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ARTICLE INFO ABSTRACT

Background: Atrial fibrillation (AF) is associated with a high risk of stroke and mortality.

Aims: To describe the difference in AF management of patients (pts) referred to Cardiology (CARD) or Internal
Medicine (MED) units in Italy.

Methods and results: From May to July 2010, 360 centers enrolled 7148 pts (54% in CARD and 46% in MED).
Median age was 77 years (IQR 70-83). Hypertension was the most prevalent associated condition, followed
by hypercholesterolemia (28.9%), heart failure (27.7%) and diabetes (24.3%). MED pts were older, more
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Ai{i‘:logbsrill ation frequently females and more often with comorbidities than CARD pts.
Guidelines In the 4845 pts with nonvalvular AF, a CHADS, score >2 was present in 53.0% of CARD vs 75.3% of MED pts

(p<.0001). Oral anticoagulants (OAC) were prescribed in 64.2% of CARD vs 46.3% of MED pts (p<.0001); OAC
prescription rate was 49.6% in CHADS, 0 and 56.2% in CHADS, score >2 pts. At the adjusted analysis patients
managed in MED had a significantly lower probability to be treated with OAC.

Rate control strategy was pursued in 51.4% of the pts (60.5% in MED and 43.6% in CARD) while rhythm control
was the choice in 39.8% of CARD vs 12.9% of MED pts (p<.0001).

Conclusions: Cardiologists and internists seem to manage pts with large epidemiological differences. Both CARD
and MED specialists currently fail to prescribe OAC in accordance with stroke risk. Patients managed by MED
specialists have a lower probability to receive an OAC treatment, irrespective of the severity of clinical
conditions.

Anticoagulation
Rhythm control
Rate control
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Atrial fibrillation (AF) is the most common arrhythmia and is associat-
ed with a high risk of stroke, heart failure (HF) and increased mortality [1]
determining a high burden of health care resources [2,3].

Current guidelines recommend oral anticoagulation (OAC) therapy
for AF at moderate or high risk of stroke, and aspirin or no anti-
thrombotic treatment for patients at low risk [4]. Several studies have
demonstrated an underuse of OAC in high-risk AF patients, while differ-
ent uses of antithrombotic treatment between cardiologists and
noncardiologists have been scrutinized only in small surveys.
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Randomized studies indicate that there are no differences in long
term outcome between rate control and rhythm control strategies
[5] but scarce data are available on the arrhythmia strategy pursued
in the real-life AF patients [6-11].

AntiThrombotic Agents in Atrial Fibrillation (ATA-AF) is a multicen-
ter, observational study carried out in nonselected patients with AF
referred to a representative sample of cardiology (CARD) and internal
medicine (MED) units.

The primary objective of ATA-AF study was to describe the overall
and provider-related differences in clinical profile, resources utiliza-
tion, arrhythmia and antithrombotic strategies in a large population
of patients with AF. The secondary objective was to assess the adher-
ence to guidelines for the management of AF to detect areas where to
improve standards of care and clinical research.

2. Materials and methods

ATA-AF was conducted by 360 hospital centers, 164 CARD and 196 MED. The centers
were representative of the geographical distribution and of the level of complexity of the
CARD and MED units in Italy (eTable 1).

All consecutive patients aged >18 years discharged with a documented primary or
secondary diagnosis of AF and ambulatory patients were included in the study. AF could
be diagnosed during the hospitalization/visit or in the 12 months before enrolment. The
diagnosis of AF required confirmation by ECG or by a discharge summary. The recruitment
period was 4 weeks. The only exclusion criterion was AF after acute coronary syndrome or
cardiothoracic surgery (within one week from symptom onset or surgery) (eTable 2).

All patients gave written informed consent. All IRBs were notified according to the
Italian rules for observational research. The study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki as reflected in a priori approval by the
institution's human research committee. The authors of this manuscript have certified
that they comply with the Principles of Ethical Publishing in the International Journal
of Cardiology.

2.1. Statistical analysis

Categorical variables were reported as percentages, while continuous variables as me-
dian and interquartile range (IQR). The study cohort was stratified according to admission
to either a CARD or a MED unit and categorical variables were compared in a univariate
analysis, with Chi-square test, while continuous variables were compared with T-test or
Mann-Whitney U test. The trend of OAC prescription across age categories was analyzed
using the Cochran-Armitage trend tests for categorical variables. A univariate analysis was
performed in patients with nonvalvular AF, stratifying them according to OAC prescrip-
tion. Baseline characteristics of the patients, need of assistance, cognitive deficit and/or
dementia, cardiovascular risk profile, concomitant diseases, precipitating factors, type of
AF, the individual components of the CHA;DS,-VASc score, ward and cause of admission
and type of admission (hospitalization or outpatients visit) were compared in the univariate
analysis. Further, a multivariable analysis (logistic regression model) was done to identify the
independent predictors of nonprescription of OAC in patients with either nonvalvular or
valvular AF. Variables significantly associated with OAC nonprescription in the univariate
analysis and the individual components of the CHA,DS,-VASc score, even if not significant
in the univariate analysis, were included in the logistic model. BMI and age were inserted
in the logistic model as categorical, considering clinical cut-offs for the former, and the
cut-offs of the CHA,DS,-VASc score for the latter. Results of the multivariable analyses
were reported as adjusted odds-ratios with 95% confidence interval.

A p value <0.05 two sided was considered as significant. All the analyses were
conducted with SAS software, version 9.2.

3. Results
3.1. Patient characteristics and setting of recruitment

Between May 3 and July 18, 2010, the 360 participating centers
enrolled 7148 patients, 3862 in CARD (54.0%) and 3286 in MED
(46.0%).

Patients hospitalized were 4815 (67.4%), 57.2% of the CARD and
79.3% of the MED patients. Most admissions were urgent (78.4%),
more in MED than in CARD patients (94.8% vs 59.0%, p<.0001).

The primary diagnosis was AF in 47.1%, other cardiovascular reasons
in 35.7% and noncardiovascular reasons in 17.2%.

Patients admitted in CARD had more frequently a primary diagnosis
of AF (50.0% vs 18.5%) or other cardiovascular reasons (28.4% vs 9.5%),
while those followed in MED had more often primary diagnosis of HF
(26.9% vs 18.1%), stroke/TIA (7.1% vs 0.5%) or noncardiovascular reasons

(38.1% vs 3.1%). The baseline demographic and clinical features of
patients are summarized in Table 1. MED patients were significantly
older, more frequently women, more often with a history of vascular
disease, diabetes mellitus, HF, and/or left ventricular dysfunction
(EF <40%) and noncardiovascular comorbidities. More MED patients
had cognitive deficit/dementia and partial or full need of assistance or
living in bed.

3.2. Characteristics of AF

AF during admission/visit was present in 87.7% of cases, more
often in MED patients 91.8% vs CARD patients 84.2%, p<.0001. The
type of AF according to the setting is depicted in Fig. 1.

Excluding patients at first episode of AF, a prior cardioversion was
reported in 1/3 of cases (31.3%) more often in CARD than in MED
patients (42.4% vs 17.3%, p<.0001). A prior ablation procedure was
reported in 5.6% of CARD and only in 1.7% of MED patients (p<.0001).

The majority of patients (67.8%) had nonvalvular AF, 71.4% in MED
vs 64.7% in CARD, p<.0001, whereas lone AF was present in a minority
of cases (1.8%), more in CARD than in MED patients (2.9% vs 0.5%,
p<.0001).

Diagnostics, procedures and pharmacological treatment at discharge
are described in Table 2.

3.3. Rate and rhythm control

In the majority of patients (51.4%) a rate control strategy was
applied; 27.4% had rhythm control, while in 21.2% of the patients
the therapeutic strategy was undetermined.

The rhythm control strategy was adopted more frequently in
CARD patients (39.8% vs 12.9%, p<.0001).

Patients undergoing the rhythm control strategy were younger, males
and with less cardiovascular comorbidities than those undergoing rate
control.

In the 1960 patients undergoing rhythm control, electrical cardio-
version was performed or planned in 50.5% (CARD 55.9% vs MED
31.0%, p<.0001), pharmacological conversion performed or planned in
51.7% (CARD 45.9% vs MED 72.6%, p<.0001) and ablation performed
or planned in 9.4% (CARD 10.9% vs MED 3.8%, p<.0001).

Table 1
Baseline characteristics of the patients.
Characteristics Total Cardiology  Internal p
(n. 7148) (n. 3862) medicine
(n. 3286)

Age (years), median [IQR] 77 [70-83] 74 [66-80] 80 [74-86] <.0001
Females, % 47.0 434 513 <.0001
Hypertension, % 752 74.7 75.8 0.27
Hypercholesterolemia, % 289 339 229 <.0001
Heart failure, % 27.7 24.5 315 <.0001
Diabetes, % 243 214 27.8 <.0001
Coronary artery disease, % 19.9 19.9 20.0 091
Valvular heart disease, % 33.1 36.2 29.5 <.0001
Prior stroke/TIA, % 146 9.7 20.5 <.0001
Peripheral embolism, % 2.0 14 2.8 <.0001
Peripheral artery disease, % 109 73 15.1 <.0001
Renal dysfunction, % 18.5 14.0 23.7 <.0001
COPD, % 20.8 16.0 26.6 <.0001
Anemia, % 15.8 7.7 253 <.0001
Cognitive deficit/Dementia, ¥ 10.4 3.2 18.8 <.0001
Need of assistance

No assistance, % 65.9 80.0 49.3 <.0001

Partial assistance, % 24.1 16.6 32.8

24 h-assistance, % 6.2 24 10.7

In bed, % 3.9 1.0 7.2

IQR = interquartile range, TIA = transient ischemic attack, COPD = chronic obstructive
pulmonary disease.
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Fig. 1. Type of atrial fibrillation according to the setting.

3.4. Antithrombotic treatment

OAC was prescribed in 58.8% of the patients, antiplatelets in 34.1%
and neither of these in 7.1%. In 86.7% of the patients treated with OAC
this was the sole antithrombotic treatment, while in 13.3% OAC was
associated with antiplatelets.

More CARD than MED patients received OAC (67.0% vs 49.1%,
p<.0001), while more MED patients received antiplatelets (42.7% vs
26.7%, p<.0001) (Fig. 2).

In the entire study population, OAC prescription was influenced by
gender (60.7% in males, vs 56.6% in females, p=.0003), age (66.2% in
patients <75 years vs 53.1% in patients older than 75 years,
p<.0001), type of AF (69.6% in persistent, 64.3% in permanent and
only 37.4% in paroxysmal AF, p<.0001), and arrhythmia strategy

Table 2
Procedures performed during hospital stay and pharmacological treatment prescribed
at discharge.

Procedures and drugs Total Cardiology Internal p

(n.7148)  (n.3862) medicine

(n. 3286)

Echo, % (TE, %) 68.2 (4.3) 76.6(6.6) 583(0.8) <.0001
Electrophysiological study, % 1.2 2.0 0.2 <.0001
Coronary angiography, % 3.0 5.0 0.6 <.0001
ECG Holter, % 8.7 11.1 5.9 <.0001
PM/ICD revision/implantation, % 3.4 6.0 0.3 <.0001
Amiodarone, % 15.6 203 10.1 <.0001
Propafenone, % 32 42 2.0 <.0001
Flecainide, % 4.2 6.9 1.1 <.0001
Sotalol, % 34 4.6 2.0 <.0001
Digitalis, % 24.0 20.2 28.5 <.0001
Betablockers, % 442 47.7 40.1 <.0001
ACE-I/ARBs, % 64.5 69.6 58.5 <.0001
Aldosterone blockers, % 15.9 14.3 17.7 <.0001
Diuretics, % 58.6 55.8 61.8 <.0001
Statins, % 24.2 28.5 19.2 <.0001
Oral antidiabetics, % 11.7 12.0 114 0.45

ACE-I = angiotensin-converting enzyme inhibitors, ARBs = angiotensin II receptor
blockers, TE = transesophageal.

(63.2% in rate control vs 59.7% in rhythm control, and 46.8% in
undetermined strategy, p<.0001).

3.5. Nonvalvular AF

Among the 4845 patients with nonvalvular AF, OAC was prescribed in
55.5% (64.2% CARD and 46.3% MED, p<.0001), antiplatelets in 35.8% and
in 8.7% neither of these.

The mean CHADS, score was 2.1 + 1.3 with a significant difference
between CARD (1.7+1.2) and MED patients (2.441.3); p<.0001.
The CHADS, levels in the different wards are shown in Fig. 3. A
CHA,DS,-VASc >2 was present in 93.7% of MED and in 81.6% of
CARD patients (p<.0001).

The overall OAC prescription was not different in patients with
CHADS, =1 and CHADS, >2 while was inferior but still substantial
in patients with CHADS, O (Fig. 4). The trend in OAC prescription
was similar for CHA,DS,-VASc score (55.8%, 56.0%, and 47.4% for

100.0% 1
80.0% 1
67.0%
60.0% - 58.8%
49.1%
42.7%
40.0% 34.1%
‘ 26.7%
20.0%
7.1% 6.3% 8.2%
0.0% T T 1
Total Cardiology Internal Medicine

BOAC [10therATT mMNone

QAC= OralAnticoagulant. ATT= Antthrombotic Treatrment

Fig. 2. Antithrombotic treatment in the total population of patients and by setting of
enrollment.
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scores >2, 1 and 0). The rate of prescription of OAC by age is reported
in Fig. 5.

Out of 4845 patients with nonvalvular AF, 2155 were not treated
with OAC. The reasons for nonprescription were a nonindication in
42.1%, a contraindication in 48.6%, while other reasons (mainly
patient refusal and difficulty to obtain a stable INR) accounted for
9.3% of patients. The most frequent reported contraindications were
advanced age/alcohol/psychosis (50.4%), current bleeding (13.0%),
recent or planned surgery (10.4%), procedures at risk of bleeding
(5.7%), hematic dyscrasia (7.3%), risk of traumatism (2.7%), risk of
bleeding (7.0%) and poor compliance (2.2%). Independent predictors
of nonprescription of OAC in patients with nonvalvular AF are
reported in Fig. 6. In this multivariable analysis (logistic regression
model) the referral to a MED unit was associated with a 22% increase in
the risk for not being prescribed with OAC (OR 1.22, 95% CI 1.04-1.43,
p=0.015).

3.6. Patients with valvular AF

In 2303 patients with valvular heart disease (40.8% managed in
MED and 59.2% in CARD), permanent AF was recorded in 57.6%,
persistent in 21.3%, paroxysmal in 12.6% and a first episode was
detected in 5.9%. In 2.6% of the patients the definition of the type of
AF was not possible. Oral anticoagulants were prescribed in 65.6% of
these patients. The independent predictors of nonprescription of
OAC in patients with valvular heart disease are listed in Table 3. As
expected, to have a permanent or persistent AF and the presence of
a prosthetic valve were significantly associated with OAC prescription
while, also in these patients, an advanced age and to be managed in
MED unit resulted as an independent predictor of nonprescription
of OAC therapy. Specifically, patients managed in MED had a 31%
risk higher to be not prescribed with an OAC.

4. Discussion

ATA-AF prospectively analyzed the clinical characteristics and
management of unselected hospitalized or ambulatory patients with
AF in CARD and MED settings over a whole country.

Patients with AF have multiple comorbidities, mainly hypertension
present in almost three quarters of the patients. Older age, vascular
and nonvascular comorbidities, except hypertension and coronary
artery disease, were significantly more prevalent in MED patients.

The vast majority of both CARD and MED patients had at least one
risk factor for stroke according to the CHADS, [12] or CHA;DS,-VASc
score [13], and at least one risk factor for OAC-related bleeding
according to the HAS-BLED score [14].

m Cardiology Internal Medicine
100.0% -
80.0% - 75.3%
60.0% - 53.1%
R 33.1%
19.5%
20.0% A 13.8%
0.0% - - :
CHADS, 0 CHADS; 1 CHADS, 22

Fig. 3. Level of CHADS; score in cardiology and internal medicine patients.

Lone AF was observed only in 1.8% of patients, a much lower rate
than that reported (7%) in the pooled analysis of AF trials [15] and of
that reported in Euro Heart Survey [6] (10.2%) and other contemporary
surveys [between 7.6% and 11% [16,17]], probably due to the more
advanced age of patients in our registry.

Different from other registries, we observed a very high rate of
persistent/permanent AF. This could be explained by the fact that in-
formation were collected non in a specialist field but in a community
CARD and MED setting.

Patients cared by CARD and MED look very different also for the dif-
ferent relevance of the arrhythmia as primary reason of hospitalization
or outpatient visit (65% in CARD and only 26% in MED).

4.1. Rate and rhythm control

AF ablation is still rarely performed in our patients with AF. This figure
is much lower than that showed in a recent study in which ablation was
indicated in about 15% of patients [18].

Overall the rate control strategy was adopted twice than the
rhythm control strategy, different from other surveys where a rhythm
control strategy was adopted in most patients [6,18]. This difference
in favor of the rate control was much higher in MED units.

It is noteworthy that apparently in over one fifth of cases the
arrhythmia strategy was undetermined, particularly in MED patients.
We believe that this reflects the behavior of the attending physician in
the real life where the choice between the rhythm and the rate control
strategy is not always firmly established and pursued accordingly.

4.2. Anticoagulation

Contemporary surveys of practice patterns and a recent review,
including 54 studies (from 1998 to 2008) report underuse of OAC in
high-risk AF [19-22]. In more than two thirds of the studies, only 60%
of patients with previous stroke or TIA are treated with OAC. Most studies
based on CHADS, reported OAC treatment of high-risk subjects (CHADS,
>2) below 70%.

Our study shows an overall 55.5% prescription rate of OAC in
patients with nonvalvular AF with a striking difference between
CARD and MED patients. A substantial underuse of OAC was observed
in eligible high-risk patients (those with CHADS, >2) in whom the
prescription rate was only 56% (65.9% CARD and 46.5% MED).

The anticoagulation rate in eligible patients was lower than that
reported in the Euro Heart Survey which was conducted primarily
among specialized centers of cardiology in Europe [19], and in the
German Competence NETwork on Atrial Fibrillation — AFNET [7]
including various levels of medical care in Germany. However, our
study reported a significantly higher prevalence of AF patients treated
with OAC, when compared with two other Italian studies. In one
study performed in 2003, using the administrative data of patients
discharged with diagnosis of AF, the overall OAC prescription was
29% [23] while in a survey performed in primary care, incident
patients with AF, diagnosed throughout the period 2001-2004, OAC
prescription was only 26% [9].

4.2.1. OAC and risk scores

The prescription rate of OAC did not correlate with the stroke risk
of the patients according to CHADS, or CHA,DS,-VASc score. The lack
of correlation between OAC prescription and stroke risk in AF patients
is in accordance with other studies. In a recent retrospective cohort
study from a large US database including 171,393 patients, a similar
percentage of patients with low, moderate or high stroke risk
received warfarin (40.1%, 43.5% and 42.1%, respectively) [24].

Therefore, it seems that the CHADS; score is not yet fully incorporated
in the clinical practice. A good correlation was found between OAC
prescription and hypertension, previous stroke, HF and EF, but not with
female sex, a history of diabetes or peripheral vascular disease. On the
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Fig. 4. Antithrombotic treatment prescribed in cardiology and internal medicine according to the risk CHADS, score.

contrary an inverse correlation was found between advanced age and
OAC prescription.

In this sense, educational campaigns should be implemented to
convince doctors that age should not be considered a contraindication
for OAC prescription.

Also the high prescription rate of OAC in low stroke risk patients re-
quires consideration. Half of the patients with CHADS, score 0 received
anticoagulation. However the CHADS, 0 group comprises less than 10%
of the patients and it is possible that a number of patients at low stroke
risk were given anticoagulation in the perspective of cardioversion.

4.2.2. OAC and type of AF

The OAC use was also correlated with the type of AF, being lower in
paroxysmal AF in comparison with persistent or permanent AF. This, in
accordance with other studies, demonstrates that physicians consider
AF patients with paroxysmal AF at lower thromboembolic risk [19,25].
Established evidences from the literature instead clearly show that the
thromboembolic risk is not conditioned by the type of AF [26].

4.2.3. OAC and age

Among the contraindications to OAC, age accounted for one half of
the reasons with a significant higher prevalence in MED vs CARD
patients. Evidences from the literature indicate that older age per se
should not be considered as a contraindication to anticoagulation.
However, it is conceivable that age was associated with comorbidities
and contraindications to OAC. In a significant number of elderly
patients not anticoagulated, contraindications to OAC were not
reported and the noncompliance was not deemed a significant obstacle.
Therefore, in our study age was an independent predictor of nonpre-
scription of OAC. Both OAC and an antiplatelet agents were given to
7.8% of patients. Empirical common practice is to associate aspirin
with OAC in patients with AF who have stable coronary or carotid artery
disease and/or peripheral artery disease. However, adding aspirin to
OAC does not reduce the risk of vascular events including myocardial
infarction, while increases bleeding events. The lower use of combina-
tion therapy in ATA-AF reflects a good adherence to guidelines, mainly
driven by the awareness of the bleeding risk in elderly AF patients
treated with OAC.

® Cardiology C Internal Medicine
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Fig. 5. OAC prescription at discharge from cardiology and internal medicine patients according to the age.
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Fig. 6. Predictors of nonprescription of OAC in patients with nonvalvular AF. Logistic regression.

4.2.4. OAC and clinical setting

Patients followed by either MED or CARD specialist are suboptimally
treated with OAC. In this context, it is worth noticing that patients
followed by MED specialists are surely more severe than those managed
by CARD. Despite these relevant differences, the multivariable analysis,
adjusted for all available confounding factors including the main
diagnosis of admission or outpatients visit, showed that to be managed
by MED specialists is independently associated with a lower probability
to be treated with OAC. This observation is true for patients with either
valvular or nonvalvular AF. Specific educational programs should be
implemented to improve adherence to current guidelines for an appro-
priate OAC treatment for both MED and CARD specialists, in particular
in the former ones.

Table 3
Independent predictors of nonprescription of OAC in valvular disease.

Variable OR 95% CI p

MED vs CARD 131 1.05-1.65 0.0181
Age =75 vs 65-74 years 1.79 1.39-2.31 <.0001
Female sex 0.79 0.65-096 0.0189
Heart failure 0.69 0.56-0.86 0.0007
Previous hemorrhage 3.32 2.26-4.88 <.0001
Anemia 1.77 1.38-229 <.0001
Cognitive deficit/dementia 2.88 2.04-4.04 <.0001
Non CV admission vs AF/atrial flutter 1.67 1.20-2.31 0.0022
Other CV admission vs AF/atrial flutter 147 1.16-1.86 0.0016
First detected AF vs paroxysmal AF 230 1.45-3.67 0.0004
Persistent AF vs paroxysmal AF 041 0.30-0.58 <.0001
Permanent AF vs paroxysmal AF 032 0.24-042 <.0001
Other AF vs paroxysmal AF 0.46 0.24-0.87 0.0173
Mitral stenosis vs mechanical prosthetic valve 6.82 3.40-13.70 <.0001
Aortic stenosis vs mechanical prosthetic valve 1334 7.10-25.09 <.0001
Mitral insufficiency vs mechanical prosthetic valve  10.27 5.65-18.68 <.0001
Biological prosthetic valve vs mechanical prosthetic ~ 7.13 3.24-15.72 <.0001

valve
Other valvulopathy vs mechanical prosthetic valve  17.58 8.79-35.16 <.0001

MED = internal medicine; CARD = cardiology; AF = atrial fibrillation.

4.3. Limitations

This study has several limitations.

Although participating centers were representative of the commu-
nity hospitals in Italy, the enrolment of patients was not homogeneous.
It is possible that centers with more expert and motivated physicians
have enrolled more patients determining a bias in the results. Investiga-
tors were however encouraged to enroll all consecutive patients with
AF encountered in the 4 weeks recruitment period.

Diagnosis was not based on ECG documentation in all patients; in
a minority of cases diagnosis was based on a discharge summary.

A further limitation was the number of missing information
which, even if not substantial, could have partially influenced some
results, such as the choice of arrhythmia strategy.

5. Conclusions

ATA-AF describes AF patients representative of clinical practice
managed by cardiologists and internists. In MED AF patients appear
different from CARD, they are older and with more comorbidities.
Accordingly, OAC use and arrhythmia strategy are very different.
Both CARD and MED specialists currently fail to prescribe OAC in
accordance with stroke risk. The underutilization of OAC in MED,
even if partly due to more advanced age, comorbidities and specific
contraindications, remains statistically significant even after adjust-
ment for the possible confounders and indicates that there is some
room for further improvement. It is likely that OAC use will improve
in the near future, and with specific programs of guideline implemen-
tation and with the advent of new oral anticoagulant drugs.

Follow-up data of ATA-AF patients will determine the impact of
guideline adherence on long-term complications and survival.

Author contributions

Giuseppe Di Pasquale, Giovanni Mathieu and Aldo Pietro Maggioni
participated in the conception, design and conduct of the study,


image of Fig.�6

G. Di Pasquale et al. / International Journal of Cardiology 167 (2013) 2895-2903 2901

manuscript drafting, critical revision of the manuscript for important
intellectual content, and approval of the final manuscript for submission.

Gianna Fabbri, Giorgio Vescovo, Salvatore Pirelli, Francesco Chiarella,
Marino Scherillo, Michele Massimo Gulizia, Gualberto Gussoni, Fabrizio
Colombo, Domenico Panuccio, Carlo Nozzoli, Massimo Zoni Berisso
participated in the conception and design of the study, critical revision
of the manuscript for important intellectual content, and approval of the
final manuscript for submission.

Donata Lucci participated in the conception and design of the
study, statistical analysis and data interpretation.

Acknowledgments

The ATA-AF Steering Committee had the full responsibility for
design and conduct of the study, collection, management, analysis and
interpretation of the data, preparation, review and approval of the
manuscript. All authors had full access to the database. All authors
reviewed the paper and unanimously agreed to submit it to the Interna-
tional Journal of Cardiology. The authors of this manuscript have certi-
fied that they comply with the Principles of Ethical Publishing in the
International Journal of Cardiology.

Appendix A
Steering committee

G Di Pasquale (Co-Chairman), G Mathieu (Co-Chairman), F Chiarella,
F Colombo, MM Gulizia, G Gussoni, C Nozzoli, D Panuccio, S Pirelli, M
Scherillo, G Vescovo, M Zoni Berisso.

Coordinating center

ANMCO Research Center (AP Maggioni, B Bartolomei, G Fabbri,
L Gonzini, A Lorimer, D Lucci, G Orsini).

Participating centers and investigators

Acireale, Medicina Interna (R Siciliano); Acqui Terme, Cardiologia-
UTIC (M Boffa); Adria, Medicina (F Bazzanini); Agnone, Medicina Interna
(G Di Nucci); Alba, Cardiologia (S Fonti); Albenga, Medicina (T De
Franceschi); Alessandria, Medicina Interna (P Davio); Alghero, Medicina
Interna (G Alagna); Amandola, Medicina Generale (F Cipollini, P Arma);
Amelia, Medicina (MG Gunnellini); Ancona, Cardiologia (M Dottori);
Andria, Cardiologia-UTIC (D Paulillo); Aosta, Cardiologia e Cure Intensive
(M Giudice, M Sicuro); Arezzo, Medicina D'Urgenza e Pronto Soccorso
(S Lenti, G lannelli); Arezzo, Cardiologia (P Notarstefano); Arzignano,
Medicina Interna (M Galiotto); Asiago, Medicina Interna (E Apolloni);
Assisi, Medicina Interna (G Molini); Asti, Medicina A (L Massarelli);
Atessa, Medicina Interna (P Di Ilorio); Augusta, Cardiologia-UTIC
(F Scandurra); Avellino, Cardiologia-UTIC (F Candelmo); Aversa,
Cardiologia (P lodice); Bagno a Ripoli, Medicina A-B-C (R Laureano);
Bagno a Ripoli, Cardiologia (S Perlangeli); Bagno di Romagna, Medicina
Interna (A Pratico); Barga, Medicina (Q Lucchesi); Bari, Cardiologia
Ospedaliera (V Conese); Bari-Carbonara, Cardiologia (G Scalera); Barletta,
Cardiologia (F Palma); Bassano del Grappa, Medicina Interna (ME De
Antoni, G Beltramello); Battipaglia, Cardiologia (M Carbonella); Bazzano,
Medicina Generale (A Capone); Benevento, Cardiologia Interventistica e
UTIC (V Bianchi); Benevento, Medicina d'Urgenza (F Zerella); Bentivoglio,
Geriatria (M Masina); Bentivoglio, Cardiologia (G Boggian, LG Pancaldi);
Bergamo, Medicina Interna (AL Brucato, S Scialfa); Bergamo, Cardiologia
(P Ferrari, A Gavazzi); Bibbiena, Medicina Interna (E Santoro); Biella,
Medicina Generale (G Bertinieri); Bisceglie, Cardiologia (V Caragnano);
Bologna, Bellaria, Medicina Interna (S Zaccaroni); Bologna, Bellaria,
Cardiologia (G Marchetti, S Urbinati); Bologna, Maggiore, Medicina
C (G Belmonte); Bologna, Maggiore, Medicina Interna B (C Giannoni,
D Panuccio); Bologna, Maggiore, Geriatria (V Pedone); Bologna, Maggiore,

Cardiologia (M Colletta, G Di Pasquale); Bolzano, Cardiologia (R Cemin);
Borgomanero, Cardiologia (PRC Paffoni); Brescia, Cardiologia (C Pezzotti,
M Capretti); Brindisi, Cardiologia (AL Lamari); Bronte, Medicina Interna
(S Maugeri); Budrio, Medicina Interna (R Moretti); Cagliari, G. Brotzu-S.
Michele, 1° Medicina (R Ganga); Cagliari, G. Brotzu-S. Michele, 2 Medicina
Interna (P Mascia); Cagliari, SS Trinita, Medicina Interna (A Caddori);
Caltagirone, Cardiologia-UTIC (S Cusumano); Caltanissetta, Medicina
Interna (M Alletto); Campobasso, Cardiologia (C De Vincenzo,
E Musacchio); Camposampiero, Cardiologia (A Stendardo); Canicatti,
Medicina Interna (SA Cantarella); Carpi, Medicina Interna 1 (V Ferrari);
Carrara, Cardiologia (F Bassano); Casarano, Cardiologia-UTIC
(C Perrone, GC Piccinni); Caserta, Cardiologia-UTIC (M Catanzaro);
Caserta, Medicina Interna (A Vinciguerra); Castelfranco Veneto, Medicina
Interna (L Lusiani); Castellammare di Stabia, Cardiologia-UTIC (G De
Caro); Castellaneta, Cardiologia (M Scarcia, A Scarcia); Castelnuovo
Ne' Monti, Cardiologia (E Losi, O Gaddi); Castelvetrano, Medicina Interna
(A Lo Sciuto); Castelvetrano, Cardiologia (N Cascio Ingurgio); Castiglione
del Lago, Medicina (E Vignai); Catania, S Luigi Santi Currd, Medicina
Geriatrica (M Romano); Catania, Vittorio Emanuele, 1° Medicina
(V Borzi); Catania, Garibaldi-Centro, Cardiologia (IA Bellanuova, S Felis);
Catania, Garibaldi-Nesima, Cardiologia (MM Gulizia, GM Francese);
Catania, G. Rodolico, Cardiologia (S Artale); Catanzaro, Medicina Interna
Il (S Mazzuca); Catanzaro-Localita Germaneto, Malattie Cardiovascolari
Geriatriche (F Perticone); Cattolica, Medicina Generale IV (D Tirotta);
Cecina, Cardiologia (E Talini); Cerignola, Medicina Interna (F Ventrella);
Cesenatico, Medicina Interna (G losa); Cetraro, Medicina Interna
(O Cuccurullo); Chivasso, Medicina Interna (PD Bertello); Citta della
Pieve, Medicina (G Benemio); Citta di Castello, Medicina Interna
(O Garognoli, G Arcelli); Citta di Castello, Cardiologia (L Prosciutti); Citta
Sant'Angelo, Medicina e Riabilitazione Cardioresp. (G De Matthaeis);
Civitanova Marche, Medicina (C Quattrini); Civitavecchia, Cardiologia
(SCalcagno); Cles, Medicina Interna (S Canestrini); Colleferro, Medicina
Interna (A Franco, R Pastorelli); Como, Valduce, Cardiologia (F Acquati);
Como, S. Anna, Cardiologia (GL Botto); Conegliano, Cardiologia (N Sitta);
Cortona, Medicina Interna (R Migliacci); Cortona, Cardiologia con TIM
(F Cosmi, B Tarquini); Cosenza, Medicina (P Chiappetta); Cosenza,
Medicina d'Urgenza (MF Sprovieri); Cotignola, Cardiologia (G Macri);
Crema, Medicina Generale (S Bertolazzi); Cremona, Cardiologia (A Spotti,
S Pirelli); Crotone, Cardiologia (MF Marasco, M Elia); Cuggiono, Medicina
3 (GM Gambino); Cuneo, Medicina Interna (L Fenoglio); Desenzano del
Garda, Cardiologia-UCC (GP Gelmini, V Ziacchi); Dolo, Medicina Interna
(N Rigon); Empoli, Cardiologia 1 (NR Petix, A Zipoli); Erice, Cardiologia
(A Caiolo); Este, Cardiovascolare (E Marino, G Scattolin); Fabriano,
Medicina (S Gerini); Feltre, Medicina Interna (G Parisi); Figline Valdarno,
Medicina Interna (G Tavernese); Firenze, Careggi, Aritmologia (A Conti);
Firenze, Careggi, Medicina Interna I (F Ferrante, A Morettini); Firenze,
Careggi, Medicina e Riattivazione Cardiologica (B Alterini); Firenze,
Careggi, Medicina Generale 2 (F Rocchi, C Nozzoli); Firenze, SM Nuova,
Cardiologia (L Goedecke); Firenze, SM Nuova, Medicina A2 (C Seravalle);
Firenze, SM Nuova, Medicina d'Urgenza (A Cuomo); Foggia, Medicina
Interna I (I Panettieri); Foggia, Cardiologia (P Pellegrino, M Di Biase);
Foligno, Cardiologia (G Savarese, F Patriarchi); Forli, Medicina Interna
(G Bondi); Formia, Cardiologia-UTIC (E Rossini, S Nello); Galatina,
Medicina Generale (AT Ranieri); Galatina, Cardiologia (FN Gelonesi,
M Costantini); Galliate, Medicina Interna (M Dugnani); Gallipoli,
Medicina Interna (L Ria, V Mussardo); Gavardo, Cardiologia (G Zanini);
Gemona del Friuli, Medicina Interna (O Morgante, G Fazio); Genova,
Galliera, Medicina II (G Lo Pinto); Genova, Evangelico Internazionale,
Medicina Interna (C Castello); Genova, Villa Scassi, Cardiologia
(LA Moroni); Genova-Sestri Ponente, Padre Antero Micone, Cardiologia-
UTIC (S Costa, S Domenicucci); Genova-Sestri Ponente, Padre Antero
Micone, Medicina (C Venzano); Gioia Tauro, Cardiologia (L Loiacono,
R Ortuso); Giugliano in Campania, Cardiologia-UTIC (L Esposito);
Giussano, Cardiologia (DG Cuzzucrea); Gorizia, Medicina (F Fiammengo);
Gravedona, Cardiologia (E Selva, R Gestra); Grosseto, Medicina Interna
(M Alessandri); Grottaglie, Medicina Interna (G Nuzzi); Guastalla,



2902 G. Di Pasquale et al. / International Journal of Cardiology 167 (2013) 2895-2903

Medicina Generale (L Porrino); Gubbio, Medicina Generale (P Parise);
Gubbio, UTIC e Cardiologia (EA Capponi, S Mandorla); Isernia, Medicina
Generale (C Politi); Isernia, Cardiologia (C Olivieri); Ivrea, Medicina
Interna (L Gurioli); Jesi, Medicina (P Agostinelli); L'Aquila, Medicina
Interna 1 Universitaria (R Striuli); L'Aquila, Medicina Interna Ospedaliera
(M Petrarca); La Spezia, 2 Div. Medicina Interna (F Corsini, F Orlandini);
La Spezia, Cardiologia (S Badolati); Lagonegro, Medicina d'Urgenza
(D Colarusso); Lagonegro, Cardiologia (V Vertullo); Lamezia Terme,
Cardiologia e UTIC (P Pelaggi); Latina, Medicina 1 (G Campagna);
Lavagna, Medicina (E Haupt); Lecce, Medicina 2 (F Parente); Lecce,
Cardiologia (G Milanese, F Magliari); Legnago, Mater Salutis, Cardiologia
(G Morando, P Guarise); Legnano, Civile, Medicina Generale (A Mazzone,
G Palumbo); Lido di Camaiore, Medicina Generale (P Lambelet); Livorno,
Medicina Generale 2 (A Camaiti); Livorno, Medicina Interna
(P Pasquinelli); Livorno, Cardiologia-UTIC (L Frediani); Loiano, Medicina
Interna (A Vituliano); Lucca, Medicina 2 (G Brunelleschi); Lucca,
Cardiologia (C Lisi); Lucera, Cardiologia (PPA La Torre, A Villella);
Magenta, Medicina 1 (A Rimoldi); Manduria, Cardiologia e UTIC
(V Russo, F Di Summa); Mantova, Cardiologia (A Reggiani); Marsala,
Medicina Interna (FC Raimondo); Marsico Vetere, Medicina Interna
(D Disalvo); Massa, Cardiologia (VM Borrello); Matera, Cardiologia-
UTIC (A Magnante); Melito Porto Salvo, Medicina Interna (E Stellitano);
Menaggio, Medicina (L Procopio); Mercato San Severino, Cardiologia
e UTIC (F Franculli); Mestre, Medicina Generale (F Serafini); Milano,
Monzino, Aritmologia (C Tondo, C Fiorentini); Milano, Maggiore
Policlinico, Cardiologia (R Manfredini); Milano, Niguarda, Medicina
Interna 1 (L Robbiolo); Milazzo, Cardiologia e UTIC (G Pizzimenti,
L Vasquez); Militello in Val di Catania, Medicina (A Piangiamore);
Mirandola, Medicina Interna (P Tosi); Mirano, Medicina (G Dona);
Mirano, Cardiologia (E Bacchiega); Modena, Cardiologia (V Malavasi,
MG Modena); Molfetta, Medicina Interna (C Divella); Moncalieri,
Medicina Interna (C Marengo); Montecchio Emilia, Medicina Interna
(P Montanari, V Manicardi); Montepulciano, Medicina Interna
(L Abate); Montevarchi, Medicina d'Urgenza (A Cuccuini); Monza, San
Gerardo, Medicina 2 (S Magni); Monza, San Gerardo, Cardiologia
(A Vincenti, M Spinelli); Monza, Policlinico, Cardiologia Clinica UTIC
Scompenso (A Mortara, G Specchia); Napoli, Cardarelli, Cardiologia
Riabilitativa (N Silvestri, O Silvestri); Napoli, Cardarelli, Medicina 1
(G Piscopo); Napoli, Cardarelli, Medicina 2 (R Muschera); Napoli,
Cardarelli, Medicina 3 (F Gallucci); Napoli, Cardarelli, Medicina 4
(A Cannavale); Napoli, Cardarelli, Medicina 5 (A Bresciani); Napoli,
Federico I, Cardiologia (P Perrone Filardi); Napoli, Buon Consiglio FBF,
Medicina (A Fontanella, D lannuzzo); Napoli, Incurabili, Medicina
(S Luca); Napoli, San Gennaro, Medicina Interna (A Zuccoli); Narni,
Medicina Generale (P Rinaldi); Negrar, Cardiologia (G Ferri, E Barbieri);
Norcia, Medicina Generale (S Grasselli); Novara, Medicina Interna 2
(A Rossi); Novi Ligure, Cardiologia (S Agosti); Nuoro, Cardiologia-UTIC
(P Sanna, G Casu); Olbia, UTIC-Cardiologia (G Orecchioni); Orbassano,
Cardiologia (PC Da Silva Carvalho, R Pozzi); Ortona a Mare, AFO Medica
(F Salvati); Orvieto, Cardiologia (MG Bendini, G Giordano); Osimo,
Medicina Generale (F Pellegrini); Ostia, Cardiologia (G Pighini); Padova,
Medicina Generale (F Tremolada, L Zanin); Palermo, Villa Sofia-
Cervello, Cardiologia (A Ledda, AM Floresta); Palermo, Villa Sofia-
Cervello, Cardiologia II (F Enia); Palermo, Villa Sofia-Cervello, Medicina
Interna (G Nicolosi); Palermo, Villa Sofia-Cervello, Cardiologia e UTIC
(F Ingrilli); Palermo, Buccheri La Ferla FBF, Medicina Interna
(A D'Angelo); Paola, Cardiologia e UTIC (D Musacchio); Pavia, San
Matteo, Cardiologia (S Savastano); Pavia, San Matteo, Medicina
Generale 1 (L Magnani); Pavullo nel Frignano, Medicina Generale
(M Capitelli, G Cioni); Pedara, UF UTIC ed Emodinamica (B Aloisi);
Penne, Cardiologia (A De Finis, A Vacri); Perugia, Medicina Interna
e Vascolare (V Costantini, F Guercini); Perugia, Cardiologia (G Zingarini,
MC Nardoni); Pescia, Medicina Generale (L Teghini, G Panigada); Pescia,
Malattie Cardiovascolari (S Di Marco, W Vergoni); Pietra Ligure,
Cardiologia (K Paonessa); Pietra Ligure, Medicina Interna (A Artom);
Pieve di Coriano, Cardiologia e UTIC (M Bigliardi); Pinerolo, Cardiologia

(R Riccardi, L Riva); Pinerolo, Medicina Interna (A Marandino);
Piombino, Cardiologia e UTIC (L Barsotti); Piove di Sacco, Cardiologia
e UTIC (G Ginocchio, D Marchese); Pisa, Medicina Generale 5
(G Tintori); Pisticci, Medicina Interna ad Indirizzo Gastroent.
(M Annese); Pistoia, Medicina I (R Breschi); Pistoia, Medicina II
(F Cipollini); Pitigliano, Medicina Generale (M Manini); Poggibonsi,
Cardiologia-UTIC (G Scopelliti); Poggibonsi, Medicina Interna
(A Pastore); Policoro, Cardiologia UTIC (G Spirito); Polistena,
Cardiologia (A Amato); Pordenone, Cardiologia (F Del Bianco); Porretta
Terme, Medicina Interna (M Ongari); Porto Viro, Cardiologia
(R Fiorencis); Portoferraio, Medicina (F Querci); Potenza, Cardiologia
Medica (VD Martone); Pozzuoli, Cardiologia-UTIC (U Molero); Prato,
Pronto Soccorso e Degenza Breve (R Fiusti); Prato, Cardiologia
(T Giovannini); Putignano, Cardiologia (E D'Arienzo, G Cellamare);
Ravenna, Cardiologia (A Placci); Reggio Calabria, Melacrino F. Bianchi,
Medicina Interna (G Gulli); Reggio Calabria, Madonna Della
Consolazione, Cardiologia (A Ruggeri, G Pulitano); Reggio Emilia,
I Medicina Interna (I lori); Ribera, Cardiologia (N Ingianni); Riccione,
Cardiologia-UTIC (D Saporito, M Marconi); Riccione, Medicina
(A Grossi); Rimini, Cardiologia (D Grosseto); Rimini, Medicina 2°-
Servizio Diabetologia (M Ciamei); Rivoli, Medicina Interna (F Mete);
Rogliano, Medicina Interna (F Russo); Roma, CTO, Cardiologia II
(C Bianchi); Roma, Campus Biomedico, Medicina Interna (S Costantino);
Roma, Fatebenefratelli Medicina Interna (D Manfellotto); Roma,
Fatebenefratelli, Cardiologia (MP Risa, P Azzolini); Roma, San Camillo,
Medicina 3 (L Conversano); Roma, San Filippo Neri, Cardiologia e UTIC
(M Santini, A Macchiusi); Roma, Sant'Andrea, Cardiologia (P Francia);
Roma, Sant'Eugenio, Medicina I (F Pietrantonio); Roma, Santo Spirito,
Cardiologia (F Biscione); Roma, Tor Vergata, Cardiologia (G Magliano);
Roma, Umberto Primo, Cardiologia A (F Fedele); Rossano, Cardiologia
e UTIC (S Salituri, F Salituri); Rovigo, Medicina Interna (S Zamboni,
C Rossetti); Rovigo, Cardiologia (L Roncon); Saluzzo, Medicina Interna
(M Delucchi); San Benedetto Del Tronto, Medicina Generale (M De
Benedictis); San Bonifacio, Cardiologia (A Vitolo, M Anselmi); San
Daniele del Friuli, Medicina Interna (T Celino, V Moretti); San Felice a
Cancello, Riabilitazione Cardiologica (M Cuccurullo); San Giovanni in
Persiceto, Medicina (G Castelli); San Giovanni Rotondo, Cardiologia
(G Martino); San Severino Marche, Medicina (G Pierandrei); San
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Sapri, UTIC-Cardiologia (MM Matarazzo); Saronno, Medicina
(P Novati); Sarzana-Loc. S. Caterina, Cardiologia Clinica-Riabilitativa
(R Petacchi); Sassari, Medicina 2 (P Maninchedda); Sassuolo,
Cardiologia (F Melandri, P Bellesi); Sassuolo, Medicina (C Sacchetti, M
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Medicina Generale (P Pauletto); Treviso, Cardiologia (V Calzolari,
Z Olivari); Tricase, Cardiologia (G De Masi De Luca, M Accogli); Trieste,
Il Medica-Cattinara (R Gerloni, L Cattin); Trieste, Cardiologia-Ospedale
Cattinara (L Vitali Serdoz, G Sinagra); Udine, Medicina Interna 2°
(A Bulfoni); Udine, Cardiologia (M De Biasio, A Proclemer); Valdagno,
Medicina Interna (F Miserocchi); Varese, Cardiologia I (R Marazzi,
JA Salerno Uriarte); Vasto, Cardiologia (G Levantesi); Venaria Reale,
Medicina Interna (P Olivetti); Venosa, Cardiologia-UTIC (A Capuano);
Vercelli, Medicina Interna (MC Bertoncelli); Vergato, Medicina Generale
(N Molinaro); Vibo Valentia, Medicina Interna (L Anastasio); Vibo
Valentia, Cardiologia-UTIC (G Teti); Vicenza, Medicina (GA Vescovo,
M Muriago); Vittoria, Cardiologia (F Incao, GV Lettica); Voghera,
Medicina Interna (V Nieswandt); Voghera, Cardiologia (R Osti);
Volterra, Medicina Generale (A Tafi).

Appendix B. Supplementary data

Supplementary data to this article can be found online at http://
dx.doi.org/10.1016/j.ijcard.2012.07.019.
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