clinical symptoms, consequences, features of therapy) de-
termines its significant impact on the actual life situation, 
the patient’s emotional state and intellect [2].

AF, in addition to severe cerebral complications such as 
thromboembolic stroke, promotes hypoperfusion of vital 
organs due to fluctuations in cardiac output [3], and also 
combines with significant metabolic, neuroendocrine and 
other shifts [4]. All of these can also affect cognitive abilities.

The cognitive implications of AF in non-elderly patients 
may be subtle, but still present some difficulties in everyday 
life. For example, cognitive impairment reduces adherence 
to anticoagulant therapy, which, in turn, through a vicious 
circle mechanism, increases the likelihood of thromboem-
bolic complications and further cognitive decline [5].

Large-scale scientific studies carried out in the last de-
cade indicate that one of the promising directions for the 
prevention of cognitive disorders can be adequate antiar-
rhythmic therapy [6]. Of considerable interest is the effect 
on the cognitive functions of drugs prescribed to correct AF. 
Currently, for the treatment of cardiac arrhythmias both 
medical and surgical treatments are used. There are two 
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main directions in the treatment of patients with AF: rhythm 
and heart rate control. Restoration of sinus rhythm allows 
not only to reduce cardiac symptoms and improve quality of 
life of a patient, but also to restore the myocardial contracti-
lity, to prevent severe complications.

In the scientific literature, there are almost no works that 
study the dynamics of cognitive disorders in patients with 
AF as a result of successful pharmacological cardioversion.

Choosing the right treatment strategy for arrhythmias 
can slow the progression of cognitive deficits, which will 
improve not only the clinical status of patients, but also their 
prognosis. The above positions determined the relevance of 
the chosen direction of research and its purpose.

The purpose of our work was to evaluate the effect of 
successful pharmacological cardioversion (amiodarone) on 
the neurological symptoms and cognitive functions in pa-
tients with paroxysmal AF.

Materials and methods
One hundred and sixteen patients aged 30 to 75 years 

(mean of 62.2 ± 4.2 years) with cognitive disorders on the 
background of paroxysmal AF were examined. Tachysys-
tolic form of AF at the time of hospitalization was detected 
in 82.7 % of cases. Short paroxysms (3–4 complexes) were 
recorded in 21 (18.1 %) people. In 38 (32.7 %) patients, pa-
roxysmal AF was diagnosed for the first time, in 72 (62.1 %) 
cases, it was difficult to determine the age of arrhythmia 
detection. Mild cognitive disorders were diagnosed in 50 
(52 %) cases, moderate — in 61 (38.1 %), and severe cogni-
tive disorders — in 28 (9.9 %) patients.

Inclusion criteria without research assistance:
1. Age up to 75 years;
2. The patient’s ability to make productive contact with 

the doctor to assess the cognitive status;
3. Voluntary informed consent of the patient or, if neces-

sary, the consent of the person caring for the patient;
4. Lack of regular antihypertensive and antiarrhythmic 

drug therapy for at least 12 weeks before inclusion in the 
study.

Criteria for excluding patients from the study:
1. Lack of voluntary informed consent of the patient;
2. Vascular dementia (Mini-Mental State Examination 

(MMSE) < 24, Frontal Assessment Battery (FAB) < 11, 
Mattis Dementia Rating Scale (DRS) < 115 points);

3. Other possible causes of CD, in addition to cerebro-
vascular disease: Parkinson’s disease and parkinsonism syn-
drome, Huntington’s disease, Wilson-Konovalov disease, 
normal pressure hydrocephalus, brain tumors (primary and 
metastatic), neuroinfections, epilepsy, demyelinating di-
seases, Alzheimer’s disease, frontotemporal degeneration, 
dementia with Lewy bodies;

4. Brain injuries and their consequences, which are the 
only cause of cognitive deficit;

5. Acute disorders of cerebral blood circulation;
6. Unstable angina, myocardial infarction during the last 

3 months;
7. Diseases (infectious, dermatological) accompanied 

by a pronounced chronic inflammation and purulent-septic 
complications;

8. Any somatic diseases in the stage of decompensation, 
mental disorder or alcoholism (daily consumption of more 
than 30 ml of alcohol during the last 3 months), drug ad-
diction;

9. Significant emotional and behavioral disorders: severe 
depression (total score on the Beck Depression Inventory 
> 20 points), high anxiety (total score on the Spielberger-
Hanin scale > 45 points);

10. The use of drugs that have a potentially negative ef-
fect on intellectual and cognitive functions (neuroleptics, 
tricyclic antidepressants, benzodiazepines, central cholino-
lytics, barbiturates, antiepileptic drugs);

11. Presence of contraindications to the administration 
of antiarrhythmic drugs and their components; any other 
condition that required therapy that, as indicated in the 
instructions for the drugs, could pose a risk to a patient or 
conflict with the purpose of the study.

All participants were divided into 2 groups depending 
on the prescribed therapy: group 1 (rhythm control) — 87 
people who underwent pharmacological cardioversion with 
amiodarone to restore sinus rhythm; group 2 (heart rate con-
trol) — 29 patients who did not restore sinus rhythm due to 
contraindications (resistant AF, duration of AF more than 1 
year, left atrial enlargement more than 50 mm, inability to 
maintain sinus rhythm despite cardioversion and adequate 
antiarrhythmic therapy, thyroid pathology with impaired 
function of the gland).

Pharmacological cardioversion with amiodarone: in-
travenous bolus 5 mg/kg body weight for 10–15 minutes 
in 5% glucose solution or intravenously for 30–60 minutes 
per 200 ml of polarizing mixture. If the paroxysmal AF was 
not controlled, amiodarone was prescribed in a tablet form: 
1.2 g per day in 3 doses up to a total dose of 10 g, followed 
by a maintenance dose. The QT interval was observed on 
the electrocardiogram. When the interval was prolonged by 
10–15 %, the maintenance dose was changed.

Patients of group 2 received drug therapy aimed at 
achieving normosystole. Therapy with metoprolol at a daily 
dose of 50–200 mg, then at a maintenance dose of 25–
100 mg was received by 20 patients. Amiodarone according 
to the scheme 800 mg/day for 1 week orally, 600 mg/day for 
1 week, 400 mg/day for 4 weeks, then at a maintenance dose 
of 200 mg/day orally was administered to 6 people. Therapy 
with digoxin 0.5 mg orally, then at a maintenance dose of 
0.125–0.375 mg/day orally was received by 3 patients. Heart 
rate was considered controlled if it was 60–80 per minute 
at rest and 90–115 per minute during moderate-intensity 
physical activity.

The research protocol included a washout period — noo-
tropic, vascular drugs were discontinued 14 days before in-
clusion in the study. At the time of the study, patients were 
receiving therapy that included, as indicated, antihyperten-
sive, antithrombotic and hypolipidemic drugs.

AF before admission to the hospital was detected in 89 
(76.7 %) patients and its duration ranged from 1 hour to 14 
days. Sinus rhythm was restored in 73 (83.9 %) cases. Among 
patients with an arrhythmia lasting less than 48 hours, sinus 
rhythm was restored in 55 (84.6 %) individuals. After resto-
ration of sinus rhythm on the background of a maintenance 
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dose of amiodarone, 5 patients had relapses of AF, which 
were controlled by additional administration of amioda-
rone. Prophylactically amiodarone was prescribed in 100 % 
of cases.

Among 14 patients in whom sinus rhythm was not re-
stored with amiodarone, 11 had severe coronary heart di-
sease (angina pectoris III–IV functional class, postinfarction 
cardiosclerosis), 7 — mitral stenosis, 5 — thyroid pathology. 
Subsequently, in 4 patients the sinus rhythm was restored by 
electrical cardioversion; in 1 person after another recurrence 
of AF, it was decided not to restore the rhythm. No adverse 
reactions to amiodarone were noted.

Evaluation of the effectiveness of pharmacological 
cardioversion was based on the dynamics of neurological 
symptoms and cognitive functions, indicators of central 
and cerebral hemodynamics, markers of systemic inflam-
mation and was performed 10 days after the restoration of 
sinus rhythm.

Clinical and neurological examination included clarifi-
cation of complaints with an emphasis on impaired memo-
ry, attention, speech and other cognitive functions, emo-
tional instability. Objective neurological examination was 
performed according to the generally accepted method. A 
formalized score was used to assess the severity of symp-
toms. The absence of a symptom was given 0 points, a mild 
symptom — 1, a moderate symptom — 2, and a severe symp-
tom — 3 points. After treatment, the patient assessed the se-
verity of the corresponding complaints according to the fol-
lowing scheme: 3 points — a symptom remained at the previ-
ous level, 2 points — the severity of a symptom decreased, 1 
point — a symptom decreased significantly and 0 points — a 
symptom regressed. If a symptom worsened during therapy, 
4 points were given.

Neuropsychological examination included the following 
tests: MMSE (Folstein M. et al., 1975), FAB (Dubois B. et al., 
2000), DRS (Mattis S., 1976), 10 words (Luria A.R., 1969), 5 
words (Grober E. et al., 1988), verbal association (Kazdin A., 
1982), Judgment of Line Orientation (Benton A., 1975),  
unpainted objects (Luria A.R., 1969), clock drawing (Sunder-
land T. et al., 1989), test of connection of numbers and letters 
(Trail Making Test) (Reitan R.M., 1958), Boston Naming Test 
(Kaplan J. et al., 1978), Spielberger-Hanin anxiety self-assess-
ment scale (Spielberger C.D. et al., 1976), Beck Depression 
Inventory (Beck A.T. et al., 1975) [7].

The study of central hemodynamics consisted of two-
dimensional transthoracic echocardiography in the pulsed 
wave tissue Doppler mode using an ultrasound scanner 
Logiq 500 MD (Japan) according to standard methods. 
Cerebral hemodynamics, ultrasound dopplerography were 
evaluated on MyLab 25 device (Esaote S.p.A., Italy) accor-
ding to standard methods. The blood flow velocities (peak 
systolic (Vps), end-diastolic (Ved), mean (Vm)) and indices 
of vascular resistance (pulsatility index (PI) and resistive in-
dex (RI)) in the middle cerebral artery were studied.

To assess the inflammatory profile, the blood levels 
of cytokines (tumor necrosis factor α (TNF-α), interleu-
kin-6 (IL-6)) were determined by enzyme-linked immu-
nosorbent assay on a biochemical analyzer Immulite 1000 
(Siemens AG, Germany). The level of С-reactive protein 

(CRP) was evaluated by immunoturbidimetric method on 
the biochemical analyzer Cobas Integra 400 plus (Roche, 
Switzerland).

The results of statistical processing of quantitative vari-
ables are represented by the means and standard deviations 
(M ± SD). The study used application packages Statistica 
for Windows v.8.0 (StatSoft Inc., USA, 2012) in accordance 
with the recommendations for processing the results of bio-
medical research.

Results and discussion
Patients in both groups had an average of 4–5 com-

plaints on the background of paroxysmal AF. In group 1, 
the overall score of complaints was 12.3 ± 2.3 points, in 
group 2 — 12.1 ± 2.2 points (p = 0.95). Patients of group 1 
after successful pharmacological cardioversion and people 
of group 2 after achieving normosystole reported an im-
provement in well-being: a decrease in headache, vertigo, 
noise in the head, irritability, general weakness, improved 
ability to concentrate, sleep. However, group 1 patients 
noted a decrease in the intensity of most complaints by 
49.6 % (p = 0.031), in group 2 — by 13.2 % compared to 
baseline (p = 0.58). Thus, following therapy, representa-
tives of group 1 assessed their condition more favorably 
than patients of group 2 (Fig. 1).

Group 1 had a regression of the following syndromes: 
cephalgic — from 2.1 ± 0.6 to 0.6 ± 0.2 points (p = 0.019), 
vestibulo-atactic — from 2.4 ± 0.6 to 0.8 ± 0.2 (p = 0.012), 
cochleovestibular — from 2.0 ± 0.5 to 0.6 ± 0.2 (p = 0.01), 
dissomnic — from 2.3 ± 0.6 to 0.8 ± 0.2 (p = 0.019), paro-
xysmal — from 2.0 ± 0.5 to 0 points (p < 0.001). The analysis 
of indicators of group 2 also revealed a regression of neuro-
logical symptoms, but it was unreliable. Thus, the cephalgic 
syndrome decreased from 2.0 ± 0.5 to 1.5 ± 0.4 points (p =  
= 0.44), vestibulo-atactic — from 2.3 ± 0.6 to 1.8 ± 0.5  
(p = 0.52), cochleovestibular — from 1.8 ± 0.5 to 1.5 ± 0.4 
(p = 0.64), dissomnic — from 2.1 ± 0.5 to 1.6 ± 0.4 (p = 0.44), 
paroxysmal — from 1.8 ± 0.5 to 1.3 ± 0.3 points (p = 0.39). 
The dynamics of other syndromes was absent (Fig. 2).

Figure 1. Dynamics of total score (points)  
of neurological symptoms on the background  

of antiarrhythmic therapy
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Figure 2. Dynamics of neurological symptoms  
on the background of antiarrhythmic therapy:  

1 — cephalgic; 2 — vestibulo-atactic;  
3 — cochleovestibular; 4 — pyramidal; 5 — 

extrapyramidal; 6 — dissomnic; 7 — paroxysmal

Note: * — differences are significant when compa-
ring the indicators of group 1 and 2 (p < 0.05).

The most noticeable effect of antiarrhythmic therapy 
in relation to neurological symptoms was observed for such 
manifestations of cerebrovascular insufficiency as cephalgia, 
vertigo, instability, fainting, reduced efficiency. Patients of 
group 1 observed a more pronounced regression of neuro-
logical and cardiac symptoms compared with group 2.

The subjective clinical effect of therapy on neurological 
complaints in most patients was manifested on days 3–4 of 
treatment. In group 1 after 10 days, a significant improve-
ment was observed in 27.6 % of cases, moderate — in 33.3 %, 
insignificant — in 20.7 %, and 18.4 % of patients had no 
changes. The following results were obtained in group 2: a 
moderate improvement — 24.1 % of cases, insignificant — 
31.0 %, no changes — 34.6 %, deterioration — 10.3 % 
(Fig. 3).

Thus, the analysis of treatment effectiveness showed that 
in group 1, positive results were obtained for 81.9 % of peo-
ple, in group 2 — for 55.1 %.

Figure 3. Distribution of patients by treatment efficiency: 1 — deterioration, 2 — no changes, 3 — 
insignificant improvement, 4 — moderate improvement, 5 — significant improvement

In patients of group 1, the MMSE score increased by 
4.5 % (p = 0.041), FAB — by 7.7 % (p = 0.041), in group 
2 — by 1.5 % (p = 0.61) and 1.4 % (p = 0.64), respectively. 
The positive dynamics of most subtests in group 1 was sig-
nificant compared to group 2 (Table 1).

In patients of group 1, the result for DRS increased by 
5.9 % (p = 0.049), in group 2 — by 1.3 % (p = 0.64). Positive 
dynamics (p = 0.43) in group 1 was considered unreliable 
only for the subtest “constructive praxis”, on other subtests, 
the differences from the baseline indicators were significant 
(p < 0.05). In patients of group 2, for all DRS subtests an 
improvement was insignificant (p = 0.62) (Table 1).

Auditory-speech and visual memory improved in both 
groups, but in group 1, direct and delayed reproductions on 
retesting were significantly higher than in group 2 (p < 0.05) 
(Table 1).

The results of tests to assess the speaking rate in patients 
of group 1 were significantly better than in group 2: the indi-
cator of the test “literal associations” in group 1 increased by 
34.3 % (p = 0.049); “categorical associations” — by 27.6 % 
(p = 0.042). In group 2, the positive dynamics of these indi-
cators was unreliable (Table 1).

Performance of Judgment of Line Orientation and 
recognition of unpainted objects improved in both groups 
compared to the baseline, but in group 1, the results of both 
tests were significantly better (p < 0.05). The result of Judg-
ment of Line Orientation in group 1 after 10 days of treat-
ment increased by 10.9 % (p = 0.049), in group 2 — by 3.5 % 
(p = 0.51). Thus, in group 1, patients noted a significant im-
provement in visual-spatial gnosis. A similar trend was found 
when studying simultaneous gnosis: in group 1, it increased 
by 11 % (p = 0.047), in group 2 — by 4.6 % (p = 0.89).

Patients of group 1 performed the clock drawing test 
significantly better compared to the baseline — by 8.8 % 
(p = 0.028). In group 2, an improvement was insignificant — 
3.4 % (p = 0.29).

The focus scores on the Trail Making Test in group 2 im-
proved significantly less than in group 1. Performance on block 
A in patients of group 1 in the dynamics decreased by 20.3 % 
(p = 0.018), in group 2 — by 4.9 % (p = 0.57); on block B — by 
23.1 % (p = 0.021) and 8.8 % (p = 0.39), respectively.
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Table 1. Dynamics of cognitive functions

Neuropsychological 
test

Group 1 (n = 87) Group 2 (n = 29)

Baseline 10 days Baseline 10 days

MMSE 25.2 ± 0.5 26.4 ± 0.3* 25.4 ± 0.6 25.8 ± 0.5

FAB 14.4 ± 0.3 15.6 ± 0.5* 14.5 ± 0.3 14.7 ± 0.3

DRS 125.8 ± 2.5 133.7 ± 3.1* 126.4 ± 2.4 128.1 ± 2.7

10 words test 
Direct reproduction: 
— first; 
— second; 
— third. 
Delayed reproduction

4.0 ± 0.2 
4.7 ± 0.2 
5.5 ± 0.3 
6.1 ± 0.3

4.8 ± 0.3* 
5.5 ± 0.3* 
6.5 ± 0.4* 
7.1 ± 0.4*

4.1 ± 0.2 
4.9 ± 0.3 
5.6 ± 0.3 
6.2 ± 0.3

4.3 ± 0.2 
5.0 ± 0.3 
5.7 ± 0.4 
6.2 ± 0.4

5 words test 
Direct reproduction: 
— first; 
— second. 
Delayed reproduction

2.6 ± 0.2 
3.0 ± 0.2 
3.8 ± 0.2

3.2 ± 0.2* 
3.7 ± 0.2* 
4.4 ± 0.2*

2.6 ± 0.2 
3.1 ± 0.3 
3.8 ± 0.2

2.8 ± 0.2 
3.2 ± 0.3 
3.9 ± 0.2

Literal associations 9.4 ± 1.3 14.3 ± 2.1* 9.6 ± 1.4 10.4 ± 1.5

Categorical 
associations

11.8 ± 1.1 16.3 ± 1.9* 11.9 ± 1.0 12.9 ± 1.2

Judgment of Line 
Orientation

22.0 ± 0.8 24.7 ± 1.1* 22.2 ± 0.8 23.0 ± 0.9

Unpainted objects 8.1 ± 0.3 9.1 ± 0.4* 8.2 ± 0.3 8.6 ± 0.3

Clock drawing test 8.3 ± 0.2 9.1 ± 0.3* 8.4 ± 0.2 8.7 ± 0.2

Trail Making Test, 
block A

63.4 ± 4.2 50.5 ± 3.4* 62.8 ± 3.9 59.7 ± 3.7

Trail Making Test, 
block B

124.3 ± 9.6 95.6 ± 7.8* 123.2 ± 9.5 112.4 ± 8.1

Boston Naming Test, 
literal clues

4.4 ± 0.7 2.8 ± 0.4* 4.2 ± 0.6 3.6 ± 0.5

Boston Naming Test, 
categorical clues

3.0 ± 0.6 1.4 ± 0.4* 2.8 ± 0.6 2.4 ± 0.5

Note: here and in Tables 2–5: * — statistically significant differences in comparison with the baseline 
indicators (p < 0.05).

Nominative speech function in patients of group 1 re-
stored significantly better: the frequency of literal clues when 
performing the Boston Naming Test in group 1 decreased 
by 36.4 % (p = 0.049), in group 2 — by 14.3 % (p = 0.44); 
the frequency of categorical clues in group 1 decreased by 
53.3 % (p = 0.028), in group 2 — by 14.3 % (p = 0.61).

We found an improvement of the emotional background: 
in patients of group 1, reactive anxiety decreased signifi-
cantly — by 21.6 % (p = 0.048), depression — by 15.1 % 
(p = 0.043). Depressive symptoms regressed in 22 (25.3 %) 
patients. In group 2, the dynamics of affective disorders was 
insignificant: reactive anxiety decreased by 5.4 % (p = 0.60), 
depression — by 2.8 % (p = 0.71) (Table 2).

Thus, against the background of the restoration of sinus 
rhythm, a significant improvement in memory, attention, 
speaking rate, visual-spatial and simultaneous gnosis, speech 
activity, as well as emotional status was noted. Following the-

rapy aimed at controlling heart rate, there was also a positive 
trend, but the differences from baseline were insignificant.

In both groups, there was a decrease in end-diastolic, 
end-systolic volume and an increase in left ventricular ejec-
tion fraction, but in group 1, normalization of these indica-
tors was significant, and the left atrial size on the background 
of sinus rhythm restoration decreased to the level that did 
not exceed the norm. In patients of group 1 on the back-
ground of treatment, there was a significant increase in the 
left ventricular ejection fraction by 10.7 % (p = 0.033), in 
group 2 — by 1.2 % (p = 0.81). In both groups, there was a 
decrease in mean values of minute volume and an increase 
in total peripheral vascular resistance: in group 1 — by 38 % 
(p = 0.032) and 32.7 % (p = 0.042), in group 2 — by 25.3 % 
(p = 0.20) and 24.3 % (p = 0.14), respectively (Table 3).

Thus, the changes in the parameters of echocardiogra-
phy were determined primarily by the actual restoration of 
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Table 2. Dynamics of affective disorders

Signs
Group 1 (n = 87) Group 2 (n = 29)

Baseline 10 days Baseline 10 days

Reactive anxiety 41.2 ± 2.9 32.3 ± 3.4* 40.7 ± 2.8 38.5 ± 3.1

Personal anxiety 36.3 ± 1.7 36.0 ± 1.5 35.9 ± 1.6 35.8 ± 1.6

Depression 14.6 ± 0.6 12.4 ± 0.9* 14.2 ± 0.7 13.8 ± 0.8

Table 3. Dynamics of central hemodynamic parameters

Signs
Group 1 (n = 87) Group 2 (n = 29)

Baseline 10 days Baseline 10 days

Left atrium, mm 42.0 ± 0.9 40.6 ± 0.7 41.8 ± 0.9 41.5 ± 0.8

End-systolic left ventricular 
size, mm

37.8 ± 1.2 34.0 ± 0.9* 37.7 ± 1.2 37.1 ± 1.0

End-diastolic left 
ventricular size, mm

52.8 ± 1.1 50.1 ± 0.7* 52.6 ± 1.0 51.9 ± 0.9

End-systolic left ventricular 
volume, ml 

66.4 ± 5.8 50.3 ± 4.9* 66.1 ± 5.6 63.8 ± 5.3

End-diastolic left 
ventricular volume, ml

133.3 ± 8.1 114.8 ± 4.7* 133.5 ± 8.3 130.5 ± 7.7

Left ventricular ejection 
fraction, % 

50.2 ± 1.6 56.2 ± 2.3* 50.5 ± 1.6 51.1 ± 1.9

Shock volume, ml 66.9 ± 2.1 64.5 ± 1.8 674.0 ± 2.3 66.7 ± 2.1

Minute volume, l/min 7.9 ± 1.2 4.9 ± 0.7* 7.9 ± 1.2 5.9 ± 1.0

Total peripheral vascular 
resistance, din•sm/s–5 1159 ± 161 1721 ± 223* 1154 ± 152 1525 ± 197

Table 4. Dynamics of cerebral hemodynamic parameters in the middle cerebral artery

Parameter
Group 1 (n = 87) Group 2 (n = 29)

Baseline 10 days Baseline 10 days

Vps, sm/s 82.64 ± 2.23 90.12 ± 3.06* 83.15 ± 2.77 82.72 ± 2.29

Ved, sm/s 31.26 ± 1.27 39.35 ± 2.24♦ 31.73 ± 1.41 32.14 ± 1.52

Vm, sm/s 48.39 ± 2.28 56.27 ± 3.23* 48.87 ± 2.50 49.0 ± 2.75

RI 0.62 ± 0.02 0.56 ± 0.02* 0.62 ± 0.03 0.61 ± 0.03

РІ 1.06 ± 0.06 0.90 ± 0.05* 1.05 ± 0.06 1.03 ± 0.06

Note: ♦ — statistically significant differences in comparison with the baseline indicators (p < 0.01).

Table 5. Dynamics of systemic inflammation indicators

Indicator
Group 1 (n = 87) Group 2 (n = 29)

Baseline 10 days Baseline 10 days

CRP, mg/l 3.06 ± 0.54 2.12 ± 0.31 3.02 ± 0.52 2.88 ± 0.44

TNF-α, pg/ml 15.23 ± 1.83 10.71 ± 1.35* 15.18 ± 2.19 14.79 ± 1.95

IL-6, pg/ml 17.08 ± 1.95 12.23 ± 1.47* 16.84 ± 2.38 16.34 ± 2.05

rhythm and a decrease in heart rate. At the same time, there 
was a clear positive dynamics of most indicators of central 
hemodynamics and myocardial contractility. Changes in 
rhythm recovery were more pronounced compared with the 
strategy of controlling heart rate.

In patients of group 1, a significant increase in hemody-
namic indicators of the middle cerebral artery was registered: 
Vps — by 8.3 % (p = 0.049), Ved — by 20.6 % (p = 0.002), 

Vm — by 14 % (p = 0.048), as well as a decrease in vascu-
lar resistance: RI — by 9.7 % (p = 0.035), PI — by 15.1 % 
(p = 0.042). In group 2, there were insignificant changes 
of all velocity characteristics of the middle cerebral artery 
(p > 0.05) (Table 4).

Thus, successful pharmacological cardioversion led to im-
proved cerebral hemodynamics in the middle cerebral artery, 
which slowed the progression of cognitive disorders.
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Cytokine levels decreased statistically significantly in pa-
tients of group 1: TNF-α — by 29.7 % (p = 0.048), IL-6 — 
by 28.1 % (p = 0.049), but the positive dynamics of CRP was 
insignificant (p = 0.13). In group 2, all indicators had only a 
tendency to decrease (p > 0.05) (Table 5).

Thus, the positive clinical dynamics in the process of 
sinus rhythm restoration was associated with a statistically 
significant decrease in the content of proinflammatory cyto-
kines, which indicated a decrease in the activity of immune 
inflammation.

Restoration of sinus rhythm improves neurological 
symptoms, helps reduce the severity of cognitive and affec-
tive disorders in patients with paroxysmal AF by reducing 
hypersympathicotonia, improving systolic and diastolic 
characteristics of the left ventricle, left ventricular contracti- 
lity, central hemodynamics, functional state of cerebral 
blood flow, reducing the activity of immune inflammation.

Our data suggest that the restoration of sinus rhythm 
has a number of significant advantages over the strategy of 
heart rate control, as it leads to a significant improvement 
in cognitive functions. These data are inconsistent with the 
results of meta-analyzes, which do not show the advantages 
of sinus rhythm maintenance tactics over heart rate control 
in patients with paroxysmal AF. Our study proved the added 
benefit of successful pharmacological cardioversion, which 
is of great practical importance.

Conclusions
1. In patients who achieved restoration of sinus rhythm, 

a more pronounced regression of neurological symptoms 
was observed compared to the rhythm control group. The 
most noticeable effect of antiarrhythmic therapy in relation 
to neurological symptoms was observed for such manifesta-
tions of cerebrovascular insufficiency as cephalgia, vertigo, 
instability, fainting, reduce efficiency.

2. Against the background of sinus rhythm restoration, 
a significant improvement in all cognitive functions was 
noted: memory, attention, speaking rate, visual-spatial 
and simultaneous gnosis, speech activity, as well as emo-
tional status.

3. The improvements in the parameters of central and 
cerebral hemodynamics were determined primarily by the 
actual restoration of rhythm and a decrease in heart rate. 

Changes in rhythm recovery were more pronounced com-
pared to the strategy of heart rate control.

4. Positive clinical dynamics in the process of sinus 
rhythm restoration was associated with a statistically signifi-
cant decrease in the content of proinflammatory cytokines, 
which indicated a decrease in the activity of immune inflam-
mation.

5. Successful pharmacological cardioversion with amio-
darone has an optimizing effect on the neurological and cog-
nitive functions of patients with paroxysmal atrial fibrillation 
due to improved left ventricular contractility, functional state 
of cerebral blood flow and reduced immune inflammation 
activity.
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Вплив фармакологічної кардіоверсії аміодароном на неврологічні симптоми  
та когнітивні функції пацієнтів із пароксизмом фібриляції передсердь

Резюме. Метою нашої роботи було оцінити вплив успішної 
фармакологічної кардіоверсії аміодароном на неврологічну 
симптоматику та когнітивні функції в пацієнтів із пароксиз-
мом фібриляції передсердь. Матеріали та методи. Сто 

шістнадцять хворих із когнітивними розладами на фоні па-
роксизму фібриляції передсердь були розподілені на 2 групи 
залежно від призначеної терапії: група 1 (контроль ритму) — 
87 осіб, яким для відновлення синусового ритму проводили 
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фармакологічну кардіоверсію аміодароном; група 2 (контроль 
частоти серцевих скорочень) — 29 пацієнтів, яким відновлен-
ня синусового ритму не виконували через наявність проти-
показань. Результати. У хворих із відновленим синусовим 
ритмом спостерігалося більш виражене регресування невро-
логічної симптоматики порівняно з групою контролю ритму. 
На фоні відновлення синусового ритму відзначено значне по-
кращення всіх когнітивних функцій: пам’яті, уваги, швидко-
сті мовлення, зорово-просторового та симультаного гнозису, 
мовленнєвої активності, а також емоційного статусу. Поліп-
шення показників центральної та церебральної гемодинаміки 
визначалося насамперед за відновленням ритму та зниженням 
частоти серцевих скорочень. Позитивна клінічна динаміка в 

процесі відновлення синусового ритму поєднувалася зі ста-
тистично достовірним зниженням умісту прозапальних ци-
токінів, що свідчило про зменшення активності імунного за-
палення. Висновки. Відновлення синусового ритму покращує 
неврологічну симптоматику, сприяє зниженню вираженості 
когнітивних та афективних розладів у хворих із пароксизмом 
фібриляції передсердь за рахунок зменшення гіперсимпатико-
тонії, покращення систоло-діастолічних характеристик ліво-
го шлуночка, скоротливої функції міокарда лівого шлуночка, 
центральної гемодинаміки, функціонального стану мозкового 
кровотоку, зниження активності імунного запалення.
Ключові слова: когнітивні розлади; фібриляція передсердь; 
фармакологічна кардіоверсія; аміодарон


