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Background: Atrial fibrillation (AF) is the most common arrhythmia with significant morbidity, including a 
5-fold increase in stroke risk. The management of AF, including antithrombotic therapy (AT), varies consid-
erably among countries. Representative data concerning AF features and management in Greece are gener-
ally lacking.
Methods: The Registry of Atrial Fibrillation To Investigate New Guidelines (RAFTING) is a country-wide pro-
spective observational study of AF in Greece that enrolled consecutive patients with a diagnosis of AF in 
emergency departments of 31 hospitals of different types according to the population’s geographical distri-
bution.
Results: RAFTING enrolled 1127 patients, 51% females, aged 71 ± 12 years. Paroxysmal AF was present 
in 54% of patients and newly diagnosed AF in 28%; 68% of patients with a previous AF history had under-
gone a median of 4 cardioversions. A high rate of comorbidities was present, including arterial hypertension 
in 75% and heart failure in 40%. The median CHADS2 and CHA2DS2VASc scores were 2 and 3, respectively; 
AT had been prescribed in 87% of non-newly diagnosed patients, with warfarin being prescribed in 56% of 
them. Among all patients on warfarin, INR values were within therapeutic range in 34% of cases during in-
hospital measurement. Hospital admission occurred in 82% of cases, with in-hospital mortality 0.8%.
Conclusions: RAFTING provides updated insights into the current features and management of AF in Greece. 
The majority of patients have a sufficiently high risk to warrant oral anticoagulation and further attempts to 
comply with the existing guidelines are warranted.

A trial fibrillation (AF) is the most 
commonly encountered sustained 
arrhythmia in clinical practice and 

is characterized by a constantly increas-
ing prevalence and significant associated 
morbidity and mortality.1-3 Besides oth-

er clinical consequences, including heart 
failure and need for hospitalization, AF 
patients have a 5-fold increase in the risk 
of stroke compared to individuals of the 
same age who are in sinus rhythm.1,2 An-
tithrombotic therapy (AT) is the most im-
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portant therapeutic strategy in AF, with a proven ef-
ficacy in the primary and secondary prevention of 
stroke.2,4 However, the use of AT in AF patients re-
mains generally low and rarely exceeds 60% in eligi-
ble patients.4-10 At the same time, the setting of AT is 
currently changing, as a number of novel agents are 
being introduced into clinical practice, such as the di-
rect thrombin inhibitor dabigatran and the direct fac-
tor Xa inhibitors rivaroxaban and apixaban, all ap-
proved for stroke prevention in patients with non-val-
vular AF by the European authorities.

The management of AF and the application of 
AT in particular seem to vary considerably among 
different countries.9 Data on AF epidemiology and 
management in Greece are quite limited.11-14 Previ-
ous studies included patients confined to a specific 
geographical region.11-13 Similarly, the study by Vasi-
likos et al14 was not representative of the whole coun-
try, while Greece’s participation in the EuroHeart 
survey in 2005 included mainly cardiology ward pa-
tients.15

In view of the above, the Hellenic Society of Car-
diology undertook the Registry of Atrial Fibrillation 
To Investigate New Guidelines (RAFTING), a coun-
try-wide prospective epidemiological survey of AF, in 
order to depict the current clinical and management 
profile of AF in Greece, with particular emphasis 
on AT, including the applied AT strategies, patients’ 
perception of and compliance with AT, and the ad-
herence to clinical practice guidelines. The derived 
data may be valuable for the design of national strat-
egies to enhance physicians’ and patients’ awareness, 
and to reinforce the adherence to guidelines.

Methods

Study population

The RAFTING registry is a countrywide multicenter 
prospective observational study designed to depict 
the current clinical and management profile of AF 
patients in Greece. Patients were enrolled if they 
were 18 years or older and had a diagnosis of AF 
(paroxysmal, persistent or permanent) during their 
admission to the emergency department (ED), re-
gardless of the reason for admission. The diagnosis 
and classification of AF was made according to the 
recommendations of the European Society of Cardi-
ology.2 Before enrolment, all patients were asked to 
provide written informed consent. Exclusion criteria 
were the patient’s participation in any clinical trial 

concerning AF therapy, or refusal to provide written 
informed consent. The study was performed accord-
ing to the ethical principles for medical research in-
volving human subjects specified in the Declaration 
of Helsinki. The study protocol was designed by the 
Hellenic Society of Cardiology and approved by the 
ethics committees of all participating institutions as 
well as the Hellenic drug authorities (National Orga-
nization of Medicines).

The RAFTING network consisted of 31 hospitals 
that were selected to provide a representative picture 
of current medical practice regarding AF through-
out Greece. For this reason, recruiting hospitals were 
selected on the basis of their geographical distribu-
tion and type (regional/secondary, tertiary/univer-
sity). To avoid over- or under-representation of cer-
tain geographical regions or institutions, each center 
was asked to contribute with a pre-specified number 
of consecutive patients, according to the distribu-
tion of the country’s population in the major regions 
of Greece. The sampling was based on data from 
the last general population census in 2001, derived 
from the database of the Hellenic Statistical Author-
ity (http://www.statistics.gr). The full list of centers 
and investigators participating in the RAFTING net-
work is provided in the Appendix.

Data collection

The parameters of the RAFTING data set included 
demographics, reason for admission, diagnosis on ad-
mission, vital signs, medical history, the type (parox-
ysmal, persistent or permanent) and duration of AF, 
AF risk factors, prior AF therapies and related com-
plications, with a particular focus on AT. All defini-
tions were clearly printed on the case report forms in 
order to achieve consistency among all participating 
centers. Duration of AF less than 7 days (with spon-
taneous return to sinus rhythm) or duration more 
than 7 days distinguished paroxysmal from persis-
tent AF.2 Major bleeding was defined as a hemor-
rhage that was fatal, intracranial, required transfusion 
or surgical intervention, or resulted in a hemoglobin 
drop of more than 3 g/dL. A recent stroke was de-
fined as one occurring within the previous 6 months. 
Ex-smokers were those who had quit for more than 
12 months. Hypertension was defined as blood pres-
sure above 140/90 mmHg, hyperlipidemia as total 
cholesterol above 200 mg/dL and diabetes as fasting 
blood glucose above 125 mg/dL, or the use of antihy-
pertensive, hypolipidemic or antidiabetic drug thera-
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py, respectively. The indication for AT was based on 
the CHADS2 score, computed by the recorded data, 
which was in use during most of the enrolment peri-
od.16 Parameters to assess the patients’ perception of 
AF and of the need and risks of AT were also includ-
ed, as well as the specialty of the treating physician. 
In the case of hospitalization, discharge date and di-
agnosis were also recorded. Follow up was performed 
by the attending physicians with phone contacts at 6 
months post-enrolment to assess the occurrence of 
major events, including death, major hemorrhage, or 
thromboembolic events, as well as patients’ compli-
ance with AT.

Statistical analysis

The statistical analysis was basically descriptive. Cat-
egorical variables are summarized as relative fre-
quencies, whereas means of central tendency are em-
ployed for all continuous variables. The analysis was 
performed using SPSS v.18 software (SPSS Inc., Chi-
cago, Illinois, USA).

Results

During the study period (January 2010 to January 
2011), 1127 consecutive patients with AF, 51% fe-
males, aged 71 ± 12 years, were enrolled in 31 cen-
ters throughout Greece. The distribution of patients 
according to geographical region is outlined in Table 
1. Patients’ demographics and main clinical features 
at baseline are shown in Table 2, while gender and 
age distributions are presented in Figure 1.

The main presenting complaint of patients in the 
ED included palpitations (483 patients, 43%), dys-
pnea (22%), chest pain (8%), dizziness (4%), and 
faintness or syncope (3%). Other less frequent com-
plaints included epigastric pain, fever, vomiting, low-
er limb edema, hypertension, falls, paresis, while 3% 

of cases concerned scheduled appointments or admis-
sions.

The features of AF are summarized in Table 3. 
Paroxysmal AF was present in 54% of patients, per-
sistent in 11% and permanent in 35%. Atrial flutter 

Table 1. Geographical distribution of patients in 6 major regions of Greece. Representation of each region was predefined according to 
the distribution of the Greek population based on the 2001 census (shown in last column).

Region No. of centers No. of patients % of cases % of population

Attica 11 413 36.6 35.3
Macedonia & Thrace 7 274 24.3 25.6
Epirus, Ionian islands &

Western Greece (incl. Patras) 5 141 12.5 11.3
Central Greece & Thessaly 3 130 11.5 11.9
Peloponnese 2 66 5.9 5.4
Aegean & Crete 3 103 9.1 10.5
Total 31 1127 100 100

Table 2. Patients’ demographic and clinical characteristics at base-
line (n=1127).

Demographics:
Age, years 70.9 ± 11.8
Gender, female, % 51.3
Nationality, %:

Greek 97.3
Albanian 1.0
Turkish 1.0
Other 0.7

Medical history, comorbid states, %:
Heart failure 39.9
Coronary artery disease 25.6
Valvular/rheumatic heart disease 4.8
Cardiomyopathy 6.4
Recent stroke:

Ischemic 4.7
Hemorrhagic 0.2

Transient ischemic attack 0.6
Thromboembolic events other than stroke 2.5
Carotid artery disease 4.6
Peripheral artery disease 6.3
Hyperthyroidism 8.1
Chronic obstructive pulmonary disease 13.2
Chronic renal failure 10.0
Hepatic disease 1.9
Peptic ulcer 7.3
Syncope 12.4
Mental/kinetic disease 6.5

Cardiovascular risk factors, %:
Arterial hypertension 74.4
Diabetes mellitus 24.1
Hyperlipidemia 44.8
Current smoker 13.5
Previous smoker 31.6

Previous interventions,%:
Mechanical valve implantation 3.9
Pacemaker implantation 5.5
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was encountered in 10% of patients and was signifi-
cantly more frequent in patients with permanent ar-
rhythmia compared to those with persistent or par-
oxysmal (p<0.001, Figure 2). Newly diagnosed AF 
was present in 28% of cases. The mean age at AF di-

agnosis was 65 ± 13 years (median 66 years); 68% of 
cases had undergone a median number of 4 prior car-
dioversions, mostly pharmacological ones (85%). The 
median CHADS2 and CHA2DS2VASc scores were 
2 and 3, respectively; the distribution of patients ac-
cording to these scores is shown in Figure 3. The me-
dian HAS-BLED score was 5.

Drug therapy at baseline is presented in Table 4. 
Overall, 86.6% of non-newly diagnosed patients were 
receiving AT and warfarin was the most frequently 
prescribed antithrombotic medication, being received 
by 55.9% of cases. In patients on warfarin therapy, 
the INR values fell within the therapeutic range (2-3) 
in 60% of cases based on the latest ambulatory mea-
surement reported by patients, but only in 34% of 
cases based on in-hospital measurement when such a 
measurement was performed (Figure 4). The major-
ity of patients were having their INR value measured 
in a private lab (71.0%), 19.6% of them in hospital 
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Table 3. Characteristics of atrial fibrillation (AF).

 n=1127
Newly diagnosed, % 28.3
Paroxysmal, % 53.5
Persistent, % 11.2
Permanent, % 35.3
Atrial flutter, % 9.9
Median AF duration, months 48.7
Mean age at AF diagnosis, years 65.1 ± 12.6
Prior cardioversion, % 68.4
Median number of cardioversions/patient 4
Medical cardioversion, % 85.1
Electrical cardioversion, % 6.9
Electrical and medical cardioversion, % 7.9

Figure 1. Distribution of atrial fibrillation patients according to 
gender and age (decades). 

Figure 2. Relative percentage of atrial flutter in the different types 
of atrial fibrillation.
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Figure 3. The distribution of patients according to the CHADS2 

(upper panel) and CHA2DS2VASc (lower panel) scores.
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and the remainder in other facilities, including local 
public medical centers and social security organiza-
tion labs. The interval between sequential INR mea-
surements was 4.0 ± 2.4 weeks (median, 4 weeks).

The treating physician was a cardiologist (82%), 
an internist (12%), or a general practitioner (2%), 
while 2% of patients were not being followed by any 
physician.

Of 1127 patients who visited the ED, 924 (82%) 
were finally admitted. The median hospitalization 
time was 2 days (range, 0-198 days). During hospital-
ization, 9 patients (0.8%) died because of cardiopul-
monary arrest (3 patients), acute pulmonary edema 
(2 patients), acute abdomen (2 patients), acute myo-
cardial infarction (1 patient) and stroke (1 patient).

Discussion

Atrial fibrillation is a very common clinical entity, be-
ing present in almost 10% of the population above 80 

years of age.2 Since AF carries a certain morbidity, 
with ischemic stroke and other embolism as the most 
feared consequences, during the last decade special 
attention has been paid to the proper management of 
patients with AF. Several guidelines have been issued 
and proper anticoagulation treatment is recommend-
ed. However, a large portion of AF patients receive 
suboptimal care.

Registries are very important as a means of iden-
tifying a possible gap between recommended thera-
pies and actual everyday practice. National registries 
are always needed, since each country has specific 
features and data from other countries may not ap-
ply everywhere. In this report we present data from 
a representative cohort of 1127 consecutive patients 
with AF from the RAFTING registry. This registry 
aimed to represent the whole country, and to achieve 
this goal it included patients from all types of hospi-
tal and from all geographic regions, with each center 
contributing a pre-specified number of cases in order 
to avoid over- or under-representation of any particu-
lar area or type of hospital.

Previous epidemiological studies and registries 

Figure 4. Values of INR in patients on warfarin therapy.

Table 4. Drug therapy at baseline.

Medication All patients Non-newly
 (n=1127) diagnosed
  patients
  (n=807)

Anti-thrombotic, %:
Warfarin 44.1 55.9
Aspirin 26.2 26.3
Clopidogrel 14.6 15.1
Low-molecular-weight heparin 1.0 0.7
Other 0.9 1.1
None 25.2 13.4

Antiarrhythmic, %:
Propafenone 9.7 12.5
Beta-blocker 44.3 47.9
Amiodarone 9.3 10.6
Sotalol 5.2 6.9
Diltiazem 8.5 10.3
Verapamil 1.6 2.0
Digitalis 17.2 22.0

Other cardioactive, %:
Angiotensin-converting enzyme inhibitor 28.0 28.1
Angiotensin II antagonist 35.9 38.4
Other calcium channel blocker 17.5 18.0
Statin 36.0 37.5
Diuretic 51.7 56.8
Nitrate 11.1 12.0

Other, %:
Bronchodilator 12.1 13.8
Thyroid hormone therapy 13.1 13.5
Insulin 5.3 6.1
Oral antidiabetic 18.1 19.0
Non-steroidal anti-inflammatory drug 2.4 2.2
Steroid 3.3 3.7

INR>3
9%

INR<2
31%

2≤INR≤3
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of AF in Greece have given important, yet limited re-
sults. A study from Epirus showed that the prevalence 
of new cases of AF was approximately 6 per 10,000 
population per year.11 In Arcadia, 3.9% of the pop-
ulation had AF, with 55% not receiving appropriate 
anticoagulation.12 In another study from rural Greece 
only 40% of patients received anticoagulation.13 Vasi-
likos et al demonstrated a disturbingly high rate of 
prescription of antiplatelet clopidogrel by internists.14 
The participation of Greece in the EuroHeart sur-
vey in 2005 included only 323 patients, most of whom 
were from cardiology wards and were therefore more 
likely to comply with guidelines.15 In the present reg-
istry, we enrolled patients who came to the ED for 
any reason and therefore represent the way AF is 
managed outside the hospital.

The most common AF type was paroxysmal AF 
(54%). In contrast, in the EuroHeart Survey for AF 
and the Registry of the German Competence NET-
work on Atrial Fibrillation (AFNET), which included 
5333 patients from 35 European countries and 9582 
patients from Germany, respectively, the most fre-
quent type was permanent AF, followed closely by 
paroxysmal AF.15,17 One potential explanation for 
this discrepancy may be that RAFTING enrolled pa-
tients only from the ED, where a higher representa-
tion of symptomatic paroxysmal AF cases is normal-
ly expected. On the other hand, the classification of 
AF suffers from significant inconsistency, as on sev-
eral occasions there is a need for reclassification, due 
either to the emergence of new clinical evidence or 
to the application of novel therapeutic approaches 
that may modify the natural course of the disease.17 
Thus, catheter ablation may cure an AF case that has 
previously been classified as persistent.17 Moreover, 
according to the current guidelines, the type of AF 
should not play a role in the decision-making regard-
ing AT, and the latter should be entirely based on the 
thrombotic and hemorrhagic risk profile.2

In the present survey, 28% of cases had newly di-
agnosed AF, while in the remaining cases with a pre-
vious history of AF the majority (68%) had under-
gone a median number of 4 cardioversions, mostly 
pharmacological (85%). Cardioversion, mainly phar-
macological, had also been performed in about half 
the cases in the EuroHeart and AFNET surveys.15,17

As pointed out by the aforementioned AF regis-
tries,15,17 the vast majority of AF patients have sever-
al other comorbid conditions. Thus, in line with pre-
viously published data, almost 40% of cases aged 70 
years or older and the majority of patients, almost 

75%, had arterial hypertension. Other comorbid states 
included heart failure in 40%, coronary artery disease 
and diabetes mellitus in nearly 25%, chronic obstruc-
tive pulmonary disease in 13%, and chronic renal fail-
ure in 10%, while 45% of patients were previous or 
active smokers. Moreover, 5% had a recent ischemic 
stroke or transient ischemic attack. It should be point-
ed out that comorbidities such as heart failure or coro-
nary artery disease might render the therapeutic deci-
sions more complex in AF patients.

Concomitant drug therapies reflect the patients’ 
clinical profile. In accordance with the EuroHeart 
and AFNET registries,15,17 the most frequently pre-
scribed anti-arrhythmic agents were beta-blockers in 
44% of patients, followed by digoxin in 17% of pa-
tients, while the use of other rate- or rhythm-control 
medications was much lower (propafenone, amio-
darone, sotalol, diltiazem and verapamil each in less 
than 10% of patients). In fact, propafenone was used 
as frequently as amiodarone. Antihypertensive medi-
cations were also commonly prescribed.

The heart rate at presentation seemed high. This 
is not necessarily proof of inadequate rate control, 
since in some patients the AF is newly diagnosed and 
therefore a fast heart rate is expected. In addition, 
since many patients with established AF were en-
rolled in the study as a result of another medical con-
dition presented in the ED, it is reasonable to record 
a faster than usual heart rate.

Our study reconfirms that a certain population of 
high-risk patients with AF do not receive oral antico-
agulation.18 Sole use of clopidogrel, a treatment not 
supported by any study, was recorded in several pa-
tients. Of course, many patients will have reasons not 
to receive anticoagulants; nevertheless, the propor-
tion of patients on antiplatelets is rather high.

Nor was the INR control ideal. In large random-
ized clinical trials in most countries, the time within 
therapeutic ratio (TTR) is around 50%. For example, 
in the ACTIVE study, the Greek participating hospi-
tals had a TTR of 45%.19 In RAFTING, there were 
no detailed measurements for TTR calculation, but 
when patients were asked to report their last INR 
value, it seemed that 60% were within optimal range. 
This percentage was much lower when the INR mea-
surement was carried out in hospital and verified by 
the investigators. This shows that good control of an-
tivitamin K is difficult in real life, and this is an argu-
ment in favor of the newer anticoagulants, such as 
dabigatran, rivaroxaban or apixaban, that require no 
monitoring.20-22
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Our study has some strengths but also some limi-
tations. First, it is a representative study of all types of 
hospitals and all geographical regions. Since patients 
were entered in the ED setting, the recorded medica-
tion reflects the treatment chosen by their own doc-
tor and not the treatment of the admitting institute. 
One limitation of our registry is the inclusion of only 
31 centers. Certainly a larger study would be desir-
able. Moreover, some of the data were self-reported 
and therefore might not have been accurate; howev-
er, they are still relevant as representative of everyday 
clinical practice.

In conclusion, the majority of patients with AF 
have a sufficiently high risk to warrant oral anticoagu-
lation. Antiplatelet therapy is still widely used, espe-
cially in paroxysmal cases. Further attempts to com-
ply fully with the existing guidelines are necessary.
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Appendix

The RAFTING network
Principal investigators & Steering Committee: Le-
kakis J, Pipilis A, Goudevenos J, Anastasiou-Nana 
M, Antoniou A, Farmakis D.
Presidents of the Hellenic Cardiological Society 
during study period: Pyrgakis V, Parcharidis G.
Participating centers (in alphabetical order) and in-
vestigators:

•	Attica
1. Alexandra University Hospital, Athens: Anasta-

siou-Nana M, Antoniou A, Repassos E.
2. Asclepeion General Hospital, Voula: Manolis A, 

Kifnidis K, Markatos G, Lezos V, Vlassiadi M.
3. Attikon Univeristy Hospital, Athens: Kremastinos 

D, Anastasiou-Nana M, Lekakis J, Farmakis D, 
Gaitani S, Papadakis J, Chatzigiannidis G.

4. Euroclinic, Athens: Richter D, Papamichail N, 
Fourlas C.

5. G. Gennimatas General Hospital: Pyrgakis V, 
Kossyvakis C.

6. Hygeia Hospital, Athens: Pipilis A, Kaliambakos 
S.

7. Nikea General Hospital, Piraeus: Papasteriadis E, 
Margos P.

8. Pammakaristos Hospital, Athens: Xydas T, Anas-
tassopoulos A, Lazaris A, Souvaliotis N.

9. Red Cross General Hospital, Athens: Liagkas K.
10. Seventh IKA Hospital, Athens: Kazianis G, Oiko-

nomopoulos P, Pittaras E.
11. Thriassio General Hospital, Eleysina: Olym pios C, 

Keramida K.
•	Macedonia & Thrace

1. AHEPA University Hospital, Thessaloniki: Vassi-
likos V, Paraskevaidis S, Stavropoulos G, Dakos G.

2. Alexandroupolis University Hospital: Konstan-

tinides S, Stakos D, Kikas P.
3. Edessa General Hospital: Karapatsoudi E, Karali, 

K, Ioannidis A.
4. Grevena General Hospital: Liolios C, Kotsis T, 

Bakaimi S, Ouzounidis K.
5. Kavala General Hospital: Simeonidis D, Kam-

pouridis N, Antoniadis D.
6. Komotini General Hospital: Gotsis A, Kerasidou 

I, Risgits A, Gidaris E, Kourtidis G.
7. Veria General Hospital: Vogiatzis I, Sidiropoulos 

A, Pittas S.
•	Epirus, Ionian islands & Western Greece (Incl. Patras)

1. Ag. Andreas General Hospital, Patras: Koliopou-
los N, Christodoulou I, Christou A, Grapsas N.

2. Arta General Hospital: Triantafyllidis G, Tsironis 
G, Foulidis V, Skordis K, Karopoulos P, Behliou-
lis A.

3. Chatzikosta General Hospital, Messologi: Syrogi-
annidis D.

4. Ioannina University Hospital: Goudevenos J, Ko-
rantzopoulos P.

5. Patras University Hospital: Alexopoulos D, Zagli 
F, Chiladakis J.

•	Central Greece & Thessaly
1. Chalkida General Hospital: Mantas I, Kavida E, 

Toli K.
2. Lamia General Hospital: Papanagnou G.
3. Volos General Hospital: Tsaknakis T, Sarakis V, 

Dertsas K, Adamaki E.
•	Peloponnese

1. Panarkadiko General Hospital, Tripoli: Chryssos 
D, Raikos N.

2. Sparta General Hospital: Mavridis S, Revis S, 
Koutsogeorgis H.

•	Aegean & Crete
1. An. Papandreou General Hospital, Rhodes: Mos-

chos N, Papakonstantinou D, Papaoikonomou M, 
Katsilis K, Giakoumakis T, Mathaios I, Dousikos K.

2. Chios General Hospital: Papagiannis N, Mpouki 
M.

3. Heraklion University Hospital, Crete: Vardas P, 
Koutalas E.


