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Background. Little is known about the clinical profile, use of resources, management and outcome
of a large population of diabetic patients with heart failure managed in a community setting.

Methods. A prospective cross-sectional survey in the setting of acute hospital admissions for heart
failure to 167 cardiology and 250 internal medicine departments between February 14 and 25, 2000.

Results. Among the 2127 consecutively admitted patients, 603 (28.4%) had a history of diabetes;
they were significantly younger, had a lower rate of atrial fibrillation, and a more frequent ischemic
etiology than non-diabetics. Just as non-diabetic patients, diabetics underwent invasive and non-in-
vasive procedures in a low percentage of cases, even though slightly more frequently when managed
by cardiologists. Diabetic patients were less frequently prescribed amiodarone and anticoagulants,
and more frequently prescribed nitrates and antiplatelets. The all-cause in-hospital mortality rate
was similar among diabetics and non-diabetics (5.3 vs 5.7%, p = NS). Adjusted analysis confirmed
that diabetes is not independently associated with a worse outcome.

Conclusions. In a community setting diabetes per se has only a slight impact on the management

and outcome of patients with heart failure.
(Ttal Heart J 2003; 4 (10): 685-694)

Introduction

Cardiac patients with diabetes mellitus
are identified, in general, as a cohort with a
poorer outcome, a higher rate of complica-
tions and a greater impact on health care re-
sources. For instance, they have less favor-
able acute and long-term outcomes after
myocardial infarction'® or after cardiac
procedures such as balloon angioplasty,
stent implantation!-'% or revascularization
via coronary artery bypass grafting!!-13.

Diabetes mellitus affects approximately
15 to 35% of patients with chronic heart
failure (HF) in the community setting and
in trials'*3!, and is emerging as a negative
prognostic factor for morbidity and mortal-
ity even in asymptomatic patients with a
left ventricular ejection fraction <45%?233%-3,
Further, poor glycemic control could accel-
erate the progression®® and precipitate
destabilization of HF*’.

The most appropriate management of
diabetic subjects has still not been deter-
mined3®. Subgroup analyses of randomized
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clinical trials show that diabetic and non-
diabetic patients derive equal benefit from
HF pharmacological treatment such as
ACE-inhibitors?®3239 or beta-blockers?>-3>40,
Little is known about the current manage-
ment of diabetic patients with HE, which
should not be limited to patients cared for by
cardiologists but which should also be em-
ployed for those cared for by internists*!-3,
who generally have more frequent comor-
bidities.

To evaluate the impact of diabetes on
the HF management of a consecutive co-
hort of patients hospitalized for worsening
HF, we compared the in-hospital clinical
profile, use of resources, treatment and 6-
month outcome between non-diabetic and
diabetic patients enrolled in the TEMISTO-
CLE study (hearT failurE epideMIological
STudy fadOi-anmCo in ital.ian pEople). A
similar comparison was made within the
diabetic group, between patients admitted
to cardiology (CARD) or internal medicine
departments (MED) in relation to some
health management aspects.
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Methods

Details of the TEMISTOCLE study have been pre-
viously described*. In brief, the TEMISTOCLE survey
was a prospective cross-sectional survey conducted in a
network of 167 CARD units and 250 MED units. The
study was endorsed by the Italian Association of Hos-
pital Cardiologists (ANMCO) and the Italian Federa-
tion of Hospital Internists (FADOI). The TEMISTO-
CLE survey had the aim of identifying the differences
in the clinical profile, use of resources, management
and outcome of a large population of patients admitted
for HF. It prospectively evaluated all patients with a pri-
mary discharge diagnosis of HF made according to the
criteria of the European Society of Cardiology guide-
lines®, admitted to the 417 participating centers be-
tween February 14 and 25, 2000.

Data about the patients’ history, physical examina-
tion, diagnostic procedures and in-hospital course
were recorded at discharge on a standardized form to
allow assessment of provider-related differences in
the clinical profile of the study population. Potential
differences in the patients’ management were as-
sessed by comparing the frequency of diagnostic tests
at hospital admission, pharmacological treatment
during hospital stay and at discharge and patients’ re-
ferral for follow-up. Comorbidity was defined as the
presence of at least one of the following: chronic ob-
structive pulmonary disease, renal dysfunction, ane-
mia, and thyroid disease. The diagnosis of diabetes
mellitus was based on the patient’s self-report or on
documentation in his/her medical records. In all cas-
es the diagnosis was biochemically confirmed during
hospitalization.

The evaluation of the in-hospital outcome included
the length of hospital stay, New York Heart Association
(NYHA) functional class at discharge and all-cause in-
hospital mortality. Follow-up visits were not formally
requested by the study protocol and were performed in
accordance with the routine clinical practice of the par-
ticipating centers.

Statistical analysis. Data were sent to the ANMCO
Research Center, where they were checked for accura-
cy and completeness. The study cohort was stratified
according to the presence or absence of diabetes and, in
diabetic patients, according to their admission to either
a CARD or a MED unit.

Continuous variables were expressed as mean + SD.
Differences between continuous variables were evalu-
ated using the Student’s t-test. Discrete variables were
summarized by frequency percent and compared using
X2 tests. A multivariate logistic regression analysis was
used in order to evaluate the independent predictors of
all-cause in-hospital mortality. The results are ex-
pressed as odds ratios with 95% confidence intervals. A
p value < 0.05 was considered as statistically signifi-
cant.
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Results

Patient population. Between February 14 and 25,
2000, the 417 participating centers enrolled 2127 con-
secutive patients admitted for HF. CARD units (n =
167, 40.1% of total centers) enrolled 789 patients
(37.1% of total cases), while 1338 patients (62.9%)
were enlisted in 250 MED units (59.9% of centers). Of
these patients, 603 (28.4%) were diabetics and were en-
rolled in similar percentages in the CARD and MED
units (27.1 vs 29.1%, p = NS). Most admissions in both
groups were urgent, but significantly more in diabetic
patients (93.0 vs 89.7%, p = 0.00172). The baseline de-
mographic and clinical features of the enrolled patients
are summarized in table I. Diabetic patients were sig-
nificantly younger, more frequently female and had a
similar degree of left ventricular systolic dysfunction.
Atrial flutter-fibrillation was very frequent in both
groups but significantly less prevalent in diabetic pa-
tients.

In-hospital course. The length of stay, and diagnostic
and therapeutic procedures performed during hospital-
ization are described in table II. Diabetes per se did not
affect the length of hospital stay, although the diabetic
patients admitted to MED wards stayed in hospital sig-
nificantly longer than those admitted to CARD units.
Moreover, a history of diabetes did not influence the
use of diagnostic tests (non-invasive or invasive proce-
dures), whose absolute numbers were rather low even
among patients admitted into CARD Units. Left ven-
tricular dysfunction was detected in 58.0% of diabetic
patients (55.2% in non-diabetic patients, p = NS), in al-
most all cases (96.8%) at echocardiography and more
frequently in CARD units (82.2 vs 44.7%, p < 0.0001).
Among cardiovascular procedures, independently of
the metabolic comorbidity, CARD diabetic patients
more frequently underwent electrical antiarrhythmic
therapy during hospitalization than MED ones (Table
IT). Table III shows the prescription patterns during
hospitalization and at discharge. Of note, amiodarone
and anticoagulants were significantly less frequently
prescribed in diabetic patients, while nitrates and an-
tiplatelets were significantly more frequently pre-
scribed in these patients. Other slight differences in va-
sodilator, calcium antagonist and statin use were pre-
sent only during hospitalization. Anticoagulants were
considered as being not indicated in a greater number
of diabetic patients (54.5 vs 47.6%, p = 0.0132), while
old age was the reason for non-prescription more fre-
quently in non-diabetic (28.6 vs 18.9%, p < 0.0001)
than in diabetic patients. The prescription of ACE-in-
hibitors and/or angiotensin-receptor blockers was sim-
ilar in the two types of units (MED 78% vs CARD
73%, p = NS). Beta-blockers were infrequently pre-
scribed (MED 8% vs CARD 14%, p = 0.0278). Table
IV shows the main reasons put forward by the attend-
ing physicians for the non-prescription of beta-blockers
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Table I. Clinical characteristics of diabetic versus non-diabetic patients at enrolment.

All cases Diabetics Non-diabetics p
(n=2127) (n=603) (n=1524)
Age (years) 74 £12 7310 7512 0.0006
=75 years (%) 52.1 449 55.0 < 0.0001
Female gender (%) 47.0 50.9 454 0.02
Hospital admissions (in the previous year) (%) 43.5 434 43.6 NS
Symptom duration < 12 months (%) 58.7 57.3 59.2 NS
Symptom severity (%)
NYHA classes I-1I-11T 442 43.0 44.7 NS
NYHA class IV 31.2 30.5 31.4
Pulmonary edema 222 242 21.5
Cardiogenic shock 2.4 2.3 2.4
Atrial flutter-fibrillation (%) 44.7 39.3 46.8 0.0075
Etiology (%) < 0.0001
Ischemic 41.8 50.2 38.5
Hypertensive 222 234 21.7
Dilated cardiomyopathy 10.6 10.8 10.5
Valvular 14.4 8.1 16.9
Other 53 33 6.1
Not known 5.7 4.2 6.3
Measured LVEF 1182 (55.6%) 350 (58.0%) 840 (55.2%) NS
<30% 27.3 24.3 28.6 NS
30-40% 38.5 39.0 38.3
> 40% 342 36.7 33.1
Comorbidity* (%) 57.2 54.2 58.5 NS
COPD 41.3 38.6 423 NS
Renal dysfunction (creatinine > 2.5 mg/dl) 8.4 7.6 8.7 NS
Anemia 13.9 14.4 13.7 NS
Thyroid disease 6.4 5.8 6.6 NS

COPD = chronic obstructive pulmonary disease; LVEF = left ventricular ejection fraction. * diabetes excluded.

Table II. Diagnostic and therapeutic procedures during hospital stay.

All cases Diabetics Non-diabetics  p Diabetics
(n=2127)  (n=603) (n=1524)
Medicine Cardiology p
(n=389) (n=214)
Length of hospital stay (days) 11.2+7.7 11.7+77 11.8+74 NS 12+8 10+6 0.0018
In-hospital mortality (%) 5.6 53 5.7 NS 5.8 6.0 NS
Diagnostic evaluation (%)
Echocardiography 67.6 69.4 66.8 NS 57.0 92.0 < 0.0001
Holter monitoring 15.8 14.2 16.4 NS 7.2 27.1 < 0.0001
Exercise test 24 1.6 2.6 NS 0.7 32 0.0391
Stress testing* 4.0 33 4.3 NS 1.3 7.0 0.0002
Right ventricular catheterization™®* 34 2.5 3.7 NS 1.8 3.7 NS
Coronary angiography 3.3 3.7 3.2 NS 1.0 8.4 < 0.0001
Thoracic CT scan 1.9 1.16 2.2 NS 1.0 1.4 NS

Cardiovascular procedures (%)
Pacemaker implantation (temporary or

definitive) 2.0 2.0 2.0 NS 0.8 4.2 0.0039
AICD implantation 0 0 0 NS 0 0 NS
Electrical conversion from atrial F-F 1.41 1.16 1.51 NS 0.26 2.8 0.0052
Percutaneous coronary intervention 0.1 0.33 0 NS 0.2 0.4 NS
Coronary artery bypass grafting 0.2 0.5 0 NS 0.5 0 0.0192

AICD = automated implanted cardioverter-defibrillator; CT = computed tomography; F-F = flutter-fibrillation. * exercise test or stress
echo or myocardial scintigraphy; ** monitoring or testing.

in both diabetic and non-diabetic patients. Only periph- and older age were the more frequent factors for non-
eral vasculopathy was indicated more frequently in di- prescription in non-diabetic patients. Diabetes per se
abetics, while chronic obstructive pulmonary disease was considered a contraindication to beta-blockers in
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Table III. Medical treatment during hospital stay and at discharge in diabetic and non-diabetic patients.

In-hospital (%) At discharge (%)
Diabetics ~ Non-diabetics p Diabetics ~ Non-diabetics p
(n=603) (n=1524) (n=571) (n=1436)
Inotropes 17.6 18.8 NS 4.4 59 NS
ACE-inhibitors 75.0 70.9 NS 75.8 73.3 NS
Digoxin 66.7 68.6 NS 58.8 61.7 NS
Furosemide 96.2 95.3 NS 87.7 86.7 NS
Spironolactone 40.5 41.2 NS 38.0 37.9 NS
Beta-blockers 9.1 11.0 NS 10.2 12.8 NS
Angiotensin receptor blockers 7.3 6.4 NS 7.2 7.4 NS
Amiodarone 13.1 17.6 0.0117 10.5 14.8 0.0108
Other antiarrhythmics 3.1 2.8 NS 1.2 2.0 NS
Nitrates 59.2 48.6 < 0.0001 52.9 42.6 < 0.0001
Other vasodilators 5.8 3.7 0.0349 4.9 34 NS
Calcium channel blockers 19.2 15.5 0.0395 17.5 14.5 NS
Statins 6.8 4.7 0.0464 7.0 5.1 NS
Oral anticoagulants 244 29.5 0.0186 19.4 26.0 0.0018
Antiplatelet agents 45.1 36.5 0.0002 46.2 37.9 0.0006
Table IV. Reasons for not prescribing beta-blocker treatment in Table V. Precipitating factors.
patients with and without diabetes.
Diabetics Non-diabetics p
Diabetics  Non-diabetics P (n=603) (n=1524)
(%) (%)

Not identified 9.3 12.4 NS
Bradyarrhythmias 4.1 3.5 NS Myocardial ischemia 29.2 22.8 0.0031
Hypotension 6.4 74 NS Uncontrolled hypertension ~ 23.6 20.2 NS
NYHA class IV 13.3 14 NS Arrhythmias 19.6 23.8 0.0448
Peripheral vasculopathy 2.5 0.9 0.0110 Pulmonary disease 39.8 41.0 NS
COPD 354 40.7 0.0400 Endocrine dysfunction* 349 43 <0.0001
Old age 36.5 29 0.0025 Hyperthyroidism 22 2.7

] . . Uncontrolled diabetes 28.8 -

COPD = chronic obstructive pulmonary disease. Other 0.6 1.0

Anemia 12.6 12.0 NS

Infectious disease 14.3 11.9 NS
less than a quarter of the diabetic patients (MED 24.1% latrogenic factors™** 20.3 17.3 NS

Dietary factors*** 10.8 4.9 < 0.0001

vs CARD 12.7%, p = 0.0024).

Precipitating factors. The factors which were consid-
ered as having potentially worsened HF are shown in
table V. In diabetics, these were more frequently my-
ocardial ischemia and other factors which were some-
how related to the metabolic disorder.

Clinical outcome. Diabetes per se did not affect the all-
cause in-hospital mortality, as shown in table VI in
which the variables related to mortality are listed. Dur-
ing the hospital stay 32 diabetic patients died. No dif-
ferences were observed in mortality between MED and
CARD patients (4.8 vs 6.1%, p = NS) even after adjust-
ed analysis. Worsening HF was the main cause of death
in both groups (78.1% in diabetic vs 78.4% in non-dia-
betic patients, p = NS). At discharge, only 22% of dia-
betic patients were in NYHA class III-IV while atrial
fibrillation was still present in 29.4%. The planned man-
agement at discharge did not differ among diabetic and
non-diabetic patients (Table VII). A 6-month follow-up
visit was performed only in 323 diabetic and 809 non-
diabetic patients (56.6 vs 56.3%).
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Values are expressed as percentage. More than one factor could
be attributed to the same patient. * endocrine dysfunction is com-
prehensive of diabetes and other endocrine factors; ** iatrogenic
factors are comprehensive of poor drug compliance and inappro-
priate drug prescription; *** dietary factors include inappropriate
use of alcohol, liquids and salt.

Table VI. Multivariate analysis of all-cause in-hospital mortality.

OR 95% CI

Age (years) 1.05  1.03-1.08
LVEF available (no vs yes) 1.85 1.17-2.92
Ischemic vs non-ischemic etiology 1.57  1.01-2.42
Unknown vs non-ischemic etiology 3.64  1.90-6.99
Creatinine > 2.5 vs < 2.5 mg/dl 3.14  1.88-5.25
Shock/pulmonary edema/NYHA IV

vs NYHA I-1I-1IT 536 3.00-9.58
ACE-inhibitors (yes vs no) 0.61  0.41-0.93
Spironolactone (yes vs no) 1.51 1.00-2.29
Diabetes 1.12  0.72-1.76

CI = confidence interval; LVEF = left ventricular ejection frac-
tion; OR = odds ratio.
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Table VII. Planning at discharge and 6-month follow-up data.

Diabetics ~ Non-diabetics p Diabetics
(n=571) (n=1436)
Medicine Cardiology p
(n=370) (n=201)
Planning at discharge (%)
Discharged home 94.0 93.0 NS 93.5 95.0 NS
Follow-up instrumental evaluation 8.9 11.2 NS 7.8 10.9 NS
Follow-up outpatient clinic 81.3 80.0 NS 78.1 87.1 0.0088
6-month follow-up (%)
6-month visit performed 56.6 56.3 NS 50.5 67.6 0.0001

Discussion

The prevalence of a history of diabetes mellitus in
this large series of unselected patients admitted for wors-
ening HF into CARD or MED units was 28%, similar to
that reported in previous studies!'4-18:20-23:25.2628.29.31 " Tp
this respect, no differences emerged between patients
with HF recruited mainly by CARD units in controlled
trials and those admitted in non-specialist wards.

In our survey, diabetic patients with HF differed
from those without this disorder. Diabetics were slight-
ly younger, more often female, and more frequently
had a history of coronary artery disease which was pre-
sent in at least half of them. Thus, diabetes confirmed
its contribution to the acceleration of the remodeling
processes which could anticipate the development of
HF in diabetics. Some hypotheses relative to this in-
creased susceptibility to HF, already known from the
Framingham study*®, have been suggested. These in-
clude a different distribution and severity of coronary
disease, the recurrence of silent ischemic episodes, as
well as myocyte hypertrophy and necrosis, interstitial
fibrosis, intramyocardial microangiopathy, endothelial
factors, autonomic tone or cardiac metabolic dysfunc-
tions*7-49.,

In this population of relatively elderly patients,
coming from the “real world” practice, the distribution
of left ventricular dysfunction was similar between di-
abetic and non-diabetic patients, the prevalence of a
preserved left ventricular function being around 34%.

Interestingly, renal dysfunction was equally fre-
quent in diabetic and non-diabetic patients.

The proportion of patients who underwent diagnos-
tic or therapeutic procedures during hospitalization was
very low in all patients and in both settings, with the no-
table exception of echocardiography, without any dif-
ference related to diabetes. Diabetic patients underwent
coronary angiography in 3.7% of the cases. This rate is
surprisingly low considering that diabetic patients are
relatively young and that the etiology of HF is preva-
lently ischemic.

Diabetes seems to only slightly affect therapeutic
choices. Amiodarone and anticoagulants were less fre-
quently prescribed (in part related to the lower preva-
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lence of atrial fibrillation at entry), while anti-ischemic
drugs as well as antiplatelets were more frequently pre-
scribed in diabetic patients (in part related to the high-
er rate of ischemic disease). Beta-blockers were still
used in only a low percentage of patients in both groups
(possibly due to the fact that the population of this
study consisted of elderly, frail and unstable patients).
Despite the fact that subgroup analyses of trials have
shown similar positive results in both diabetic and non-
diabetic patients>-3340, diabetes per se is still perceived
as a reason for not prescribing beta-blockers in about a
quarter of diabetic patients, particularly by internists
who presumably fear the induction of a lower sensitiv-
ity to hypoglycemia. A further reason for prescribing
these drugs less frequently in diabetics is the presence
of peripheral vasculopathy, a frequent complication of
this disease. Finally, current guidelines suggest the use
of beta-blockers in hemodynamically stable patients,
while the population of this survey mainly consisted of
patients who had a recent destabilization which led to
hospital admission.

Of note, ACE-inhibitors were widely used in dia-
betic and non-diabetic patients by both cardiologists
and internists. This treatment, shown to be useful in di-
abetic patients!®17283051 ' may be considered as being
well implemented in current practice.

The causes of worsening HF leading to hospital ad-
mission were different in diabetic and non-diabetic pa-
tients. Myocardial ischemia together with non-compli-
ance to the prescribed diet were reported as more fre-
quent in diabetic than in non-diabetic patients. Uncon-
trolled diabetes was frequently associated with epi-
sodes of HF destabilization, maybe as a consequence of
tachycardia, thirst, excessive osmotic diuresis, and de-
hydration.

Interestingly, diabetes did not cause a longer period
of in-hospital stay. Moreover, multivariate analysis, ad-
justed for the most relevant clinical variables including
age, showed that the all-cause in-hospital mortality was
independent of the provider and similar in diabetic and
non-diabetic patients. It should be stressed that the all-
cause in-hospital mortality, mainly due to HF, was low-
er than previously reported®>® suggesting a possible
improvement in therapeutic regimens.
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With respect to the outcome, the data derived from
post-hoc analyses of several trials suggest that diabetes
is per se a negative prognostic factor in terms of the 6-
month mortality and re-hospitalization rates. For in-
stance, the SOLVD studies3%34 found that ischemic dia-
betic patients had a poorer outcome than non-diabetic
and non-ischemic diabetic patients, suggesting a differ-
ent impact of diabetes on the prognosis according to the
etiology. Suskin et al.3? from the RESOLVD trial found
that diabetic patients more frequently experienced clin-
ical events than non-diabetic patients during a 43-week
follow-up. In Suskin’s study, 13.6% of the diabetic pa-
tients were hospitalized due to worsening HF compared
to 8.6% of non-diabetic patients (p = 0.057). Finally, in
the BRING-UP study, the 1-year all-cause mortality and
hospitalization rates were higher for diabetic patients
than for non-diabetics (15.8 vs 10.9%, p = 0.001)>*.

Follow-up visits were not a mandatory procedure in
the TEMISTOCLE study; consequently, its relatively
low rate, which may mirror everyday CARD as well as
MED clinical practice, precludes a reliable comparison
of these data with those of post-hoc analyses of clinical
trials and suggests that a further effort should be made
to increase knowledge regarding structured follow-up
procedures.

Study limitations. The TEMISTOCLE survey might
have been biased due to the centers interested in partic-
ipating: some CARD centers might have been special-
ized or interested in HF, while participating MED de-
partments were probably only cardiology-oriented.
Secondly, follow-up visits were not a mandatory proce-
dure in the study. Finally, the TEMISTOCLE survey
did not have a pre-specified interest in the impact of di-
abetes on the management of HF; thus, some variables
such as the type of diabetes, duration and severity of
disease, metabolic control (i.e. glycosylated hemoglo-
bin) and metabolic drugs were not specifically reported
in the case report forms.

In conclusion, studies such as TEMISTOCLE and
other community series>>>-, allow us to move from
the “typical trial patient” to the “typical real world pa-
tient”.

Further knowledge is needed about the pathophysiol-
ogy of HF in patients with diabetes. Furthermore, there
still is uncertainty regarding the most effective pharma-
cological strategy to be used in diabetic patients with HF.
On the basis of our survey we can conclude that, in clin-
ical practice, cardiologists and internists manage both di-
abetics and non-diabetics in the same way.
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L. Flocco); Milano Pio Albergo Trivulzio Cardiologia (S. Coral-
lo, D. Valenti); Montescano Cardiologia (F. Cobelli, O. Febo);
Orzinuovi Medicina (G. Lombardi, G. Pasini); Pavia Fondazio-
ne S. Maugeri Cardiologia (R. Tramarin, G. Forni); Pavia San
Matteo Cardiologia (L. Tavazzi, A. Fontana); Rho Cardiologia
(G. Rovelli, V. Cospite); Rivolta d’Adda Medicina (G. Gamba);
Sarnico Medicina (C. Spadaro, M. Lorenzi); Sondalo Cardiolo-
gia (G. Occhi, P. Bandini); Tradate Cardiologia (R. Pedretti, C.
Anza); Varese Cardiologia (G. Binaghi, F. Morandi, S. Provaso-
li); Varzi Medicina (G. Carpinella, C. Varasi); Vigevano Cardio-
logia (A.C. Mazzini, G. Graziano); Vizzolo Predabissi Cardiolo-
gia (G. Colombo, F. Fea); P.A. Bolzano Bolzano Cardiologia (W.
Pitscheider, A. Erlicher, E. Apuzzo), Medicina (M. Marchesi, C.
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Tomasi); Cavalese Medicina (V. Moser, P. Bernardi); PA. Tren-
to Trento Medicina (G. Devenuto, A. Marzano); Veneto Arzi-
gnano Cardiologia (E. De Dominicis, P. Dovigo); Asiago Medi-
cina (G. Gheno, L. Cinetto); Belluno Cardiologia (G. Catania, L.
Tarantini); Bovolone Medicina (M. Poli, M. Pizzardini), Cardio-
logia (G. Rigatelli, A. Pasini); Camposampiero Cardiologia (A.
Pantaleoni, A. Munaro); Cittadella Medicina (G.M. Patrassi, B.
Blasina); Conegliano Veneto Medicina (A. Sacchetta, R. Scia-
scia); Dolo Medicina (G. Marin, G. Laurini); Este Medicina (S.
Bergamo, D. Munaro); Feltre Medicina (G. Cappellari, A. Ca-
vallaro), Cardiologia (P. Delise, F. De Cian); Isola della Scala
Medicina (F. Bonfanti, D. Bonato); Legnago Cardiologia (G. Ri-
gatelli, M. Barbiero); Mestre Cardiologia (A. Raviele, C. Zanel-
la), Medicina (P. Zanchi, G. Griffo); Montagnana Medicina (C.
Zappala, M. Scarmagnan); Montebelluna Cardiologia (R. Buch-
berger, P. Biondi); Negrar Cardiologia (G. Salazzari, H. Guilar-
te); Padova Cardiologia (S. Dalla Volta, G.M. Boffa, E. Tiso);
Pieve di Cadore Medicina (D. Mongillo, F. Vascellari, M. Zago-
lin); Rovigo Cardiologia (P. Zonzin, M. Carraro), Medicina (S.
Zamboni); San Bonifacio Medicina (P. Pancera, L. Turr), Car-
diologia (R. Rossi, E. Carbonieri); San Dona di Piave Cardiolo-
gia (L. Milani, R. Valle); Treviso Medicina (G. Foscolo, P. De
Bastiani, C. Doroldi); Venezia Cardiologia (G. Risica, S. Barac-
chi), Medicina (G.B. Ambrosio), Medicina Interna (G. Bittolo
Bon, E. Sinisi); Vittorio Veneto Medicina (F. Sanzuol, D.
Dannhauser, A. Rizzo); Friuli Gorizia Cardiologia (A. Fontanel-
li, G. Giuliano); Monfalcone Medicina (F. Loru); Palmanova
Medicina (F. Montanar, P. Dalla Monta); Spilimbergo Medicina
(F. Brovedani, F. Bertuzzi); Tolmezzo Medicina (V. Di Piazza);
Trieste di Cattinara I Medica (L. Triolo, M.N. De Savorgnani);
Trieste Maggiore Cardiologia (G. Sinagra, A. Di Lenarda); Udi-
ne Cardiologia (P. Fioretti, M.C. Albanese), Medicina (P. Rossi,
P. Goss), Medicina 2 (A. Bulfoni); Liguria Arenzano Medicina
(M. Comaschi, M. Fallabrini); Bordighera Medicina (G. Oddo-
ne, R. Ariano); Genova DIMI Cardiologia (A. Barsotti, G. Gnec-
co), Medica 2 (F. Dallegri, P. Dapino); Genova Gallino Medici-
na (Parodi, P.A. Pittaluga); Genova Civili Cardiologia (S. Maz-
zantini, F. Torre), Medicina (G. Grillo, B. Ligas), Medicina In-
terna (G. Murialdo, F. Gavaudan); Genova Galliera Cardiologia
(P. Spirito, P. Bellotti), Medicina II (R. Poggio, P. Beltrami), I
Medicina (N. Acquarone, G. Antonucci); Genova-Sestri Ponen-
te Cardiologia (M.V. lannetti, L.A. Moroni); Imperia Medicina
(G. Rizzi, G.F. Fiscella, G. Ronco); La Spezia Medicina (L. De
Giorgio, E. Romano, E. Bondi), Cardiologia (A.S. Faraguti, M.
Rizzo); Lavagna Medicina (E. Haupt, D. Fico); Pietra Ligure
Medicina (A. Artom, D. Mela, A. Giudici Cipriani); Rapallo
Cardiologia (G. Gigli, S. Orlandi); San Remo Medicina (E. Ron-
delli, F. Martini); Santa Margherita Ligure Medicina (G. Lo Pin-
to, A. Cerruti); Sestri Levante Medicina (M. Scudeletti, S. Ber-
telli); Emilia Romagna Bentivoglio Cardiologia (G. Di Pasqua-
le, N. De Simone); Bologna Bellaria Cardiologia (G. Pinelli, S.
Urbinati, F. Pergolini); Bologna S. Orsola-Malpighi (A. Branzi,
N. Gali¢); Budrio Medicina (G. Kindt, Battilana); Carpi Cardio-
logia (S. Ricci, V. Neri); Copparo Medicina (M. Faggioli, Peliz-
zola, Cazzuffi); Faenza Cardiologia (M. Sanguinetti, L. Caravi-
ta, T. Tognoli); Ferrara Medicina (P. Malacarne, P. Ruffoni, G.
Battaglia); Fidenza Medicina (M. Pini, G. Rastelli); Forli Car-
diologia (F. Rusticali, G.L. Morgagni, M. Balestra); Forlimpo-
poli Medicina (P.L. Costa, C. Conti, L. Todero); Imola Medicina
(G.B. Evangelisti, E. Cerioli); Loiano Medicina (D. Panuccio, G.
Cane); Modena S. Agostino Medicina (E. De Micheli, P. Neri),
Medicina Urgenza (S. Zucchelli, M. Pradelli), Cardiologia (G.R.
Zennaro, C. Trovato); Modena Policlinico Medicina (L. Di Ma-
ria, A. Zanni); Parma Medica e Malattie Cardiovascolari (A.
Giannini, P. Bernardi); Pavullo nel Frignano Medicina (R. Sala-
ti, M. Giuliani); Piacenza Cardiologia (A. Capucci, M. Piepoli);
Reggio Emilia Medicina (1. Iori, D. Galimberti), Il Medicina (E.
Rossi, E. Perazzoli); Rimini Cardiologia (G. Piovaccari, F. Bolo-
gna); Sassuolo Medicina (M. Grandi, C. Sacchetti), Cardiologia
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(F. Melandri, E. Bagni); Vignola Medicina (G. Curci, M. Bozzo-
li, P. Orlandi); Toscana Abbadia San Salvatore Cardiologia (E.
Gullino, E. Bianconi), Medicina Interna (P. Biagi, A. Gobbini);
Arezzo Cardiologia (M. Forzoni, L. Tellini), Medicina II (C. Pe-
dace, M. Bernardini); Bagno a Ripoli Medicina (A. Ghetti, G.
Regoli); Bibbiena Medicina (A. Cuccuini, Boncompagni); Ca-
steldelpiano Medicina (P. Pescatori, Bonaventura Caprio); Ca-
stelnuovo Garfagnana Medicina (A. Bianchini), Cardiologia (D.
Bernardi, P. R. Mariani); Cecina Medicina (A. Carnicelli, N.
Giomi), Cardiologia (F. Chiesa, F. Mazzinghi); Chianciano Me-
dicina (E. Iommi, L. Abate); Empoli Medicina (D. Neri, A. Frit-
telli), Cardiologia (A. Bini, F. Venturi); Figline Valdarno Medi-
cina (G. Fabrizi De Biani); Firenze Careggi Medicina IV (V.
Lampronti, B. Alterini), Medicina I (A. Morettini, S. Andorlini),
Medicina III (G. Berni, A. Conti), Medicina II (C. Mozzoli, V.
Verdiani); Firenze Torregalli Medicina II (M. Ricca, L. Galleri-
ni), Medicina I-Centro Ipertensione (C. Cappelletti, G. Nenci, R.
Laureano); Firenze S. Maria Nuova Medicina (A. Lagi, M. Gra-
nelli), Cardiologia (F. Marchi, G. Zambaldi); Fucecchio Cardio-
logia (A. Ieri, F. Bonechi); Grosseto Medicina (M. Cipriani, M.
Alessandri), Cardiologia (S. Severi, G. Miracapillo); Livorno
Medicina (G. Giannelli, P. Pasquinelli, M. Seppia); Lucca Medi-
cina (M. Marchioro, A. Nieri); Massa Pasquinucci Cardiologia
Adulti-CNR (A. Biagini, A. Rizza, U. Paradossi); Massa SS.
Giacomo e Cristoforo Medicina (A. Leone, L. Di Palma); Mas-
sa Marittima Medicina (A. Brancato); Pescia Cardiologia (W.
Vergoni, G. Italiani, S. Di Marco); Pisa S. Chiara Cardiologia
(M. De Tommasi, A.M. Paci, E. Cabani); Pistoia Cardiologia (F.
Del Citerna, M. Parigi); Pontedera Cardiologia (G. Tartarini, F.
Lattanzi); Portoferraio Medicina (G. Giacomelli, D. Caniggia, F.
Querci); Prato Medicina 3 (D. Degl’Innocenti), Medicina Inter-
na (F. Corradi, C. Ignesti), Cardiologia (R.P. Dabizzi, F. Bellan-
di, F. Frascarelli); San Giovanni Valdarno Medicina (L. Bronzi,
N. Corti), Cardiologia (M. Grazini, S. Amidei); San Marcello Pi-
stoiese Medicina (E. Silvestrini, R. Lammel, M. Chiarlone); San
Miniato Medicina (D. Neri, F. Prattichizzo); Siena Cardiologia 1
(EM. De Luca, R. Favilli); Viareggio Medicina (C. Passaglia,
Fascetti, A. Pizzi); Volterra Auxilium Vitae Cardiologia (C. Giu-
starini, M.M. Matarazzo); Umbria Citta di Castello Cardiologia
(M. Guarnerio, G. Arcuri); Foligno Cardiologia (L. Meniconi, U.
Gasperini); Gualdo Tadino Cardiologia (S. Galiotto, G. Saba);
Gubbio Cardiologia (E.A. Capponi, R. Gattobigio, Ercolani);
Perugia Cardiologia (M. Cocchieri, G. Alunni, A. Murrone); To-
di Medicina (B. Biscottini, I. Bartolini, L. Marinacci); Marche
Amandola Medicina (F. Cipollini, F. Silenzi); Ascoli Piceno Car-
diologia (L. Capponi, S. Amabile); Cagli Medicina (M. Belogi,
A. Giacomucci); Fermo Medicina (S. Sturbini, A. Carassai); Je-
si Medicina (P. Agostinelli, R. Reginelli); Loreto Medicina (R.
Lo Presti, P. Lanzafame, D. Gelibter); Pesaro Cardiologia (E.
Sgarbi, M.C. Borghi); San Benedetto del Tronto Cardiologia (B.
Floris, M. Persico); Sassocorvaro Medicina (M. Balducci, M.
Tatali); Senigallia Medicina (A. Marcosignori); Lazio Acqua-
pendente Medicina (F. Rollo, A.R. Felici); Albano Laziale Car-
diologia (G. Ruggeri, P. Midi, M. Carrano); Ceccano Medicina
(M. Iorio, G. Manfre); Civitavecchia Cardiologia (M. Di Genna-
ro, M. Testa); Frosinone Medicina (G. Merolli, M. Mastrandrea);
Monterotondo Medicina (F. Russo, M. Rolloni); Pontecorvo
Medicina (M. Fanelli); Rieti Cardiologia (A. De Sanctis, M.
Palmieri, R. Bock); Roma INRCA Cardiologia (F. Leggio, D.
Del Sindaco); Roma Forlanini Medicina (C. Patrizi, L. Perrone,
P. Battistoni); Roma Fatebenefratelli Medicina (E. Bologna,
A.M. Sidoti, E. Breda); Roma San Camillo Medicina (L. Rascio,
S. De Simone), Medicina Interna (G. Di Lascio, S. Miglionico),
Medicina Interna I (G. Gasparro, G. Pennelli), Cardiologia (E.
Giovannini, G. Pulignano); Roma San Filippo Neri Cardiologia
(M. Santini, G. Ansalone, P. Giannantoni); Roma San Giovanni
Medicina (A. Ciammaichella, N. Aracri, Scotti); Roma San Pie-
tro FBF Medicina (P. Alimonti, A. Migliore), Cardiologia (F.
Ferri, P. Delle Grotti); Roma S. Eugenio Cardiologia (F. Colace,
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G. Barbato); Sezze Medicina (A. Del Duca, M.G. Talani, P. Ti-
beri); Sora Medicina (G. Gasbarrini, Fortuna, E. Zaccardelli);
Tivoli Medicina (Gallotti, P. Belli); Viterbo Cardiologia (E.V.
Scabbia, D. Pontillo, S. Ficili); Abruzzo Chieti Cardiologia (F.
Gaeta, A. De Lucia); Giulianova Cardiologia (P. Di Sabatino, G.
Lombardi, C. Fiorenza); Guardiagrele Medicina (F. Salvati, G.
Galassi); Lanciano Cardiologia (D. Di Gregorio, Q. Lannutti, L.
Mantini); Ortona Cardiologia (C. De Luca, M. Manetta); Penne
Cardiologia (A. Vacri, A. De Finis); Pescara Medicina (G. Trai-
sci, L. De Feudis); Popoli Cardiologia (A. Mobilij, C. Frattaroli,
A. Mariani); Teramo Cardiologia (F. Iacovoni, S. Delle Mona-
che); Vasto Cardiologia (G. Di Marco, G. Levantesi); Molise
Campobasso Cardiologia (G. De Curtis, G. Fiore); Campania
Ariano Irpino Cardiologia (D.F. Martino, C. Lo Conte); Avellino
Cardiologia (D. Rotiroti, M.R. Pagliuca), Medicina (A. D’ Avan-
70, A. Sorrentino, G. Vietri); Aversa Medicina (P. Cristiano, E.
Mesolella); Benevento Sacro Cuore di Gesu FBF Medicina (F.
Sgambato, S. Prozzo, D. Tresca); Benevento G. Rummo Medi-
cina (N. Lanni, N. Tozzi); Caserta Cardiologia (G. Corsini, A.
Brienza), Medicina (G. Paolisso, A. Vinciguerra), Cardiologia
Riabilitativa (C. Chieffo, A. Palermo); Castellammare di Stabia
Cardiologia (G. Somma, R. Longobardi); Frattamaggiore Car-
diologia (R. Di Nola, F. Piemonte); Mercato San Severino Me-
dicina Generale (G. Alfano, A. Pisaturo), Medicina Interna (C.
Guariglia, C. Guariglia); Napoli Monaldi Cardiologia (N. Mi-
ninni, S. Pirone, D. Miceli), Medicina-Centro Diagnosi e Cura
SCC (P. Sensale, O. Maiolica); II Medicina (G. Buono, R. D’O-
riano); Napoli Buon Consiglio FBF Cardiologia (V. Sepe, G. Vi-
sciola); Napoli Cardarelli XII Medicina (D. Caruso, E. Anasta-
sio), XX Medicina (L. D’Aniello, G. Cinquegrana); Napoli In-
curabili Medicina (M. Visconti, N. Armogida); Napoli Loreto
Mare Medicina (A. Russo, C. Cristiano); Napoli Nuovo dei Pel-
legrini Cardiologia (M. Giasi, A.M. De Fortuna), Medicina (F.
Caputo, E. Russolillo); Napoli San Gennaro Medicina (A. Zuc-
coli); Napoli San Paolo Medicina (P. Bellis, V. Mazza); Napoli
Policlinico Universitario I Cardiologia (A. Iacono, A. Scialdo-
ne); Nola Cardiologia (G. Vergara, F. Scafuro); Oliveto Citra
Cardiologia (G. D’ Angelo, M.R. Di Muro); Pagani Medicina (E.
Cesareo, A. Ambrosio); Polla Cardiologia (T. Di Napoli, M.
D’Alto), Medicina (A. Rescinito, A.C. Pessolano); Pozzuoli
Cardiologia (G. Sibilio, S. Sarracino); Salerno Cardiologia (L.
Di Leo, C. Baldi); S. Agata de’ Goti Medicina (U. Grimaldi,
G.M. Bellorno); S. Maria Capua Vetere Medicina (A. Niosi, G.
Lasorella); Sapri Medicina (G. Giugliano); Scafati Cardiologia
(A. Pesce, Sarno); Torre del Greco Medicina (A. Agozzino, C.
Fiengo), Cardiologia (M. Gaio, C. Arrotino); Puglia Bari Medi-
cina (R. Marano, S. Caccavo); Bari-Carbonara Medicina (S. Ar-
bore, E. Saracino); Brindisi Cardiologia (G. Ignone, E. Angelini);
Canosa Cardiologia (G. Barone, V. Manuppelli); Casarano Car-
diologia (G. Pettinati, F. Portone); Cassano delle Murge Cardio-
logia (D. Scrutinio, R. Lagioia); Ceglie Messapica Medicina (G.
Politi, D. Santoro); Cerignola Cardiologia (M. Cannone, W. Gior-
dano); Foggia Colonnello D’ Avanzo Cardiologia (G. Mastrange-
lo, D. D’ Alessandro); Foggia Riuniti Medicina (A. Di Taranto, R.
Pagliana, G. ladarola), Il Medicina (A. Parente, P. Dercole); Fran-
cavilla Fontana Cardiologia (V. Cito, F. Cocco); Galatina Medi-
cina (F. Daniele, A. Zecca); Grumo Appula Medicina (V. Lora-
gno, A. Ansel); Lecce Cardiologia (F. Bacca, F. Magliari); Luce-
ra Medicina (G. Antonucci, Lepore); Manfredonia Medicina (D.
Prencipe, M. Tomaiuolo); Minervino Murge Medicina (U. Ca-
rozza, C. Paolillo); Molfetta Medicina (G. Cappello, C.D. Cian-
namea); Monopoli Medicina (G. Fera); San Giovanni Rotondo
Cardiologia (R. Fanelli, M. Villella); Terlizzi Medicina (D. Rug-
giero, A. Gattulli); Tricase Cardiologia (A. Galati, R. Mangia, P.
Palma); Triggiano Medicina (S. Mongelli); Basilicata Matera
Medicina (A. Sacco, A. Fragasso); Pisticci Medicina (A. Vitelli);
Calabria Acri Medicina (F. Florio, M.C. Minisci); Cariati Car-
diologia (N. Cosentino); Castrovillari Medicina (O. Salerni, A.
Ferrara); Catanzaro Medicina (G. Zimatore, V. Nestico), Catan-
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zaro Medicina II (D. Galasso, R. Cimino); Cetraro Medicina (A.
Nicoletti, S. Brusco); Cosenza INRCA Cardiologia (E. Feraco,
M.P. Porto); Cosenza Dell’ Annunziata Cardiologia (F. Plastina,
G. Misuraca, O. Serafini), Medicina (A. Noto, R. Pellegrini), Me-
dicina Interna (L. Vigna, V. Spagnuolo); Crotone Medicina (V.
Tucci, G. Frontera); Lungro Medicina (A. Lupi, G.C. Falbo); Me-
lito Porto Salvo Medicina (F. Ferraro, A. Scordo); Mormanno
Medicina (G. Musca, N. Peccerillo); Oppido Mamertina Medici-
na (B. Madaffari, A. Mercuri); Palmi Cardiologia (R. Ortuso, M.
De Vecchis); Reggio Calabria Cardiologia (E. Adornato, P. Mo-
nea, G. Majolo); Rossano Medicina (F. Naccarato, G. Bova); San
Giovanni in Fiore Medicina (G.F. Mauro, C. Ruffolo); San Mar-
co Argentano Medicina (G. Cersosimo, A. Carlomagno); Soriano
Calabro Medicina (L. Anastasio, A. Arone); Soverato Medicina
(A. Raffaele, G. Caridi); Tropea Medicina (V. Luciano, G. Bar-
buto); Sicilia Acireale Medicina (G. Calcara, R. Brischetto);
Agrigento Medicina (S. Morreale, G. Alongi); Alcamo Cardiolo-
gia (F. Ippolito, E. Borruso); Augusta Cardiologia (E. Mossuti, G.
Muscio); Caltagirone Cardiologia (D. Malfitano, C. Fossi); Cal-
tanissetta Cardiologia (S. Giglia), Medicina (F. Vancheri, M. Al-
letto); Canicatti Medicina (A. Corbo); Castelvetrano Medicina
(S. Mantia, G. Gioia), Cardiologia (F. Pompeo, F. Taormina); Ca-
tania Garibaldi Medicina (V. Inserra, A. Arena); Catania Vittorio
Emanuele II Cardiologia (A. Circo, S. Gusmano, F. Platania),
Medicina (B. Condorelli, A. Fisichella); Cefalu Medicina (S.
D’Anna, S. Curcio); Comiso Medicina (S. Molino); Enna Medi-
cina (M. Trimarchi); Giarre Medicina (R. Siciliano, R. Trovato);
Licata Medicina (R. Terrazzino, N. La Manna); Mazara del Vallo
Cardiologia (N. Di Giovanni, I. Fiore); Messina Cardiologia (G.
Consolo, G. Di Tano); Milazzo Medicina (F. Di Blasi, P. Venuto);
Modica Medicina (V. Manenti, G. Carbone); Mussomeli Medici-
na (D. Picone, C. Messina); Palermo Buccheri La Ferla FBF Car-
diologia (A. Castello, L. Americo, G. D’ Alfonso), Medicina (A.
D’ Angelo, M. Fazio); Palermo Civico E Benfratelli Cardiologia
(E. D’ Antonio, A. Salmeri), Medicina II (P. Hamel, B. Curiale),
Medicina I (A. Maringhini, F. Colombo); Palermo Ingrassia Car-
diologia (P. Di Pasquale, F. Clemenza), Medicina (A. Bajardi, V.
Mandala); Palermo Cervello Cardiologia (A. Canonico, M.C.
Matassa); Palermo Giaccone Cardiologia (A. Raineri, A. Rotolo);
Palermo Villa Sofia Cardiologia (A. Battaglia, V. Cirrincione, F.
Ingrilli), Medicina (S. Di Rosa, G. Nicolosi); Paterno Medicina
(A. Musco); Petralia Sottana Medicina (M. Augugliaro, A. Strac-
ci); Piazza Armerina Cardiologia (B. Aloisi, M. Cipriano); Ragu-
sa Civile Cardiologia (V. Spadola, M.L. Guarrella), Medicina (L.
Costilletti, C. Scrofani, Ignazio Pinelli); Ragusa M.P. Arezzo Me-
dicina (S. Burrafato), Cardiologia (R. Ferrante, V. Scollo); Ribe-
ra Medicina (P. Indelicato, L. Lo Cascio); Salemi Medicina (F.
Ampola); San Cataldo Medicina (R. Maira); Sciacca Cardiologia
(V. Indelicato, G. Marrone); Scicli Medicina (E. Portelli, S. Mo-
dica); Termini Imerese Medicina (G. Amato); Trapani Cardiolo-
gia (G.B. Braschi, G. Ledda); Vittoria Medicina (F. Foresti, M.
Borrometi); Sardegna Bosa Medicina (E. Pisano, M.G. Murtas);
Cagliari San Michele Brotzu 2 Medicina (G. Pilleri, V. Atzeni), 3
Medicina (F. Pintus, S. Murgiu), Cardiologia (A. Sanna, L. Pistis,
M. Dadea), Medicina 1 (G. Guiso, G. Fadda); Cagliari SS. Trinita
Medicina (V. Palomba); Carbonia Medicina (C. Saragat, M.T.
Anolfo), Cardiologia (R. Aste, S. Cherchi); Ittiri Medicina (F.
Masala, S. Dore); Nuoro Cardiologia (G. Congiu, G. Motta); Ori-
stano Cardiologia (S.M. Marchi); Sassari Cardiologia (P. Terrosu,
L. Sannia, F. Uras), Medicina (Paolini, F. Bandiera).
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