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Background: Although atrial fibrillation (AF) is a highly prevalent health problem with high morbidity and 
mortality, data regarding the clinical characteristics and management of AF in the Greek population are 
scarce. The “Current Clinical Practice in the MANAGEment of Atrial Fibrillation in Greece’’ study (MANAGE-
AF) aimed to assess the epidemiological features as well as the daily clinical practice in the management of 
Greek patients with AF.
Methods: Taking into consideration the distribution of the Greek population, 603 consecutive patients over 
18 years of age, with any type of AF, presenting at the emergency departments or outpatient clinics of 27 
different centers, were included in our study.
Results: The mean age of the patients was 68.5 ± 12.1 years, with male patients representing 52.5% of the 
study population. The most common AF type in our cohort was non-paroxysmal AF (60%), including the pa-
tients with permanent (24.1%), persistent (17.4%), long-standing (4.8%) and first diagnosed AF (13.8%). 
Hypertension was the most common comorbidity (70.3%). A history of stroke or transient ischemic attack 
was detected in 9.2% of the patients, while 6.2% had a history of gastrointestinal bleeding. About half of the 
patients (49.3%) were treated with anticoagulant drugs, mainly vitamin K antagonists (46.9%), while 34.2% 
were on antiplatelet drugs, aspirin and/or clopidogrel. The mean INR level (1.7 ± 0.8) was sub-therapeutic, 
although the mean values for CHADS2 and CHA2DS2-VASc scores were 1.6 ± 1.2 and 3.0 ± 1.7, respec-
tively.
Conclusion: The MANAGE-AF baseline results indicate unsatisfactory levels of compliance with the current 
guidelines for the management of AF in Greece. Considering the undisputed effectiveness of anticoagulant 
treatment for preventing AF-related strokes, MANAGE-AF demonstrates the need for optimization of our ther-
apeutic strategies for the management of cardioembolic stroke risk.

A trial fibrillation (AF) is the most 
common sustained arrhythmic 
disorder in daily clinical practice.1 

Its prevalence in the general population 

has been estimated at around 1-2%, with 
a progressively increasing prevalence in 
people older than 70 years.2 Current da-
ta suggest that the prevalence of AF will 
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double in the next 50 years.3 Atrial fibrillation is as-
sociated with increased hospitalization rates, mainly 
due to stroke episodes and decompensated chronic 
heart failure. Ischemic strokes related to AF often 
lead patients to severe disability or even to death.4 
Anticoagulant treatment is the cornerstone in the 
management of AF, either with vitamin K antagonists 
(VKAs) or with the new oral anticoagulants (NO-
ACs). The latter include the direct thrombin inhibi-
tor dabigatran etexilate and the anti Xa inhibitors ri-
varoxaban and apixaban, which have gained approv-
al for stroke prevention in non-valvular AF patients. 
The recent European Society of Cardiology (ESC) 
guidelines for the management of patients with AF 
have introduced new algorithms for the assessment of 
thromboembolic as well as bleeding risks. Thus, the 
CHA2DS2-VASc score extends the previous CHADS2 
score for the assessment of thromboembolic risk and 
the HAS-BLED score is used to assess the potential 
bleeding risk.5 

Only limited data are available regarding the 
clinical characteristics of Greek patients suffering 
from AF and its management in Greece. Few stud-
ies have been published representing the epidemi-
ological trends in specific geographic regions. Re-
cently, data were published from the Greek RAFT-
ING registry for patients with AF.6 Our study, 
named ‘‘Current Clinical Practice in the MAN-
AGEment of Atrial Fibrillation in Greece’’ (MAN-
AGE-AF), was an observational prospective multi-
center study. It was designed by the Hellenic Car-
diovascular Research Society to record the “real 
world conditions” in both urban and rural Greek 
regions, regarding the management of AF and the 
adherence of physicians to the recently published 
guidelines.

Methods

The MANAGE-AF study was a 1-year prospective, 
observational study that enrolled consecutive patients 
from the emergency department or outpatient clin-
ics in 27 Greek hospitals, in a manner reflecting the 
populations from different geographic regions and 
social strata of the country. Their selection was made 
mainly on the basis of their geographical distribution, 
aiming to encompass the full spectrum of hospitals 
admitting patients with AF in each geographical ar-
ea. The names of the study investigators and of the 
participating centers are given in the Appendix. For 
the purposes of the study, the country was divided 

into five major regions: Attica, Thessaloniki, North-
ern Greece, Central Greece and Southern Greece. 
In order to avoid the overrepresentation of older in-
dividuals in some of the country’s regions due to de-
mographic reasons, we used the population over 18 
years of age as the target population for AF. Aiming 
to recruit a representative sample of patients treated 
for AF in the country, we followed the methodology 
of the HELIOS study.7 We enrolled patients over 18 
years of age with any type of AF (first diagnosed, par-
oxysmal, persistent, long-standing persistent, and per-
manent) as defined in the ESC guidelines, who were 
eligible to participate after giving written informed 
consent. Patients with an anticipated life expectancy 
less than 1 year or patients who were involved in an-
other interventional clinical trial for AF at the time of 
enrolment were excluded from the study. The study 
was organized according to ethical considerations, as 
described in the Declaration of Helsinki for human 
medical studies, and the protocol of the study was ap-
proved by the ethics committees of all participating 
hospitals. A detailed medical history was taken from 
each patient and a detailed physical examination was 
performed at the time of enrollment. Data from the 
electrocardiogram and echocardiogram as well as 
the biochemical profile of each patient were also re-
corded if they were available. Two follow-up visits at 
6 and 12 months were programmed for all enrolled 
patients.

Types of AF were defined according to ESC 
guidelines.5 Patients who present with AF for the 
first time are considered as first diagnosed AF, ir-
respective of the duration of the arrhythmia or the 
presence and severity of AF-related symptoms. Par-
oxysmal AF is defined as self-terminating, usually 
within 48 hours or 7 days. Persistent AF is consid-
ered as an AF episode that either lasts longer than 7 
days or requires termination by cardioversion. Per-
manent AF is said to exist when the presence of the 
arrhythmia is accepted by the patient and the phy-
sician. Stroke risk was assessed by the CHA2DS2-
VASc score: Congestive heart failure, Hypertension, 
Age ≥75 (doubled), Diabetes, Stroke (doubled), 
Vascular disease, Age 65–74, and Sex category (fe-
male). The EHRA score was used to classify AF 
symptoms according to their severity and the HAS-
BLED score—Hypertension, Abnormal renal/liver 
function, Stroke, Bleeding history or predisposition, 
Labile INR, Elderly (>65 years old), Drugs/alco-
hol concomitantly—was used to define the potential 
bleeding risk.5
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Statistical analysis

Data analysis was performed using SPSS statistical 
software (version 15.0, SPSS, Chicago, IL, USA). 
Continuous variables were reported as mean ± stan-
dard deviation, and categorical variables as number 
of observed patients (percentage).

Results

In the MANAGE-AF study a total of 603 consecutive 
patients were enrolled in the emergency departments 
and outpatients’ clinics from 27 Greek hospitals. Ta-
ble 1 shows the baseline demographic and clinical 
characteristics of the study population. The mean 
age was 68.5 ± 12.1 years and the majority were male 
(52.5%, n=317) and married (76.17%, n=457). 

Most of the patients (58.9%) were non-smokers 
and 28.9% were ex-smokers. The most common AF 
type in our cohort was non-paroxysmal AF (60%), 
including the patients with permanent (24.1%), per-
sistent (17.4%), long-standing (4.8%) and first diag-
nosed AF (13.8%). The mean heart rate was 88.9 ± 
31.7 /min and the mean values for systolic and dia-
stolic blood pressure were 127.6 ± 18.1 and 77.2 ± 
10.3 mmHg, respectively. Hypertension was the most 
common comorbidity in patients with AF (70.3%). 
Regarding the other stroke risk factors, 23.3% of the 
patients suffered from heart failure, 21.8% of them 
had diabetes mellitus, and 20.5% had coronary artery 
disease. A history of stroke or transient ischemic at-
tack was present in 9.2% of the patients, while 6.2% 
had a history of gastrointestinal bleeding disorders. 
Six percent of the patients reported chronic renal dis-

Table 1. Baseline demographic and clinical characteristics of patients.

Demographics n (%) Mean ± SD

Age (years) 603  68.5 ± 12.1
Age ≥75 (years) 198  
BMI (kg/m2) 602  28.4 ± 4.4
Sex (male) 317/603 52.5 
Family status (married, %) 457/603 76.2 

Education    
Primary 290 48.6 
Secondary 187 31.3 
Higher 72 12.6 

Smoking    
No 355 58.9 
Ex-smoker 174 28.9 

Heart Rate (bpm)   88.9 ± 31.7
SAP (mmHg)   127.6 ± 18.1
DAP (mmHg)   77.2 ± 10.3
Type of AF    

First-diagnosed 83 13.8 
Paroxysmal 241 39.9 
Permanent 145 24.1 
Persistent 105 17.4 
Long-standing persistent 29 4.8 

Stroke risk factors   
Hypertension 424 70.3 
Heart failure 137 23.3 
Diabetes 132 21.8 
CAD 124 20.5 
Stroke/TIA 56 9.2 

Interventions   
Pacemaker  27 4.5 
Catheter ablation 29 4.8 

Co-morbidities   
Chronic renal disease 36 6.0 
Chronic hepatic disease  6 1.0 
History of gastrointestinal bleeding 37 6.2 

BMI – body mass index; SAP – systolic blood pressure; DAP – diastolic blood pressure; AF – atrial fibrillation; CAD – coronary artery disease; TIA – 
transient ischemic attack.
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ease, while about 1% suffered from chronic hepatic 
disease. Only a few patients (4.8%) had undergone 
AF ablation or had a permanent implanted pacemak-
er (4.5%).

Table 2 shows the echocardiographic and labo-
ratory measurements at baseline, as provided by the 

patients. The average ejection fraction was 56.6 ± 
10.1% and left atrial diameter was 44.2 ± 7.8 mm. 
The baseline mean INR value in the total study pop-
ulation was 1.7 ± 0.8, significantly lower than the es-
tablished therapeutic range of 2.0 to 3.0. More specif-
ically, patients with permanent, persistent and long-
standing persistent AF had mean INR values 1.7 ± 
0.7, 1.8 ± 0.8 and 2.0 ± 0.7, respectively. As regards 
renal function, the mean value of glomerular filtra-
tion rate (GFR) was above normal levels, about 80.3 
± 32.4. Only 1.9% and 14.2% of the patients had 
GFR values <30 and between 30 and 50, respectively. 

The medications used by the patients are sum-
marized in Table 3. Half of the total patients (49.3%) 
were treated with anticoagulants, receiving mainly 
VKAs (46.9%). About 34.2% were on antiplatelet 
antithrombotic therapy, with aspirin and/or clopido-
grel. About half of the patients (44.8%) were receiv-
ing beta-blockers, while significantly fewer (36.3%) 
were on antiarrhythmic drugs. 

Regarding the thromboembolic risk, as shown in 
Figure 1, the majority of patients had CHADS2 and 
CHA2DS2-VASc scores 2 or 3, with mean values 1.6 
± 1.2 and 3.0 ± 1.7, respectively. The prevalence of 
individual stroke risk factors is shown in Table 4. The 
median value of the HAS-BLED score was 2.1 ± 1.2 
in the total study population. Most of the patients 
presented with mild or more severe symptoms (>2) 
according to the European Heart Rhythm Associa-
tion (EHRA) score (Table 5).

Table 2. Echocardiographic and laboratory baseline data.

 mean ± SD

Echocardiographic measurements 

Left ventricular end-diastolic diameter (mm) 50.9 ± 6.6
Left ventricular end-systolic diameter (mm) 35.1 ± 7.1
Ejection fraction (%) 56.6 ± 10.1
Left atrial diameter (mm) 44.2 ± 7.8

Laboratory measurements

AST (mg/dL) 23.5 ± 13.2
ALT (mg/dL) 24.4 ± 14.0
γ-GT (U/L) 38.6 ± 54.5
Urea (mg/dL) 44.6 ± 20.2
Creatinine (mg/dL) 1.0 ± 0.3
GFR (mL/min) 80.3 ± 32.4 
Glucose (mg/dL) 114.2 ± 34.1
TC (mg/dL) 184.8 ± 41.5
LDL-C (mg/dL) 114.4 ± 33.8
HDL-C (mg/dL) 46.3 ± 13.6
TG (mg/dL) 134.9 ± 65.7
Baseline INR (mg/dL) 1.7 ± 0.8

Table 3. Medication at baseline.

Medication n (%)

Anticoagulant 297 49.3
Vitamin K antagonists 283 46.9
Dabigatran 6 1.0
Fondaparinux 6 1.0
Low molecular weight heparin 6 1.0

Antiplatelet 206 34.2
Aspirin 177 29.4
Clopidogrel 69 11.4
Triflusal 3 0.5

Beta-blockers 270 44.8
Calcium channel blockers 155 25.7
Antiarrhythmic 219 36.3

Propafenone 77 12.8
Amiodarone 60 9.9
Sotalol 47 7.8
Digoxin 34 5.6
Flecainide 10 1.7

Statin 232 38.4
Angiotensin-converting enzyme inhibitor 139 23.1
Angiotensin II receptor antagonist 207 34.3
Diuretics 240 39.8
Nitrates 32 5.3
Aldosterone antagonists 48 7.9

Figure 1. Distribution of both CHADS2 and CHA2DS2-VASc 
scores in the study population.
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Discussion

Atrial fibrillation is the most common arrhythmia and is 
associated with high morbidity and mortality. Registries 
provide valuable data regarding the special character-
istics and the management of AF in certain cohorts. In 
the MANAGE-AF study we recorded these data from 
a representative sample of 603 Greek patients with AF 
from the outpatient clinics or emergency departments of 
35 secondary or tertiary Greek hospitals. Since epidemi-
ological data about AF patients in our country are lim-
ited, MANAGE-AF aims to reflect the characteristics 
of the Greek patients regarding their clinical profile and 
subsequent medical management.

The average age of patients in the MANAGE-AF 
study was 68.5 years, which is consistent with the av-
erage age of German patients (68.4 years) enrolled 
in the Registry of the German Competence NET-
work on Atrial Fibrillation (AFNET).8 Most of the 
patients in our study (60%) presented with non-par-
oxysmal AF and the most frequent stroke risk factor 
was hypertension (70.3%). This is in agreement with 
the results from the AFNET registry, where most of 
the patients who suffered from persistent and per-
manent AF also had arterial hypertension (69.2%).8 
Other cardiac and non-cardiac comorbidities, such 
as heart failure, coronary heart disease and diabe-
tes mellitus, had similar prevalence in the AFNET 
and MANAGE-AF registries (29% vs. 23.3%, 28% 
vs. 20.5% and 21.7% vs. 21.8%, respectively).8 Fur-
thermore, 9.2% of the patients had a history of stoke 
and/or transient ischemic attack, quite similar to the 

8.6% reported in the AFNET registry for German pa-
tients.8 Recently published data from the RAFTING 
trial, which was conducted in Greece, showed a lower 
stroke rate around 5.3%.6

Regarding the antithrombotic therapy in our 
study, only half of the patients were treated with anti-
coagulation therapy, mainly VKAs, and a high rate of 
antiplatelet therapy prescription (aspirin and/or clop-
idogrel) was recorded in the total population. These 
findings are in line with previously reported data and 
reconfirm the low rate of appropriate anticoagulation 
management in patients with AF in Greece.9-12 In 
comparison, the AFNET registry reported a rate of 
71% of patients with AF treated with anticoagulants, 
which is consistent with the rates recorded in the Eu-
roHeart Survey (67%).8,13 A recently published meta-
analysis performed in the United States reported an-
ticoagulation rates similar to the ones in our study.14

The median values of CHADS2 and CHA2DS2-
VASc scores in our study were comparable to other 
similar registries, such as the Realise-AF and AF-
NET.15,8 According to the guidelines and the CHADS2 
and CHA2DS2-VASc score values, the risk of stroke 
in our study population is between 3% and 4% per 
year, and anticoagulation therapy with either VKAs 
or NOACs is recommended unless contraindicated.5 
However, in our cohort, as mentioned above, about 
half of the patients did not receive the appropriate 
anticoagulation therapy. Moreover, the low mean val-
ue of INR in patients with non-paroxysmal AF who 
were receiving VKAs is indicative of a low time in 
therapeutic range (TTR), which is nowadays the in-
dex that indicates the efficacy and safety of VKAs. 
In line with our results, the assessed mean TTR in 
Greek patients under warfarin therapy in the RE-
LY study was 56%, thus confirming the need for im-
proved management of anticoagulation in patients 
with AF.16

Chronic kidney disease (CKD), with a creatinine 
clearance <60 mL/min, seems to be an independent 
risk factor for bleeding and stroke episodes in pa-
tients with AF.17,18 The majority of patients in the 
MANAGE-AF study presented without renal im-
pairment and only a few patients had mild to moder-
ate CKD, which is associated with increased bleeding 
risk, while receiving either VKAs or NOACs. There-
fore, according to the recently published recommen-
dations from the ESC, a careful assessment of renal 
function is required, especially for patients who are 
going to receive NOACs.19

In our study, one third of the patients were re-

Table 4. Prevalence of stroke risk factors-components of CHADS2 
and CHA2DS2-VASc scores.

Parameters Prevalence (%)

Congestive heart failure (C) 135 (22.3%)
Hypertension (H) 423 (70.1%)
Age ≥75 years (A or A2) 396 (65.6%)
Diabetes (D) 132 (21.9%)
History of stroke or TIA (S2) 59 (9.7%)
History of vascular disease (V) 133 (22.1%)
Age (65 to 74 years) (A) 198 (32.8%)
Sex category (Sc) 286 (47.4%)

Table 5. Assessment of symptoms according to EHRA score.

 EHRA score N %

 1 238 39.47
 2 254 42.12
 3  6  1.00
 4  96 15.92
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ceiving antiarrhythmic drugs, mostly propafenone and 
amiodarone, and about the half of them were on be-
ta-blockers. These results are consistent with those 
derived from the EuroHeart Survey. In the AFNET 
registry, beta-blockers and digitalis were the most fre-
quently used drugs and only 21% of the patients, pri-
marily those with paroxysmal and persistent AF, were 
receiving class I and III antiarrhythmic drugs.8 Simi-
larly, data from another German registry based on 
the Gutenberg Health Study show that antiarrhythmic 
therapy other than beta-blockers was reported by ap-
proximately 20% of participants with AF.20 Since the 
majority of our patients presented with first-detected 
or non-paroxysmal AF episodes, the mean heart rate 
seems to be high; this is consistent with the data from 
the AFNET registry, where similarly classified pa-
tients had a heart rate above 100 beats per minute.

The present study aims to reflect the clinical pro-
file of patients suffering from AF in various Greek 
geographic regions. A larger study, enrolling more 
health centers, could probably offer more data in this 
field in the future. Moreover, the majority of the re-
ported laboratory data were provided by the patients 
themselves, which could affect the accuracy and the 
proper validation of the values measured. According 
to these preliminary results, the management of anti-
coagulation to reduce the risk of stroke and its con-
sequences in Greek patients with AF is suboptimal. 
Better compliance of attending physicians with the 
contemporary guidelines for the management of AF 
is clearly required.
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Appendix

Principal investigators: Professor Panos Vardas, Dr. George Andrikopoulos

Participating centers and investigators

Attica

Alexandra University Hospital, Athens: Principal Investigator: K. Vemmos. Co-investigator: P. Savvari
Evagelismos General Hospital, Athens: Principal Investigator: M. Efraimidis. Co-investigators: A. Sideris, L. Lioni
Henry Dunant Hospital, Athens: Principal Investigator: G. Theodorakis. Co-investigator: I. Rassias
7th IKA Hospital, Athens: Principal Investigator: G. Kazianis
Red Cross Hospital, Athens: Principal Investigator: A. Katsivas. Co-investigator: S. Kourouklis
Sismanogleio General Hospital, Athens: Principal Investigator: M. Papavasileiou
KAT General Hospital, Athens: Principal Investigator: D. Babalis. Co-investigator: I. Tzinieris
Laiko University Hospital, Athens: Principal Investigator: C. Oikonomou. Co-investigator: D. Papadopoulos
Thriasio General Hospital, Elefsina: Principal Investigator: C. Olympios. Co-investigator: V. Karydas
Konstantopoulio General Hospital, Athens: Principal Investigator: S. Patsilinakos
Hygeia Hospital, Athens: Principal Investigator: A. Pipilis. Co-investigator: G. Tsakonas
Euroclinic Hospital of Athens: Principal Investigator: D. Richter. Co-investigators: D. Sakellariou, G. Goumas

Thessaloniki

AHEPA University Hospital, Thessaloniki: Principal Investigator: V. Vasilikos. Co-investigator: G. Dakos
2nd IKA Hospital, Thessaloniki: Principal Investigator: C. Kyrpizidis.
Hippokration General Hospital, Thessaloniki: Principal Investigator: N. Fragakis

Northern Greece

Chios General Hospital: Principal Investigator: S. Garoufalis. Co-investigators: G. Georgiopoulos, G. Voutas,  
A. Kosti
Komotini General Hospital: Principal Investigator: A. Gotsis, Co-investigator: A. Risgits
Serres General Hospital: Principal Investigator: P. Kelebekoglou
University Hospital of Alexandroupolis: Principal Investigator: D. Stakos
Ptolemaida General Hospital: Principal Investigator: S. Lampropoulos
Edessa General Hospital: Principal Investigator: P. Makridis. Co-investigator: I. Karantoumanis
Kavala General Hospital: Principal Investigator: D. Symeonidis. Co-investigator: N. Vatkalis

Central Greece

Volos General Hospital: Principal Investigator: T. Tsaknakis. Co-investigators: I. Nastas, N. Nikoloulis
Halkida General Hospital: Principal Investigator: I. Mantas

Southern Greece

University Hospital of Heraklion: Principal Investigator: P. Vardas. Co-investigator: E. Kallergis
Venizeleio General Hospital, Heraklion: Principal Investigator: L. Ploumidis. Co-investigator: E. Lambrogiannakis
Chania General Hospital: Principal Investigator: A. Pras. Co-investigator: E. Michelakis


