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Streszczenie
Migotanie przedsionków to tachyarytmia nadkomorowa, charakteryzująca się nieskoordynowaną aktywnością 

przedsionków i przeważnie szybkim rytmem komorowym. 22,6% osób powyżej 65 roku życia cierpi na migotanie 
przedsionków, a częstość ta wzrasta wraz z wiekiem. Zakres objawów prezentowanych przez pacjentów z migota-
niem przedsionków jest szeroki, od pacjentów całkowicie bezobjawowych po osoby niestabilne hemodynamicznie. 
Stosunkowo częsty brak objawów w tej grupie pacjentów sprawia, że ​​choroba ta jest szczególnie niebezpieczna, 
gdyż znacząco zwiększa ryzyko powikłań zakrzepowo-zatorowych. Ryzyko to znacznie wzrasta, jeśli pacjent nie 
przyjmuje leków przeciwzakrzepowych, które są kluczowe w zapobieganiu udarom niedokrwiennym mózgu. 
Podstawową metodą diagnozowania arytmii jest EKG, a w celu zmniejszenia nasilenia objawów choroby konieczna 
jest właściwa kontrola rytmu komorowego. Geriatria 2021; 15: 148-157. doi: 10.53139/G.20211518
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Abstract
Atrial fibrillation is a supraventricular tachyarrhythmia, characterized by uncoordinated atrial activity and 

predominantly rapid ventricular rhythm. 22,6% of people over 65 years of age suffer from atrial fibrillation, and 
the frequency increases with age. The range of symptoms presented by patients with atrial fibrillation is wide, 
from completely asymptomatic patients to hemodynamically unstable people. The relatively frequent absence of 
symptoms in the group of patients makes this disease particularly dangerous, as it significantly increases the risk 
of thromboembolic complications. The risk significantly increases if the patient is not taking anticoagulants, which 
are essential in preventing ischemic stroke. The primary method used to diagnose atrial fibrillation is an ECG. 
To reduce the severity of the symptoms of the disease the proper control of the ventricular rhythm is required. 
Geriatria 2021; 15: 148-157. doi: 10.53139/G.20211518
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Introduction
Atrial fibrillation (AF) is an example of a supraven-

tricular tachyarrhythmia in which, due to uncoordi-
nated atrial activity and predominantly rapid ventricular 
rhythm, there is a reduction in the filling of the ventricles 
with blood and, consequently, a reduction in cardiac 
output. AF, depending on its duration, is divided into 
diagnosed for the first time, paroxysmal, persistent, 
long-lasting and permament [1]. It is the most common 
arrhythmia, more common in men’s population, the 

incidence increases with age, and is currently estimated 
to occur in approximately 2,9% of the adult popula-
tion. Among people in the 60-69 age group, 4,2% of the 
population is affected, and among those in the 70-79 age 
group, 9,7%, and in the 80-89 age group – 13,4% [2]. 
According to the NOMED-AF study, as many as 22,6% 
of people aged ≥65 suffer from AF. It is estimated that 
by 2050 about 6-12 million people will suffer from AF 
in the US, while in Europe by 2060 it is predicted to 
be 17,9 million people [3]. One of the most important 



149

G E R I A T R I A  2021; 15: 148-157  

modifiable factors in the development of AF Is the com-
mon arterial hypertension. The range of symptoms pre-
sented by patients with AF is very wide, from completely 
asymptomatic patients not experiencing arrhythmia, to 
hemodynamically unstable people requiring urgent hos-
pitalization. The relatively frequent absence of symptoms 
in the group of patients makes this disease particularly 
dangerous, as it significantly increases the risk of throm-
boembolic complications, such as, for example ischemic 
stroke, the risk significantly increases if the patient is 
not taking anticoagulants. The primary method used 
to diagnose AF is an ECG. 

The following paper aims to summarize the cur-
rent knowledge on the management of AF with par-
ticular emphasis on the geriatric population.

Pathogenesis and risk factors of atrial 
fibrillation

There are many reasons which affect the develop-
ment of AF. The most common risk factors include the 
following units: obesity, arterial hypertension, atrial 
fibrosis, hyperthyroidism or electrolyte disturbances 
[4,5].

Previous studies indicate that AF arises from the 
development of local inflammation among atrial car-
diomyocytes, which leads to their remodeling, chang-
ing their structure and electrical activity [4]. The most 
important inflammatory biomarkers associated with 
AF are C-reactive proteins (CRP), interleukins (IL) 
and miRNAs, the latter of which is attributed to the 
regulation of atrial remodeling [4,6,7]. The relationship 
between the increase in CRP protein concentration and 
the occurrence and the recurrence of AF after ablation 
or cardioversion has been shown [7,8]. In the case of 
interleukins, interleukin-6 (IL-6) has been shown to 
play the greatest role, its increase has been observed 
in people at increased risk of developing AF and also 
after ablation or cardioversion [7].

Atrial fibrosis
Atrial fibrosis is a significant factor in increasing 

the risk of AF. It may be caused by apoptosis of cardio-
myocytes and the proliferation of fibroblasts at the site of 
damaged heart muscle cells, which then differentiate into 
myophybroblasts and produce extracellular matrix. This 
process ultimately slows down the conduction of exci-
tation within the conductive system and increases the 
heterogeneity of the resulting impulses within the atrial 
muscle, which in return contributes to the development 

of the reentry wave and leads to the persistence of atrial 
fibrillation [7,9]. Fibroblast proliferation is regulated by 
extracellular calcium-dependent kinase (ERK), which 
increases the survival of fibroblasts and enhances fibrosis 
[10]. Additionally, fibroblasts show increased expression 
of potassium channels that lead to their hyperpolariza-
tion, increasing the influx of calcium ions into the cell 
and contributing to the promotion of the formation of 
new fibroblasts [9]. Atrial fibrosis may also develop in the 
course of comorbidities such as heart failure, hyperten-
sion or obesity and contribute to the development of AF. 
Many signaling pathways are involved in this process, 
several of them being the proinflammatory cytokine 
pathway, oxidative stress, TGF beta1 or the RAAS system 
[5,11]. Factors that inhibit or slow down this process are 
ACEI, statins or n-3 polyunsaturated fatty acids [5,12]. 
It has been shown that the degree of atrial fibrosis in 
magnetic resonance imaging using the late postcontrast 
enhancement technique (LGE-MRI) correlates with the 
incidence of AF as well as the incidence of risk factors 
for this disease [5,13]. The degree of fibrosis is defined 
by the ratio of the altered structure to the unvaried left 
atrium expressed as a percentage.

Obesity
Obesity is another important element in the devel-

opment of AF. Three processes contribute to this. The 
first is the atrial fibrosis discussed above, the next is the 
increase in epicardial adipose tissue, and the last is the 
tendency of epicardial fat cells to infiltrate between the 
atrial myocytes. The epicardial adipose tissue undergoes 
hypoxia during accumulation and releases, among oth-
ers, adipokines from the TGF beta family, and these 
in turn are one of the factors in the development of 
inflammation and, consequently, atrial fibrosis. The 
cause of the inflammatory reaction and the release of 
adipokines among obese people are factors such as the 
lack of a fascia between the fatty tissue of the heart and 
the muscle of this organ, and the shared blood supply 
to the muscle and adipose tissue. As a result, M1 mac-
rophages penetrate into adipose tissue, which initiate 
the development of an immune reaction in the body, 
leading to the release of inflammatory mediators, which 
reach the atria, promoting the development of local 
inflammation and fibrosis of the atrial tissue [4,14]. This 
is evidenced by studies in which a higher activity of 
inflammation has been proven in people with AF than in 
healthy people [4,15]. In addition, adipocytes penetrating 
between the atrial cardiomyocytes contribute to their 
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isolation and the formation of unsynchronized stimuli, 
or even a reentry wave. Obesity is also associated with an 
increased concentration of free fatty acids in the body, 
which may accumulate in cardiomyocytes, leading to 
their apoptosis and fibrosis, increasing the risk of AF 
[4,16]. An important aspect of obesity is also dysfunc-
tion of the autonomic system associated with significant 
activity of epicardial adipose tissue, in which there are 
vagus nerve plexuses and sympathetic system plexuses. 
This tissue, due to the excessive release of inflammatory 
mediators, leads to the stimulation of both elements of 
the autonomic system, which in turn leads to a shorten-
ing of the impulse conduction time and an increase in 
the calcium current in the atrial muscle, which causes 
delayed post depolarization leading to arrhythmias [6]. 
It is noteworthy that epicardial adipose tissue deposits 
were determined as a predictor of AF of higher impor-
tance than left atrial weight or patient weight to height 
ratio [5,17].

Hypertension
Hypertension (HT) and AF often coexist. In the 

case of fresh cases of AF, approximately 20% of patients 
had already diagnosed HT, while in patients with 
chronic AF, hypertension was present in approximately 
60-80% [18]. HT contributes to the thickening of the left 
atrial wall, its fibrosis and diastolic dysfunction, which 
leads to an increase in left atrial pressure. This results in 
a deterioration of the stroke volume of the left atrium 
to the left ventricle, ultimately leading to complete 
remodeling of the atrial structure and, consequently, to 
AF [19,20]. Two studies from Framingham were crucial 
to conclude HT as a risk factor of AF [21,22]. The first 
one showed that the deterioration of the left atrium 
function was more influenced by systolic than diastolic 
pressure. In the second case, it was proved that the risk 
of AF increases in direct proportion to the dimensions 
of the left atrium and its wall thickness, and inversely 
proportional to the decrease in left atrial stroke vol-
ume. It is unclear whether the risk of developing AF 
increases with increasing blood pressure (BP), but it 
has been observed that people with BP >150 mmHg 
have twice the risk of developing AF compared to 
people with BP between 120 and 129 mmHg [20]. On 
the other hand, paradoxically, within group of people 
with BP <120 mmHg there was increased risk of AF 
in contrary to participants with BP 140 to 149 mmHg 
where the risk was not significant [23]. Considering 
HT as a risk factor, one of the most common causes of 

primary arterial hypertension is primary aldosteron-
ism, which increases the risk 12 times compared to 
people with secondary hypertension [24]. This process 
is caused by progressive atherosclerosis of the coronary 
arteries and, consequently, reduced blood supply to the 
heart muscle, atrial fibrosis and dysfunction of calcium 
channels in atrial cardiomyocytes, which results in 
electrical remodeling and electrical impulse conduc-
tion dysfunction in this part of the heart and thus the 
development of AF [25].

Hyperthyroidism
Hyperthyroidism is another predisposing factor 

to the development of AF. The prevalence of AF in 
people with hyperthyroidism ranged from 10% to 
25%, of which only 5% were under 60 [26]. In such 
patients, the persistent form is more common than the 
paroxysmal one [26]. Patients aged ≥60 years should be 
regularly examined for changes in thyroid hormones 
due to the significant risk of developing AF in people 
with subclinical hyperthyroidism compared to those 
without this disease (28% vs 11%) [27]. The mechanism 
of AF development in people with hyperthyroidism is 
complex and may be associated with increased left atrial 
pressure, increased left ventricular mass and deteriora-
tion of its diastolic function, decreased blood supply 
to the heart muscle due to an increase in resting heart 
rate or an increase in ectopic activity in the atria [26].

Electrolyte disturbances
Electrolyte disturbances can also cause AF. In 

elderly patients, they are caused by two factors. The 
first is the impairment of the feeling of thirst, which 
increases with age, and contributes to the dehydration 
of the patient. The second reason is the chronic use of 
medications, which often contribute to the develop-
ment of these disorders [28]. Additionally, in the elderly, 
the number of potassium channels in the atrial cardio-
myocytes increases and the activity of L-type calcium 
channels decreases, which increases the risk of develop-
ing AF [29]. The imbalance of the electrolyte balance 
between both parts of the cell leads to a disturbance of 
the coherence of the depolarization and repolarization 
phases, which lowers the threshold for arrhythmia, 
ultimately contributing to its persistence [30].

Symptoms of atrial fibrillation
In most cases, AF is asymptomatic, it may be due to 

slower ventricular frequency and degenerative changes 
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in the stimulatory system [29]. In symptomatic AF, 
patients most often report heart palpitations, exertional 
dyspnea, dizziness, decreased exercise tolerance, chest 
pain, sleep disturbance or syncope.

The severity of the symptoms of AF is assessed 
according to the EHRA scale, which takes into account 
6 symptoms, i.e. palpitations, fatigue, dizziness, dys-
pnea, chest pain and anxiety (Table I). Depending on 
their presence and influence on daily functioning, the 
severity of symptoms is assessed.

4S-AF Scheme
As AF is a disease of complex etiology, it is currently 

suggested to use the 4S-AF regimen for people with clini-
cally diagnosed AF. This regimen is intended to assist in 
deciding on anticoagulant therapy, the choice between 
pharmacological and interventional therapy, and the 
treatment of concomitant cardiovascular diseases and 
risk factors for AF development. It highlights the risk of 
stroke, symptoms, the severity of AF burden and cardio-
vascular disease, and risk factors for the development of 
AF [31]. The stroke risk is determined by the number of 
points scored on the CHA2-DS2-VASc scale (Table II). 
Symptoms are scored by the number of points scored on 
the EHRA scale. The severity of AF burden is estimated 
by the duration of the AF and whether it resolves sponta-
neously. The last S letter of the 4S-AF regimen (substrate) 
is comorbidities, assessed by the presence of associated 
cardiovascular risk factors and atrial cardiomyopathy 

[31]. Despite the limitations of using this scale, such as 
the lack of information about the risk of bleeding or 
the number of cardioversion or ablations performed so 
far, it allows faster and easier communication among 
healthcare professionals to determine the appropriate 
treatment required by the patient.

Table I. 	 Classification of AF-related symptoms 
(EHRA Score)

EHRA SCORE EXPLANATION
EHRA I No symptoms
EHRA II Mild symptoms: normal daily 

activity not affected
EHRA III Severe symptoms: normal daily 

activity affected
EHRA IV Disabling symptoms: normal 

daily activity discontinued

AF – atrial fibrillation

Complications of atrial fibrillation
The most common complications of AF are isch-

emic stroke, chronic heart failure, deterioration in 
quality of life, tachyarrhythmic cardiomyopathy and 
depression [32]. Of the listed complications in the 
elderly, the first three are dominant.

Ischemic stroke
Ischemic stroke occurs 5 times more often in 

people with AF due to the nature of the arrhythmia 
that reduces blood flow from the atria to the ventricles, 
leading to stagnation of blood in the atria, resulting in 
the formation of clots which, when localized in the left 
atrium, flows along with the bloodstream, they reach 
narrower and narrower cerebral vessels, leading to 
ischemia of specific regions of the brain [33,34]. Patients 
who have already had an episode of ischemic stroke 
or transient ischemic attack (TIA) with a narrow left 
venous outlet or after prosthetic valve implantation are 
particularly vulnerable [35]. In such patients, another 
stroke significantly increases the risk of disability, a 
higher risk of recurrence and a 30-day mortality [2]. 
The CHA2-DS2-VASc scale is used to assess the risk 
of stroke in patients with non-valvular AF, which is 
used to determine the need for anticoagulation in 
these patients.

Connection between heart failure and atrial 
fibrillation

AF increases the risk of heart failure 5-fold, and 
with subsequent classes of heart failure according to 
the NYHA scale, the risk of AF increases (<5% of the 
population in the case of NYHA I and approximately 
50% in the case of NYHA IV) [2]. Symptoms related to 
AF, such as fainting or dizziness, significantly increase 
the risk of falling in this group of patients, which in the 
geriatric population may have serious complications. 
Due to the frequent occurrence of osteoporosis in 
the elderly population, a fall can fracture the femoral 
neck, immobilizing the patient for a long time, which 
can lead to a range of complications, pressure ulcers, 
infections and muscle wasting, which can prevent the 
elderly from recovery from before the fall.

Reduction of the quality of life
The deterioration of the quality of life occurs most 

often due to the reduced tolerance of physical effort, 
frequent recurrences of arrhythmias and symptoms, 
and the need for further hospitalizations. Taking medi-
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cations, in particular anticoagulants, is often associated 
with patient anxiety about treatment complications 
such as hemorrhage, which contributes to the develop-
ment of depression and anxiety disorders in the elderly.

Atrial fibrillation and valvular diseases
It is also worth noting that among patients with 

AF, mitral valve defects are relatively common, with 
mitral stenosis being much more common than mitral 
regurgitation [36]. However, valvular disease occurs 
independently of AF, and only 30% of patients with 
AF have an echocardiographic detection of a valvular 
defect [37].

Influence of atrial fibrillation on myocardial 
ischemia

AF also increases the risk of myocardial ischemia 
3 times compared to healthy people, and the risk of 
a heart attack in people with AF is higher when the 
patient does not suffer from hypertension, diabetes, 
has never suffered an ischemic stroke or does not suffer 
from lipid metabolism disorders [38].

Diagnosis of atrial fibrillation 
The diagnosis of AF is performed based on ECG, 

where P waves are absent replaced by fibrillatory 
waves characterized by low, irregular amplitudes. 
Additionally, a fast (usually 90-170/min.), and irregular 
frequency of ventricular rate is observed. In addition to 
confirming the diagnosis, the 12-lead ECG will allow 
us to assess the presence of other cardiac arrhythmias, 
ischemia, or structural features of heart disease. In 
a paroxysmal AF, a useful diagnostic method is the 
monitoring of the heart rhythm with the use of Holter-
ECG, sometimes even for several days. 

In search of the causes of AF, apart from ECG, it 
is necessary to perform laboratory tests to assess the 
function of the kidneys, thyroid gland, electrolyte 
levels, and complete blood count. In each patient with 
AF, transthoracic echocardiography (TTE) should be 
performed to exclude the presence of disturbances in 
the structure of the heart muscle, which may be the 
cause of the arrhythmia.

Due to the frequent asymptomatic nature of 
patients with AF, quick diagnosis of the disease is 
often difficult. Therefore, the recommendations of the 
European Society of Cardiology from 2020 suggest that 
every person ≥65 years of age should have either heart 
rate assessed or performed an ECG as part of a clinical 

evaluation performed with other reasons (evidence rat-
ing: Ia) [39]. Regular screening in this group of patients 
allows for early initiation of appropriate treatment, 
significantly reduces the risk of serious complications, 
such as ischemic stroke.

Treatment of atrial fibrillation
Treatment of patients with AF should begin with 

patient education. They should be informed about the 
importance of taking regular medications, especially 
anticoagulants, and the complications that untreated 
AF can cause. Additionally, these patients should take an 
active part in establishing the therapeutic plan, and their 
treatment preferences should be taken into account by a 
doctor when selecting the appropriate therapy. Proper 
patient education and involving them in the diagnostic 
and therapeutic process significantly increases the 
chances of their compliance with the recommendations.

Currently, to conduct proper therapy of patients 
with AF, an integrated ABC model has been developed - 
“A”: anticoagulation / avoid stroke, “B”: better symptom 
management, “C”: cardiovascular and comorbidity 
optimization. This pathway is characterized by a lower 
frequency of cardiovascular events, lower mortality, 
and a lower percentage of strokes and major bleeding 
compared to the standard model of care for this group 
of patients [39].

„A” – Anticoagalotion/Avoid stroke
AF significantly increases the risk of stroke, so it is 

essential to initiate appropriate anticoagulant therapy 
promptly to reduce the risk of this potentially fatal 
complication.

Before starting this type of treatment, it is crucial 
to properly assess the risk of a stroke in this group of 
patients. For this purpose, widely available and com-
monly used in clinical practice CHA2DS2-VASc scale is 
used, which takes into account the following risk factors 
that increase the risk of ischemic stroke: congestive heart 
failure, hypertension, age ≥75 years, diabetes, history 
of stroke, vascular disease, age 65-74 years, and gender 
(Table II). Age is a significant factor in increasing the 
chance of stroke in patients with AF. The risk increased 
already from the age of 65, and new studies presenting 
data from Asia suggest that the risk increases as early 
as 50-55 years of age [40,41]. It is also worth noting that 
women without other risk factors (CHA2DS2-VASc 
Score: 1) have a low risk of stroke, as are men without 
other burdens (CHA2DS2-VASc Score: 0).
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Table II. 	 The CHA2DS2-VASc Score
LETTER RISK FACTOR SCORE
C Congestive heart failure 1
H Hypertension 1
A2 Age ≥ 75 2
D Diabetes mellitus 1
S2 Stroke/TIA 2
V Vascular diseasea 1
A Age 65 – 74 1
Sc Sex category (femaleb) 1

a a history of myocardial infarction; atherosclerosis; atherosclerotic 
plaque in the aorta
b increases the risk in the presence of ≥1 other risk factor

Another element that needs to be assessed before 
conducting anticoagulation therapy is the potential 
risk of bleeding in patients with AF. Selecting patients 
at high risk of bleeding is essential in determining 
the appropriate treatment strategy because it is taken 
into account in the case of the need for surgery, and 
therapy planning. To evaluation of the risk of bleed-
ing, the HAS-BLED scale is used, which takes into 
account the following risk factors: uncontrolled hyper-
tension, abnormal kidney, and liver function, recent 
stroke, history of bleeding/predisposition to bleeding, 
unstable international normalized ratio (INR), old age 
(>65 years of age), medication or excessive alcohol con-
sumption (Table III). In long-term therapy is recom-
mended to periodic monitoring of the risk of stroke and 
bleeding risk to proper modification of the treatment.

Table III. The HAS-BLED Score
RISK FACTOR SCORE

Hypertension (SBP > 160 mmHg) 1
Abnormal renal and liver function 1 or 2
Stroke 1
Bleeding 1
Labile INRs 1
Age > 65 1
Drugs and alcohol 1 or 2
≥ 3 points = high risk of bleeding

One point is awarded for each of the following: abnor-
mal liver function, abnormal kidney function, drug 
use, and alcohol abuse.

Stroke prevention
Vitamin K antagonists (VKA)

The most commonly used drugs from this group 
are warfarin and acenocoumarol. They achieve their 
anticoagulant effect by inhibiting the activity of clot-
ting factors: II, VII, IX, and X, as well as proteins C and 
S. Caution should be exercised when treating with these 
drugs that they acquired their anticoagulant effect 
after 3-5 days, so if you need to obtain a rapid result, it 
should apply initially with heparin or fondaparinux.

VKAs are characterized by a narrow therapeutic 
window. Therefore, require regular monitoring of 
INR levels and appropriate dose modifications. The 
INR level in patients with AF should be in the range 
of 2.0-3.0 [42]. Reaching the proper therapeutic range 
(TTR; >70%) over an appropriate time makes VKAs an 
effective and safe method of preventing stroke. Hart et 
al. in their work showed that the proper use of VKA 
reduces the risk of stroke by 64% and mortality by 26% 
compared to the control group [43].

The effectiveness of VKA is affected by many fac-
tors. Therefore, in the elderly, patients with a high risk 
of bleeding, women, or people with low body weight, 
the dose of the drug may need to be reduced. However, 
in the case of obese people, it may be necessary to 
increase the dose of the medication.

Non-vitamin K antagonist oral anticoagulants 
(NOACs)

NOACs are a relatively new group of anticoagu-
lants. There are factor Xa inhibitors (rivaroxaban, apix-
aban, edoxaban) and factor IIa inhibitors (dabigatran). 
The use of NOAC is associated with a 19% reduction 
in the risk of systemic embolism, a 51% reduction in 
the risk of hemorrhagic stroke, and a similar reduction 
in the risk of ischemic stroke compared to VKA [39]. 
NOACs were also associated with a significant decrease 
in the risk of all-cause mortality – 10%.

The kidneys are largely involved in the elimina-
tion of the drug from the body, 80% for dabigatran, 
50% for edoxaban, 35% for rivaroxaban, and 27% for 
apixaban. Therefore, in the case of chronic kidney 
disease, the dose of the drug may need to be reduced. 
The decision has to be made after the determination of 
creatinine clearance (CrCl). Dabigatran dose reduction 
should be considered with CrCl values in the range of 
30‑49 ml/min., edoxaban 15‑50 ml/min., rivaroxaban 
15‑49 ml/min., and apixaban 15-29 ml/min.. In patients 
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over 75 years of age with normal CrCl values, frequent 
verification of kidney function is suggested.

Drug dose reduction may also be necessary for: 
patients over 75-80 years of age, patients with low body 
weight, patients with thrombocytopenia, and addition-
ally treated with an antiplatelet drug [44].

Surgical closure of the left atrial appendage (LAA)
Surgical closure of the LAA is performed to reduce 

the probability of a thrombus forming within the LAA. 
It limits the slow flow of blood through this structure, 
resulting in a reduced risk of thrombus formation.

LAA closure is usually performed during cardiac 
surgery for other reasons, and the most common indi-
cation for this procedure is a high risk of bleeding or 
contraindications to the use of oral anticoagulants [45].

It should be emphasized that the residual LAA flow 
or its incomplete closure makes the risk of ischemic 
stroke persist increased [46].

„B” – Better symptom managment
This step of management relates to the proper 

control of the heart rhythm to keep it within a range 
that is well tolerated by the patient and results in a 
reduction in the severity of symptoms associated with 
AF. There are no clearly defined targets of ventricular 
rhythm ranges that should be achieved while treat-
ing patients with AF. Each case should be considered 
individually, taking into account the tolerability of 
treatment and the effect on the reduction of symptoms 
of arrhythmia. Ventricular rhythm control in AF can 
be achieved in several ways using pharmacological and 
non-pharmacological agents.

β-adrenolytics
They are the first-line drugs for the control of 

ventricular rhythm in patients with AF due to their 
rapid effect and high efficacy. The preparations recom-
mended in the treatment of elderly patients are nebivo-
lol, carvedilol, bisoprolol, and metoprolol. It should be 
noted that β-blockers also have an antihypertensive 
effect. Therefore, when they are included in treatment 
in the elderly, it is worth increasing the frequency 
of blood pressure control to exclude hypotension 
and reduce the risk of falls in this group of patients. 
β-blockers are indicated in patients with heart failure 
[42]. β-blockers should be used with caution in patients 
with a history of bronchial asthma due to the risk of 
inducing bronchospasm. 

Nondihydropyridine calcium antagonists (NDCC)

This group of drugs is often used to control ventric-
ular rhythm in patients with AF, and their effectiveness 
in reducing arrhythmia symptoms is comparable to 
that of β-blockers. The most commonly used medica-
ments are diltiazem and verapamil. In the case of renal 
and hepatic dysfunction, these drugs should be used in 
reduced doses. Additionally, they are contraindicated 
in patients with left ventricular ejection fraction <40% 
[42]. Verapamil and diltiazem are both contraindicated 
in individuals with an accessory pathway in the heart.

Digoxin
In addition to affecting the ventricular rhythm, 

it also has a positive inotropic effect, increasing left 
ventricular ejection fraction. Therefore, it is recom-
mended for people with heart failure. It must be used 
with caution in patients with impaired renal function, 
since the increase in its serum concentration is asso-
ciated with the risk of serious complications, such as 
cardiac arrhythmias. The therapeutic concentration of 
digoxin is 0.5‑0.9 ng/ml. Like verapamil and diltiazem, 
digoxin is contraindicated in people with an accessory 
pathway in the heart.

Amiodarone
It is a drug that has many side effects. It can 

lead, among others, to abnormal thyroid function, 
symptomatic bradycardia, or acute liver dysfunction. 
Therefore, it is used when other drugs are ineffec-
tive. Due to the presence of iodine in its molecule, 
amiodarone is contraindicated in patients with thyroid 
dysfunction.

Other methods of controlling the ventricular rhythm 
and restore sinus rhythm
Electrical cardioversion (ECV)

ECV is one of the non-pharmacological methods 
of restoring sinus rhythm. The procedure is per-
formed under short-term general anesthesia, often 
with midazolam or propofol. It is based on the use of 
the electrical impulse generated by the defibrillator in 
the synchronization mode transmitted to the heart 
through electrodes located on the patient’s chest. The 
electric discharge occurs at the apex of the R wave. 
During and after the procedure blood pressure, and 
oxygen saturation should be controlled.

Newly diagnosed AF, lasting more than 48 hours, 
or failure to take the appropriate dose of anticoagu-
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lants by the patient 3 weeks before the ECV, requires 
excluding the presence of thrombus in the LAA. 
Transesophageal echocardiography is the method of 
choice.

Pharmacological cardioversion
In the case of hemodynamically stable patients, it 

is possible to attempt to restore sinus rhythm through 
the use of pharmacological agents. In patients without 
organic heart disease, propafenone and flecainide are 
the preferred agents. In the case of using antiarrhyth-
mic drugs belonging to the IC class, an atrioventricular 
node blocking agent should be used concomitantly 
to prevent the arrhythmia from converting to 1:1 
ventricular flutter [39]. In patients with heart failure, 
amiodarone should be administered.

Catheter ablation
Transcatheter ablation of AF is a satisfactory 

method of preventing the recurrence of arrhythmias. 
Its main effect is the reduction of symptoms related to 
AF. Indication for transcatheter ablation is a failure 
of pharmacological treatment [39]. Pulmonary vein 
isolation (PVI) is the most commonly used method. 
The tissues around pulmonary veins orifices are dam-
aged, which leads to the destruction of the starting 
point of arrhythmia. In some cases, the procedure is 
more extensive.

“C”: Cardiovascular and Comorbidity 
optimization

It is an integral part of the modern treatment of 
patients with AF. Cardiovascular and comorbidity 
optimization depends on proper identification and 
control of risk factors for the development of AF. 

Uncontrolled risk factors and untreated comorbidities 
significantly increase the risk of developing AF. Part 
C of the “ABC” model of AF treatment is assumed to 
promote a healthy lifestyle by increasing the physical 
activity of patients, reducing excess body weight, and 
limiting the consumption of alcohol and caffeine. 
In addition, it also draws attention to targeting the 
appropriate treatment of comorbidities, such as arterial 
hypertension, diabetes, or heart failure.

Summary
The incidence of AF increases with age. This 

arrhythmia is often asymptomatic, and regular screen-
ing of the elderly population significantly increases the 
probability of early diagnosis. Appropriate anticoagu-
lant therapy is essential in the treatment of AF because 
it remarkably reduces the risk of ischemic stroke and 
reduces mortality in this group of patients. An impor-
tant factor in reducing the symptoms of the disease is 
the proper control of the ventricular rhythm, both by 
pharmacological methods and by invasive procedures 
such as transcatheter ablation. Proper control of risk 
factors and lifestyle modification significantly reduces 
the risk of developing AF.
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