
205

Introduction

Atrial fibrillation (AF) is the most com-
mon sustained cardiac arrhythmia. In addi-
tion to frequent disabling symptoms, the
arrhythmia is associated with a 2-fold in-
creased mortality, a 5-fold increased risk of
stroke, a significant decrease in cardiac
output and the development of a tachycar-
dia-mediated cardiomyopathy in the ab-
sence of heart rate control1-4.

Despite the increased interest due to the
rising prevalence of AF and the greater

awareness of its deleterious consequences,
only few studies have attempted to assess
the public health burden of the disease5, or
to characterize the various clinical presen-
tations of patients with AF6-8.

Also, despite the presence of guide-
lines, very limited data are available re-
garding the diagnostic and therapeutic
strategies applied in patients with AF in
everyday practice, often in settings very
different from those experienced by the au-
thors of the guidelines. The widest registry
to date, the Canadian Registry of Atrial
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Background. The atrial Fibrillation/flutter Italian REgistry (FIRE) study was designed to obtain
updated information regarding the clinical characteristics of and medical approach to patients re-
quiring urgent medical care for atrial fibrillation (AF) or atrial flutter in a nationwide and represen-
tative series of hospitals.

Methods. 4570 consecutive patients admitted to the emergency room for AF/atrial flutter were en-
rolled in 207 hospitals. Of these, 2838 (61.9%) were hospitalized (median 6 days, 43% in cardiology
and 57% in internal medicine departments), and constitute the population of this study.

Results. AF/atrial flutter represented 1.5% of all emergency room admissions and 3.3% of all hos-
pitalizations. The mean age was 70 ± 12 years; 89.9% had AF and 10.1% atrial flutter. In 31% of the
hospitalized patients no cardiac disease was present, and in 18% no disease (either cardiac or non-
cardiac) could be detected. Predictors of no attempt of cardioversion (37.5% of patients) included:
onset of AF > 48 hours, heart failure, increasing age, syncope, admission to a non-cardiology depart-
ment, stroke or transient ischemic attack (TIA). Predictors of in-hospital mortality (2.2%) included:
age, heart failure, diabetes, admission to a non-cardiology department, and stroke or TIA. Predictors
of the absence of sinus rhythm at discharge (35.6% of patients) included: no attempt of cardioversion,
heart failure, chronic anticoagulation, AF duration > 48 hours, increasing age, stroke or TIA, and ad-
mission to a non-cardiology department. Transesophageal echocardiography was performed in only
6% of patients.

Conclusions. AF/atrial flutter represent a significant burden on the health care system with a high-
er than expected hospitalization rate from the emergency room. One out of three discharged patients
is not in sinus rhythm. There is still a wide gap between evidence-based medicine and real practice in
the treatment of patients with AF.
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Fibrillation (CARAF)9, for instance, enrolled non-con-
secutive patients in six selected centers, thus setting the
stage for a potential bias toward a higher standard of
care.

The atrial Fibrillation/flutter Italian REgistry
(FIRE) study was designed and undertaken with the
following goals: to assess the number of admissions to
the emergency room (ER) and hospital wards due to AF
or atrial flutter; to evaluate the clinical profile of pa-
tients admitted for AF to the ER and/or hospital wards;
to evaluate the diagnostic and therapeutic strategies fol-
lowed for each admitted patient.

The present report will describe the overall popula-
tion of the study and will focus on the patients hospi-
talized following admission to the ER for AF. It will al-
so compare the course and outcome of patients admit-
ted to cardiology with those admitted to internal medi-
cine.

Methods

The study was undertaken under the auspices of
the Italian Association of Hospital Cardiologists
(ANMCO) and the Italian Society of Cardiology (SIC).
Patients were consecutively enrolled during a period
of 30 days, from January 17 to February 15, 2000, in
207 Italian hospitals (33% of the total number of Ital-
ian cardiology centers, representative of the overall
situation both in terms of geographic distribution and
of technical level). This assured a strict correspon-
dence between the trial population and the universe of
patients.

All patients evaluated in the ER because of AF were
included, as were patients admitted to cardiology de-
partments for a planned hospitalization. The total num-
ber of admissions to the ER and of hospitalizations
were also recorded, to allow the assessment of the rela-
tive contribution of AF to the overall activity. The re-
sponsible investigators in each individual center daily
filled the case report forms for the patients admitted to
the ER. These contained relatively straightforward clin-
ical and demographic information. The patients admit-
ted from the ER to the hospital (urgent admission) were
followed during their hospitalization, taking note of the
ward of admission, and a more detailed case report
form was filled.

FIRE enrolled patients of all ages and both sexes
with AF as the main diagnosis requiring medical atten-
tion. Patients with chronic AF admitted for reasons not
related to the arrhythmia were excluded as were those
in whom AF manifested during hospitalization. Heart
failure patients were included if AF was the reason for
which medical attention was necessary because of its
recent onset or associated symptoms. To allow unifor-
mity in such a large-scale survey, two investigators who
designed the protocol were continuously available as
clinical help-line and all the data were carefully re-

viewed by a cardiologist trained in conducting clinical
trials.

Statistical analysis. Categorical variables were com-
pared using the �2 test or Fisher exact test, as appropri-
ate. Continuous variables, reported as mean ± SD, were
compared using the Student’s t-test or analysis of vari-
ance. Differences between groups were presented as
odds ratio (OR) and 95% confidence intervals (CI).

Multivariate logistic regression analysis was used to
assess the independent predictors of mortality, of the
likelihood of not undergoing cardioversion and of be-
ing discharged without sinus rhythm. The analyses
were performed using the statistical package SAS, ver-
sion 8.0 (Cary, NC, USA). A p value of 0.05 was con-
sidered the limit for significance.

Results

General population of patients. The study included
5764 patients: 1194 (20.7%) with a planned admission
to a cardiology ward and 4570 (79.3%) who were man-
aged in the ER.

AF or atrial flutter as the main diagnosis represent-
ed 1.5% of all ER admissions (4570 of 308 191 medical
interventions). Of the patients with AF, 61.9% were
hospitalized (2838 of 4570 patients), accounting for
3.3% of all the hospitalizations (2838 of 86 603 pa-
tients). Thus, the proportion of patients admitted to the
ER who required hospitalization was significantly
greater among patients with AF compared with the
overall population of patients referred for other medical
conditions [61.9 vs 27.6% (83 765 of 303 621 referrals),
p < 0.0001].

The baseline characteristics of patients with AF
managed in the ER are shown in table I. The mean age
was 69 years and the time from arrhythmia onset to ER
admission was < 48 hours in the majority of patients.
Among the 4570 patients managed by the ER, 37.7%
were discharged, 60.1% were admitted to hospital,
2.1% were transferred to other hospitals and 0.1% (5
patients) died. The present report will concentrate on
the 2742 patients admitted to the hospital; of these,
43.1% patients were admitted to cardiology and 56.9%
to other wards (for the overwhelming majority internal
medicine). Overall, 92% of patients managed in the ER
were still in AF at the time of their hospitalization.

Characteristics of the hospitalized patients. The de-
mographics of the hospitalized patients were similar to
those of the overall population of patients with AF/atri-
al flutter admitted to the ER. The characteristics of the
presentation arrhythmia, the symptoms and the under-
lying disease are shown in table II, that also compares
these variables between patients admitted to cardiology
and those admitted to internal medicine. Quantitatively
small, albeit statistically significant differences were
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observed in the presentation arrhythmia, with more pa-
tients with atrial flutter admitted to cardiology, and in a
few presentation symptoms including more palpita-
tions among patients admitted to cardiology and more
dyspnea and more neurological symptoms among pa-
tients admitted to internal medicine.

A cardiac condition only was more frequently pre-
sent among patients admitted to cardiology compared

with those admitted to internal medicine (55.4 vs 47.7,
p < 0.0001) while the opposite occurred for the pres-
ence of solely a non-cardiac disease (8.9 vs 16.4, p
< 0.0001). Both a cardiac and non-cardiac disease were
present in 15.8 and 19.1% while no underlying disease
was observed in 19.9 and 16.7% of patients admitted to
cardiology and internal medicine, respectively.

Non-invasive diagnostic procedures. Among patients
admitted to cardiology, 41.7% were hospitalized in an
intensive or semi-intensive unit (with continuous ECG
monitoring) whereas this occurred only in 2.6% of the
patients admitted to internal medicine (p < 0.0001). Ad-
ditionally, 17.6% of the patients in cardiology and 14%
in other departments (p = 0.015) underwent a 24-hour
Holter monitoring.

A chest X-ray was more frequently performed in
patients admitted to internal medicine (86 vs 67%, p
< 0.0001) and the same occurred for a vascular ultra-
sound (5.3 vs 3.7%, p < 0.05), whereas an echocardio-
gram (81 vs 60%, p < 0.0001 for a transthoracic and 9
vs 3% for a transesophageal echocardiogram, p < 0.0001,
respectively), as well as exercise stress testing (3.7 vs
1.1%, p < 0.0001) were more frequently performed in
cardiology. Thyroid function tests were performed in
34.3 and 35.4% of patients in cardiology and internal
medicine, respectively.

Therapeutic approach. Medical treatment. The anti-
arrhythmic treatment used during the first 24 hours is
shown in table III. Digoxin, the most frequently used
drug, was significantly less prescribed in cardiology.
On the other hand, the second and third most frequent-
ly prescribed agents, amiodarone and propafenone,
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Table I. Baseline characteristics of patients with atrial fibrilla-
tion (AF) or atrial flutter (AFl) managed in the emergency room
(ER).

No. patients 4570
Males 49.1%
Age 69 ± 13

> 70 years 51.6%
Systolic blood pressure (mmHg) 143 ± 25
Heart rate (b/min) 126 ± 34
Time from onset of symptoms
to ER admission

≤ 24 hours 59.7%
25-48 hours 7.8%
49 hours-30 days 11.9%
> 30 days 3.6%
Unknown 17.0%

Previous AF/AFl episodes
None 32.2%
1-2 19.2%
3-5 9.6%
> 5 11.1%
Unknown 27.9%

Previous hospitalization
No 27.6%
Yes 49.1%

(45.8% of them for AF/AFl)
Unknown 23.3%

Table II. Baseline characteristics of patients hospitalized from the emergency room.

Variable Cardiology Internal medicine Total p

Male sex (%) 52.3 47.0 49.3 < 0.01
Age (years) 68 ± 12 72 ± 12 70 ± 12 < 0.0001
AF (%) 87.1 92.1 89.9 < 0.0001
AFl (%) 12.9 7.9 10.1
Hypertension (%) 58.3 58.8 58.6 NS
Diabetes (%) 15.1 15.2 15.2 NS
Active smoker (%) 14.0 14.8 14.4 NS
Previous smoker (%) 15.3 12.7 13.8
No symptoms (%) 3.1 3.1 3.3 NS
Palpitations (%) 73.0 66.2 69.2 0.0002
Rest dyspnea (%) 20.1 24.0 22.3 0.02
Effort dyspnea (%) 13.8 16.4 15.2 NS
CHF (%) 8.8 12.6 10.9 0.002
Fatigue (%) 10.0 10.0 10.0 NS
Angina (%) 10.1 8.1 9.0 NS
Pulmonary edema (%) 4.5 4.5 4.5 NS
Syncope (%) 2.5 3.9 3.3 0.05
TIA (%) 0.3 2.2 1.3 < 0.0001
Stroke (%) 0.3 1.4 0.9 0.006

AF = atrial fibrillation; AFl = atrial flutter; CHF = congestive heart failure; TIA = transient ischemic attack.



were more often used in cardiology. The medical treat-
ment between the 25th hour and discharge from hospi-
tal closely paralleled the one above described.

The most prescribed cardiovascular non-antiar-
rhythmic drugs were: ACE-inhibitors (administered to
46 and 43.3% of patients in cardiology and internal
medicine), diuretics (41 and 46% respectively) and ni-
trates (17.9 and 24.2% respectively). Antiplatelet and
anticoagulant agents were more frequently adminis-
tered to patients hospitalized in cardiology: antiplatelet
agents were administered to 24.2 vs 20.3% of patients
in internal medicine (p < 0.02), oral anticoagulants to
29.4 vs 24.3% (p < 0.01), and heparin to 36.9 vs 33%
(p = 0.04). It should be pointed out that 13.2% of pa-
tients were already on chronic (> 30 days) anticoagula-
tion at the time of hospital admission (15.3% among
patients admitted to cardiology and 11.6% among pa-
tients admitted to internal medicine). 

Cardioversion and additional procedures. Overall, a
pharmacological cardioversion was attempted in 55.3%
of patients, an electrical cardioversion in 10.4%, and ei-
ther of the two in 62.5%. A pharmacological cardiover-
sion was attempted in 61.5% of the patients admitted to
cardiology, and in 47.1% of the remaining patients (p
< 0.0001), and an electrical cardioversion was attempt-
ed in 17.4 and 5.1% of patients, respectively (p
< 0.0001). Overall, at least one attempt to perform a

cardioversion was made in 73.1% of patients admitted
to cardiology vs 53.8% of those admitted to internal
medicine (p < 0.0001).

This difference was observed both among patients
admitted within 48 hours of the beginning of the ar-
rhythmia (79.7 vs 67.3%, p < 0.0001) and among the re-
maining patients (57.8 vs 30.8%, p < 0.0001). Overall,
the duration of the arrhythmia was correlated with the
likelihood of an attempt of cardioversion, decreasing
from 73.2% among patients admitted within 48 hours to
41.4% in the remaining patients (p < 0.0001). A multi-
variate logistic analysis was performed to assess the pre-
dictors of no attempt of cardioversion, including the
variables: age, sex, previous AF episodes, duration of
AF > 48 hours, presence of angina during AF, syncope,
dizziness, diabetes, hypertension, presence of concomi-
tant disease, stroke or transient ischemic attack (TIA),
heart failure, chronic anticoagulation (> 30 days), and
ward of admission (Table IV). An arrhythmia duration
> 48 hours, heart failure, and increasing age were the
strongest predictors. Also, patients admitted to cardiol-
ogy had a 1.7-fold greater probability of undergoing
cardioversion, confirming the independent predictive
value of the ward of admission.

Overall, transesophageal stimulation was per-
formed in 2.1% of patients (for all of them in the pres-
ence of atrial flutter), more frequently in cardiology
(3.7%) than in internal medicine (0.7%, p < 0.001). An
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Table III. Antiarrhythmic agents prescribed during the first 24 hours.

Drug Cardiology Internal medicine Total p
(%) (%) (%)

Digoxin 38.5 55.5 47.9 < 0.0001
Amiodarone 36.6 24.6 30.0 < 0.0001
Propafenone 25.2 21.3 23.1 < 0.02
Beta-blocker 5.1 5.1 5.1 NS
Quinidine 4.0 2.4 3.1 < 0.02
Flecainide 4.3 1.3 2.6 < 0.0001
Sotalol 2.2 1.9 2.1 NS
Ibutilide 1.1 0.07 0.5 < 0.0005
Disopyramide 0 0.07 0.04 NS

Table IV. Multivariate predictors of no attempt of cardioversion.

Predictor Odds ratio 95% confidence interval p

Amiodarone use 0.218 0.174-0.272 < 0.0001
Onset of AF > 48 hours 2.984 2.420-3.681 < 0.0001
Heart failure 2.251 1.819-2.785 < 0.0001
Age 1.028 1.019-1.037 < 0.0001
Syncope 2.970 2.007-4.394 < 0.0001
Non-cardiology department 1.678 1.376-2.046 < 0.0001
Stroke or TIA 3.237 1.696-6.176 0.004
Diabetes 1.449 1.103-1.904 0.0078
Dizziness 1.404 1.066-1.848 0.0156
Angina 1.384 0.987-1.941 0.0597

Predictors are reported in order of decreasing statistical significance. AF = atrial fibrillation; TIA = transient ischemic attack.



electrophysiological study was performed in 1% of pa-
tients with a trend toward a greater frequency in cardi-
ology. A permanent pacemaker was positioned in 1.9%
of patients (3.6% in cardiology and 0.5% in internal
medicine, p < 0.0001). Atrial flutter and atrioventricu-
lar junction ablation were each performed in 0.5% of
the patients admitted to cardiology.

Patient outcome. The average hospital stay was 7 ± 6
days (median 6 days), and was shorter in cardiology
compared with internal medicine (median 5 vs 7 days,
p < 0.0001).

The overall in-hospital mortality was 2.2% (61 pa-
tients). The causes of death were cardiovascular in 41
cases (67%, an overall cardiovascular mortality of
1.5%), non-cardiovascular in 10 cases (16%), while in
the remaining 10 cases death not be classified in either
of the two.

A multivariate logistic analysis was performed to
assess the predictors of in-hospital mortality and in-
cluded the following variables: age, sex, diabetes, the
presence of concomitant disease, stroke or TIA, heart
failure, and ward of admission. Table V illustrates the
results. As expected, age and diabetes were positively
correlated with an increased mortality as was the pres-
ence of heart failure and of neurological symptoms. In-
terestingly, admission to internal medicine was associ-
ated with a 2.4 times greater risk of death.

Heart rhythm at discharge. Overall, 64.4% of the pa-
tients were discharged from hospital in sinus rhythm:
11.5% in AF with a scheduled cardioversion and 24.1%
in AF with no definite program of rhythm restoration.
At discharge, sinus rhythm was more frequently pre-
sent among patients with a duration of AF < 48 hours
compared with patients with a longer duration of the ar-
rhythmia (75.3 vs 41.1%, p < 0.0001), and among pa-
tients admitted to cardiology compared with those ad-
mitted to internal medicine (73.4 vs 57.6%, p
< 0.0001).

A multivariate logistic analysis was performed to
assess the predictors of the absence of sinus rhythm at
discharge and included the following variables: age,
sex, previous AF episodes, a duration of AF > 48 hours,
the presence of angina during AF, syncope, dizziness,
diabetes, hypertension, the presence of concomitant
disease, stroke or TIA, heart failure, chronic anticoagu-
lation (> 30 days), in-hospital use of amiodarone, an at-
tempt of cardioversion, and ward of admission (Table
VI). As may be expected, the strongest predictor was an
attempt of cardioversion, with an OR of 0.11. Strong
predictors of the absence of sinus rhythm were age, the
presence of heart failure, of stroke/TIA, of chronic an-
ticoagulation, and a duration of AF > 48 hours. Admis-
sion to internal medicine was a strong independent pre-
dictor of the absence of sinus rhythm at discharge (OR
1.53, 95% CI 1.23-1.91, p = 0.0002). The ward of ad-
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Table V. Multivariate predictors of in-hospital mortality.

Predictor Odds ratio 95% confidence interval p

Age 1.09 1.05-1.12 < 0.0001
Heart failure 2.33 1.26-4.30 0.007
Diabetes 2.11 1.18-3.78 0.01
Non-cardiology department 2.37 1.20-4.66 0.01
Stroke or TIA 3.22 1.14-9.14 0.03
Concomitant disease 1.16 0.15-9.04 0.89
Male sex 1.02 0.60-1.76 0.93

Predictors are reported in order of decreasing statistical significance. TIA = transient ischemic attack.

Table VI. Multivariate predictors of the absence of sinus rhythm at discharge.

Predictor Odds ratio 95% confidence interval p

Attempt of cardioversion 0.11 0.09-0.14 < 0.0001
Heart failure 3.32 2.63-4.19 < 0.0001
Chronic anticoagulants 2.70 2.12-3.43 < 0.0001
AF duration > 48 hours 1.97 1.57-2.64 < 0.0001
Age 1.03 1.02-1.04 < 0.0001
Stroke or TIA 4.33 2.16-8.69 < 0.0001
Non-cardiology department 1.53 1.23-1.91 0.0002
Angina 0.68 0.46-0.99 0.048
In-hospital amiodarone 1.25 0.98-1.59 0.07
Concomitant disease 1.67 0.95-2.93 0.07

Predictors are reported in order of decreasing statistical significance. AF = atrial fibrillation; TIA = transient ischemic attack.



mission was a significant predictor of the rhythm at dis-
charge despite the fact that cardioversion, performed
more frequently in cardiology, was included in the
model.

In a logistic model that did not include cardiover-
sion, the OR associated with an admission in an inter-
nal medicine ward increased to 1.68.

Discussion

To date, FIRE is the largest available registry on AF.
Thus, it provides a unique opportunity to explore the
current epidemiological features of patients with AF, to
assess the overall burden of this arrhythmia on the
health care system and, finally, to evaluate the diagnos-
tic and therapeutic strategies followed in daily clinical
practice.

Total burden of atrial fibrillation. The burden of AF
on ER activities is high, since this arrhythmia account-
ed for 1.5% of all the medical interventions. On the ba-
sis of the population served by the 207 hospitals, the
number of treated patients could be translated to a fig-
ure of approximately 2.7 medical interventions/1000
population per year. Moreover, AF represented 3.3% of
all urgent medical admissions. Hospital admissions for
this arrhythmia, including planned admissions to cardi-
ology, account for approximately 2.2 hospital admis-
sions/1000 population per year. Data from hospital dis-
charges in Scotland5 show a 3-fold increase in the num-
ber of hospitalizations for AF in the decade 1986-1996.
In 1996, AF as a principal and secondary diagnosis ac-
counted for 0.75 and 1.2%, respectively, of the total
hospital activity.

Characteristics of the hospitalized patients. An
equal number of males and females required hospital-
ization for AF. This, as well as the average age (70
years) is in agreement with the finding of the Scottish
study5. The CARAF study enrolled 560 men and 339
women aged was 60 and 65 years respectively10. How-
ever, the study enrolled non-consecutive patients. In the
present study, hypertension and diabetes were more
frequent than in the CARAF study (59 vs 39% and 15
vs 9%, respectively).

Ten percent of patients were hospitalized because of
atrial flutter, rather than AF, providing the first reliable
figure of the relative incidence of the two arrhythmias
as a cause of urgent medical advise. The data also pro-
vide an estimate of the proportion of patients with
“lone” AF requiring medical care. In 31% of the hospi-
talized patients no cardiac disease was present, while in
18% no disease (either cardiac or non-cardiac) could be
detected.

The most frequent symptom was palpitation present
in almost 70% of the patients admitted to hospital, fol-
lowed by dyspnea at rest or during effort, by fatigue and

angina that were each associated with AF in approxi-
mately 10% of patients. Neurological symptoms such
as stroke or TIA were each present in approximately
1% of patients.

The percentage of hospitalized patients exceeded
60% and was unexpectedly high, taking into account
that almost 70% of the patients reached the ER within
48 hours of the onset of the arrhythmia. Indeed, the
steering committee anticipated a hospitalization rate of
about 30%. Equally unforeseen was the allocation of
20% of the patients in an intensive or semi-intensive
care unit, although this generally represented the sole
possibility of obtaining continuous ECG monitoring.
Both findings highlight the difference between the ap-
proach suggested and practiced by arrhythmologists, as
the members of the steering committee were, and what
occurs in everyday practice throughout a whole coun-
try, often in smaller or rural hospitals. They also high-
light the importance of registries, such as the present
one that, at variance with most other groups of patients
studied to date, enroll consecutive non-selected pa-
tients in every type of hospital.

Pharmacological approach. Cardiologists, compared
with physicians in internal medicine, prescribed signif-
icantly less digoxin and significantly more amiodarone
and propafenone. Overall, the use of antiarrhythmic
drugs was relatively high and appears to be in agree-
ment with the widespread practice in Europe favoring
an attempt of pharmacological cardioversion in the
great majority of patients candidate to rhythm restora-
tion. Amiodarone and class IC drugs (propafenone
much more than flecainide) were by far the preferred
agents. Quinidine was used in 3.1% of the total number
of patients, and ibutilide in 0.5% of the patients admit-
ted to cardiology. In this setting, relatively few patients
were prescribed rate-controlling drugs such as beta-
blockers and calcium antagonists. Despite the high pro-
portion of patients in whom rate control was not the
first option, since a cardioversion was attempted, it ap-
pears that these figures represent an underuse of such
pharmacological agents, and particularly of beta-block-
ers. This is likely to occur since many physicians still
rely on digoxin for rate control, despite its incomplete
effects in conditions of elevated sympathetic activity11.
A prevalent use of digoxin for rate control was also
shown among 139 patients with chronic AF enrolled in
the CARAF registry9: 70% of them was taking digoxin
and only 19 and 18% a beta-blocker and a calcium an-
tagonist respectively.

Cardioversion. Cardioversion was attempted in al-
most 3 out of 4 patients admitted within 48 hours of the
onset of AF, significantly less frequently thereafter.
Every year of increasing age was associated with a 3%
lower probability of undergoing cardioversion; heart
failure and neurological symptoms at referral correlat-
ed with a lower likelihood of undergoing cardiover-
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sion. Admittance to cardiology was associated with a
significantly greater probability of an attempt of car-
dioversion, independently of the clinical characteristics
of the patients. This is the first study that compares the
therapeutic approach of specialists in cardiology with
that of physicians working in other areas (notably in-
ternal medicine). The CARAF study recruited patients
from many different sources, including general practi-
tioners, family specialists, ERs and various hospital de-
partments7, but has not compared the therapeutic ap-
proach on the basis of the physician in charge, whereas
the ALFA study8 recruited patients through family car-
diologists only. The present data demonstrate a more
aggressive approach followed by cardiologists, proba-
bly due to the greater awareness of the morbidity asso-
ciated with AF.

Difference in outcome according to the ward of ad-
mission. One of the major findings of the present study
was the significant difference between cardiology and
non-cardiology departments both in the approach and
outcome of patients admitted for AF. Cardiologists
tended to attempt cardioversion more frequently and
relied less on the traditional approach of digoxin for
rate control. The average duration of hospitalization
was significantly longer in internal medicine. More im-
portantly, admittance to a non-cardiology department
was associated with a significant increase in the proba-
bility of being discharged without the restoration of si-
nus rhythm. To some extent, this less favorable out-
come observed in medical departments is the direct
consequence of the less aggressive approach toward an
attempt of cardioversion. However, even taking into ac-
count the difference in the likelihood of undergoing
cardioversion, admittance to cardiology was associated
with a highly significant increase in the likelihood of
being discharged in sinus rhythm. Despite the relative-
ly small number of deaths and the inherent limitation of
the assessment of in-hospital mortality for a disease
such as AF, the finding of an OR > 2 for the overall
mortality associated with non-cardiology admissions,
is also of interest.

These findings suggest the appropriateness of orga-
nizing the in-hospital assistance of patients with an ur-
gent access due to AF, taking into account the apparent
greater efficiency and better outcome conferred by car-
diologists, either by allowing easier access of patients
to these departments or by establishing a closer coop-
eration between cardiologists and internal medicine de-
partments as well as a wider diffusion of the potential-
ly more appropriate and updated approaches to this dis-
ease.

Conclusions. The present study indicates that AF is a
major cause of morbidity requiring urgent medical care
and is associated with the use of very significant re-
sources. The rate of hospitalization from the ER was
found to be much higher than expected, highlighting

the gap between the approach in selected centers and
daily clinical practice. The registry also provides reli-
able epidemiological data based on several thousands
of consecutive patients.

Moreover, the study found very marked differences
in the medical approach between patients admitted to
cardiology and those admitted to non-cardiology de-
partments. Multivariate analysis revealed that patients
in the latter group had a longer hospital stay, a lower
probability of undergoing cardioversion, a lower prob-
ability of being discharged in sinus rhythm, and a
greater in-hospital mortality.

Overall, the findings of this study may have signifi-
cant implications on the development of the most ap-
propriate strategies to employ to overcome the gap be-
tween the increased awareness of the potentially unfa-
vorable effects of AF and the thorough application of an
effective and comprehensive medical approach.
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Appendix

Structure of the FIRE study

Steering Committee
M. Santini (Chairman), P. Alboni, A. Capucci, G.M. De Ferrari,
M. Disertori, F. Gaita, F. Lombardi, A. Mugelli, L. Padeletti, C.
Pandozi, J.A. Salerno-Uriarte, P.J. Schwartz, S. Sermasi

Scientific and Organizing Secretariat and Data Management
A. Boggi, P. Fontanive, M. Gorini, D. Lucci, S. Barlera, L. Sarti

Participating Centers

- Piemonte: Acqui (P.L. Roncarolo, E. Boffa), Asti (F. Gaita, L.
Vivalda), Borgomanero (M. Zanetta, F. Erbetta), Cuneo (E.
Uslenghi, E. Racca), Cuorgnè (P.M. Saporito), Domodossola
(G. Tirella, M. Modica), Moncalieri (G. Lavezzaro, R. Gayet),
Pinerolo (E. Bellone, P. Carvalho), Torino Molinette (G. Tre-
vi, Z. Buslenko), Torino Mauriziano (G. Baduini, A. Pizzuti)

- Valle d’Aosta: Aosta (M. De Marchi, G. Begliuomini)
- Lombardia: Bergamo Cardiologia (M. De Tommasi, M.G.

Valsecchi), Bergamo Riabilitazione Cardiologica (D. Mazzo-
leni, M. Rondi), Bollate (G. Catenazzo, A. Gandino), Brescia
(L. Dei Cas, N. Ghirardelli), Castellanza (J.A. Salerno-Uriar-
te, M. Bocciarelli), Como Valduce (M. Santarone, L. Sorma-
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ni), Como S. Anna (G. Ferrari, R. Michi), Crema (G. Zavatte-
ri, C. Pedrinazzi), Erba (W. Bonini, F. Ruffa), Esine (E. Fer-
rara, A. Calcopietro), Giussano (C. Moja, D. Cuzzocrea), Ma-
nerbio (G. Moretti, G.L. Parola), Milano Monzino (M. Guaz-
zi, G. Fassini), Milano Buzzi (M. Gioventù, A. Pini), Milano
Sacco (C. Fiorentini, P. Terranova), Milano Policlinico (S.
Romano, L. Diehl), Milano Niguarda (M. Lunati, R. Vecchi),
Milano San Paolo (F. Lombardi, B. Basilico), Milano M. Mel-
loni (G. Pelosi, G.P. Duca), Montescano (F. Cobelli, R. Ric-
cardi), Monza (F. Valagussa, D. Fumagalli), Pavia Fondazio-
ne Maugeri (R. Tramarin, R. Mingrone), Pavia San Matteo,
UTIC (P.J. Schwartz, G.M. De Ferrari), Pavia San Matteo
Cardiologia (L. Tavazzi, B. Petracci), Sondrio (S. Giustiniani,
M. Moizi), Tradate (G. Poggio, M. Ravetta), Treviglio (A.
Pitì, G. Belotti), Varese (G. Montemurro, A. Stifani), Vicomo-
scano (C. Bonifazi, P. Parziale)

- P.A. Bolzano: Bolzano (W. Pitscheider, R. Cemin)
- P.A. Trento: Arco (G. Mirante Marini), Mezzolombardo (P.

Dal Rì, G. De Vigili), Trento (M. Disertori, D. Dallafior)
- Veneto: Adria (F. Licitra, R. Cordiano), Agordo (G. Bristot),

Arzignano (E. De Dominicis, C. Perrone), Belluno (G. Cata-
nia, G. Cargnel), Bussolengo (C. Reggio, M. Bellaz), Campo-
sampiero (A. Pantaleoni, R. Da Cortà), Conegliano Veneto (F.
Accorsi, F. Pianu), Dolo (L. Artusi, P. Zamberlan), Este (F.
Corbara, L. Targa), Feltre (P. Delise, A. Agnoli), Mestre (F.
Bellavere, P. Zambusi), Mirano (P. Pascotto, E. Bertaglia),
Montebelluna (R. Buchberger, P. Biondi), Negrar (G. Salaz-
zari, G. Molon), Padova A.O. (S. Dalla Volta, L. Cacciavilla-
ni), Padova S. Antonio (G. Bozza, A. Barchitta), Pieve di Ca-
dore (J. Dalle Mule, G.R. Cristinziani), Rovigo (P. Zonzin, E.
Baracca), San Bonifacio (R. Rossi, E. Carbonieri), Treviso (P.
Stritoni, T. Giujusa), Venezia (G. Risica, P. Rizzardo), Verona
(P. Zardini, G. Zanotto), Villafranca (G. Perini, G.P. Fraccaro-
li), Zevio (M. Volterrani, M. Tinto)

- Friuli Venezia Giulia: Pordenone (G.L. Nicolosi, R. Sandri-
ni), Trieste (S. Minutillo, C. Mazzone)

- Liguria: Genova Celesia (A. Torrielli, A. Magioncalda), Ge-
nova Voltri (R. Griffo, P. Rosselli), La Spezia (A.S. Faraguti,
E. Caroppo), Pietra Ligure (C. Mattiauda, A. Baselice), Ra-
pallo (G. Gigli, M. Barra), Sanremo (L. Anselmi, G. Gugliel-
mino), Sarzana (D. Bertoli, R. Petacchi), Savona (E. Marti-
nengo, R. Bormida)

- Emilia Romagna: Bentivoglio (G. Di Pasquale, R. Parlange-
li), Bobbio (S. Orlando, P. Rossini), Bologna Maggiore (D.
Bracchetti, M. Palmieri), Carpi (S. Ricci, A. Reverzani), Cen-
to (P. Alboni, N. Paparella), Ferrara (G. Antonioli, T. Toselli),
Forlì (F. Rusticali, D. Nanni), Mirandola (B. Bompani, M.
Gavioli), Modena (G.R. Zennaro, P.V. Moracchini), Parma
(D. Ardissino, A. Carboni), Piacenza (A. Capucci, L. Tiberti),
Ravenna (A. Maresta, G. Spitali), Riccione (G. Baldacci, N.
Candiotti), Rimini (G. Piovaccari, L. Caccamo), Scandiano
(M. Zobbi, G.P. Gambarati)

- Toscana: Abbadia S. Salvatore (E. Gullino, D. Ricci), Borgo
San Lorenzo (N. Consoli, L. Francardelli), Colle Val d’Elsa
(P. Baldini, M. Capezzuoli), Firenze Careggi Clinica Medica
e Cardiologia (G.F. Gensini, L. Padeletti, A. Costoli, A. Dola-
ra), Firenze S. Giovanni di Dio (A. Massi, G. Fradella), Gros-
seto (S. Severi, S. Stefanelli), Massa (V. Bonatti, V. Molendi),
Orbetello (V. Campanella, A. Lo Verde), Pescia (W. Vergoni,
L. Gianfaldoni), Pisa (E. Magagnini, D. Giorgi), Pistoia (F.
Del Citerna, A. Mandorli), Prato (R.P. Dabizzi, F. Frascarelli),
S. Giovanni Valdarno (M. Grazzini, M. Giaccardi), Sansepol-
cro (R. Tarducci)

- Umbria: Assisi (F. Rondoni, F. Rossetti), Foligno (L. Meni-
coni, G. Bagliani), Gubbio (E.A. Capponi, R. Gattobigio)

- Marche: Ancona Lancisi I Cardiologia (A. Purcaro, A. Misia-
ni), Ancona Lancisi II Cardiologia (G. Perna, P. Scipione),
Ancona Sestilli (E. Paciaroni, G. Saccomanno), Fano (G. Ila-

ri, A. Caverni), Novafeltria (L. Marani), Senigallia (N. Ciam-
pani, F. Buffarini)

- Lazio: Albano Laziale San Giuseppe (G. Ruggeri, N. Patru-
no), Albano Laziale Regina Apostolorum (G. Lunghi), Brac-
ciano (F. Albisinni, F. Castelli), Civitavecchia (M. Di Genna-
ro, F. Stazi), Colleferro (M. Mariani, M. Sbardella), Frosino-
ne (G. Faticanti, M. Fallerini), Montefiascone (L. Cricco, P.L.
Parlatore), Rieti (A. De Sanctis, S. Orazi), Roma CTO (M.
Uguccioni, C. Bisconti), Roma Regina Margherita (G. Minni-
ti, F. Vitali), Roma San Camillo Servizio (P. Tanzi, F. Bettiol),
Roma San Camillo Divisione (E. Giovannini, M.S. Fera), Ro-
ma San Filippo Neri (M. Santini, V. Altamura), Roma San
Giacomo in Augusta (G. Altamura, F. Biferali), Roma San
Giovanni (A. Boccanelli, G. Scaffidi), Roma San Pietro FBF
(F. Ferri, P. Delle Grotti), Roma Santo Spirito (V. Ceci, A.
Porzio), Roma Gemelli (F. Bellocci, F. Belloni), Subiaco (C.
Matteucci, F. Mori), Tivoli (M. Reynaud, A. Marcheselli), Vi-
terbo (E.V. Scabbia, A. Fiorentini)

- Abruzzo: Lanciano (D. Di Gregorio, T. Diodato), Penne (A.
Vacri, T. Serci), Popoli (A. Mobilij, A. Mariani), Tagliacozzo
(L. Guarracini, A. Ambrosini), Vasto (G. Di Marco, C. Pane-
rai)

- Molise: Agnone (P. Occhionero, G. Attademo), Campobasso
(G. De Curtis, A. Musto), Isernia (U. Di Giacomo, B. Castal-
di), Larino (G. Laquaglia, C. Spedaliere)

- Campania: Avellino (D. Rotiroti, C. Mariello), Eboli (G.
Maffia, S. Iorio), Giugliano in Campania (D. Prinzi, P. De
Rosa), Napoli Monaldi Cardiologia (N. Mininni, A.M. Scal-
zone), Napoli Monaldi Medicina (P. Sensale, R. Santoro),
Napoli Loreto Mare (G. Granato Corigliano, B. Tuccillo),
Napoli Nuovo dei Pellegrini (M. Giasi, C. Uran), Napoli San
Gennaro (P. Capogrosso, F. Minicucci), Oliveto Citra (G.
D’Angelo, M. Brigante), Pozzuoli (G. Sibilio, D. D’Alterio),
Salerno (L. Di Leo, G. Melchiorre), Scafati (A. Pesce, P. Sar-
no)

- Puglia: Bari Policlinico (P. Rizzon, M.V. Pitzalis), Bari San
Paolo Divisione Cardiologia (G. Brindicci, C. Borrelli), Bari
San Paolo Servizio Cardiologia (G. Franchini, S. Musci), Bar-
letta (G. Sarcina, G. Losappio), Brindisi (G. Ignone, A. Taren-
tini), Conversano (S. D’Alonzo, G. Ramunni), Copertino (G.
De Rinaldis, C. Parlangeli), Foggia (M. Di Biase, D. Casella),
Francavilla Fontana (V. Cito, F. Cocco), Galatina (M. Costan-
tini, C. Fachechi), Gallipoli (C. Schirinzi, L. Stella), Lucera
(A. Villella, M.A. Di Gioia), Maglie (F. Cavalieri, C. Di Ta-
ranto), Manfredonia (L. Pellegrino, V. Ferrara), Mesagne (V.
Santoro, G. Giorda), Monopoli (F. Boscia, G. Dalena), Puti-
gnano (E. Cristallo, G. Campanella), San Giovanni Rotondo
(R. Fanelli, N. Cianfrone), San Pietro Vernotico (L. Vergallo,
A. Renna), Scorrano (E. De Lorenzi, M. Falco), Terlizzi (F.
Bux, F. Troso), Tricase (A. Galati, M. Accogli)

- Basilicata: Matera Divisione Cardiologia (L. Tantalo, O. Ros-
si), Matera Servizio Cardiologia (V. Contuzzi, G. Centoze),
Policoro (B. D’Alessandro, A. Lapolla), Venosa (S. Barbuzzi,
V. Capogrosso)

- Calabria: Cariati (N. Cosentino, A. Mingrone), Catanzaro (V.
Calcaterra, M. Ariganello), Cetraro (G. Sollazzo, M. Matta),
Locri (V. Schirripa, M. Rossi), Reggio Calabria Morelli (F.
Tassone, D. Aguglia), Reggio Calabria Melacrino-Bianchi (E.
Adornato, A. Oddo), Rossano (S. Salituri, C. Filacchione),
Scilla (M. Musolino, A. Marrari), Soverato (A. Raffaele, N.
Samà), Trebisacce (L. Donnangelo, P. Aragona)

- Sicilia: Augusta (E. Mossuti, E. Nobile), Canicattì (L. Mal-
luzzo, A. Cutaia), Catania Ferrarotto (G. Giuffrida, A. Giulia-
no), Catania Garibaldi (S. Mangiameli, M. Gulizia), Lentini
(M. Moncada, S. Ciciulla), Mazara del Vallo (N. Di Giovan-
ni, M. Emmola), Messina (L. Cavallaro, G. Satullo), Palermo
Civico e Benefratelli (E. D’Antonio, A. Salmeri), Palermo
G.F. Ingrassia (P. Di Pasquale, A. Giamporcaro), Palermo Po-
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liclinico (A. Raineri, A. Rotolo), Piazza Armerina (B. Aloisi,
M. Cipriano), Ragusa (V. Spadola, M.L. Guarrella), Troina
(A. Puzzo)

- Sardegna: Cagliari (S. Iliceto, B. Schintu), Carbonia (R. Aste,
S. Bonanu), Nuoro (G. Congiu, I. Maoddi), Olbia (P. Zappa-
du, P. Vargiu), Oristano (S.M. Marchi, P. Orrù), Ozieri (C.
D’Elia, G. Meloni), San Gavino Monreale (E. Spiga, R. Di
Cesare), Sassari (P. Terrosu, G. Contini)
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