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Introduction: Atrial fibrillation (AF) is the most common form of cardiac arrhythmia and represents a grow-
ing threat to public health. A representation of data among the private sector in Greece and an assessment of 
the correlation of different treatment strategies (rate or rhythm control) with annual cardiovascular (CV) mor-
bidity and total mortality, are generally lacking.
Methods: Patients aged >18 years, diagnosed with AF verified by a standard electrocardiogram (ECG), 
were included in this observational study (n=1545). Information and data, including demographic character-
istics, clinical profiles, therapeutic strategies and outcomes, were collected prospectively from each patient 
at 4 visits: baseline, 6±2, 12±2, and 24±2 months. Data were analyzed using descriptive statistics, quan-
titative and qualitative variables.
Results: The annual non-adjusted CV morbidity was 18.1% [95% CI 16.0–20.3%] and 17.2% [13.9–18.4%] 
in the first and second years, respectively. At the end of the first year, the non-adjusted CV morbidity was 
17.1% [14.0–20.3%] for rhythm-control treatment and 18.9% [15.9–21.8%] for rate-control treatment 
(p=0.477). At the end of the second year, the non-adjusted CV morbidity was 14.9% [11.6–18.2%] for 
rhythm-control treatment and 17.2% [14.1–20.2%] for rate-control treatment (p=0.367). Overall non-ad-
justed mortality was 1.6% [0.9–2.3%] and 1.9% [1.1–2.7%] in the first and second years, respectively. At 
the end of the first year, the non-adjusted mortality was 0.7% [0.02–1.5%] for rhythm-control treatment and 
2.3% [1.9–3.4%] for rate-control treatment (p=0.030). At the end of the second year, the non-adjusted 
mortality was 0.6% [0–1.4%] for rhythm-control treatment and 2.8% [1.5–4.1%] for rate-control treatment 
(p=0.009).
Conclusions: In this multi-centre, countrywide, 24-month observational prospective study, there were no 
statistically significant differences in CV morbidity between rhythm and rate control treatments, whereas 
there were statistically significant differences in total mortality in the first and second years. Rhythm- versus 
rate-control treatment showed a lower rate of total mortality in both the first and second years.

A trial fibrillation (AF) is the most 
common form of cardiac arrhyth-
mia and represents a growing 

threat to public health. Its incidence rang-
es from 0.4% to 1% in the general popula-
tion, and can reach up to 10.7% in the el-
derly above 80 years old.1,2

In Greece, there are scarce and insuf-
ficient data on AF epidemiology and man-
agement because of geographical differ-
ences, methods of population sampling 
and analysis, as well as diversities of AF in 
different age groups of available epidemi-
ological studies. An epidemiological study 
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from Epirus estimated that the annual incidence of 
paroxysmal AF was approximately 6 per 10,000 popu-
lation and was higher for males.3 In the Arcadia Ru-
ral Study, the overall prevalence of AF was 3.9%, 
showing an increasing trend with age.4 In another 
study from rural Greece, the prevalence of perma-
nent AF was 5% (6.6% among men and 3.6% among 
women) and again increased with age.5

AF often coexists with other cardiovascular (CV) 
diseases such as hypertension, coronary heart disease, 
and heart failure and is estimated to be one of the 
conditions that will evolve into epidemics in the 21st 
century.6 AF increases CV morbidity and mortality, 
it is an independent risk factor for stroke, increasing 
its risk by 3- to 5-fold, and promotes the incidence of 
heart failure.7-12

AF also imposes a high economic burden on pub-
lic health, as is shown by results from the Euro Heart 
Survey.13 It accounts for approximately one third of 
hospitalisations for cardiac rhythm disturbances.10 For 
instance, in Greece, the estimated health care cost 
of AF accounted for approximately €272 million, or 
1.5% of total health care expenditures, in 2006.14

In addition, the presence of AF influences the 
quality of life of the patients involved, not only be-
cause it increases CV morbidity, but also because the 
adopted therapeutic strategies present side effects.6

The available data regarding the management 
of AF patients in the real world derive mainly from 
the data of the Euro Heart Survey,13 a >10-year pan-
European survey of AF management and the most 
recent European registries, such as the EURObser-
vational Research Programme AF Registry and the 
PREFER Registry, designed to describe the manage-
ment of AF patients in Europe after the release of 
the 2010 AF guidelines of the European Society of 
Cardiology (ESC).15,16

RECORD AF is another study that provided in-
formation regarding the rationale for the selection of 
different therapeutic approaches (rate or rhythm con-
trol), as well as the effect of these strategies on CV 
morbidity and mortality in patients with AF.17

The RAFTING registry is the most recent coun-
trywide prospective observational study designed to 
depict the current clinical and management profile of 
AF patients in Greece.18

Different treatment strategies (rate or rhythm 
control) have been proposed for AF patients and 
have shown similar results in terms of reduction 
of morbidity and mortality, according to large ran-
domised controlled trials RCTs.19,20

Although some studies and data have assessed 
the correlations among CV morbidity and mortality 
of AF, there is a shortage of data for Greek patients 
with AF.

The aim of this multi-centre, epidemiological, 
prospective observational study (ODYSSEY) was to 
assess CV morbidity and total mortality during two 
years of follow up of AF patients among the private 
sector on a countrywide basis, as well as to evaluate 
the effects of different treatment strategies (rate and 
rhythm control) on CV morbidity and mortality.

ODYSSEY study investigators also collected real-
life information regarding the incidence of CV risk 
factors in relation to the morbidity and mortality of 
patients with AF, as well as recording pharmacologi-
cal or non-pharmacological treatment, adverse events 
(AEs), and data regarding the management of pa-
tients with AF on an annual basis.

Methods

Study design

This study was conducted in 100 sites (private cardi-
ologists) in Greece between October 2009 and Oc-
tober 2013. The site selection was performed follow-
ing a relative feasibility questionnaire among the pri-
vate sector in the entire Greek geographical territory, 
distributed in urban, suburban and rural areas that 
would be representative of available epidemiological 
patterns. The selection of cardiologists was reviewed 
by the National Coordinator of the study (P. Vardas), 
who was the final arbiter of site selection and distri-
bution of the patient population. Each centre recruit-
ed a maximum of 20 consecutive patients who met 
the inclusion and exclusion criteria of the study.

The study protocol was approved by the Nation-
al Coordinator’s Hospital Scientific Committee and 
by the Greek National Organisation for Medicines. It 
was conducted in accordance with the Declaration of 
Helsinki and Good Epidemiological Practice Guide-
lines and subjects provided written informed consent.

Participants

Patients diagnosed with AF verified by a standard 
ECG, attending the physician’s office seeking treat-
ment or follow up of their disease, and older than 
18 years, were eligible. The study did not interfere 
with clinical practice and only collected data from 
consecutive patients with AF, including their de-
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mographic characteristics, clinical profiles, thera-
peutic strategies, anticoagulation therapy, estimat-
ed stroke risk (CHA2DS2-VASc score),21 and out-
comes, prospectively at 4 visits: baseline (Visit 0-V0), 
6±2 months (site visit or phone contact) (Visit 1-V1), 
12±2 months (Visit 2-V2), and 24±2 months (Visit 
3-V3). Clinical data were retrieved from the medical 
records.

Exclusion criteria included patients with a life ex-
pectancy of less than 2 years, pulmonary hypertension 
(stage III or IV New York Heart Association [NY-
HA]/World Health Organisation), supraventricular 
arrhythmia other than AF, and reversible causes of 
AF (e.g. thyrotoxicosis).

In total, 1545 patients from 94 sites consented 
and were included in the baseline data, although full 
data on the clinical subtype of AF was available for 
only 1499 patients. Of the 1545 patients included at 
baseline, 1083 (70%) completed the study, 41 died 
(2%), and 421 were lost to follow up (27%).

More specifically, 1545 patients were included in 
V0, 1302 patients (84%) were included in V1, 1214 
patients (78%) were included in V2 and 1083 patients 
(70%) were included in V3, as shown in Figure 1.

Endpoints and safety measurements

The primary endpoint was the estimation of annu-
al CV morbidity and total mortality in patients with 
AF and the evaluation of the correlation of different 
treatment strategies (rate or rhythm control) with CV 
morbidity and total mortality on an annual basis. CV 
morbidity was assessed by recording acute myocardi-
al infarction, stable/unstable angina, stroke, transient 
ischaemic attack, heart failure (new onset or worsen-
ing), or hospitalisation for CV causes. Total mortal-
ity was adjudicated as death from any cause, wheth-
er CV or not, and was classified into four categories: 
deaths due to arrhythmia, to non-arrhythmic cardiac 
causes, to non-cardiac vascular causes, and to non-
CV causes. The main causes of CV death were heart 
failure, cardiogenic shock, acute myocardial infarc-
tion or unstable angina, ventricular arrhythmia, sud-
den cardiac death, pulmonary or peripheral embo-
lism, cardiac tamponade, aortic dissection or death 
during cardiac surgery (intracoronary bypass, coro-
nary artery bypass surgery, pacemaker or defibrillator 
placement, ablation).

Secondary endpoints included the following: es-
timation of CV mortality for different treatment 
strategies (rate or rhythm control), percentage of 

patients with new onset heart failure on different 
treatment strategies (rate or rhythm control), per-
centage of patients with changes in NYHA function-
al classification of heart failure during follow up by 
therapeutic strategy (rate or rhythm control), hos-
pitalisation rate due to recurrence of AF by thera-
peutic strategy, proportion of patients that changed 
therapeutic strategy (rate or rhythm control) during 
follow up, assessment of the impact of CV risk fac-
tors on CV morbidity and total mortality, relation of 
AEs to medications for AF, and collection of data 
regarding the management of patients with AF on 
an annual basis.

Sample population size

The planned number of 1642 patients was calculated 
based on the estimated evidence of the annual cardi-
ac event incidence (about 10%), taking into account 
that 10% of the patients might be lost to follow up, 
leading to a final number of patients for analysis of 
1478. Based on this sample size, the expected inci-

1545 patients consented and
included (V0)

1302 patients at 6 months
follow up (V1)

12 patients died, 76 patients
were lost to follow up

1214 patients at 12 months
follow up (V2)

21 patients died, 110 patients
were lost to follow up

1083 patients at 24 months
follow up (V3)

8 patients died, 235 patients
were lost to follow up

Figure 1. Study flowchart



478 • HJC (Hellenic Journal of Cardiology)

P. Vardas et al

dence during the study can be calculated with an ac-
curacy of 2%.

Statistical analysis

For the implementation of the statistical analysis, de-
scriptive statistics were used for the following group 
of variables: demographics, clinical measurements, 
CV risk factors, medical history of CV disease, medi-
cal history of other disease and AF history.

For quantitative variables, mean, median, stan-
dard deviation, minimum, maximum, lower 5%, up-
per 5%, lower 25%, upper 25% were used. For quali-
tative variables the distribution table of the answers 
was presented.

To identify confounders, χ2 and Kolmogorov–
Smirnov tests, at the 95% significance level, were 
used. Paired t-tests were used for comparisons be-
tween endpoints versus baseline for the same sub-
ject. The population was split into two subgroups 
according to treatment strategy: the first subgroup 
contained patients who followed the rhythm-con-
trol treatment strategy and the second subgroup con-
tained patients who followed the rate-control treat-
ment strategy.

Logistic regression analysis was used with risk 
factors as independent variables and the odds of suc-
cess as dependent variables. All statistical analyses 
were implemented at a significance level α=0.05 us-
ing the statistical package SAS 9.3 – SAS Enterprise 
Guide 5.1.

Results

Baseline characteristics

Baseline and clinical characteristics of the study pop-
ulation according to treatment strategy are shown in 
Table 1. Overall, patients assigned to a rhythm-con-
trol strategy were younger and more likely to have 
fewer concomitant risk factors and diseases. The most 
common concomitant risk factors were hypertension, 
dyslipidaemia, smoking, abdominal obesity, family 
history of coronary heart disease, and diabetes. A sta-
tistically greater percentage of patients on rate con-
trol had hypertension and diabetes compared to pa-
tients under rhythm-control treatment.

The most common concomitant diseases were 
valvular heart disease, coronary heart disease, heart 
failure, myocardial infarction, stroke, transient isch-
aemic attack, and carotid stenosis. A statistically great-

er percentage of patients on rate control suffered 
from these diseases compared to patients under 
rhythm-control treatment.

The most common types of AF were permanent 
(45%), paroxysmal (35.7%), and persistent (10.7%), 
while first attack of AF (lone AF) was reported in on-
ly 8.6% of patients. The distribution of the rhythm-
control treatment strategy was as follows: first epi-
sode (11.3%), paroxysmal (70.6%), persistent (15%), 
and permanent AF (3.2%). The distribution of 
the rate-control treatment strategy was as follows: 
first episode (5.3%), paroxysmal (5.9%), persistent 
(7.9%), and permanent AF (80.9%). In total, at base-
line, a rhythm-control strategy was selected in 43% 
of patients and a rate-control strategy in 57% of pa-
tients.

Therapy

Drugs given for different types of AF at each visit

The distribution of the drugs that patients received 
at V0, V1, V2, and V3 per type of AF are shown in 
Figures 2-5. Treatment using various antiarrhyth-
mic drug classes was similar between visits. B-block-
ers (excluding sotalol) were the most commonly used 
drugs, followed by Class III and Class Ic drugs and 
amiodarone for all types of AF.

Anticoagulation therapy

At baseline, 69.7% of patients received therapy with 
oral anticoagulants. In the rhythm-control treatment 
group 51.5% of patients received oral anticoagulants, 
while in the rate-control treatment group 83.6% of 
patients received oral anticoagulants, as shown in Ta-
ble 2 (χ2 test, p<0.0001).

At baseline, 92.8% of patients had a CHA2DS2-
VASc score ≥2 and 7.2% of patients had CHA2DS2-
VASc score<2.

At V3, 65.8% of patients received therapy with 
oral anticoagulants. In the rhythm-control treatment 
group 49.9% of patients received oral anticoagulants, 
while in the rate-control treatment group 76.9% of 
patients received oral anticoagulants, as shown in Ta-
ble 3 (χ2 test, p <0.0001).

The use of anticoagulation therapy and antiplate-
let drugs in relation to CHA2DS2-VASc score at each 
visit is shown in Tables 4 and 5. Again the percentage 
of patients receiving oral anticoagulants decreased 
over the study period.
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Table 1. Baseline and clinical characteristics of patients according to treatment strategy (n=1545)

Characteristics	 Overall	 Rhythm control	 Rate control	 p
	 (N=1545)	 Treatment	 Treatment
		  (N=679)/ (43%)	 (N=820)/ (57%)

Age mean (years)	 68.8 ± 10.6	 65.4 ± 11.4%	 71.3 ± 9.0%	 <0.001
Female sex (%)	 634	 (46.7%)	 282	 (48.1%)	 352	 (45.4%)	 0.322
Height (cm)	 168.1 ± 9.3	 168.3 ± 9.6	 168.0 ± 9.0	 0.4550
Weight (kg) (SD)	 80.9 ± 15.7	 80.0 ± 14.2	 81.4 ± 16.2	 0.1854
Waist circumference (cm)	 98.7 ± 15.2	 98.4 ± 15.0	 99.2 ± 15.3	 0.2087
Blood pressure: Systolic (mmHg)	 132.0 ± 16.7	 132.0 ± 18.3	 132.0 ± 15.2	 0.8231
Blood pressure: Diastolic (mmHg)	 80.4 ± 25.7	 80.5 ± 26.1	 79.4 ± 9.7	 0.1956
Resting heart rate (bpm)	 75.7 ± 20.8	 73.4 ± 18.6	 77.4 ± 22.4	 <0.0001
Smoking status:				    0.4335

Never	 730	 (53.4%)	 306	 (53.3%)	 424	 (55.7%)
Active	 191	 (14.1%)	 90	 (15.7%)	 101	 (13.3%)
No smoking Now- Previous	 414	 (30.3%)	 178	 (31.0%)	 236	 (31.0%)

Hypertension	 967	 (67.7%)	 399	 (68.0%)	 568	 (73.4%)	 0.03
Diabetes mellitus	 239	 (17.2%)	 77	 (13.1%)	 162	 (20.9%)	 0.002
Dyslipidaemia	 722	 (52.1%)	 317	 (54.0%)	 405	 (52.3%)	 0.539
Abdominal obesity	 614	 (45.0%)	 265	 (45.1%)	 349	 (45.1%)	 0.9841
Family history of coronary heart disease	 270	 (19.6%)	 123	 (21.0%)	 147	 (19.0%)	 0.3688
Coronary heart disease	 267	 (19.7%)	 96	 (16.4%)	 171	 (22.0%)	 0.0089
Myocardial infarction	 102	 (7.4%)	 31	 (5.3%)	 71	 (9.2%)	 0.0072
Stroke	 96	 (7.1%)	 24	 (4.1%)	 72	 (9.3%)	 0.0002
Transient ischaemic attack	 93	 (6.5%)	 35	 (6.0%)	 58	 (7.5%)	 0.2731
Peripheral artery disease	 68	 (4.7%)	 23	 (3.9%)	 45	 (5.8%)	 0.1143
Carotid stenosis	 103	 (7.3%)	 34	 (5.8%)	 69	 (8.9%)	 0.0320
Heart failure	 321	 (22.6%)	 84	 (14.3%)	 237	 (30.5%)	 <0.0001
Valvular heart disease	 553	 (38.9%)	 173	 (29.5%)	 380	 (49%)	 <0.0001
Peripheral embolic episodes	 8	 (0.8%)	 2	 (0.3%)	 6	 (0.8%)	 0.3307
History of supraventricular or ventricular arrhythmia	 73	 (5.0%)	 38	 (6.5%)	 35	 (4.5%)	 0.1122
History of cardiovascular interventions	 246	 (17.6%)	 83	 (14.1%)	 163	 (21.0%)	 0.0011
Type of AF:							       0.0001

First episode	 104	 (8.6%)	 64	 (11.3%)	 40	 (5.3%)	
Paroxysmal	 445	 (35.7%)	 401	 (70.6%)	 44	 (5.9%)
Persistent	 144	 (10.7%)	 85	 (15.0%)	 59	 (7.9%)
Permanent	 625	 (45.0%)	 18	 (3.2%)	 607	 (80.9%)

ECG at visit:
Atrial fibrillation		  59.6%	 144	 (24.5%)	 707	 (91.2%)	 <0.0001
Sinus rhythm		  33.4%	 404	 (68.8%)	 33	 (4.3%)	 <0.0001

Values are mean ± SD or n (%)

60,00%
50,00%
40,00%
30,00%
20,00%
10,00%
0,00%

Class la Class lc Class III Sotalol Amiodarone Cardiac
glycosides

Calcium
channel
blockers

B-lockers
(without
sotalol)

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001<0.0010.004

Paroxysmal
Persistent
Permanent

Figure 2. Drug regimen selected according to the type of atrial fibrillation at V0.
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Figure 3. Drug regimen selected according to the type of atrial fibrillation at V1.
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Figure 4. Drug regimen selected according to the type of atrial fibrillation at V2.

Figure 5. Drug regimen selected according to the type of atrial fibrillation at V3.
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Clinical outcomes
Clinical outcome events occurring per visit and ther-
apy are presented in Tables 6, 7, and 8. More clinical 
events were observed in the rate-control treatment 
strategy group at all visits. Hospitalisations or pro-
longation of hospitalisation for CV reasons were the 

most common clinical events, similar for both strate-
gies at all visits but with a declining rate from V1 to 
V3. The study showed no statistically significant rela-
tionship between stroke or transient ischaemic attack 
versus anticoagulation therapy for either therapeutic 
strategy (p=0.4118, p=0.9327).

Table 3. Anticoagulation therapy at V3.

Receiving oral anticoagulant therapy (OACs)		  Treatment	 p

		  Rhythm control	 Rate control

No	 Frequency	 218	 145	 <0.001
 	 Col Pct	 50.1%	 23.1%
Yes	 Frequency	 217	 482
 	 Col Pct	 49.9%	 76.9%

Table 4. CHA2DS2-VASc Score and the use of Anticoagulation therapy.

Visit	 CHA2DS2-VASc Score	 anticoagulation therapy	 p
		  No	 Yes

V0	 <2	 60.9%	 39.1%	 <0.0001
	 ≥2	 29.8%	 70.2%
V1	 <2	 43.1%	 56.9%	 0.1650
	 ≥2	 36.4%	 63.6%
V2	 <2	 43.1%	 56.9%	 0.4307
	 ≥2	 39.2%	 60.8%
V3	 <2	 41.9%	 58.1%	 0.3353
	 ≥2	 36.9%	 63.1%

Table 2. Anticoagulation therapy at V0.

Receiving oral anticoagulant therapy (OACs)		  Treatment	 p

		  Rhythm control	 Rate control

No	 Frequency	 285	 127	 <0.0001
	 Col Pct	 48.6%	 16.4%
Yes	 Frequency	 302	 649
	 Col Pct	 51.5%	 83.6%

Table 5. CHA2DS2-VASc Score and the use of antiplatelet drugs.

Visit	 CHA2DS2-VASc Score	 anticoagulation therapy	 p
		  No	 Yes

V0	 <2	 64.6%	 35.4%	 0.5819
	 ≥2	 67.1%	 32.9%
V1	 <2	 74.3%	 25.7%	 0.5322
	 ≥2	 71.5%	 28.5%
V2	 <2	 76.5%	 23.5%	 0.5660
	 ≥2	 73.9%	 26.1%
V3	 <2	 74.2%	 25.8%	 0.9313
	 ≥2	 74.6%	 25.4%
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Table 6. Clinical outcomes at V1.

Clinical events at V1	 Rhythm control	 Rate control	 p
 	 n	 N	 %	 n	 N	 %

Any clinical event	 60	 649	 9.4	 121	 789	 15.3	 0.005
Stroke	 8	 649	 1.2	 12	 789	 1.5	 0.642
Transient ischaemic attack	 4	 649	 0.6	 13	 789	 1.7	 0.071
Myocardial infarction
Hospitalisation or prolongation of	 1	 649	 0.2	 1	 789	 0.1	 --

hospitalisation for arrhythmia or proarrhythmia	 50	 649	 7.7	 19	 789	 2.4	 <0.001
Hospitalisation or prolongation of hospitalisation	 40	 649	 6.2	 55	 789	 7	 0.54

for other CV events or interventions
Congestive heart failure	 3	 649	 0.5	 15	 789	 1.9	 0.0146
Unstable angina	 9	 649	 1.4	 8	 789	 1.0	 0.515

Other	 24	 649	 3.7	 33	 789	 4.2	 0.640
Hospitalisation or prolongation of hospitalisation	 0	 649	 0	 3	 789	 0.4	 ---
for major complications of ablative procedure

Table 7. Clinical outcomes at V2.

Clinical events at V2	 Rhythm control	 Rate control	 p
 	 n	 N	 %	 n	 N	 %

Any clinical event	 55	 583	 9.4	 87	 739	 11.8	 0.173
Stroke	 7	 583	 1.2	 7	 739	 1	 0.655
Transient ischaemic attack	 3	 583	 0.5	 7	 739	 1	 0.367
Myocardial infarction	 0	 583	 0	 1	 739	 0	 -
Hospitalisation or prolongation of hospitalisation

for arrhythmia or proarrhythmia	 31	 583	 5.3	 14	 739	 1.9	 0.007
Hospitalisation or prolongation of hospitalisation for

other CV events or interventions	 22	 583	 3.8	 36	 739	 4.9	 0.333
Congestive heart failure	 0	 583	 0	 4	 739	 0.5	 -
Unstable angina	 2	 583	 0.3	 5	 739	 0.7	 0.407
Other	 19	 583	 3.3	 27	 739	 3.7	 0.698
Hospitalisation or prolongation of hospitalisation for

major complications of ablative procedure	 0	 583	 0	 2	 739	 0.3	 -

Table 8. Clinical outcomes at V3.

Clinical events at V3	 Rhythm control	 Rate control	 p
 	 n	 N	 %	 n	 N	 %

Any clinical event	 39	 521	 7.5	 9	 697	 13.1	 0.0018
Stroke	 1	 521	 0.2	 22	 697	 3.2	 -
Transient ischaemic attack	 4	 521	 0.8	 9	 697	 1.3	 0.379
Myocardial Infarction	 0	 521	 0	 3	 697	 0.4	 -
Hospitalisation or prolongation of hospitalisation

for arrhythmia or proarrhythmia	 27	 521	 5.2	 15	 697	 2.2	 0.004
Hospitalisation or prolongation of hospitalisation for

other CV events or interventions	 22	 521	 4.2	 39	 697	 5.6	 0.277
Congestive heart failure	 6	 521	 1.2	 10	 697	 1.4	 0.668
Unstable angina	 4	 521	 0.8	 7	 697	 1	 -
Other	 8	 521	 0.5	 24	 697	 3.4	 0.039
Hospitalisation or prolongation of hospitalisation for

major complications of ablative procedure	 1	 521	 0.2	 4	 697	 0.6	 -
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Primary endpoints

Annual CV morbidity and correlation with different 
treatment strategies

Non-adjusted ratio

The annual non-adjusted CV morbidity was 18.1% 
[95% CI 16.0–20.3%] and 17.2% [13.9–18.4%] in the 
first and second year. At the end of the first year, the 

non-adjusted CV morbidity was 17.1% [14.0–20.3%] 
for rhythm-control treatment and 18.9% [15.9–
21.8%] for rate-control treatment (p=0.477) (Table 
9). At the end of the second year, the non-adjusted 
CV morbidity was 14.9% [11.6–18.2%] for rhythm-
control treatment and 17.2% [14.1–20.2%] for rate-
control treatment (p=0.367) (Table 10).

After adjustment for potential confounders for 
morbidity (hypertension, diabetes, coronary heart dis-
ease, stroke, peripheral artery disease, carotid steno-
sis, heart failure, valvular heart disease, myocardial 
infarction), following a direct standardisation meth-
od, the confounder-adjusted morbidity rates were es-
timated for both AF treatment strategies. The 95% 
confidence interval (CI) was calculated and a Man-
del–Haenszel χ2 test was used to examine the hypoth-
esis Ho: RR=1 vs. Ha: RR≠1 (or Ho: RRad=1 vs. 
Ha: RRad≠1).

Table 9. Morbidity rates by treatment group (1st year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control

No	 Frequency	 459	 550
	 Col Pct	 82.9%	 81.1%
Yes	 Frequency	 95	 128
	 Col Pct	 17.1%	 18.9%	 0.477

Table 9A. Morbidity by therapy group and risk factor (1st year)

	 Frequencies		  Crude RR	 Chi-Square	 Adjusted RR (Rrad)	 Chi-Square
				    test RR=1		  test RRad=1
 	 Rhythm control	 Rate control

Morbidity:	 No	 Yes	 No	 Yes		  95% CI of RR	 p		  95% CI of RR	 p
Risk factor:	 Blood pressure

Yes	 72	 94	 20	 30		  0.95	 	 0.72		  0.97	 	 0.80
No	 284	 395	 146	 154	 0.768592		  1.167466	 	 0.77244		  1.16165

Risk factor:	 Diabetes mellitus
Yes	 20	 31	 72	 93		  0.95	 	 0.72		  0.98	 	 0.89
No	 52	 104	 378	 445	 0.768592		  1.167466	 	 0.772438		 1.161654

Risk factor:	 Coronary heart disease
Yes	 31	 41	 60	 85		  0.92	 	 0.59		  0.99	 	 0.93
No	 53	 113	 377	 436	 0.748198		  1.136405	 	 0.754448		 1.12699

Risk factor:	 Stroke
Yes	 1	 16	 90	 110		  0.92	 	 0.59		  0.94	 	 0.63
No	 16	 52	 414	 497	 0.748198		  1.136405	 	 0.747546		 1.137396

Risk factor:	 Carotid stenosis
Yes	 8	 17	 83	 109		  0.92	 	 0.59		  0.95	 	 0.68
No	 24	 43	 406	 506	 0.748198		  1.136405	 	 0.751073		 1.132054

Risk factor:	 Heart failure
Yes	 35	 64	 56	 62		  0.92	 	 0.59		  1.16	 	 0.24
No	 39	 144	 391	 405	 0.748198		  1.136405	 	 0.948332		 1.407189

Risk factor:	 Valvular heart disease
Yes	 40	 68	 51	 58		  0.92	 	 0.59		  1.02	 	 0.88
No	 108	 256	 322	 293	 0.748198		  1.136405	 	 0.832048		 1.248276

Risk factor:	 Myocardial infarction
Yes	 10	 25	 81	 101		  0.92	 	 0.59		  0.99	 	 0.95
No	 15	 38	 415	 511	 0.748198		  1.136405	 	 0.75169		  1.131125
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First year adjusted relative risk (RR)

Table 9A presents the results of the stratified analy-
sis for the first year data. Frequencies, crude and ad-
justed RR, 95% CI and p-value from the Mandel–

Haenszel χ2 test are presented. There was no signifi-
cant confounding for any confounder variables except 
heart failure. According to the Mandel–Haenszel 
χ2 test, the hypothesis that relative risk is equal to 1 
could not be rejected.

Second year adjusted RR

Table 10A presents the results of the stratified analy-
sis for the second year data. Frequencies, crude and 
adjusted RR, 95% CI and p-value from the Man-
del–Haenszel χ2 test are presented. There was signifi-
cant confounding for all confounder variables except 
blood pressure. According to the Mandel–Haenszel 
χ2 test, the hypothesis that relative risk is equal to 1 
could be rejected.

Table 10. Morbidity rates by treatment group (second year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control

No	 Frequency	 388	 482
	 Col Pct	 85.1%	 82.8%
Yes	 Frequency	 68	 100
	 Col Pct	 14.9%	 17.2%	 0.367

Table 10A. Morbidity by therapy group and risk factor (second year)

	 Frequencies		  Crude RR	 Chi-Square	 Adjusted RR (Rrad)	 Chi-Square
				    test RR=1		  test RRad=1
 	 Rhythm control	 Rate control

Morbidity:	 No	 Yes	 No	 Yes		  95% CI of RR	 p		  95% CI of RR	 p

Risk factor:	 Blood pressure
Yes	 45	 77	 23	 22		  0.85	 	 0.36		  0.88	 	 0.37
No	 263	 333	 125	 149	 0.67033		  1.08615	 	 0.671992		  1.083462

Risk factor:	 Diabetes mellitus
Yes	 9	 23	 59	 76		  0.85	 	 0.36		  0.88	 	 0.40
No	 50	 93	 338	 389	 0.67033		  1.08615	 	 0.671433		  1.084365

Risk factor:	 Coronary heart disease
Yes	 21	 31	 46	 69		  0.83	 	 0.29		  0.89	 	 0.43
No	 47	 81	 341	 401	 0.653439		  1.060169	 	 0.658299		  1.052343

Risk factor:	 Stroke
Yes	 3	 17	 64	 83		  0.83	 	 0.29		  0.89	 	 0.44
No	 14	 44	 374	 438	 0.653439		  1.060169	 	 0.652808		  1.061194

Risk factor:	 Carotid stenosis
Yes	 9	 17	 58	 83		  0.83	 	 0.29		  0.87	 	 0.33
No	 23	 32	 365	 450	 0.653439		  1.060169	 	 0.656695		  1.054912

Risk factor:	 Heart failure
Yes	 25	 45	 42	 55		  0.83	 	 0.29		  1.03	 	 0.84
No	 36	 126	 352	 356	 0.653439		  1.060169	 	 0.81786		  1.294341

Risk factor:	 Valvular heart disease
Yes	 26	 55	 41	 45		  0.83	 	 0.29		  0.91	 	 0.53
No	 110	 220	 278	 262	 0.653439		  1.060169	 	 0.654346		  1.058699

Risk factor:	 Myocardial infarction
No	 10	 16	 50	 84		  0.75	 	 0.10		  0.80	 	 0.14
Yes	 18	 35	 370	 447	 0.57977		  0.958247	 	 0.58354		  0.952056
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Total mortality and correlation with different treatment 
strategies

Non-adjusted incidence ratio

Overall non-adjusted mortality was 1.6% [0.9–2.3%] 
and 1.9% [1.1–2.7%] in the first and second year. At 
the end of the first year, the non-adjusted mortal-
ity was 0.7% [0.02–1.5%] for rhythm-control treat-

ment and 2.3% [1.9–3.4%] for rate-control treatment 
(p=0.030) (Table 11). At the end of the second year, 
the non-adjusted mortality ratio was 0.6% [0–1.4%] 
for rhythm-control treatment and 2.8% [1.5–4.1%] 
for rate-control treatment (p=0.009) (Table 12).

For total mortality, rhythm vs. rate control sho
wed a lower incidence in both the first and second 
year. However, we have to underline the significant 
differences in patients’ characteristics between the 
two different strategies, as mentioned before in base-
line characteristics.

After adjustment for potential confounders for 
mortality (hypertension, diabetes, coronary heart dis-
ease, stroke, peripheral artery disease, carotid steno-
sis, heart failure, valvular heart disease, myocardial 
infarction), following a direct standardisation meth-
od, the confounder-adjusted mortality rates were esti-
mated for both AF treatment strategies.

Table 11. Mortality by Treatment Group (1st year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control

Alive	 Frequency	 537	 677
	 Col Pct	 99.3%	 97.7%
Deaths	 Frequency	 4	 16
	 Col Pct	 0.7%	 2.3%	 0.030

Table 11A. Mortality by therapy group and risk factor (1st year)

	 Frequencies		  Crude RR	 Chi-Square	 Adjusted RR (Rrad)	 Chi-Square
				    test RR=1		  test RRad=1
 	 Rhythm control	 Rate control

Death	 No	 Yes	 No	 Yes		  95% CI of RR	 p		 95% CI of RR	 p
Risk factor:	 Blood pressure

Yes	 3	 14	 1	 2		  0.31	 	 0.03		  0.32	 	 0.03
No	 364	 467	 171	 199	 0.12		  0.78	 	 0.12		  0.78

Risk factor:	 Diabetes mellitus
Yes	 3	 4	 1	 12		  0.31	 	 0.03		  0.37	 	 0.05
No	 70	 141	 467	 534	 0.13		  0.78	 	 0.16		  0.87

Risk factor:	 Coronary heart disease
Yes	 1	 3	 3	 13		  0.32	 	 0.03		  0.32	 	 0.03
No	 88	 138	 448	 539	 0.13		  0.79	 	 0.13		  0.78

Risk factor:	 Stroke
Yes	 1	 0	 3	 16		  0.32	 	 0.03		  0.33	 	 0.03
No	 18	 68	 518	 611	 0.13		  0.79	 	 0.13		  0.75

Risk factor:	 Carotid stenosis
Yes	 1	 0	 3	 16		  0.32	 	 0.03		  0.32	 	 0.03
No	 31	 50	 505	 627	 0.13		  0.79		  0.13		  0.78

Risk factor:	 Heart failure
Yes	 1	 3	 3	 13		  0.32	 	 0.03		  0.32	 	 0.03
No	 73	 193	 463	 484	 0.13		  0.79		  0.13		  0.77

Risk factor:	 Valvular heart disease
Yes	 2	 9	 2	 7		  0.32	 	 0.03		  0.36	 	 0.05
No	 154	 318	 382	 359	 0.13		  0.79	 	 0.14		  0.89

Risk factor:	 Myocardial infarction
Yes	 0	 4	 4	 12		  0.32	 	 0.03		  0.33	 	 0.04
No	 31	 59	 505	 619	 0.13		  0.79	 	 0.12		  0.81
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First year adjusted RR

Table 11A presents the results of the stratified analy-
sis for the first year data. Frequencies, crude and ad-
justed RR, 95% CI and p-value from the Mandel–
Haenszel χ2 test are presented. There was no signifi-
cant confounding for any confounder variables except 
diabetes mellitus and valvular heart disease. Accord-
ing to the Mandel–Haenszel χ2 test, the hypothesis 
that relative risk is equal to 1 could be rejected for all 

the risk factors; the p-value for valvular heart disease 
was very close to the cut-off point of 0.05.

Second year adjusted RR

Table 12A presents the results of the stratified analy-
sis for the first year data. Frequencies, crude and ad-
justed RR, 95% CI and p-value from the Mandel–
Haenszel χ2 test are presented. There was no signifi-
cant confounding for any confounder variables except 
heart failure. According to the Mandel–Haenszel 
χ2 test, the hypothesis that relative risk is equal to 1 
could be rejected for all the risk factors.

Secondary outcomes

Estimation of CV mortality for different treatment strategies 
(rate or rhythm control)

Rhythm control vs. rate control showed a lower in-

Table 12A. Mortality by therapy group and risk factor (second year)

	 Frequencies		  Crude RR	 Chi-Square	 Adjusted RR (Rrad)	 Chi-Square
				    test RR=1		  test RRad=1
 	 Rhythm control	 Rate control

Death	 No	 Yes	 No	 Yes		  95% CI of RR	 p		 95% CI of RR	 p
Risk factor:	 Blood pressure

Yes	 1	 13	 2	 5		  0.22		  0.01		  0.22		  0.01
No	 310	 434	 155	 183	 0.07967		  0.613856		  0.078421	 0.623633

Risk factor:	 Diabetes mellitus
Yes	 0	 8	 3	 10		  0.22		  0.01		  0.24		  0.02
No	 57	 120	 408	 497	 0.07967		  0.613856		  0.075689	 0.646141

Risk factor:	 Coronary heart disease
Yes	 1	 7	 2	 11		  0.22		  0.01		  0.24		  0.01
No	 72	 120	 392	 498	 0.079971		  0.616175	 	 0.079981	 0.616101

Risk factor:	 Stroke
Yes	 0	 1	 3	 17		  0.22		  0.01		  0.22		  0.01
No	 16	 61	 448	 557	 0.079971		  0.616175	 	 0.079422	 0.620436

Risk factor:	 Carotid stenosis
Yes	 0	 1	 3	 17		  0.22		  0.01		  0.23		  0.01
No	 31	 50	 433	 568	 0.079971		  0.616175	 	 0.079802	 0.617485

Risk factor:	 Heart failure
Yes	 1	 6	 2	 12		  0.22		  0.01		  0.25		  0.01
No	 68	 169	 396	 449	 0.079971		  0.616175	 	 0.090342	 0.673926

Risk factor:	 Valvular heart disease
Yes	 1	 9	 2	 9		  0.22		  0.01		  0.23		  0.01
No	 137	 280	 327	 338	 0.079971		  0.616175	 	 0.07909	 0.623044

Risk factor:	 Myocardial infarction
Yes	 0	 3	 3	 15		  0.22		  0.01		  0.23		  0.01
No	 30	 51	 434	 567	 0.079971		  0.616175	 	 0.079156	 0.622525

Table 12. Mortality by treatment group (second year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control	

Alive	 Frequency	 465	 618
	 Col Pct	 99.4%	 97.2%	
Deaths	 Frequency	 3	 18	
	 Col Pct	 0.6%	 2.8%	 0.009
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cidence of CV mortality in both the first (0.4% vs. 
1.0% p<0.0038) and the second year (0% vs. 1.1%, 
p=0.05), as shown in Tables 13 and 14.

Percentage of patients with new-onset heart failure for 
different treatment strategies (rate or rhythm control)

Patients under rhythm control vs. rate control pre-
sented a lower incidence of new-onset heart failure 
(7.1% vs. 12.9%, p=0.0005), as shown in Table 15.

Percentage of patients with changes in NYHA functional 
class of heart failure during follow up by treatment strategy 
(rate or rhythm control)

Patients under rhythm control vs. rate control pre-
sented less change in NYHA class (8.9% vs. 15.4%, 
p=0.0005) in the overall period, as shown in Table 
16. More specifically, patients under rhythm control 
vs. rate control, presented a lower incidence of wors-
ening NYHA class (4.0% vs. 7.1%, p<0.0001) in the 
overall period, as shown in Table 17.

Hospitalisation rate due to recurrence of AF by therapeutic 
strategy

Patients under rhythm control vs. rate control showed 
a higher incidence of hospitalisations (8.6% vs. 4.2%, 
p=0.006, 95%CI: 5.4–11.8%) due to relapse of AF 
and subsequent need of rhythm restoration, as shown 
in Table 18. Overall, 13.7% of patients needed hos-
pital admission during the 2-year interval. The mean 
number of admissions was 5.1 and the mean duration 
of hospital stay was 22.9 days, while 3% of the pa-
tients needed surgery. For the patients who needed 
surgery the mean number of operations was 1.2.

Proportion of patients who changed therapeutic strategy 
(rate or rhythm control) during follow up

Management of AF was considered a therapeutic suc-
cess if the following conditions were met: 17

•	 for the rhythm-control strategy, if the patient was 
in sinus rhythm on the ECG at the 12-month visit;

Table 13. Cardiovascular mortality by treatment group (1st year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control

Alive or death	 Frequency	 492	 633	
from other reason	 Col Pct	 99.6%	 99.0%
Deaths	 Frequency	 2	 7
	 Col Pct	 0.4%	 1.0%	 0.038

Table 14. Cardiovascular mortality by treatment group (second 
year).

	 End of 1st year	 Treatment Group	 p
		  Rhythm control	 Rate control

Alive or death	 Frequency	 470	 632	
from other reason	 Col Pct	 100%	 98.9%
Deaths	 Frequency	 0	 7
	 Col Pct	 0%	 1.1%	 0.05

Table 15. Percentage of patients with new onset heart failure per treatment.

	 Rhythm control	 Rate control
	 	 Std Err of	 95% Confidence	 	 Std Err of	 95% Confidence
		  Percent	 interval		  Percent	 interval
New	 Percent		  for Percent	 Percent		  for Percent	 p

No	 92.9%	 1.4699	 90.0%	 95.7%	 87.1%	 1.6145	 83.9%	 90.2%	 0.0005
Yes	 7.1%	 1.4699	 4.3%	 10.0%	 12.9%	 1.6145	 9.8%	 16.1%

Table 16. NYHA change per treatment

	 Rhythm control	 Rate control
	 	 Std Err of	 95% Confidence	 	 Std Err of	 95% Confidence
NYHA		  Percent	 interval		  Percent	 interval
Change	 Percent		  for Percent	 Percent		  for Percent	 p

No	 91.1%	 1.6394	 87.9%	 94.30%	 84.6%	 1.7477	 81.1%	 88.0%	 0.0005
Yes	 8.9%	 1.6394	 5.7%	 12.10%	 15.4%	 1.7477	 12.0%	 18.9%
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•	 for the rate-control strategy, if the patient had a 
resting heart rate of ≤80 beats/min on the ECG at 
the 12-month visit.

Table 19 presents the rates of therapeutic success and 
changes in strategy per visit.

The distribution of the therapeutic strategies per 
visit and AF type is given in Table 20. Rhythm control 
was the most used therapeutic strategy for the parox-
ysmal and persistent type, while rate control was cho-
sen for the permanent type of AF. There were more 
switches in the therapeutic strategy of patients with 
paroxysmal and persistent type of AF than in the per-
manent type.

Assessment of the impact of CV risk factors on CV 
morbidity and total mortality on an annual basis

Logistic regression models showed that CV morbid-
ity was affected mainly by dyslipidaemia and diabe-
tes mellitus (p<0.05, odds ratio: 1.45 with 95%CI: 
1.09–1.92, and odds ratio: 1.5 with 95%CI: 1.05–2.13, 
respectively), while total mortality was affected main-
ly by diabetes mellitus (p<0.05, odds ratio: 2.8 with 
95%CI: 1.019–7.66).

Table 19. Therapeutic success and change in treatment strategy per visit.

Visit	 Therapeutic success	 Rhythm control	 Rate control	 p
		  n	 N	 %	 n	 N	 %

V1	 Therapeutic success	 558	 637	 90.3	 617	 789	 78.2
	 Change in strategy between baseline and V1	 54	 679	 8.0	 37	 820	 4.5	 0.004
V2	 Therapeutic success	 575	 618	 93.0	 588	 739	 79.6
	 Change in strategy between V1 and V2	 49	 610	 8.0	 24	 787	 3.1	 <0.001
V3	 Therapeutic success	 446	 497	 89.7	 596	 697	 85.5
	 Change in strategy between V2 and V3	 36	 536	 6.7	 19	 735	 2.6	 <0.001

Table 17. NYHA change per treatment.

Overall period	 Worsening	 Stable	 Improvement	 p

Rhythm control	 4.0%	 88.8%	 7.2%
Rate control	 7.1%	 71.5%	 21.5%	 <0.0001

Table 18. Hospitalisation rate due to recurrence of AF by treatment strategy.

	 Rhythm control	 Rate Control
			   95% Confidence			   95% Confidence
		  Std Err of	 interval		  Std Err of	 interval
Hospitalisation	 Percent	 Percent	 for Percent	 Percent	 Percent	 for Percent	 p

No	 91.4%	 1.6117	 88.2%	 94.6%	 95.8%	 0.9713	 93.9%	 97.7%	 0.006
Yes	 8.6%	 1.6117	 5.4%	 11.8%	 4.2%	 0.9713	 2.3%	 6.1%

Table 20. Changes of AF management strategy after each visit in 
different types of AF.

V1	 Paroxysmal	 Persistent	 Permanent	 p
Before the visit:

Rhythm control	 90.9%	 74.2%	 6.7%
Rate control	 9.1%	 25.8%	 93.3%	 <0.001

After the visit:
Rhythm control	 92.5%	 70.1%	 2.9%
Rate control	 7.5%	 29.9%	 97.1%	 <0.001

Change
Yes	 5.4%	 10.3%	 6.2%	 0.181
V2	 Paroxysmal	 Persistent	 Permanent	 p
Before the visit

Rhythm control	 92.5%	 70.1%	 2.9%
Rate control	 7.5%	 29.9%	 97.1%	 <0.0001

After the visit
Rhythm control	 88.4%	 70.7%	 2.5%
Rate control	 11.6%	 29.3%	 97.5%	 <0.0001

Change
Yes	 11.0%	 14.4%	 5.2%	 <0.0001
V3	 Paroxysmal	 Persistent	 Permanent	 p
Before the visit

Rhythm control	 91.9%	 84.2%	 4.2%
Rate control	 8.1%	 15.8%	 95.8%	 <0.0001

After the visit
Rhythm control	 92.4%	 71.8%	 1.9%
Rate control	 7.6%	 28.2%	 98.1%	 <0.0001

Change
Yes	 10.0%	 21.5%	 8.2%	 0.0009
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Adverse events related to medications for AF

Adverse events related to medications for AF are 
shown in Table 21. The safety profile was as expected.

Discussion

Accumulated trial data have shown that there are no 
remarkable differences with regard to various major 
CV endpoints between a rhythm-control and a rate-
control treatment strategy.22-24

In the present study, there were no statistically 
significant differences in CV morbidity between the 
rhythm- and rate-control strategies in the first or sec-
ond year. The annual non-adjusted CV morbidity was 
18.1% and 17.2% in the first and second years, re-
spectively.

However during the same period, patients un-
der rhythm control versus rate control presented a 
statistically significantly lower total mortality in the 
first and second years. The annual non-adjusted 
mortality was 1.6% and 1.9% in the first and second 
years. Patients under rhythm control also present-
ed a lower incidence of CV mortality and new-on-
set heart failure, a smaller percentage worsening in 
NYHA functional class, but a greater hospitalisation 
rate due to relapse of AF with subsequent need for 
rhythm restoration.

However, we have to underline that patients as-
signed to the rate-control treatment strategy were 
older and were more likely to have more risk fac-
tors and concomitant diseases, such as hyperten-
sion, diabetes, coronary heart disease, heart failure, 
myocardial infarction, valvular heart disease, stroke 
and carotid stenosis. The multivariate analysis dem-
onstrated that CV morbidity was affected mainly by 
dyslipidaemia and diabetes mellitus. For dyslipidae-
mia, the odds ratio was 1.45 (95% CI 1.09–1.92) and 
for diabetes mellitus the odds ratio was 1.5 (95% CI 
1.05–2.13). The multivariate analysis demonstrated 
that total mortality was affected mainly by diabetes 
mellitus, with an odds ratio of 2.8 (95% CI 1.019–
7.66). This is in accordance with RECORD AF,25 
where patients under rate control were older and 
had more comorbidities, especially heart failure and 
valvular heart disease, while rhythm control was the 
main therapeutic strategy for patients with paroxys-
mal AF.

AF is independently associated with increased 
morbidity and mortality, mainly due to an increased 
incidence of thromboembolic events. Despite the  
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existence of various anticoagulation drugs and the 
knowledge of the beneficial effects of anticoagulation 
in preventing stroke, anticoagulation prophylaxis in 
patients with AF is underused.16 Many patients with 
AF do not receive anticoagulation therapy or discon-
tinue therapy within 1 year.26 Indeed, in the present 
study, 70% of the patients used oral anticoagulant 
therapy, while the percentage continuing to take oral 
anticoagulants after 2 years of follow up was 65.8%. 
This is in accordance with other registries. In the Eu-
ro Heart Survey, 67% of eligible patients were on an-
ticoagulation therapy.13 In the RECORD AF study,26 
61% were receiving oral anticoagulation, while in the 
AFFECTS study the proportion was 69%.27 Howev-
er, in the most recent European registries, such as the 
EURObservational Research Programme AF Regis-
try and the PREFER Registry, oral anticoagulant use 
has increased to over of 80% of eligible patients, re-
flecting a rapid implementation of 2010 ESC guide-
lines.15,16

Underutilisation of anticoagulants at 40.6% of 
the eligible population was also found by a Greek 
prospective population-based study investigating the 
prevalence of permanent AF, its associated clinical 
conditions, and treatment status in the elderly pop-
ulation in rural Greece.5 Moreover, a recent review 
from the Hellenic Cardiovascular Research Society 
highlighted the current significant real-world under-
use of anticoagulation therapy.28 However, in the 
RAFTING registry, the most recent countrywide ob-
servational study, 74.8% of all patients received anti-
thrombotic therapy.18

In addition, several risk factors, such as diabe-
tes mellitus, arterial hypertension and dyslipidaemia, 
seem to affect CV morbidity and mortality in these 
patients. Overall, the prevalence of risk factors in the 
present study was in accordance with recent interna-
tional registries (Euroheart, RECORD AF, Realise 
AF, EORP-AF, PREFER) and local registries/re-
views for AF. For example, the incidence of arterial 
hypertension was 70%, within the range of 50–90% 
reported in recent studies.5,13,15,16,18,25,29,30

Study limitations

Although data were collected from a broad geo-
graphical sample of cardiologists around Greece to 
present an overview of daily practice, several limita-
tions of the study need to be mentioned. Of the pa-
tients included in V0, 27% were lost to follow up, 
more than the initially estimated 10%, which result-

ed in a smaller final number of patients for analy-
sis. The non-randomised design can be considered 
a limiting factor because of selection bias and the 
lack of a control group. Participation in the study 
was voluntary. Thus, patients and practices enrolled 
may not have been entirely representative. In addi-
tion, participating in a study, particularly as part of 
a quality improvement effort, may alter practice pat-
terns at a study site.31

The limitations of the study also include the risk 
of misclassification of the type or severity of AF. 
However, according to several prior studies, our cur-
rent observations are comparable with those for gen-
eral clinical practice.32-34

Generalisability

This observational study aimed to extend our under-
standing of the management of AF and incidence of 
CV morbidity and total mortality during a 2-year fol-
low up of patients with AF among the private sector 
in Greece. As an observational study, it has its clear 
intrinsic limitations, but its results are reasonably rep-
resentative of the available management of AF.

Conclusions

The ODYSSEY study demonstrated that rhythm con-
trol seems to be the preferred treatment strategy in 
younger AF patients with fewer comorbidities and 
risk factors such as hypertension, diabetes, coronary 
heart disease, heart failure, myocardial infarction, 
valvular heart disease, stroke, and carotid stenosis, 
as well as in patients with paroxysmal and persistent 
AF. There were no statistically significant differences 
in CV morbidity between the rhythm- and the rate-
control treatment strategies. However, patients un-
der rhythm control presented a lower incidence of the 
primary outcome of total mortality, which was statis-
tically significant in both the first and second years 
but did not differ from the first to the second year, as 
well as a lower incidence of secondary outcomes, such 
as CV mortality and new-onset heart failure, and a 
smaller change in NYHA class, but presented more 
hospitalisations due to the relapse of AF. The multi-
variate analysis demonstrated that CV morbidity was 
affected mainly by dyslipidaemia and diabetes melli-
tus, while total mortality was affected mainly by dia-
betes mellitus.

Despite the fact that several studies with antico-
agulants have shown promising results with improved 
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outcomes, the ODYSSEY study confirmed that oral 
anticoagulant therapy remains suboptimal in patients 
with AF.

These data confirm and complement results re-
ported in previous trials and support the need for 
additional future research to estimate the current 
cost of AF,35 to optimise AF treatment,36 and to im-
prove the quality of life and outcomes in patients 
with AF.
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