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Summary

The review discusses six clinical trials on the diagnosis and treatment of atrial fibrillation, first presented at 

the scientific sessions of the Hot Line: Late-Breaking Clinical Trials of the Congress of the European Society of 

Cardiology in 2017. Positive results of these studies demonstrate the possibility of improving the quality of care 

for patients with atrial fibrillation during the stages of arrhythmia screening, cardioversion, maintaining sinus 

rhythm, and educational programs.
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Atrial fibrillation (AF) is the most common stable 

cardiac arrhythmia that is currently diagnosed in 

millions of Europeans. Patients with AF report pal-

pitations, reduced tolerance to physical exercise and 

life quality and have increased risk of stroke, chronic 

heart failure (CHF) and death [1]. Importance of AF 

problem increases together with the aging of popula-

tion and it starts to attract more attention of modern 

cardiology [2]. It is enough to mention that 6 (almost 

one third part) of studies selected for presentation at 

Hot Line: Late-Breaking Clinical Trials sessions of 

the European Society of Cardiology (ESC) Congress 

2017 (Barcelona, Spain) were dedicated to diagnos-

tics and treatment of AF. It is important to notice that 
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the results of these studies turned out to be positive 

and could be successfully applicable for routine clini-

cal practice thus increasing the quality of AF patients’ 

management.

AF is caused by arterial hypertension, CHF, obesity 

requiring correction in the majority of patients [3-5], 

but the link between affecting these factors and ar-

rhythmia’s clinical course are not enough studied. 

Available pharmacological and interventional meth-

ods of AF treatment often fail to prevent its progres-

sion and complicate long-term maintenance of sinus 

rhythm. Structural remodeling of left atrium under-

lies the progression of AF from paroxysmal to con-

stant form [6]. These ideas tested in the RACE 3 study 

helped to prove the hypothesis of improvement of AF 

treatment by modification of risk factors. 

Open prospective study RACE 3 included patients 

with symptoms of recently persistent AF and/or CHF. 

Patients with left atrium diameter > 50 mm in para-

sternal axis were not included in this study. After 

randomization patients underwent conventional 

treatment (n=126) or aggressive correction of risk 

factors (n=119) that consisted of cardiologic rehabili-

tation (physical activity, restricted sodium consump-

tion or calorie restriction in case of body mass index 

≥27  kg/m2, or reduction of liquid consumption de-

pending on CHF severity, regular follow-ups checking 

the adherence to treatment), administration of anti-

mineralocorticoids, statins, angiotensin-converting 

enzyme antagonists and/or blockers of angiotensin 

type II receptors in maximal tolerated dose (target 

systolic blood pressure levels < 120 mm Hg). After 

at least 3 weeks of treatment electric cardioversion 

was performed, after it the therapy was continued 

for 12 months. The registration of sinus rhythm for 

at least 6/7 parts of time during 24-h electrocardio-

gram (ECG) monitoring within 7 days was considered 

as the primary endpoint and it was detected in 63% of 

patients in the group of conventional treatment and in 

75% of patients who underwent aggressive correction 

of risk factors (p=0,021). 

The hypothesis of RACE 3 study has been proved in 

general, meaning that precise correction of lifestyle 

and cardiovascular risk factors is effective, safe and 

possible to use, that it helps to maintain sinus rhythm 

in patients with recent persistent AF and not severe 

CHF. At the same time the advantages that have been 

achieved in the group of aggressive intervention have 

failed to be explained by positive influence of therapy 

on atrial remodeling, since after 1 year of treatment 

their dimensions remained unchanged. The authors 

of this study proposed that heart remodeling ap-

peared before AF manifestation, consequently even 

aggressive treatment resulted to be too late to influ-

ence heart dimensions. Two decades ago we saw sig-

nificant reduction of left atrium in patients with par-

oxysmal AF after combination of effective hypotensive 

therapy (calcium channel blockers, angiotensin-con-

verting enzyme inhibitors) and antiarrhythmic thera-

py (allapinin, ethacizine, propafenol, amiodarone and 

their combinations) [7]. It’s possible that regression 

of left atrium remodeling in patients with AF is pos-

sible in case of use of antiarrhythmic agents provid-

ing stabilization of sinus rhythm. 

The advantages that have been achieved by the 

group of aggressive intervention in the RACE 3 study 

were quite modest. Possibly, it was caused by refusal 

of any strong agent influencing AF like antiarrhythmic 

drugs or catheter ablation.

Optimal treatment of patients with combination of 

AF and CHF/left ventricular dysfunction remains a 

topic of discussion because up to date there are no 

clinical studies that could have demonstrated evident 

advantages of one therapeutic approach.

Patients with symptomatic paroxysmal or persis-

tent AF with left ventricular ejection fraction (LVEF) 

≤35%. All patients had implanted cardioverter defi-

brillator that allowed constant ECG monitoring. After 

randomization patients underwent radiofrequency 

catheter ablation of AF (isolation of pulmonary veins 

with additional linear ablation according to operator’s 

indications) (n=153) or received conventional therapy 

(n=184) with consequent follow up for 3-60 months. 

The median of observation period was 37,8 months, 

and the frequency of the primary endpoint (death of 

any cause or admission to hospital due to CHF pro-

gression) was significantly lower in the group of abla-

tion (28,5%) comparing with the control group (44,6%, 

relative risk (RR) 0,62, 95% confidence interval (CI) 

from 0,43 to 0,87 p=0,007). Mortality of any cause was 

registered in 13,4% of cases after catheter ablation 

versus 25% in the group of conventional therapy (RR 

0,53, 95% CI 0,32-0,86, p=0,011). The frequency of 

admission to hospital due to CHF was 20,7% in the 

group of catheter ablation and 35,9% in the group 

of conventional therapy (RR 0,56, 95% CI 0,37-0,83; 

р=0,004). Mortality and frequency of admission to 

hospital due to cardiovascular causes in patients who 

underwent ablation was lower by 51% (0=0,008) and by 

28% (p=0,05), respectively. Up to this study it has not 

been proved that ablation or antiarrhythmic agents 

could reduce mortality and frequency of admission to 
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hospital in patients with AF. The results of CASTLE AF 

study explain the feasibility of sinus rhythm mainte-

nance in patients with AF and early stages of CHF. It 

is also possible that treatment costs may be reduced 

due to less frequent admission to hospital. 

It is necessary to admit that antiarrhythmic drugs 

are used in the majority of AF cases for maintaining 

sinus rhythm. But is it possible to improve the prog-

nosis of these patients in this case? 10 years ago we 

reported the results of our study that involved 223 

patients aged up to 65 years with non-valvular per-

sistent AF and CHF, II/III New York Heart Association 

(NYHA) functional class. These patients received the 

treatment maintaining sinus rhythm (n=113) or re-

ducing the heart rate with persisting AF (n=110) dur-

ing 2 years. The first therapeutic strategy resulted 

in significant reduction of general and cardiovas-

cular mortality and reduced frequency of ischemic 

stroke. Sinus rhythm control was accompanied with 

increased tolerability of physical exercise, reduced 

clinical manifestations of CHF, increased LVEF and 

improved patients’ life quality [8].

Cardioversion is as much important for AF treat-

ment as anticoagulants are important for stroke 

prevention. Patients who have been prepared for AF 

cardioversion normally received heparin and/or war-

farin for stroke risk reduction. Previous randomized 

prospective studies of Af cardioversion compared ri-

varoxaban (X-VeRT) [9] and edoxaban (ENSURE-Af) 

[10] with heparin/warfarin and demonstrated compa-

rable efficiency and safety of various anticoagulants

together with low frequency of complications.

The EMANATE [11] study included 1500 patients 

with firstly diagnosed non-valvular Af that were sup-

posed to undergo cardioversion. After randomization 

these patients received apixaban (5 mg twice per day 

or 2,5 mg twice per day if one of these two condi-

tions was present: age ≥80 years, body weight ≤60 

kg or plasma creatinine levels ≥1,5 mg/dL, n==753) 

or heparin and warfarin (n=747). Researchers could 

choose to set up the initial dose of apixaban as 10 

mg (or 5 mg, respectively) if cardioversion was im-

mediate. Within 30 days (90 days, if cardioversion was 

not performed) the number of strokes was 0 versus 6 

(p=0,0164), the number of major bleeding was 3 ver-

sus 6, and of clinically significant ones was 11 versus 

13 in the groups of apixaban and standard anticoagu-

lation, respectively. There were no cases of systemic 

embolism in any of anticoagulant therapy regimens. 

Thrombi in left atrial appendage were visualized in 

61 patients, and all of them received anticoagulants. 

Follow-up examination was performed after 37±11 

days and revealed resolution of thrombi in the groups 

of apixaban and heparin/warfarin in 52% and 56% of 

cases, respectively. 

As many other similar studies, EMANATE had no 

enough statistic power to make final conclusions 

about the advantages of one anticoagulant therapy 

regimen over another for AF cardioversion. Taking 

into account predictably low number of complications 

of modern antithrombotic prevention, selection of the 

best anticoagulant would have required a randomized 

study with around 50000 participants that would be 

almost impossible to perform. Nevertheless, nowa-

days new oral anticoagulants are considered to be ef-

fective, safe, and convenient alternative to vitamin K 

antagonists for AF cardioversion. 

AF is the cause of one out of five ischaemic strokes 

and these strokes result to be more dangerous com-

paring with the ones in patients without AF, they lead 

to severe disability and death in 60% and 20%of cas-

es, respectively [12]. At least 2/3 of all strokes that oc-

cur in patients with AF can be prevented with admin-

istration of oral anticoagulants [13]. Only one half of 

patients with AF who are supposed to take anticoagu-

lants receive them for real, and 80% of patients with 

ischemic stroke had inadequate anticoagulant ther-

apy before its manifestation [14]. Underestimation 

of the role of oral anticoagulants in AF management 

is typical for countries with low economical develop-

ment and it may be connected with insufficient edu-

cation level of medical staff and patients [15]. 

The project IMPACT-AF involved 2281 patients 

with indications for anticoagulant therapy (the risk 

of stroke according to CHA
2
DS

2
-VASc score ≥2, rheu-

matic valvular lesions) from Argentina, Brazil, China, 

India and Romania [16]. After randomization the first 

group of patients (n=1184) participated in educational 

program (education, receiving information in printed 

form, webinars, phone calls, adherence control, clini-

cal visits) apart from being prescribed with conven-

tional treatment, whereas the control group (n=1092) 

underwent just standard treatment procedure. After 

approximately 12 months the percentage of patients 

of the first group who took oral anticoagulants in-

creased from 68% to 80%, and in the control group 

it changed from 64% to 67%. During all observation 

period 11 and 21 strokes were registered in the group 

of intervention and in the control group, respective-

ly. Multidirectional educational intervention aiming 

to improve the use of oral anticoagulants has led 

to significant increase of patients’ compliance that 
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may improve stroke prevention in patients with AF. 

Approaches that had been used in this study were 

simple enough to be used in routine clinical practice 

at least in countries with moderate level of economi-

cal development. 

Previous randomized studies reported that cath-

eter isolation of pulmonary veins prevents AF more 

effectively than antiarrhythmic drugs [17]. But con-

tinuous cardiac rhythm monitoring was not used in 

these studies that did not allow precise estimation 

of AF duration. Neither one of the studies that evalu-

ated ablation for AF treatment did not use life quality 

as the primary endpoint, although relieving of symp-

toms is the main result of AF ablation. Instead of it 

AF recurrence that lasted 30 seconds was taken as 

the primary endpoint, and it hardly corresponded to 

successful therapy. The main objective of the CAPTAF 

study was comparison of AF treatment using catheter 

ablation or antiarrhythmic drugs, and life quality of 

patients was taken as primary endpoint. 

The CAPTAF included 155 patients with AF who 

failed to maintain sinus rhythm with antiarrhythmic 

drugs treatment and had at least one symptomatic 

episode of paroxysmal AF that required cardioversion 

during previous 12 months. All patients had implant-

able cardiac rhythm monitor. After randomization 79 

patients underwent catheter isolation of pulmonary 

veins or received antiarrhythmic drug therapy accord-

ing to the current guidelines (n=76). Positive change 

of general health condition according to the Short 

Form 36 estimated during the following 12 months 

(primary endpoint) was significantly higher in the 

group of ablation: 11,0 points versus 3,1 in the group 

of pharmacological treatment (p=0,0084). Severity of 

AF symptoms estimated using the classification of 

the European Heart Rhythm Association 12 months 

after was reduced to higher extinct in the group of 

ablation (from 3,0±0,7 to 1,6±0,8) comparing with the 

group where patients received antiarrhythmic drugs 

(from 2,9±0,7 to 2,1±1,1; p=0,0079). At the same time 

there was no statistically significant difference of re-

duction of AF burden in studied groups. Lack of statis-

tically significant differences of AF burden reduction 

between the groups indicates that other mechanisms 

could explain better the improvement of life quality 

and symptoms that was reached by pulmonary veins’ 

isolation. The authors of this work hypothesized that 

improved life quality in the group of ablation could 

be related to the absence of antiarrhythmic drugs’ 

adverse effects. The researchers supposed that the 

life quality and not the number of AF episodes longer 

than 30 s should be the primary endpoint of future 

studies of therapy for sinus rhythm maintenance.

Asymptomatic AF is associated with higher risk 

of thromboembolism comparing with AF manifest-

ing with common symptoms due to lower awareness 

of doctors and patients [18]. AF that appears from 

time to time (paroxysmal AF) can disappear spon-

taneously but it is accompanied with increased risk 

of stroke and requires prescription of antithrombotic 

therapy identical to the one used for permanent AF 

[19]. Current ESC guidelines on Af management sug-

gest performing primary screening of this arrhythmia 

in population of people older than 65 years checking 

their pulse and registering ECG [1]. Several clinical 

studies aim to estimate the possibilities of various 

portable monitors to detect asymptomatic/manifest-

ing with few symptoms AF. 

REHEARSE-AF [20] project consisted of AF screen-

ing in people without AF, having CHA
2
DS

2
-VASc score 

≥2, and aged ≥65 years that used cardiomonitor 

AliveCor Kardia (n=501) or conventional management 

(n=500). Cardiomonitor registered ECG after person 

touched it with two fingers of right and left hands and 

transferred it to iPOD supporting WiFi technology. 

This diagnostic procedure was performed twice per 

week during 12 months and ECG registration with au-

tomatic description, consultation of physiologist or/

and cardiologist was supplied in case of symptoms’ 

manifestation. Af detection was considered as the 

primary endpoint and it was registered in 19 patients 

in the group that used cardiomonitor and in 5 patients 

from the group of conventional treatment (RR 3,9 

95% CI 1,4-10,4; p=0,007. The number of registered 

strokes/transitory ischemic attacks/systemic embo-

lism cases was 6 versus 10 in cardiomonitor and con-

trol groups, respectively (RR 0,61 95% CI 0,22-1,69, 

p=0,34). This gadget for easy distant ECG interpre-

tation allows detection of AF in elderly people with 

increased stroke risk in outpatient conditions more 

frequently. 

Patients demonstrated high compliance to ECG 

control since more than 2/3 of them made it twice per 

week at least during 75% of time of the study. Elderly 

people reported their confidence in cardiomoni-

tor registrations and satisfaction with its presence. 

According to the researchers, if the use of tested ob-

servation program was reasonable from clinical and 

economical point of view, it would be used in target 

population.

These studies demonstrate significant progress 

of arrhythmology in diagnostics and treatment of AF. 
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After 15 years of refusal of aggressive interventions 

for sinus rhythm maintenance for reducing heart 

rate in persisting AF the first strategy starts to dem-

onstrate some optimistic trends. The approaches 

of AF detection, cardioversion, prevention of AF re-

lapses, educational programs are further develop-

ing. Improvement of AF eradication using catheter 

ablation and, possibly, creating more safe and effec-

tive antiarrhythmic agents would allow improving life 

quality and prognosis of the population of people with 

AF that is growing fast. 
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