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Introduction

Although cardiac glycosides have been
used for at least two centuries in the treat-
ment of heart failure (HF), their role in the
long-term management of outpatients is
still debated. Evidence from clinical stud-
ies published in the last few years did not
diminish the intensity of controversy. Ad-
vocates of digitalis have argued that the
drug should be used because of its effec-
tiveness in improving symptoms, quality of
life and exercise tolerance in patients with
HF regardless of the underlying rhythm,
etiology and concomitant therapy1-6. Oppo-
nents of digitalis have argued that the drug
should be avoided, because of doubts not
only about its efficacy, but also about its
safety7,8. The Digitalis Investigation Group
(DIG) trial9, the largest randomized, place-
bo-controlled study ever conducted in pa-
tients with HF to evaluate the long-term ef-

fects of digoxin on morbidity and mortali-
ty, showed that this drug provides a sub-
stantial benefit in reducing hospitalizations
for HF. However, it did not modify mortal-
ity. These findings differ from those ob-
tained with other oral agents with inotropic
properties that have been associated with
an adverse effect on mortality. The study
presented some methodological flaws that
could partially explain the neutral results
on mortality observed in this trial. In fact,
most of the patients enrolled in this trial
were in NHYA class I-II (nearly 67%). Fur-
ther, a large number of deaths and hospital-
izations for worsening HF were observed
in patients receiving digoxin before the
start of the trial and then randomized to the
placebo arm (the digoxin withdrawal
group). In addition, little attention was paid
to the dose titration of digoxin, thus expos-
ing patients to the acute electric and hemo-
dynamic complications possibly due to an

Key words:
Heart failure; Therapy.

© 2004 CEPI Srl

This study was supported
in part by Merck Sharp &
Dohme, Italy.

Received December 9,
2003; revision received
April 23, 2004; accepted
May 5, 2004.

Address:

Dr. Alberto Camerini

Centro Studi ANMCO
Via La Marmora, 34
50121 Firenze
E-mail:
centro_studi@anmco.it

Use of digitalis in the treatment of heart failure:
data from the Italian Network on Congestive
Heart Failure (IN-CHF)
Alberto Camerini, Raffaele Griffo, Gianna Fabbri*, Nadia Aspromonte**,
Franco Ingrillì***, Donata Lucci*, Franco Naccarella§, Aldo P. Maggioni*,
on behalf of the IN-CHF Investigators (see Appendix)

Department of Cardiac Rehabilitation, La Colletta Hospital, Arenzano (GE), *ANMCO Research Center, Florence,
**Department of Cardiology, Santo Spirito Hospital, Rome, ***Department of Cardiology, Villa Sofia Hospital,
Palermo, §Cardiology, Bologna Hospital, Bologna, Italy

Background. Since the large multicenter DIG trial has shown no effects of digitalis on the all-cause
mortality of patients with chronic heart failure (HF), the broad prescription of this drug in patients
with HF appears to be at the very least, questionable. The aims of this study were: to analyze pre-
scription patterns of digitalis, from 1995 to 2000, in a large group of outpatients with HF; to analyze
the independent predictors of digitalis prescription and to evaluate the impact of the results of the
DIG trial on the prescription rate of this drug.

Methods. From 1995 to 2000, 11 070 HF outpatients (mean age 64 ± 12 years, ejection fraction 35
± 12%) were enrolled in a large Italian database.

Results. Out of 11 070 patients, 7198 (65%) were treated with digitalis. At multivariate analysis,
the following variables were independently associated with digitalis prescription; atrial fibrillation
(odds ratio [OR] 3.3, 95% confidence interval [CI] 2.9-3.8), ejection fraction < 30% (OR 1.7, 95% CI
1.5-1.9), NYHA class III-IV vs II-III (OR 1.3, 95% CI 1.2-1.5), admission for HF during the previous
year (OR 1.4, 95% CI 1.2-1.5). After the publication of the DIG trial, there was a significant reduc-
tion in the rate of digitalis prescription: the percentage of patients taking digitalis fell from 68% in
1996-1997 to 61% in 1998-1999 (p < 0.001).

Conclusions. Over 60% of Italian outpatients with HF were treated with digitalis; as expected, pa-
tients with a low ejection fraction, atrial fibrillation and in a more advanced stage of HF are more
likely to receive this drug. Finally, after the publication of the DIG trial, the rate of digitalis pre-
scription significantly decreased.
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initial overdosing of digitalis10. Finally, a recent rebut-
tal by Yusuf11 stated that physicians could avoid 52 cas-
es of hospitalization by treating 1000 patients with
digoxin for 1 year rather than 9, as was originally stat-
ed by Packer12. The initial figure postulated by Packer
may have contributed to the reluctance of physicians in
prescribing this drug.

The aims of this study were: to analyze the pre-
scription patterns of digitalis in a large group of outpa-
tients with HF enrolled in the Italian Network on Con-
gestive Heart Failure (IN-CHF) registry; to analyze the
independent predictors of digitalis prescription in clin-
ical practice and to evaluate the impact of the results of
the DIG trial on the prescription rate of this drug.

Methods

Data sources. Data for the present analysis derive from
the IN-CHF, a registry of outpatients with HF. Since
March 1995, 151 Cardiology Centers distributed across
the whole country have been collecting data on outpa-
tients with HF diagnosed in accordance with the Euro-
pean Society of Cardiology guidelines13. The main task
of the IN-CHF registry was to set up a national database
which could be useful for the evaluation of the clinical
epidemiology of patients with HF in Italy including the
management strategies.

Clinicians at the participating IN-CHF Centers were
specifically trained to collect clinical and epidemiolog-
ical information on outpatients with HF with the help of
a software specifically prepared by the Research Cen-
ter of the Italian Association of Hospital Cardiologists
(ANMCO). Periodically, data were transferred to
ANMCO by floppy disk or e-mail and pooled in a sin-
gle database at the ANMCO Research Center.

Study population. We analyzed data collected be-
tween 1995 and 2000. Demographic, clinical, instru-
mental and laboratory variables and information on
drug therapy were collected for each patient. When
multiple etiological factors were present, the responsi-
ble cardiologist had to select the primary etiological
factor. Coronary angiography and other physical exam-
inations were performed at the discretion of the attend-
ing physician; no fixed clinical algorithm was followed
in delivering care during the study. Drug use was as-
sessed for each patient at the time of enrollment, and
any additions or changes in drug treatment were moni-
tored over a period of time for the following classes of
drugs; �-blockers, calcium channel blockers, ACE-in-
hibitors, cardiac glycosides, diuretics, oral anticoagu-
lants, nitrates, amiodarone, antiarrhythmic agents and
other cardiovascular drugs.

Digitalis prescription analysis. To evaluate the impact
of the results of the DIG trial published in 1997, we an-
alyzed the rate of prescriptions of digitalis observed in

1996-1997 vs that of 1998-1999. The analysis of digi-
talis prescription was stopped in 1999 since one of the
aims of this study was to evaluate the impact of the pub-
lication of the DIG trial on the prescription pattern of
the drug.

Statistical analysis. Data were analyzed using the SAS
statistical package. Continuous variables are expressed
as mean ± SD and compared using the Student’s t-test.
The �2 test was used to evaluate the association of dig-
italis prescription with several baseline dichotomic
characteristics. A level of p < 0.05 was considered as
statistically significant. A logistic regression model
was used to determine the independent predictors of
digitalis prescription. Results are expressed as odds ra-
tios and the relative 95% confidence interval.

Results

Demographic and clinical characteristics of the
study population. Between 1995 and 2000 the 151
participating Centers enrolled 11 070 outpatients with
HF.

The demographic and clinical characteristics of the
study population are summarized in table I.

Digitalis was prescribed to 7198/11 070 patients
(65%). Patients treated with digitalis were significant-
ly older and with more advanced disease than those to
whom this drug was not prescribed: they were more
frequently in NYHA class III-IV, with a significant
lower mean ejection fraction and systolic blood pres-
sure and more frequent admission for HF during the
previous year. As expected, the percentage of patients
with atrial fibrillation was higher in the group treated
with digitalis. Among patients treated with digitalis
the most frequent etiology was idiopathic whereas is-
chemic heart disease was less represented. Data on
serum creatinine levels were available for 6041 pa-
tients. Among these, 163 (2.7%) had an impaired re-
nal function as defined by a creatinine level > 2.5
mg/dl. The percentage of patients with renal dysfunc-
tion and treated with digitalis was significantly lower
than that found in the non-treated group. Renal im-
pairment did not affect the dosage of the drug that was
similar in patients with or without elevated serum cre-
atinine levels (0.16 ± 0.15 vs 0.19 ± 0.11 mg, p = NS).
The type of digitalis most frequently used was digox-
in which was administered to 6232 patients (86.6%)
while 963 patients were treated with methyldigoxin
(13.4%). The mean daily dose of digoxin was 0.19 ±
0.09 mg/die (range 0.05-2.00 mg/die), while the mean
daily dose of methyldigoxin was 0.18 ± 0.24 mg/die
(range 0.05-2.00 mg/die). Table II shows the prescrip-
tion pattern at baseline. Among patients treated with
digitalis, ACE-inhibitors, diuretics and oral anticoag-
ulants were significantly more prescribed, while
�-blockers were less used. In this group, as would be
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expected in view of the lower percentage of patients
with an ischemic etiology, antiplatelets, calcium
channel blockers and statins were less used. No dif-
ferences in the use of nitrates were found between the
two groups.

After adjustment for all the variables significantly
associated with digitalis use at univariate analysis, the
independent predictors of the use of this drug were
found to be: atrial fibrillation, a lower ejection fraction
and systolic blood pressure, an advanced NYHA class,
older age and a previous hospitalization for HF (Table
III). Renal dysfunction and ischemic etiology were
found to be independently associated with a lower rate
of digitalis prescription.

Temporal pattern in digitalis prescription. The use
of digitalis over time is shown in table IV. Over the
years, the use of digitalis gradually decreased from
69.6% in 1995 to 59.4% in 1999, equivalent to an ab-
solute reduction of 14.6% in the prescription rate of this
drug. When the use of digitalis was analyzed in two pe-
riods of time (1996-1997 vs 1998-1999), the percent-
age of patients treated with digitalis fell from 68% in
1996-1997 to 61% in 1998-1999 (p < 0.001) (Fig. 1). In
the same period, we observed a progressive rise in the
rate of �-blocker prescriptions: from 7% in 1995, to
24.7% in 1998 (p < 0.001) while the prescription rate of
ACE-inhibitors remained unchanged (from 81% in
1995 to 79% in 1999, p = NS).
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Table I. Demographic and baseline characteristics of the population.

Digitalis p All cases
(n = 11 070)

Not treated Treated
(n = 3872) (n = 7198)

Age (years) 63 ± 13 64 ± 12 < 0.0001 64 ± 12
≥ 70 (%) 33.9 36.4 0.009 35.5

Female gender (%) 25.2 28.1 0.0012 27.1
NYHA class III-IV (%) 20.7 34.7 < 0.0001 29.8
Etiology (%)

Ischemic heart disease 46.1 36.4 < 0.0001 39.8
Dilated cardiomyopathy 25.2 34.1 31.0
Hypertensive 14.2 12.2 12.9
Other 14.6 17.3 16.3

HR ≥ 100 b/min (%) 6.1 13.8 < 0.0001 11.1
SBP < 100 mmHg (%) 2.5 3.8 0.0005 3.3
Third heart sound 17.1 26.4 < 0.0001 23.2
Ejection fraction < 30% (%) 24.0 37.7 < 0.0001 33.0
Atrial fibrillation/atrial flutter (%) 8.9 28.6 < 0.0001 21.7
Creatinine > 2.5 g/dl (%) 4.2 2.0 < 0.0001 2.7
At least one admission for HF during 48.1 60.8 < 0.0001 56.3
the previous year (%)

HF = heart failure; HR = heart rate; NYHA = New York Heart Association; SBP = systolic blood pressure.

Table II. Prescription patterns at baseline.

Digitalis p All cases
(n = 11 070)

Not treated Treated
(n = 3872) (n = 7198)

ACE-inhibitors (%) 76.0 83.4 < 0.0001 80.8
�-blockers (%) 23.6 14.9 < 0.0001 17.9
Diuretics (%) 68.1 91.8 < 0.0001 83.5
Oral anticoagulants (%) 15.7 31.7 < 0.0001 26.1
Antiplatelets (%) 42.4 31.5 < 0.0001 35.3
Statins (%) 7.6 4.2 < 0.0001 5.4
Nitrates (%) 40.3 39.0 NS 39.5
Calcium channel blockers (%) 17.4 10.7 < 0.0001 13.0
Amiodarone (%) 19.3 20.1 NS 19.8
Antiarrhythmics (%) 2.8 1.8 0.0006 2.1



Discussion

In the last few years many trials have been conduct-
ed to identify therapies able to improve the prognosis of
patients with HF; the results of these trials have been
critically reviewed, simplified and summarized by ex-
pert panels into guidelines outlining the diagnosis and
management of HF14. These guidelines recommend
digoxin treatment for patients with systolic dysfunction
and persistent symptoms of HF (NYHA class II-III-IV)
receiving conventional pharmacological therapy with
diuretics, ACE-inhibitors and �-blockers. Data from
IN-CHF, reflecting the treatment policy adopted by car-
diologists operating in Italian HF clinics, confirm that
despite the introduction of a variety of new classes of
drugs, digoxin continues to have an important role in

outpatient management. In this setting, digitalis was
used in roughly 65% of the observed patients. This per-
centage is similar to that observed for in-hospital pa-
tients admitted either in Cardiology Units (63%) or in
the Medical/Generalist Units (61%)15. Other databases
collecting data on Italian patients with HF showed a
similar use: the SEOSI study16, a survey on HF in-hos-
pital Cardiology Units which was performed in 1997
on 3921 patients, showed that digitalis was prescribed
to 62% of patients and that it was used more frequent-
ly in case of an advanced NYHA class and in patients
with idiopathic cardiomyopathy.

In the TEMISTOCLE study17, a survey performed
on 2127 patients with the aim of determining the dif-
ferent outcomes in patients with HF hospitalized both
in Medicine and Cardiology, the rate of digitalis pre-
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Table III. Independent predictors of digitalis prescription.

OR CI 95% p

Atrial fibrillation 3.34 2.92-3.81 < 0.0001
Ejection fraction < 30% 1.71 1.51-1.93 < 0.0001
Third heart sound 1.48 1.33-1.65 < 0.0001
Cardiothoracic ratio 1.41 1.09-1.83 0.009
NYHA class III-IV 1.40 1.26-1.54 < 0.0001
Ventricular tachycardia 1.38 1.12-1.70 0.003
Admission for HF in the previous year 1.36 1.25-1.48 < 0.0001
Heart rate 1.017 1.014-1.020 < 0.0001
Age (as continuous variable) 1.008 1.004-1.010 < 0.0001
SBP (as continuous variable) 0.994 0.992-0.996 < 0.0001
Coronary heart disease 0.70 0.64-0.79 < 0.0001
Creatinine > 2.5 mg/dl 0.43 0.31-0.60 < 0.0001

CI = confidence interval; HF = heart failure; NYHA = New York Heart Association; OR = odds ratio; SBP = systolic blood pressure.

Table IV. Patients treated with digitalis from 1995 to 1999.

1995 1996 1997 1998 1999

No. patients 2061 2397 2227 2570 1815
No. patients treated 1434 (69.6%) 1645 (68.6%) 1444 (64.8%) 1597 (62.1%) 1078 (59.4%)*

* p = 0.001.

Figure 1. Patients treated with digitalis during 1995 to 1997 vs 1998 to 1999.
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scription was roughly similar: 71% during hospitaliza-
tion and 61% at hospital discharge.

Predictors of digitalis prescription. As expected, dig-
italis was prescribed to more compromised patients,
such as those with atrial fibrillation, a more advanced
age, higher heart rate, frequent hospital admissions dur-
ing the previous years, an advanced NYHA class, and
those with a lower ejection fraction. These findings are
in accordance with the suggestions of current interna-
tional guidelines13,18.

A significantly less frequent use of digitalis was as-
sociated with an ischemic etiology. This may be partly
due to the attitude of cardiologists who tend to consid-
er the potential dangers of this drug in the long-term
treatment of ischemic HF. In fact, digitalis use was
shown to be an independent predictor of death after
acute myocardial infarction in two case-controlled
studies6,8. However, these studies could not determine
whether the increased risk for clinical events was due to
digitalis itself or to other confounding variables that in-
duced physicians to prescribe it12. In the MILIS (Mul-
ticenter Investigation of the Limitation of Infarct Size)
study19 903 patients with myocardial infarction were
enrolled. Having adjusted for the potential confounding
clinical differences, digitalis therapy was not confirmed
to be a risk factor for death when prescribed to patients
with a myocardial infarction. Nevertheless, available
data indicate that further randomized studies specifical-
ly addressing the issue of digitalis in patients with HF
secondary to ischemic heart disease are needed19.

Type of digitalis and prescribed doses. Although
digoxin has an unpredictable variability in intestinal
absorption due to the type of intestinal flora, the oral
route remains the preferred form of administration
(86.6%) of digitalis, confining the use of methyldigox-
in and digitoxin to < 15% of the patients treated with
digitalis. Another reason for its choice may be the fact
that most trials adopted digoxin as the study treatment.

Saunders et al.20 provided information from their
database regarding prescription records for patients in
the United States, France and United Kingdom. They
found that the daily intake of digoxin was significantly
different in the various countries, and that in the United
Kingdom there was a lower prescription rate in com-
parison to the other two countries.

In the DIG trial9 scarce attention was given to the
appropriate doses of digitalis. In addition, the range of
plasma digoxin concentrations (between 0.5-2.0 ng/dl)
as well as the daily dose (the mean daily dosage in the
treatment group was 0.24 mg and 81% of patients were
treated with 0.25 mg or more of digoxin daily) were
both wide. It has recently been suggested that low dos-
es of digoxin may be effective and result in less toxic-
ity. The results of a sub-study of the DIG trial demon-
strate that higher serum digoxin concentrations are as-
sociated with an increased risk of all-cause mortality

and of cardiovascular mortality while the mortality due
to worsening HF was not affected. In this analysis, the
patients were divided into three groups on the basis of
their serum digoxin concentration measured 1 month
after randomization: 1) 0.5 to 0.8 ng/dl, 2) 0.9 to 1.2
ng/dl, and 3) ≥ 1.2 ng/dl. After the adjusted analysis
the patients in the first group showed a lower risk of
all-cause and cardiovascular mortality. In contrast, pa-
tients in the second group had a mortality rate compa-
rable to that of patients assigned to placebo. Besides,
patients in the third group had a higher cardiovascular
mortality21.

Although in our database, the plasma levels of
digoxin are not available, the mean daily dose of digox-
in and methyldigoxin seems to be rather “low” (respec-
tively 0.19 ± 0.09 and 0.18 ± 0.24 mg/die) with respect
to the dosages used in the DIG trial.

Temporal trends in digitalis prescription. Although
clinical guidelines on the treatment of HF, even after
the publication of the DIG trial, consistently recom-
mend the use of digoxin in patients in sinus rhythm to
improve the clinical status of those with persisting HF
symptoms due to left ventricular systolic dysfunction
despite ACE-inhibitor and diuretic treatment, in pa-
tients with atrial fibrillation and in those with “any de-
gree of symptomatic HF”22,23, it is important to note
that our study has shown a significant reduction in dig-
italis prescription, which fell from 69.6 to 59.4% in the
time interval between 1996 and 1999. This fact could
reflect the Italian cardiologist’s perception of the neu-
tral effect of this drug in reducing the mortality of pa-
tients with HF. This reluctant attitude of Italian cardiol-
ogists may be also supported by the doubts raised in the
DIG trial regarding the true efficacy of digitalis in
avoiding hospitalizations. In fact, the 28% reduction in
hospitalizations for HF, although significant, is so
small that physicians would avoid only 9 events by
treating 1000 patients with digoxin for 1 year4. Howev-
er, a re-analysis of the data by Yusuf11 demonstrated
that these estimates were incorrect. The estimate by
Packer12 probably did not take into consideration the
number of multiple hospitalizations and the adjust-
ments for the actual duration of digoxin use in the two
groups. In this report treatment with digoxin was asso-
ciated with 53 fewer hospitalizations per 1000 pa-
tients/years of treatment.

Another key issue in interpreting the decreased use
of digitalis is the concomitant and rapid increase in the
use of �-blockers. Recently, �-blocker therapy has be-
come a cornerstone of therapy for HF and its use is
rapidly increasing all over the world. Accordingly, even
our database demonstrated that the use of �-blockers
increased from 7% in 1995 to 25% in 1998. If the de-
crease in the prescription of digitalis by cardiologists in
Italy is the expression of a progressive replacement of
this drug by a �-blocker, this finding must not be seen
as a negative phenomenon because both agents modu-
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late neurohormonal activation but �-blockers showed a
higher mortality/morbidity reduction than digitalis in
the treatment of HF due to any etiology.

In conclusion, in the setting of the Italian HF clin-
ics, digitalis still remains a therapeutic tool in patients
with more advanced stages of HF. Nevertheless, there
has been a significant reduction in its use. This may be
either due to a concomitant increase in the use of
�-blockers or to a decreased reliance on its efficacy af-
ter the publication of the DIG trial.

Appendix

Participating Centers and Investigators

Piemonte Borgomanero (M. Zanetta, A.M. Paino); Casale Mon-
ferrato (M. Ivaldi, A. Giusti); Cuneo (E. Uslenghi, U. Milanese,
A. Deorsola); Orbassano (P. Greco Lucchina, R. Pozzi, F. Ra-
bajoli); Veruno (P. Giannuzzi, E. Bosimini); Valle d’Aosta Aosta
(M. De Marchi, G. Begliuomini); Lombardia Belgioioso (I. Ri-
chichi, A. Ferrari, F. Barzizza); Bergamo Riabilitazione Cardio-
logica (A. Gavazzi, F. Dadda); Bergamo U.O. Cardiologia Car-
diovascolare (A. Gavazzi, A. Fontana); Brescia (C. Rusconi, P.
Faggiano); Cassano D’Adda (R. Cogo, G. Castiglioni, G. Gibel-
li); Chiari (F. Bortolini, A.L. Turelli); Como (G. Ferrari, R. Je-
moli); Cremona (S. Pirelli, C. Bianchi, C. Emanuelli); Desio (M.
De Martini); Erba (G. Maggi, D. Agnelli); Esine (E. Ferrara);
Garbagnate Milanese (G. Rovelli, G. Lureti, E. Cazzani); Gus-
sago (A. Giordano, E. Zanelli, D. Domenighini); Legnano (S.
De Servi, C. Castelli); Mariano Comense (G. Bellati, E. Moro-
ni); Milano Fondazione Don Carlo Gnocchi IRCCS (M. Ferrati-
ni, E. Gara); Milano Sacco (A. Malliani, S. Muzzupappa, M. Tu-
riel, S. Guzzetti, E. Cappiello); Milano Niguarda (S. Klugmann,
F. Recalcati); Milano Pio Albergo Trivulzio (S. Corallo, D. Va-
lenti); Montescano (F. Cobelli); Monza (A. Grieco, A. Vincen-
zi); Passirana-Rho (C. Schweiger, F. Rusconi, M. Palvarini); Pa-
via IIAARR S. Margherita (E. Ferrari, A. Ferrari, M. Carbone);
Pavia IRCCS Policlinico San Matteo (L. Tavazzi, C. Campana,
A. Serio); Saronno (A. Croce, D. Nassiacos, S. Meloni); Seriate
(P. Giani, T. Nicoli); Sondalo (G. Occhi, P. Bandini); Sondrio (S.
Giustiniani, M. Moizi); Tradate Fondazione S. Maugeri (R. Pe-
dretti, M. Paolucci); Tradate Ospedale di Circolo Galmarini (M.
Onofri, L. Amati, M. Ravetta); Varese Medicina Interna Azien-
da Ospedaliera e Universitaria (A. Venco, A. Bertolini, P. Sag-
giorato); Varese U.O. Cardiologia Azienda Ospedaliera e Uni-
versitaria (J. Salerno Uriarte, F. Morandi, S. Provasoli); Vizzolo
Predabissi (M. Lombardo, P. Quorso); P.A. Trento Rovereto Car-
diologia Ospedale Civile (G. Vergara, A. Ferro); Rovereto Me-
dicina Ospedale Civile (M. Mattarei, C. Pedrolli); Veneto Bellu-
no (G. Catania, L. Tarantini, P. Russo); Castelfranco Veneto (L.
Celegon, G. Candelpergher); Conegliano Veneto (P. Delise, C.
Marcon); Feltre (M. Guarnerio, F. De Cian, A. Agnoli); Monte-
belluna (G. Neri, M.G. Stefanini); Padova (S. Iliceto, G.M. Bof-
fa, E. Tiso); Pieve di Cadore (J. Dalle Mule, A. Stefania); San
Bonifacio (R. Rossi, E. Carbonieri); Treviso (P. Stritoni, G. Re-
nosto); Vicenza (A. Fontanelli, F. Ottani, L. Varotto); Villafran-
ca (G. Perini); Friuli Venezia Giulia Gorizia (D. Igidbashian, G.
Giuliano); Monfalcone (T. Morgera, E. Barducci); San Vito al
Tagliamento (M. Carone, G. Pascottini); Udine A.O. S. Maria
della Misericordia (P. Fioretti, M.C. Albanese, C. Fresco); Udi-
ne Casa di Cura Città di Udine (P. Venturini, F. Picco); Liguria
Arenzano (R. Griffo, A. Camerini); Genova Ospedali Civili (S.
Chierchia, S. Mazzantini, F. Torre); Genova Ospedali Galliera

(P. Spirito, G. Derchi, L. Delfino); Genova-Sestri Ponente (S.
Domenicucci, L. Pizzorno); Località S. Caterina-Sarzana (G. Fi-
lorizzo, D. Bertoli); Rapallo (G. Gigli, S. Orlandi); Sestri Le-
vante (A. Gentile); Emilia Romagna Bentivoglio (G. Di Pasqua-
le, R. Vandelli); Bologna Cardiologia Tiarini-Corticella (F. Nac-
carella, M. Gatti); Forlì (F. Rusticali, G. Morgagni); Modena
Medicina d’Urgenza Ospedale Civile S. Agostino (S. Zucchel-
li, M. Pradelli); Modena U.O. Cardiologia Ospedale Civile S.
Agostino (G.R. Zennaro, G. Alfano); Modena Ospedale Policli-
nico (M.G. Modena, L. Reggianini, F. Coppi); Parma (D. Ardis-
sino, W. Serra); Piacenza (A. Capucci, F. Passerini); Riccione
(L. Rusconi, P. Del Corso); Rimini (G. Piovaccari, F. Bologna,
L. Caccamo); Scandiano (G. Gambarati); Toscana Castelnuovo
Garfagnana (D. Bernardi, P.R. Mariani, C. Volterrani); Cortona
(F. Cosmi); Empoli (V. Mazzoni, F. Venturi); Firenze Divisione
di Cardiologia A.O. Careggi (D. Antoniucci, G. Moschi); Firen-
ze U.O. Cardiologia 3 A.O. Careggi (A. Zuppiroli, F. Pieri, C.
Beligni); Firenze U.O. Cardiologia 2 A.O. Careggi (M. Ciac-
cheri, G. Castelli); Firenze Nuovo Ospedale San Giovanni di
Dio (G.M. Santoro, C. Minneci, A. Sulla); Firenze P.O. di Ca-
merata (F. Marchi, G. Zambaldi); Fucecchio (A. Zipoli, A. Geri
Brandinelli); Grosseto (S. Severi, G. Miracapillo); Lido di Ca-
maiore (A. Pesola, A. Comella, M. Magnacca); Lucca (E. Nan-
nini, A. Boni); Montevarchi (G. Mantini, M. Bongini, L. Palme-
rini); Pescia (W. Vergoni, G. Italiani, S. Di Marco); Pisa A.O. Pi-
sana (M. De Tommasi, A.M. Paci); Pontedera (G. Tartarini, B.
Reisenhofer); Umbria Città di Castello (M. Cocchieri, D. Seve-
rini); Foligno (L. Meniconi, U. Gasperini); Perugia (G. Ambro-
sio, G. Alunni, A. Murrone); Spoleto (G. Maragoni, G. Bardel-
li); Marche Ancona Centro Cardiologia Ambulatoriale G.M.
Lancisi (R. Mocchegiani, L. Pasetti, A. Budini); Ancona Divi-
sione di Cardiologia G.M. Lancisi (G. Perna, D. Gabrielli); An-
cona Geriatrico Sestilli-INRCA IRCCS (P. Russo, P. Testarma-
ta, R. Antonicelli); Camerino (R. Amici, B. Coderoni); Lazio Al-
bano Laziale (G. Ruggeri, P. Midi); Frascati (G. Giorgi, F. Co-
mito); Frosinone (G. Faticanti, F. Qualandri); Grottaferrata (D.
Galileo Faroni, C. Romaniello); Roma INRCA (F. Leggio, D.
del Sindaco); Roma C. Forlanini (A. Majid Tamiz, A. Avallone,
F. Suglia); Roma Cristo Re (V. Baldo, E. Baldo); Roma I U.O.
Cardiologia San Camillo (E. Giovannini, G. Pulignano); Roma
II Divisione di Cardiologia con UTIC San Camillo (S.F. Vajola,
E. Picchio); Roma Serv. Centr. Cardiologia-PS Cardiologico
San Camillo (P. Tanzi, F. Pozzar, A. Terranova); Roma San Fi-
lippo Neri (M. Santini, G. Ansalone, B. Magris); Roma San Gio-
vanni (A. Boccanelli, G. Cacciatore, G. Bottero); Roma Sandro
Pertini (A. Palamara, C. Valtorta, A. Salustri); Roma S. Andrea
(M. Volpe, L. De Biase); Roma S. Eugenio (A. Gaspardone, F.
Amaddeo, G. Barbato); Roma Santo Spirito (V. Ceci, N. Aspro-
monte, A. Chiera); Viterbo (E.V. Scabbia, D. Pontillo, R. Castel-
lani); Abruzzo Popoli (C. Frattaroli, A. Mariani); Vasto (G. De
Simone, G. Levantesi, G. Di Marco); Molise Larino Medicina
Generale-U.O. Geriatria (F. Porfilio, A. Pasquale Potena); Ter-
moli (D. Staniscia, N. Colonna, A. Montano); Campania Napo-
li Divisione di Cardiologia A.O. V. Monaldi (N. Mininni, D. Mi-
celi, M. Scherillo); Napoli I Divisione Med-Centro Diagnosi e
Cura SCC A.O. V. Monaldi (P. Sensale, O. Maiolica); Napoli
Medicina Incurabili (M. Visconti, A. Costa); Napoli Cardiologia
San Gennaro (P. Capogrosso, A. Somelli); Nola U.O. Cardiolo-
gia e UTIC P.O. Maria della Pietà (G. Vergara, F. Napolitano, P.
Provvisiero); Oliveto Citra (G. D’Angelo, P. Bottiglieri); Puglia
Bari (G. Antonelli, N. Ciriello); Brindisi (G. Ignone, E. Angeli-
ni, C. Andriulo); Casarano (G. Pettinati, F. De Santis); Franca-
villa Fontana (V. Cito, F. Cocco); Galatina (F. Daniele, A. Zec-
ca); Gallipoli (F. Cavalieri, C. Picani); Lecce Vito Fazzi (F. Ma-
gliari, A. De Giorgi); Mesagne (V. Santoro); San Pietro Vernoti-
co (S. Pede, A. Renna); Scorrano (E. De Lorenzi, O. De Donno);
Taranto S.S. Annunziata (N. Baldi, G. Polimeni, V.A. Russo);
Tricase (A. Galati, R. Mangia); Basilicata Policoro (B. D’Ales-
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sandro, L. Truncellito); Calabria Belvedere Marittimo (F.P. Ca-
riello, F. Rosselli); Catanzaro U.O. Cardiologia Policlinico (G.
Borrello, M. Affinita); Catanzaro U.O. Malattie Cardiovascolari
Policlinico (F. Perticone, C. Cloro); Cetraro (G. Sollazzo, M.
Matta, Lopresti); Cosenza Cardiologia Annunziata (N. Venneri,
G. Misuraca, R. Caporale); Cosenza Medicina Annunziata (A.
Noto, P. Chiappetta); Reggio Calabria E. Morelli (F. Tassone);
Rossano (S. Salituri); Siderno (M. Iannopollo, C. Errigo, G. Ma-
rando); Trebisacce (L. Donnangelo, G. Meringolo); Sicilia Avo-
la (G. Canonico); Catania Cannizzaro (V. Carini, R. Coco, M.
Franco); Catania Cardiochirurgia Ferrarotto (M. Abbate, G.
Leonardi); Messina Papardo (R. Grassi, G. Di Tano); Messina
Piemonte (G. Consolo); Messina (S. Coglitore, D. Cento, C. De
Gregorio); Palermo Casa del Sole Lanza di Trabia (V. Speran-
deo, M. Mongiovì); Palermo Buccheri La Ferla FBF (A. Castel-
lo, A.M. Schillaci); Palermo Civico e Benfratelli (E. D’Antonio,
U. Mirto); Palermo G.F. Ingrassia (P. Di Pasquale); Palermo V.
Cervello (A. Canonico, M. Floresta); Palermo P.O. Villa Sofia
(A. Battaglia, F. Ingrillì, V. Cirrincione); Piazza Armerina M.
Chiello (B. Aloisi, A. Cavallaro); Trapani (G.B. Braschi, G. Led-
da, C. Rizzo); Sardegna Cagliari San Michele Brotzu (A. Sanna,
M. Porcu, S. Salis); Cagliari SS. Trinità (C. Lai, G. Pili, S. Pi-
ras); Iglesias (E. Spiga, G. Pes); Nuoro (G. Mureddu, I. Maod-
di); Sassari SS. Annunziata (P. Terrosu, F. Uras).
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