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Introduction

In patients with left ventricular dys-
function and/or chronic heart failure (CHF)
ACE-inhibitors modulate neurohormonal
activation, improve hemodynamic alter-
ations and prevent ventricular remodeling1-3.
In asymptomatic patients ACE-inhibitors
decrease the occurrence of overt heart fail-
ure and the rate of hospitalization4; more-
over, they significantly increase survival in
symptomatic patients, even late in the
course of the disease5-9. Persistent advan-
tages in terms of mortality have been
shown after 3-5 years of treatment10,11.
ACE-inhibitor treatment is cost-effec-
tive12,13. For all these reasons, treatment
with ACE-inhibitors is strongly recom-
mended in all patients with heart failure and
left ventricular systolic dysfunction14,15.
ACE-inhibitors are well tolerated1-9: the
rate of significant adverse events is gener-

ally low and the need for discontinuation of
long-term treatment is no higher than 20%.
However, despite the awareness of their
clinical benefits, ACE-inhibitors are gener-
ally under-used or under-dosed in clinical
practice in different settings16-25.

The Italian Network on Congestive
Heart Failure (IN-CHF) is a voluntary col-
laborative effort that was started by the Ital-
ian Association of Hospital Cardiologists
(ANMCO). Its aims are to increase the
quality of cardiological care in our country
through educational programs and to col-
lect epidemiological and clinical data re-
garding large populations of outpatients
with CHF26. The operative tool of the
IN-CHF is a specific software for the com-
puter-assisted management of the follow-
up of CHF patients. The use of the software
during outpatient visits is designed to in-
crease the clinical awareness of appropriate
diagnostic tests and treatment strategies ac-
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Background. Despite the well-established benefits of ACE-inhibitors in chronic heart failure
(CHF), current treatment rates and prescribed doses are lower than those proven to improve survival.
We evaluated whether participation in a specialist network and the use of a common database would
impact on the compliance with CHF guidelines.

Methods. We analyzed the rate and determinants of ACE-inhibitor use and prescribed doses
among 8102 patients with CHF enrolled at 133 cardiology centers participating in a national network.

Results. 6625 patients (82%) took ACE-inhibitors, most commonly enalapril (41%, mean dose 16
± 9 mg), captopril (25%, mean dose 74 ± 44 mg) and lisinopril (14%, mean dose 13 ± 8 mg). The pre-
dictors of the non-prescription of ACE-inhibitors were: female gender (odds ratio-OR 1.46, 95% con-
fidence interval-CI 1.28-1.67), older age (OR 1.01, 95% CI 1.01-1.02), valvular etiology (OR 1.87,
95% CI 1.60-2.20), NYHA class III-IV (OR 1.25, 95% CI 1.09-1.42) and creatinine levels > 2.5 mg/dl
(OR 5.19, 95% CI 3.36-8.02). Conversely a left ventricular ejection fraction < 30% (OR 0.78, 95% CI
0.65-0.94) and a hypertensive (OR 0.69, 95% CI 0.55-0.86) or idiopathic (OR 0.67, 95% CI 0.57-0.78)
etiology increased the rate of ACE-inhibitor prescription. Low ACE-inhibitor doses were prescribed
to 26.4% of cases.

Conclusions. The IN-CHF database, an educational and organizational effort led by a national
cardiology society, demonstrates that high rates of ACE-inhibitor treatment may be achieved in rou-
tine clinical practice in a cardiology setting.

(Ital Heart J 2002; 3 (12): 730-737)



cording to guideline indications. In this study, we ana-
lyzed whether the IN-CHF cooperative effort resulted
in compliance to the treatment guidelines that identify
ACE-inhibitors as the cornerstone of therapy for all
stages of CHF, and assessed the predictors for ACE-in-
hibitor under-use or under-dosing.

Methods

All centers of the ANMCO were invited to partici-
pate in the IN-CHF project and collect data on their
heart failure patients; 133 centers (see Appendix), well
distributed over the whole country, accepted the invita-
tion. IN-CHF participating centers may be considered
representative of the pool of national cardiology hospi-
tal centers (n = 850). Tertiary referral facilities, such as
catheterization laboratories or cardiac surgery units, are
similarly distributed, although a higher proportion of
IN-CHF centers have a coronary care unit than non-
participating centers (76 vs 56%, p = 0.0002).

Patients with CHF diagnosed by clinical cardiolo-
gists according to the criteria set by the guidelines of
the European Society of Cardiology27 were enrolled in-
to the database. The specific software programmed by
the ANMCO Research Center was designed to obtain
information on the demographic data, etiology and
clinical history of the enrolled population. Cardiolo-
gists collecting data at each hospital participating in the
IN-CHF project were initially trained to use the soft-
ware at the ANMCO Research Center. At baseline and
at each scheduled control, data on symptoms, physical
examination, and any performed laboratory tests (bio-
humoral parameters, ECG, chest X-ray, echocardiogra-
phy, stress test, right and left heart catheterization, nu-
clear cardiology) were collected. Medical and surgical
treatments, cardiovascular or non-cardiovascular events
and hospital admissions were also reported in the data-
base. In particular, pharmacological treatment at the
first visit and the eventual changes in drug or dosage
prescription were monitored over time. Patients were
locally managed according to the clinical judgment of
the attending specialists, on the basis of the indications
of accepted international and national guidelines im-
plemented in previous educational campaigns of the
ANMCO. Since 1997, for the diagnostic and therapeu-
tic aspects, the ANMCO suggested that the guidelines
of the European Society of Cardiology14,27 be followed.
The use of ACE-inhibitor doses tailored on the evi-
dence of the main clinical trials3-9 was strongly encour-
aged in patients with heart failure and/or documented
systolic dysfunction, even in the asymptomatic stages.
Diuretics and digoxin were also suggested in sympto-
matic patients. The decisions regarding the use of ni-
trates, beta-blockers, amiodarone, antiplatelet agents
and anticoagulants and the indications to intervention-
al or surgical procedures were left to the attending car-
diologist at each center. Starting from 1997, education-

al campaigns have also been set up to improve the rate
of the use of recommended treatment in clinical prac-
tice16.

Statistical analysis. Data were prospectively collected
in all the participating centers and were periodically
sent to the ANMCO Research Center by the Internet or
by floppy disks for statistical analysis. Continuous da-
ta were expressed as mean values ± 1 SD and were
compared using the Student’s t test. Categorical values
were compared using the �2 test. The clinical charac-
teristics associated with the prescription of ACE-in-
hibitors and to under-dosing were tested by means of
multivariate logistic regression analysis. Results were
expressed as the odds ratios and the relative 95% con-
fidence intervals. When data were not available for all
patients, the variable was dichotomized and patients
with missing values were evaluated as a separate
group.

Results

From April 1995 to January 1999, the ANMCO Re-
search Center collected data concerning the enrolment
visit of 8102 outpatients followed by the 133 IN-CHF
centers. The baseline clinical and laboratory character-
istics of the study sample are shown in table I. The large
majority of patients were male (74%, mean age 63 ± 12
years) and about one third were aged ≥ 70 years. The
primary underlying etiologies were coronary artery dis-
ease in 40% and dilated cardiomyopathy in 32% of pa-
tients; the diagnosis of idiopathic dilated cardiomyopa-
thy had been confirmed by coronary angiography in
11% of the patients.

At the baseline visit, 70% of the patients were in
NYHA functional class I-II and the remaining 30% in
class III-IV. A quantitative estimate of the left ventricu-
lar function as determined at echocardiography was
available for 4703 patients (58%). Mean left ventricu-
lar ejection fraction (LVEF) was 34 ± 12%. A signifi-
cant reduction in ventricular function (LVEF ≤ 40%)
was found in 75% of this group; nearly one fourth of
cases had clinical heart failure with a preserved left
ventricular systolic function (LVEF > 40%). Mean
heart rate was 78 ± 16 b/min.

High-risk clinical characteristics that might con-
traindicate ACE-inhibitor treatment were rare in this
series. Mean systolic blood pressure was 130 ± 21
mmHg. Significant hypotension (systolic blood pres-
sure < 100 mmHg) was observed in 3.6% of cases. Re-
nal dysfunction (serum creatinine level > 2.5 mg/dl)
was found in less than 3% of the 3390 patients in whom
the creatinine serum level had been determined.

The pharmacological treatment prescribed after the
enrolment visit is shown in table II. ACE-inhibitors were
prescribed in 82% of the whole population. The prescrip-
tion rate was 87% for patients with documented systolic
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pril, 20 mg of fosinopril, 20 mg of quinapril, and 10 mg
of ramipril) were prescribed to 39.5% of patients. Low
ACE-inhibitor doses, defined as a dose no higher than
the recommended starting dose of the prescribing infor-
mation sheet (< 10 mg for enalapril, lisinopril and
quinapril, ≤ 10 mg for fosinopril, ≤ 50 mg for captopril,
and < 2.5 mg for ramipril), were prescribed in 26.4% of
cases. When compared to patients treated with other
ACE-inhibitors, those who received captopril were more
frequently males (p = 0.001) and ischemic (p = 0.001)
and had a more severely depressed LVEF (p = 0.01) and
a more advanced NYHA class (p = 0.001).

When the population was stratified by year of en-
rolment into the registry, the rate of ACE-inhibitor pre-
scription remained stable over time; all the same, the
number of patients treated with the target ACE-in-
hibitor doses significantly increased from 1995 (33%)
to 1999 (48%) (p < 0.05, Fig. 1).

The predictors of either no ACE-inhibitor treatment
or treatment with low doses partially overlapped. At
multivariate analysis, ACE-inhibitor treatment was less
frequently used in women, older patients, those with a
preserved systolic function or a valvular etiology,
NYHA class III-IV and renal dysfunction (Table IV).
Low ACE-inhibitor doses (Table V) were more fre-
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Table I. Clinical and laboratory findings of the study population.

No. patients

Female gender 2110 (26.0%)
Etiology

Ischemic 3271 (40.4%)
Dilated 2580 (31.8%)
Hypertensive 888 (11.0%)
Valvular 950 (11.7%)
Other 413 (5.1%)

NYHA class III-IV 2439 (30.1%)
Age ≥ 70 years 2658 (32.8%)
Third heart sound 2083 (25.7%)
Heart rate ≥ 100 b/min 867 (10.7%)
Systolic blood pressure (mmHg)

< 100 292 (3.6%)
100-130 4579 (56.5%)
> 130 3231 (39.9%)

Atrial fibrillation/atrial flutter* 1667 (21.7%)
LVEF (%)**

> 40 1169 (24.9%)
30-40 1891 (40.2%)
< 30 1643 (34.9%)

Cardiothoracic ratio > 0.55§ 636 (59.0%)
Ventricular tachycardia§§ 485 (28.3%)
≥ 1 hospital admissions for HF 4608 (56.9%)

in the previous year
Creatinine levels > 2.5 mg/dl§§§ 95 (2.8%)

HF = heart failure; LVEF = left ventricular ejection fraction. * =
available in 95%; ** = available in 58%; § = available in 13%; §§ =
available in 21%; §§§ = available in 42%.

Table II. Pharmacological treatment at the baseline visit in the
IN-CHF database.

Treatment No. patients

ACE-inhibitors 6625 (81.8%)
Angiotensin receptor blockers 229 (3.7%)*
Digitalis 5354 (66.1%)
Diuretics 6850 (84.5%)
Beta-blockers 1319 (16.3%)
Amiodarone 1634 (20.2%)
Oral anticoagulants 2211 (27.3%)
Nitrates 3308 (40.8%)
Calcium-channel blockers 1001 (12.4%)
Antiarrhythmic agents 191 (2.4%)
Antiplatelet agents 2847 (35.1%)

* = calculated on the basis of the number of patients enrolled
since these agents became available in Italy.

Table III. Type and dosage of ACE-inhibitors prescribed at the baseline visit in the IN-CHF database.

ACE-inhibitor % dose No. patients Mean dose Median Range % on target doses % on low doses
available (mg) (mg) (mg)

Enalapril 76 2723 (41.1%) 16 ± 9 20 2.5-60 51.5 19.4
Captopril 71 1645 (24.8%) 74 ± 44 75 6.25-300 16.1 41.7
Lisinopril 80 948 (14.3%) 13 ± 8 10 1.25-40 42.2 31.3
Ramipril 76 581 (8.8%) 4 ± 2 5 1.25- 25 6.7 10.1
Quinapril 74 319 (4.8%) 15 ± 9 10 2.5-60 45.3 24.4
Fosinopril 72 274 (4.1%) 18 ± 7 20 5-40 73.1 26.4
Other* 135 (2.0%)

* = benazepril, cilazapril, delapril, moexil, perindopril, trandolapril.

dysfunction (n = 3534, LVEF ≤ 40%) and 75.5% when
the systolic function was preserved (n = 1169, LVEF
> 40%). Angiotensin II receptor antagonists were pre-
scribed alternatively to ACE-inhibitors in 229 patients out
of the 6158 who were enrolled from 1996 when these
agents became available in our country (3.4%) and to-
gether with ACE-inhibitors in 19. Concomitant therapy
mostly included diuretics (85%) and digitalis (66%). Be-
ta-blockers and calcium-channel blockers were pre-
scribed to 16 and 12% of patients respectively.

The rate of prescription of the different ACE-in-
hibitors and the mean dosages are shown in table III.
Overall, the target doses of controlled clinical trials (i.e.
150 mg of captopril, 20 mg of enalapril, 20 mg of lisino-



quently prescribed to women, to older patients and to
those with a valvular etiology; conversely a hyperten-
sive etiology, a higher systolic blood pressure and the
use of diuretics reduced the chances of receiving low
ACE-inhibitor doses.

Discussion

The impressive results from controlled clinical tri-
als make ACE-inhibitor treatment mandatory in all pa-
tients with heart failure and left ventricular systolic
dysfunction, since these drugs significantly reduce the
overall and cardiovascular mortality and the number of
hospital admissions, even in the long term1-11. ACE-in-
hibitor treatment has been enforced by international
and national guidelines14. Therefore, the documented
variations in treatment rates are of concern. The
IN-CHF database, the result of an educational and or-
ganizational effort led by a national cardiology society,
demonstrates that high rates of ACE-inhibitor treatment
may be achieved in routine clinical practice in a cardi-
ology setting, although suboptimal dosing still leaves
room for improvement.

ACE-inhibitor prescription in chronic heart failure.
Despite the wealth of evidence, in routine clinical prac-
tice ACE-inhibitor use among patients with CHF re-
mains below the 80-90% rates of drug tolerance docu-
mented in randomized clinical trials. Wide variations are
observed depending on the treatment setting (general
practice, cardiology or CHF specialists), on the case-mix
and on the objective documentation of systolic dysfunc-
tion17-26,28-33. Even in cardiology settings, despite a ten-
dency to a wider prescription in the last years24,25,28, the
prevalence of treated patients was still consistently low
in the populations observed in 1995. It ranged from
55%22 to 73% among patients with documented systolic
dysfunction25, to 90% in the same patient type when at-
tended by CHF specialists28. Many patients who were
not receiving ACE-inhibitors did not show any apparent
contraindication or a history of intolerance, suggesting

M Porcu et al - ACE-inhibitor treatment in chronic heart failure

733

Figure 1. Rate of ACE-inhibitor prescription (black bars) and proportion of patients treated with appropriate doses (white bars) by year of enrolment
into the IN-CHF database.

Table V. Independent predictors of a low dosage of ACE-in-
hibitors.

OR 95% CI

Age (continuous) 1.02 1.01-1.02
Female vs male gender 1.20 1.02-1.41
Systolic blood pressure (continuous) 0.98 0.97-0.98
Diuretics yes vs no 0.59 0.49-0.72
Etiology

Hypertensive vs ischemic 0.59 0.45-0.78
Other etiology vs ischemic 1.35 1.10-1.66

Abbreviations as in table IV.

Table IV. Independent predictors of ACE-inhibitor non-pre-
scription.

OR 95% CI

Age (continuous) 1.01 1.01-1.02
Creatinine > 2.5 vs ≤ 2.5 mg/dl 5.19 3.36-8.02
Female vs male gender 1.46 1.28-1.67
NYHA class III-IV vs I-II 1.25 1.09-1.42
LVEF < 30 vs ≥ 30% 0.78 0.65-0.94
Etiology

Hypertensive vs ischemic 0.69 0.55-0.86
Dilated cardiomyopathy vs ischemic 0.67 0.57-0.78
Other etiology vs ischemic 1.87 1.60-2.20

CI = confidence interval; LVEF = left ventricular ejection frac-
tion; OR = odds ratio.



that the “perceived” contraindication was the most com-
mon reason for not treating patients29. In the SPICE Reg-
istry30, with an ACE-inhibitor prescription rate of 80%,
the most common reason for non-use was intolerance
(9%); in 5% of cases, however, no reason was given.

The IN-CHF database is one of the largest, prospec-
tive and most recent sources of data on CHF patients
treated by cardiologists. The results obtained from this
large outpatient sample uniformly distributed through-
out the whole country clearly indicate that even in an
unselected population ACE-inhibitors can be used as
widely as shown in randomized trials. At the enrolment
visit, 82% of patients were treated with ACE-inhibitors
and over 4 years this rate of prescription did not change.
Direct information on the reasons for the lack of pre-
scription in the remaining 18% of the enrolled popula-
tion was not listed in the database; however, the per-
centage of untreated patients overlaps with that of the
main studies3-7, suggesting a similar incidence of ad-
verse events.

Although there is a general consensus in the litera-
ture on the attribution of ACE-inhibitor benefits to a
class effect rather than to a single agent, this registry
documents a larger use of the drugs tested in the major
clinical trials4-6,8. The use of captopril in patients with
advanced disease appears to be consistent with guide-
line recommendations14.

Predictors of ACE-inhibitor non-prescription. The
determinants of ACE-inhibitor under-prescription have
been previously analyzed in the literature25,28-32. ACE-
inhibitor under-use in clinical practice may be partially
explained by the prevalence of renal impairment and of
“diastolic” heart failure in the community23,28,33.

Our study confirms most of the previous findings. A
valvular etiology, NYHA class III-IV, renal dysfunc-
tion, an older age and the female gender were indepen-
dently associated with a less frequent ACE-inhibitor
treatment; idiopathic dilated cardiomyopathy or a hy-
pertensive etiology and a lower LVEF reduced the risk
of non-prescription.

An etiology other than ischemic, hypertensive or id-
iopathic is under-represented in clinical trials and this
could negatively influence the prescription rate of
ACE-inhibitors; moreover, cardiologists who are famil-
iar with the post-infarction trials3,7,8 may be more will-
ing to use ACE-inhibitors in ischemic rather than in
non-ischemic patients. Patients with a hypertensive eti-
ology had higher blood pressure values and were prob-
ably considered as being at a reduced risk of ACE-in-
hibitor induced hypotension. The treatment of heart
failure with a preserved systolic function is not as clear-
ly standardized as that of heart failure associated with
systolic dysfunction; in accordance with this observa-
tion, ACE-inhibitor use was higher in patients with a
more severe systolic dysfunction, many of whom had
dilated cardiomyopathy. Patients with severe symp-
toms (NYHA class III-IV) are known to have a higher

likelihood of intolerance to ACE-inhibitors and present
higher rates of untoward effects9,34.

Older age is frequently characterized by under-use
or under-dosing25,30,35, even though elderly patients
who are not treated with ACE-inhibitors are more like-
ly to experience a clinical event35,36. Female patients
with CHF are frequently older than males. Valid con-
cerns regarding the development of hypotension and re-
nal dysfunction in the elderly or simply the reluctance
to prescribe or to complete dose titration in elderly pa-
tients may be the reasons for non-compliance with rec-
ommended guidelines.

In summary, in the literature as well as in the present
series, the reasons for ACE-inhibitor under-use include
a composite of a perceived high risk of adverse events
and a lack of definite evidence of benefits for certain
categories of patients. In some instances, however, non-
prescription might be caused by an unjustified bias. In
the IN-CHF database the non-prescription rate among
“ideal” patients, i.e. the subset with proven systolic
dysfunction, in NYHA class I to III and without hy-
potension or renal failure, was 12.7%.

Suboptimal dosing. In the main clinical trials with
enalapril, the favorable results were obtained with a tar-
get daily dose of 20 mg4,6 while the mean final dosages
ranged from 12.7 to 16.7 mg; about 50% of patients tol-
erated the dosage of 20 mg well. In the CONSENSUS
trial, the final achieved mean dose in severe CHF was
18.4 mg9. Other randomized trials had as target daily
dosages 150 mg of captopril8, 10 mg of ramipril7 and 4
mg of trandolapril3 respectively. Experimental37 and
clinical38 observations reinforced the hypothesis that
high-dose ACE-inhibition may be more beneficial than
low-dose inhibition. However, a recent trial39 found no
significant differences between the clinical and hemody-
namic variables of patients receiving standard (mean
dose achieved 17.9 ± 4.3 mg) and those of patients re-
ceiving high (mean dose achieved 42 ± 19.3 mg) doses
of enalapril. The recommendation to prescribe ACE-in-
hibitors to CHF patients on the basis of the target doses
used in the placebo-controlled trials still sounds sensible.

The mean dosages of enalapril (16 ± 9 mg) and
lisinopril (13 ± 8 mg) prescribed by the cardiologists
participating in the IN-CHF are close to those suggest-
ed in the major trials. Although a substantial proportion
of patients (26.4%) still took low doses of ACE-in-
hibitors, a trend towards an improvement was observed
in the last years of enrolment (Fig. 1). The proportion
of patients on low doses was higher for captopril
(41.7%). In the SAVE trial8, that enrolled patients on
the basis of the post-infarction ventricular dysfunction,
79% of patients achieved the 150 mg target dose of cap-
topril; conversely, in the IN-CHF population, captopril
was more frequently prescribed to sicker patients, and
this might explain the wide dosage gap.

In the literature, the titration to target doses appears
to be dependent on specialist care24,28, older age36, sever-

734

Ital Heart J Vol 3 December 2002



ity of CHF and renal impairment32. The determinants of
low-dose prescription in the IN-CHF database partially
overlapped with the predictors of non-prescription, i.e.
perceived high risk due to older age or hypotension, or
the supposed lack of definite evidence as in the case of a
valvular etiology. Surprisingly, the use of diuretics, an
established factor for ACE-inhibitor-induced hypoten-
sion related to sodium and volume depletion, reduced
the risk of low-dose prescription. A possible explanation
for this finding is the higher rate of diuretic treatment in
patients with more severe systolic dysfunction (91% for
a LVEF < 30% vs 80% in patients with a LVEF > 40%,
p < 0.01). In these patients the benefits of dose up-titra-
tion are probably perceived to be greater.

Study limitations. Although enrolment in the IN-CHF
database was based on the diagnostic criteria of the Eu-
ropean Society of Cardiology, objective documentation
of ventricular dysfunction had not been obtained for all
patients; thus, in a substantial proportion of cases the
diagnosis of heart failure was made on clinical grounds
alone.

The IN-CHF database is the result of a cooperative
effort among national cardiology departments and well
represents the heart failure population cared for in car-
diology settings. On average, patients were relatively
young, prevalently male and most of them had ischemic
heart disease. Because of this inherent selection bias,
caution should be employed when extrapolating these
results to the whole Italian CHF population, since gen-
eral practitioners or internists currently manage a large
proportion of CHF patients.

In this series, ACE-inhibitor dosing at the baseline
visit still appears to be suboptimal in a relatively high
proportion of cases. Differences in the rate of target
dose prescription seem to be mainly related to dosing
indications from the prescribing information sheet of
single agents, with the exception of captopril which is
administered, in accordance with guideline recommen-
dations, at lower doses to sicker patients.

Although most of the database population was sta-
ble and had long-standing CHF, further titration might
have occurred during an individual patient’s follow-up.
This issue, along with the prognostic impact of the larg-
er use of ACE-inhibitors in our country, should be in-
vestigated in the future.

In conclusion, the IN-CHF database depicts the re-
al world of CHF outpatients followed by cardiologists
in Italy and shows a satisfactory rate of ACE-inhibitor
prescription with relatively appropriate dosages. The
improvements in the therapeutic approach to CHF are
the result of a policy based on the creation of a collab-
orative environment, a tradition of Italian hospital car-
diology40, educational programs and periodical moni-
toring.

The preliminary indications from the IN-CHF data-
base suggest that this strategy points in the right direc-

tion and that the comprehensive care of CHF patients
may be optimized towards the goals of an improved
prognosis and cost containment. Further educational
programs on CHF, involving cardiologists, general
practitioners and internists and planned in collabora-
tion with the respective medical associations, are now
underway and will probably increase the adherence to
guideline recommendations in terms of prescription
rates and appropriate dosing of ACE-inhibitors.

Appendix

Participating Centers and Investigators

Piemonte Borgomanero (A. Mezzani, M. Bielli); Cuneo (U. Mi-
lanese, G. Ugliengo); Orbassano (R. Pozzi, F. Rabajoli); Veruno
(E. Bosimini); Lombardia Bergamo (M.G. Valsecchi, F. Dadda);
Brescia (P. Faggiano); Cassano D’Adda (G. Castiglioni, G. Gi-
belli); Chiari (A.L. Turelli); Como (R. Belluschi); Cremona (C.
Bianchi, C. Emanuelli); Desio (S. Gramenzi, G. Foti); Erba Me-
dicina (D. Agnelli); Gussago (E. Zanelli, M. Volterrani); Maria-
no Comense (E. Moroni); Milano Fondazione Don Gnocchi (E.
Gara); Milano Ospedale Sacco Medicina (S. Muzzupappa, M.
Turiel); Milano Ospedale Niguarda II Cardiologia (F. Recalca-
ti); Milano Pio Albergo Trivulzio (D. Valenti); Montescano (C.
Opasich); Passirana (F. Rusconi, M. Palvarini); Pavia Policlini-
co San Matteo (A. Giusti, C. Inserra); Saronno (D. Nassiacos, S.
Meloni); Seriate (T. Nicoli); Sondalo (P. Bandini); Sondrio (M.
Moizi); Tradate Fondazione Maugeri (R. Pedretti, M. Paolucci);
Tradate Ospedale di Circolo Galmarini (L. Amati, M. Ravetta);
Varese Ospedale di Circolo (F. Morandi, S. Provasoli); Vizzolo
Predabissi (E. Planca, P. Quorso); P.A. di Trento Rovereto (A.
Ferro); Rovereto Medicina (C. Pedrolli); Veneto Belluno (L.
Riggi, L. Tarantini); Castelfranco Veneto (G. Candelpergher);
Conegliano Veneto (G. Berton); Montebelluna (M.G. Stefanini);
Padova (L. Cacciavillani, G.M. Boffa); Pieve di Cadore (L. Ma-
rio); Treviso (G. Renosto, P. Stritoni); Valeggio sul Mincio (G.
Perini, C. Bonadiman); Vicenza (L. Varotto, M. Penzo); Friuli
Venezia Giulia Gorizia (G. Giuliano, R. Marini); Monfalcone
(E. Barducci); Trieste Ospedale Maggiore (F. Humar); Udine
Ospedale S. Maria della Misericordia (M.C. Albanese, C. Fre-
sco); Liguria Arenzano (A. Camerini, R. Griffo); Genova Ospe-
dali Galliera (G. Derchi); Genova-Rivarolo (D. Astengo, L. Faz-
zini); Genova-Sestri Ponente (L. Pizzorno); Sarzana (D. Berto-
li); Emilia Romagna Forlì (G. Morgagni); Guastalla (G. Bruno,
E. Iori); Modena Ospedale S. Agostino (F. Melandri); Modena
Policlinico (F. Cionini, L. Reggianini); Piacenza (F. Passerini);
Riccione (P. Del Corso, L. Rusconi); Rimini (M. Marzaloni, M.
Mezzetti), Scandiano (G.P. Gambarati); Toscana Castelnuovo di
Garfagnana (P.R. Mariani, C. Volterrani); Empoli (F. Venturi);
Firenze Ospedale S. Maria Nuova (G. Zambaldi); Fucecchio (A.
Geri Brandinelli); Grosseto (G. Miracapillo); San Giovanni Val-
darno (T. Taddei); Viareggio (A. Dalle Luche); Umbria Città di
Castello (G. Arcuri, R. Giannini); Foligno (U. Gasperini); Peru-
gia Monteluce (G. Alunni, M. Cocchieri); Spoleto (G. Marago-
ni); Marche Ancona Ospedale Sestilli (C. Ferroni, G. Sacco-
manno); Ancona Ospedale Lancisi Medicina (L. Pasetti, A. Bu-
dini); Ancona Ospedale Lancisi II Cardiologia (M. Manfrin);
Camerino (B. Coderoni); Macerata (A. Mori); Lazio Albano La-
ziale (P. Midi); Roma INRCA (D. Del Sindaco, F. Leggio); Ro-
ma Ospedale Forlanini (A. Terranova); Roma Ospedale San Ca-
millo II Cardiologia (G. Pulignano); Roma Ospedale San Ca-
millo Servizio (F. Pozzar, G. Cacciatore, M. Menichelli); Roma
Ospedale San Filippo Neri (G. Ansalone, B. Magris); Roma
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Ospedale San Giovanni (G. Scaffidi); Roma Ospedale Sandro
Pertini (C. Valtorta, A. Salustri); Roma Ospedale S. Eugenio (F.
Amaddeo, G. Barbato); Roma Ospedale S. Spirito (N. Aspro-
monte, M. Renzi); Abruzzo Penne (L. Mantini); Popoli (C. Frat-
taroli, A. Mariani); Vasto (G. Di Marco, G. Levantesi); Termoli
(N. Colonna, A. Montano); Campania Caserta (O. Di Maggio,
G. Toscano); Mercato San Severino (V. Capuano); Napoli Ospe-
dale Monaldi (M. Scherillo); Napoli Ospedale Monaldi Medici-
na (P. Sensale, O. Maiolica); Napoli Ospedale Cardarelli (N.
Maurea); Napoli Ospedale San Gennaro (D. Miceli, A. Somel-
li); Nola (F. Napolitano, P. Provvisiero); Oliveto Citra (M.R. Di
Muro, P. Bottiglieri); Salerno (F. Rufolo); Puglia Bari Policlini-
co (N. Ciriello); Brindisi (E. Angelini, C. Andriulo); Casarano
(F. De Santis); Francavilla Fontana (F. Cocco); Galatina Medi-
cina (A. Zecca); Gallipoli (A. Pennetta, F. Mariello); Lecce
Ospedale Fazzi (F. Magliari, A. De Giorgi); Mesagne (V. Santo-
ro); San Pietro Vernotico (S. Pede, A. Renna); Scorrano (O. De
Donno, E. De Lorenzi); Taranto Ospedale SS. Annunziata (G.
Polimeni, V.A. Russo); Tricase (R. Mangia); Calabria Belvede-
re Marittimo (F.P. Cariello); Catanzaro Policlinico Servizio (M.
Affinita); Catanzaro Policlinico Divisione (F. Perticone, C. Clo-
ro); Cosenza Ospedale Dell’Annunziata (G. Misuraca, R. Capo-
rale); Cosenza Ospedale Dell’Annunziata Medicina (P. Chiap-
petta); Reggio Calabria Ospedale Morelli (E. Tripodi, F. Tasso-
ne); Rossano (S. Salituri); Siderno (C. Errigo); Trebisacce (G.
Meringolo, L. Donnangelo); Sicilia Avola (G. Canonico); Cata-
nia Ospedale Cannizzaro (R. Coco, M. Franco); Messina Ospe-
dale Papardo (A. Coglitore, A. Donato); Messina Ospedale Pie-
monte (G. Di Tano); Messina Policlinico (D. Cento, C. De Gre-
gorio); Palermo Casa del Sole (M. Mongiovì); Palermo Ospeda-
le Buccheri La Ferla Fatebenefratelli (A.M. Schillaci); Palermo
Ospedale Civile (U. Mirto); Palermo Ospedale Ingrassia (F. Cle-
menza); Palermo Villa Sofia (F. Ingrillì); Piazza Armerina (B.
Aloisi); Sardegna Cagliari Ospedale Brotzu (M. Dadea, L. Pi-
stis); Cagliari Ospedale SS. Trinità (G. Pili, S. Piras); Nuoro (I.
Maoddi).
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