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Introduction

In developed countries congestive heart
failure (CHF) is a major public health prob-
lem1-3. It currently affects 1 to 2% of the
adult population4, and it is the leading
cause of hospitalization and a major cause
of chronic disability in patients > 65 years
of age5.

In recent years, due to the widespread
utilization of noninvasive techniques such
as echocardiography to assess the ventricu-
lar function, evidence has accumulated that

a relevant percentage of patients with CHF
(ranging from 13 to 70% according to dif-
ferent studies) has a normal or relatively
preserved left ventricular systolic func-
tion6-20. CHF with a preserved systolic
function is often attributed to an abnormal
left ventricular diastolic function and
seems to be particularly common among
the elderly.

Despite the fact that several studies on
CHF with a preserved systolic function
have been published in the literature, our
knowledge of the clinical characteristics of
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Background. The aim of this study was to evaluate the clinical characteristics, 1-year prognosis and
therapeutic approach of heart failure with a preserved left ventricular systolic function in a large
multicenter registry of patients referred to specialized heart failure clinics.

Methods. The study population consisted of 5164 outpatients (mean age 62 ± 12 years, 78.8% male,
28.1% in NYHA functional class III-IV) with an available left ventricular ejection fraction (LVEF)
measurement at the initial evaluation for enrollment in the Italian Network on Congestive Heart Fail-
ure. A 1-year follow-up was available for 2390 patients.

Results. 2859 out of 5164 patients (55.4%) had an LVEF < 35%, 1618 (31.3%) had an LVEF be-
tween 35 and 45%, and 687 patients (13.3%) had an LVEF > 45%. Patients with an LVEF > 45% were
significantly older, more often female and presented a significantly higher prevalence of a hyperten-
sive etiology, obesity and atrial fibrillation. The severity of the clinical picture, as indicated by a low-
er prevalence of NYHA class III-IV (17.2 vs 35.6%, p = 0.001) and a third heart sound (14.8 vs 33.5%,
p = 0.001), was less in patients with an LVEF > 45%. The therapeutic approach differed significant-
ly, with a larger use of calcium antagonists and beta-blockers in patients with an LVEF > 45%, while
ACE-inhibitors, diuretics and digoxin were more often prescribed to those with an impaired LVEF.
The 1-year mortality and morbidity (all cause and congestive heart failure worsening hospitaliza-
tions) were significantly lower in patients with a preserved left ventricular systolic function compared
to those with left ventricular systolic dysfunction (8.9 vs 18.8% for mortality, p = 0.001, and 8.3 vs
16.5% for hospital readmissions due to worsening congestive heart failure, p = 0.001, respectively).

Conclusions. Patients with congestive heart failure and a preserved left ventricular systolic func-
tion seem to constitute a distinct population not infrequently presenting even in the clinical setting of
specialized heart failure clinics. Further studies are needed to establish a definitive and standardized
diagnosis and the most appropriate therapy for congestive heart failure with a normal LVEF.

(Ital Heart J 2002; 3 (11): 656-664)



patients presenting with this disorder is still limited.
Relatively few patients have been evaluated in most
previous studies and a referral bias cannot be exclud-
ed7-12. Limited data are available on CHF with a pre-
served systolic function in an outpatient cardiology
clinic9,11. Most data are obtained in the hospital and in
community settings and have been found to be con-
flicting15-20. Furthermore, insights on morbidity and
mortality and on the appropriate therapeutic strategy
and prevention of CHF with a preserved left ventricular
systolic function are incomplete. In view of the above,
we analyzed the Italian Network on Congestive Heart
Failure (IN-CHF) database, a large nationwide multi-
center registry, in order to evaluate the prevalence and
prognosis of CHF with a preserved systolic function,
the patient’s clinical characteristics, and the current
therapeutic approach in the setting of heart failure out-
patients managed by cardiologists.

Methods

IN-CHF registry and patients. The IN-CHF database
was developed by the Working Group on Heart Failure
and by the Research Center of the Italian Association of
Hospital Cardiologists (ANMCO) in order to create a
national registry of CHF outpatients referred to cardio-
logical centers. In 1995 all centers of the ANMCO
Working Group on Heart Failure were invited to collect
the data. One hundred and thirty-three out of 192 cen-
ters (69%), highly representative of the whole country,
agreed to participate and several training meetings
were organized to prepare cardiologists to collect and
enter data in a standardized way.

From March 1995 to January 1999, the 133 centers
of the IN-CHF network collected and entered into the
national database data from 8102 consecutive outpa-
tients with CHF. Entry into this database required that
the patient had a diagnosis of heart failure based on cri-
teria reported in the European Society of Cardiology
guidelines, on the presence of typical symptoms and
signs and on the documentation of cardiac disease21.
The registry is strictly observational and the physicians
are not invited to do anything apart from what they feel
useful for the patients. The central coordination of the
project was at the ANMCO Research Center in Flo-
rence (Italy). The patients’ demographic data, history
and NYHA functional class, the definition of the pri-
mary etiology, the physical and laboratory examination
results and drug prescription were all recorded. When
multiple etiologic factors for heart failure were present,
the one judged by the referring cardiologist to be pre-
dominant was identified as the primary cause. There
were 1050 out of 8102 (12.9%) patients with organic
valvular disease or idiopathic hypertrophic cardiomy-
opathy as the primary etiology; these subjects were ex-
cluded from this study. The determination of the left
ventricular ejection fraction (LVEF) by means of two-

dimensional echocardiography, obtained within 3
months before enrollment, was available for 5164
(73.2%) patients. At the time of the analysis, 1-year fol-
low-up data were available for 2390 (58.8%) subjects.

Study variables. Based on the LVEF value, patients
were categorized into three groups: group 1, patients
with an LVEF < 35% and considered as having CHF
with an impaired systolic function; group 2, patients
with an LVEF > 45% and classified as having CHF with
a preserved systolic function; group 3, patients with an
LVEF between 35 and 45%, representing a mixed
group with a moderately reduced systolic function. The
variables collected in the database were: the patient’s
demographic data, the etiology of CHF, the NYHA
functional classification, hospital admission for CHF
during the previous 12 months, the patient’s clinical
features (heart rate, systolic blood pressure, third heart
sound, ventricular or atrial arrhythmias), the presence
or absence of comorbidities (diabetes, hypertension,
chronic obstructive pulmonary disease, impaired renal
function, obesity, vascular disease other than coronary
artery disease), the use of cardiovascular medications,
death (all causes), hospitalizations (for all causes, for
cardiovascular events and for worsening CHF).

Statistical analysis. Continuous variables were ex-
pressed as mean ± SD and univariate analyses were per-
formed using analyses of variances, the Student’s t-test
for comparison of two groups and the Bonferroni cor-
rection for multiple comparisons. Discrete variables
were summarized by frequency percents and analyzed
using the �2 test. Multivariate Cox proportional hazards
regression analyses were used to identify independent
predictors of death and of hospital admission. A p val-
ue of < 0.05 was considered statistically significant. All
analyses were performed with the SAS system software
(SAS Institute Inc., Cary, NC, USA).

Results

Clinical characteristics of the patients. The distribu-
tion of the demographic and clinical variables in the
study population is shown in table I. Of 5164 patients
with an echocardiographic evaluation of the left ven-
tricular function at the initial assessment, 2859 (55.4%)
had an LVEF < 35% (group 1), 687 patients (13.3%)
had an LVEF > 45% (group 2), and 1618 patients
(31.3%) had an LVEF between 35 and 45% (group 3).
Table II compares the clinical characteristics and the
baseline echocardiographic data of the patients belong-
ing to each of the three groups. Compared with those
with left ventricular systolic dysfunction (group 1), pa-
tients with a preserved left ventricular systolic function
(group 2) were older, more often female, had a higher
prevalence of a hypertensive etiology and a lower
prevalence of coronary artery disease and dilated car-
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diomyopathy (p = 0.001 for each characteristic). How-
ever, it is interesting to note that 203 out of the 687 pa-
tients of group 2 (29.5%) were considered as having
primary dilated cardiomyopathy. There were also some
significant differences regarding the clinical features:
patients with a preserved systolic function compared
with those with systolic dysfunction presented a better
NYHA functional class and were less often hospital-
ized for worsening CHF during the previous year. They
also presented with a higher blood pressure and a high-
er prevalence of obesity and of atrial fibrillation. On the
other hand, a third heart sound and non-sustained ven-
tricular tachycardia at Holter monitoring were signifi-
cantly more frequent in group 1 than in the other
groups. There were no significant differences between
groups regarding the prevalence of comorbidities. Fi-
nally, compared to the others, group 2 patients had a
significantly less dilated left ventricle as evaluated at
echocardiography. Besides, severe (grade 3-4/4) mitral
insufficiency was only observed in a minority of these
patients (7 out of 687, 1.0% vs 317 out of 2859, 11.0%
in group 1, p = 0.001). 

Drug prescription. The use of medications signifi-
cantly differed among the three groups of patients
(Table III): there was significantly less use of ACE-in-
hibitors, diuretics, digoxin, nitrates, amiodarone, anti-
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Table I. Clinical characteristics of the patients with a known
ejection fraction.

No. patients 5164
Age (years) 62 ± 12

≥ 70 1436 (27.8%)
≥ 80 231 (4.5%)

Male 4068 (78.8%)
NYHA class III-IV 1449 (28.1%)
Hospital admission for CHF
during the previous year 2946 (57.1%)
Heart rate ≥ 100 b/min 533 (10.4%)
SBP ≥ 130 mmHg 1829 (35.4%)
Third heart sound 1446 (28.0%)
Primary etiology

CAD 2347 (45.4%)
IDC 2013 (39.0%)
Hypertension 604 (11.7%)
Other 200 (3.9%)

Comorbidities
Diabetes mellitus 808 (15.7%)
COPD 917 (17.8%)
Vascular disease 810 (15.7%)
CRF (serum creatinine > 2.5 mg/dl)* 57 (2.3%)
Obesity (BMI > 27 kg/m2) 1836 (35.6%)
Atrial fibrillation 863 (17.4%)
Major ventricular arrhythmias** 393 (27.9%)

BMI = body mass index; CAD = coronary artery disease; COPD
= chronic obstructive pulmonary disease; CRF = chronic renal
failure; IDC = idiopathic dilated cardiomyopathy; SBP = sys-
tolic blood pressure. * = available for 2458 patients; ** = avail-
able for 1411 patients.

Table II. Clinical and echocardiographic characteristics of 5164 patients with congestive heart failure and a preserved or reduced left
ventricular ejection fraction (LVEF).

Characteristics Group 1 Group 2 Group 3 p
(n=2859) (n=687) (n=1618)

Age (years)§ 61 ± 11 63 ± 14 63 ± 12 < 0.001
≥ 70 693 (24.2%) 235 (34.2%) 508 (31.4%) 0.001
≥ 80 85 (3.0%) 58 (8.4%) 88 (5.4%) 0.001

Female 494 (17.3%) 228 (33.2%) 374 (23.1%) 0.001
NYHA class III-IV 1018 (35.6%) 118 (17.2%) 313 (19.3%) 0.001
Hospital admission for CHF during the previous year 1824 (63.8%) 338 (49.2%) 784 (48.4%) 0.001
Primary etiology 0.001

CAD 1352 (47.3%) 212 (30.9%) 783 (48.4%)
IDC 1252 (43.8%) 203 (29.5%) 558 (34.5%)
Hypertension 188 (6.6%) 187 (27.2%) 229 (14.1%)
Other 67 (2.3%) 85 (12.4%) 48 (3.0%)

SBP > 130 mmHg 794 (27.8%) 343 (49.9%) 692 (42.8%) 0.001
Third heart sound 958 (33.5%) 102 (14.8%) 386 (23.9) 0.001
Concomitant conditions

Diabetes 450 (15.7%) 90 (13.1%) 268 (16.6%) NS
COPD 494 (17.3%) 124 (18.1%) 299 (18.5%) NS
Vascular disease 448 (15.7%) 106 (15.4%) 256 (15.8%) NS
CRF (serum creatinine ≥ 2.5 mg/dl)* 33 (2.3%) 9 (2.9%) 15 (2.1%) NS
Obesity 883 (30.9%) 297 (43.2%) 656 (40.5%) 0.001
Atrial fibrillation 433 (15.8%) 163 (24.9%) 267 (17.2%) 0.001
VT** 279 (30.8%) 26 (22.4%) 88 (22.7%) 0.001

LVEDd (mm)§§ 70 ± 17 58 ± 8 64 ± 15 < 0.001
LVESd (mm)§§ 59 ± 15 41 ± 8 50 ± 14 < 0.001
MI (grade 3-4/4)*** 317 (11.0%) 7 (1.0%) 74 (4.5%) 0.001

LVEDd = left ventricular end-diastolic diameter; LVESd = left ventricular end-systolic diameter; MI = mitral insufficiency; VT = ven-
tricular tachycardia (sustained and non-sustained). Other abbreviations as in table I. * = available for 2458 patients; ** = available for
1411 patients; *** = available for 3069 patients; § = Bonferroni’s t-test: group 1 ≠ group 2; group 1 ≠ group 3 (p < 0.05); §§ = Bonfer-
roni’s t-test: group 1 ≠ group 2 ≠ group 3.



coagulant agents, and antiplatelet drugs, and more use
of calcium antagonists and beta-blockers in group 2 pa-
tients compared to the other groups.

Outcomes. At the time of analysis, 2390 out of 5164
(58.8%) patients enrolled in the database had their 1-
year follow-up scheduled visit. Patients who did not
complete their 1-year follow-up evaluation differed
from the others only in that they had a slightly lower
prevalence of advanced NYHA functional classes: 443
(26.5%) of the subjects for whom the follow-up visit
was not available were in NYHA functional class III
and IV compared with 715 (29.9%) in the group with
the 1-year scheduled visit available (p = 0.016).

The clinical events that occurred during follow-up
are outlined in tables IV and V. During the 1 year since
entry in the database, 28 (1.2%) patients underwent
heart transplantation and 360 (15.2%) patients died
(Table IV). Table V analyzes the hospital admissions
for all causes, for cardiovascular events and for wors-
ening heart failure. As shown in tables IV and V pa-
tients with heart failure and a preserved left ventricular
systolic function (group 2) had significantly less events

compared with those affected by CHF and left ventric-
ular systolic dysfunction (group 1). At multivariate
analysis the independent predictors of deaths (Table
VI) were: an advanced NYHA functional class, the
presence of ventricular tachycardia at Holter ECG, hos-
pital admission for CHF during the previous year, sig-
nificant left ventricular systolic dysfunction as revealed
by an LVEF < 35%, atrial fibrillation, advanced age,
heart rate, and a high systolic blood pressure.

Multiple logistic regression analysis (Table VII) re-
vealed chronic renal failure (serum creatinine ≥ 2.5
mg/dl), hospital admission for CHF during the previous
year, significant mitral insufficiency, an advance NYHA
functional class, an ischemic etiology and the heart rate
as being the factors associated with an increased risk for
hospital admission during the 1-year follow-up period.

Discussion

The IN-CHF registry was initially designed with the
aim of registering and following-up outpatients with
CHF managed by cardiologists. The database is one of
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Table III. Drug prescriptions.

Drugs Group 1 Group 2 Group 3 Total p
(n=2859) (n=687) (n=1618) (n=5164)

ACE-inhibitors 2531 (88.5%) 540 (78.6%) 1416 (87.5%) 4487 (86.8%) 0.001
Beta-blockers 501 (17.5%) 135 (19.7%) 331 (20.5%) 967 (18.7%) 0.043
Diuretics 2550 (89.2%) 525 (76.4%) 1313 (81.2%) 4388 (84.9%) 0.001
Digoxin 2080 (72.8%) 360 (52.4%) 985 (60.9%) 3425 (66.3%) 0.001
Nitrates 1353 (47.3%) 222 (32.3%) 709 (43.8%) 2284 (44.2%) 0.001
Calcium antagonists 215 (7.5%) 155 (22.6%) 249 (15.4%) 619 (11.9%) 0.001
Anticoagulants 879 (30.8%) 145 (21.1%) 308 (19.0%) 1332 (25.7%) 0.001
Antiplatelet agents 1071 (37.5%) 209 (30.4%) 703 (43.5%) 1983 (38.4%) 0.001
Amiodarone 702 (24.6%) 118 (17.2%) 315 (19.5%) 1135 (21.9%) 0.001
Other antiarrhythmic agents 54 (1.9%) 21 (3.1%) 37 (2.3%) 112 (2.1%) NS

Table IV. Clinical events among the 2390 patients of the IN-CHF database during 1 year of follow-up.

Group 1 Group 2 Group 3 Total p
(n=1359) (n=327) (n=704) (n=2390)

Heart transplantation 26 (1.9%) 1 (0.3%) 1 (0.1%) 28 (1.2%) 0.001
Death (all causes) 250 (18.8%) 29 (8.9%) 81 (11.5%) 360 (15.2%) 0.001

Table V. Hospital admissions among the 2362 patients of the IN-CHF database with an available 1-year follow-up and not submitted to
heart transplantation.

Hospitalization Group 1 Group 2 Group 3 Totale p
(n=1333) (n=326) (n=703) (n=2362)

All causes 361 (27.1%) 60 (18.4%) 137 (19.5%) 558 (23.6%) 0.001
CV causes 301 (22.6%) 43 (13.2%) 105 (14.9%) 449 (19.0%) 0.001
HF destabilization 220 (16.5%) 27 (8.3%) 68 (9.7%) 315 (13.3%) 0.001

CV = cardiovascular; HF = heart failure.



the largest multicenter cohorts of outpatients present-
ing with CHF and adequately represents the cardiolo-
gist’s way of evaluating and treating this disease in
Italy. However, there is growing evidence22-27 that, in
Italy as well as in many other western countries, the
process of caring for CHF patients actively involves
several healthcare figures other than cardiologists. In
fact, internists, general practitioners and specialized
nurses also give a helping hand. As a consequence, on-
ly a relatively small proportion of the whole CHF pop-
ulation, ranging in different studies from 3 to 23%, is
under the direct management of cardiologists. CHF pa-
tients followed by cardiologists are generally younger,
more often males, with few comorbidities and more
frequently present with coronary artery disease than
CHF patients observed in other clinical settings22,25-27.
Accordingly, the mean age of the patients enrolled in
our registry was 62 years, with only < 5% of the popu-
lation > 80 years of age. Besides, there was a striking
prevalence of the male gender (78.8%). These features
are not to be underestimated when dealing with the epi-

demiology of CHF with a preserved systolic function,
since its prevalence has been shown to be higher in the
elderly and in the female sex. Therefore, the lower
mean age of our patients and the lower prevalence of
the female gender, compared to what observed for CHF
populations in community studies15-20, may explain the
low prevalence of subjects presenting with CHF and a
preserved systolic function in our database (13.3%).
This prevalence is similar to those reported in other
studies conducted by cardiologists (13% in the V-HeFT
Trial9 and 22% in the CHF outpatients series of the
Heart Function Clinic at the University of Alberta Hos-
pital11). The observation that patients with CHF and a
preserved systolic function represent only a minority of
CHF patients cared for by cardiologists, recently also
confirmed in a national survey of heart failure in French
hospitals25, may in our opinion have relevant implica-
tions, specially when planning resource utilization in
heart failure management programs.

Just as for other series of patients9,11,17-20, even in
our study CHF patients with a preserved left ventricu-
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Table VI. Independent predictors of all causes of death at 1 year.

Variable OR 95% CI p

NYHA class III-IV vs I-II 1.88 1.51-2.35 0.0001
Ventricular tachycardia (yes vs no) 1.86 1.28-2.72 0.0012
Hospital admission for CHF during the previous year (yes vs no) 1.54 1.22-1.96 0.0003
LVEF < 35% vs > 45% 1.54 1.02-2.31 0.0379
Atrial fibrillation (yes vs no) 1.35 1.04-1.75 0.0252
Age* 1.02 1.00-1.03 0.0001
Heart rate* 1.01 1.00-1.01 0.0370
Systolic blood pressure* 0.99 0.98-0.99 0.0001
Ischemic etiology (yes vs no) 1.23 0.98-1.54 0.0658
Relevant mitral regurgitation (yes vs no) 1.32 0.93-1.86 0.1119
Third sound (present vs absent) 1.17 0.93-1.47 0.1585
Creatinine ≥ 2.5 mg/dl (yes vs no) 1.26 0.55-2.88 0.5702
Sex (M vs F) 1.06 0.82-1.39 0.6239

CHF = congestive heart failure; CI = confidence interval; LVEF = left ventricular ejection fraction; OR = odds ratio. * = continuous
variables.

Table VII. Independent predictors of all causes of hospital admission at 1 year.

Variable OR 95% CI p

Creatinine ≥ 2.5 vs < 2.5 mg/dl 2.43 1.08-5.48 0.0319
Hospital admission for CHF during the previous year (yes vs no) 1.58 1.27-1.95 0.0001
Relevant mitral regurgitation (3-4/4) (yes vs no) 1.57 1.09-2.24 0.0139
NYHA class III-IV vs I-II 1.46 1.17-1.83 0.0008
Ischemic etiology (yes vs no) 1.44 1.16-1.79 0.0009
Heart rate* 1.01 1.00-1.02 0.0014
Systolic blood pressure* 0.99 0.98-1.00 0.0535
Age* 1.00 0.99-1.01 0.1913
Sex (M vs F) 0.870 0.67-1.12 0.2921
LVEF < 35% vs > 45% 1.17 0.84-1.64 0.3423
Third sound (present vs absent) 1.56 1.09-2.23 0.4681
Atrial fibrillation (yes vs no) 1.02 0.77-1.33 0.8875
Ventricular tachycardia (yes vs no) 0.98 0.67-1.43 0.9289

Abbreviations as in table VI. * = continuous variables.



lar systolic function, compared to those with an im-
paired left ventricular systolic function, are significant-
ly older, with a predominance of the female sex, a high-
er prevalence of a history of hypertension, and a lower
prevalence of coronary artery disease. Some other clin-
ical parameters, such as a high arterial pressure, obesi-
ty and atrial fibrillation at the time of enrollment into
the database, were significantly more frequent in pa-
tients with CHF and a preserved systolic function. Con-
versely, the indexes of severity of CHF, such as a
NYHA functional class III or IV or a third heart sound
were more common in patients with left ventricular
systolic dysfunction.

As expected, at echocardiographic Doppler exami-
nation CHF patients with a preserved systolic function
presented left ventricular cavity dimensions which were
significantly smaller, and severe (grade 3-4/4) function-
al mitral regurgitation was very unusual. From our reg-
istry we were unable to obtain data on the Doppler pro-
files of the transmitral and pulmonary venous flows. For
this reason, we have no information regarding the pres-
ence and extent of diastolic function abnormalities. Al-
though it may be hypothesized that several patients with
a preserved left ventricular systolic function included in
this database actually had isolated or predominant dias-
tolic dysfunction as the pathophysiologic mechanism of
CHF, it is our opinion that, at least in this study, the term
“heart failure with a preserved systolic function” cannot
be considered equivalent to the term “diastolic heart
failure”. In fact, the diagnosis of CHF secondary to di-
astolic dysfunction requires not only the presence of
clinical signs and symptoms of heart failure associated
with a normal left ventricular systolic function, but also
the use of a proper evaluation protocol for the diastolic
function28-30, in order to identify the specific abnormal-
ities which may be responsible for the clinical picture
and hence necessitate appropriate treatment. Recently,
Aurigemma et al.31 showed that in the Cardiovascular
Health Study among the 170 out of 2671 patients de-
veloping (and being hospitalized for) CHF during a fol-
low-up of 5.2 years (corresponding to an incidence of
6.4%), more than one half showed a normal or border-
line LVEF, with the simultaneous occurrence of abnor-
malities of the transmitral blood flow (expressed as the
E/A ratio) at Doppler echocardiography, indicating di-
astolic dysfunction as being probably responsible for
the onset of symptoms.

It is noteworthy that the analysis of the primary eti-
ology of CHF in our database showed that 203 out of
687 CHF patients (29.5%) with a normal or preserved
systolic function (LVEF > 45%) had a diagnosis of di-
lated cardiomyopathy, a clinical condition usually char-
acterized by a primary impairment of the left ventricu-
lar systolic function, often with concomitant diastolic
dysfunction. Several hypotheses can be proposed to ex-
plain the finding of a normal LVEF in patients with this
diagnosis. These include severe systemic hypertension,
unrecognized myocardial ischemia, the healing phase

of acute myocarditis, the reverse remodeling of the left
ventricle due to aggressive pharmacological treat-
ment32-40, etc., all these events eventually occurring,
singly or in association, during the time interval be-
tween the first diagnosis and enrollment in the registry.
Thus, in a recent report a significant number of patients
who had a normal ejection fraction months to years fol-
lowing a CHF episode had a reduced ejection fraction
during the CHF episode41. However, this phenomenon
further emphasizes the need for an accurate diagnostic
approach to the patient with suspected heart failure.

In patients with CHF and a preserved systolic func-
tion ACE-inhibitors were utilized in 78.6%, a propor-
tion comparable with the 71% reported by McAlister et
al.11 in a specialized heart failure clinic. It was higher
than the 63% found by Cohen-Solal et al.25 in French
hospitals where the attending physicians of patients
with CHF with a preserved systolic function were
mainly general practitioners and not cardiologists. It al-
so differs from the reported rates in some US series:
31% of ACE-inhibitor prescription reported by Senni et
al.20 in patients with a first-time diagnosis of CHF as-
sessed in the Olmsted County community, 50% report-
ed by Dauterman et al.42 in the California Medicare
Hospitals, and 55% referred by Philbin et al.24 in the
MISCHF study performed in New York. We believe
that these wide variations in the prescription rates re-
ported in the different studies are the result of many
factors such as the attitude and confidence of the at-
tending physicians in using ACE-inhibitors for the
management of CHF, the temporal trend and the imple-
mentation of therapeutic regimens including ACE-in-
hibitors for the care of CHF and different health poli-
cies in different nations.

However, even in our series the prescribing pattern
of medications significantly differed among the various
groups of CHF patients. In accordance with other stud-
ies11,20,25, the prescription rate of ACE-inhibitors in pa-
tients with a preserved systolic function (78.6%) was
significantly lower compared to that found in patients
with an LVEF < 35% (88.5%). This is probably a con-
sequence of our incomplete knowledge which, in turn,
is due both to the absence in the literature of random-
ized clinical trials evaluating the use of these drugs in
such patients and to the conflicting results of some of
the available non-randomized studies42,43.

In this large outpatients series presenting with CHF,
the 1-year prognosis was better in CHF patients with a
preserved left ventricular systolic function compared to
that of patients in whom heart failure was associated
with left ventricular systolic dysfunction. The annual
mortality rate in patients with an LVEF > 45% was
8.9%, about half that of CHF patients with an LVEF
< 35%. Indeed, at multivariate analysis this latter group
of patients presented an odds ratio of 1.54, confirming
the results reported in the Framingham CHF outpa-
tient’s cohort15 and in studies by other authors9,10. These
studies, which report a better prognosis for patients with
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CHF and a preserved systolic function, included pa-
tients with a mean age < 65 years. Therefore, the natur-
al history of heart failure with a preserved systolic func-
tion in younger individuals may be different to that ob-
served in the elderly, although even in this group of pa-
tients, as in the old patients included in our series of out-
patients with CHF and an LVEF > 45%, a good global
functional status as expressed by a better NYHA func-
tional class and few comorbidities associated with a pre-
served systolic function, are predictive of a more favor-
able prognosis44-46. In other hospital-based and commu-
nity investigations11,12,16,18-20 the mortality for CHF with
a normal systolic function was similar to that reported
for CHF with systolic dysfunction, probably because
they included older and sicker patients. Furthermore, al-
though at univariate analysis CHF patients with a pre-
served LVEF were less likely to be hospitalized, multi-
variate analysis did not support this datum, confirming
that the morbidity of CHF patients with a preserved sys-
tolic function was not so different from that of CHF pa-
tients with systolic dysfunction.

Study limitations. The limitations of this study should
be taken into account when evaluating the potential clin-
ical implications of the results here reported. This is not
an epidemiological study. Rather, it should be consid-
ered as a large nationwide database that analyzes CHF
outpatients evaluated and managed by cardiologists in
specific ambulatory structures at the turn of the millen-
nium; therefore, the prevalence of CHF patients with a
preserved left ventricular systolic function we reported
does not at all reflect the true prevalence of this syn-
drome in the community. Besides a selection bias, an-
other factor potentially contributing to the relatively be-
nign prognosis of our CHF patients with a preserved sys-
tolic function could be the larger use by cardiologists of
ACE-inhibitors42 and other drugs usually recommended
in clinical guidelines, compared to the therapeutic regi-
mens recommended by other physicians. Finally, no
specific diagnostic criteria for diastolic heart failure
have been adopted in this registry, making an analysis of
this specific disease (in terms of its pathophysiology and
of the appropriate therapy) very difficult.

We have excluded from the study patients with eti-
ologically relevant valvular disease; moreover, the in-
formation about the presence and the degree of mitral
insufficiency was available for only 3069 out of 5164
CHF outpatients, most of them in clinically stable con-
ditions and with an optimal unloading therapy. For
these reasons, in this study the data regarding mitral re-
gurgitation should be interpreted with caution. Never-
theless, severe mitral regurgitation was very rare in the
group of patients with a preserved systolic function.
Therefore, it is reasonable to expect the situation in
which the LVEF may not provide an accurate indica-
tion of the severity of the systolic dysfunction as a con-
sequence of relevant mitral insufficiency which was
very uncommon in this group of patients47,48.

Despite these limitations, this study on a large na-
tionwide multicenter registry confirms that CHF with a
preserved left ventricular systolic function is a serious
and not uncommon clinical problem for the cardiolo-
gists involved in the management of outpatients with
CHF. This clinical condition still leaves many unan-
swered questions about the proper diagnostic and ther-
apeutic approaches to CHF with a preserved left ven-
tricular systolic function and to diastolic heart failure.
These conditions urgently require answers obtainable
by means of appropriate trials49,50.
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Appendix

Participating Centers and Investigators

Piemonte Borgomanero (M. Zanetta, M. Bielli); Cuneo (E.
Uslenghi, U. Milanese, G. Ugliengo); Orbassano (P.G. Lucchi-
na, R. Pozzi, F. Rabajoli); Veruno (P. Giannuzzi, E. Bosimini);
Lombardia Belgioioso (I. Richichi, A. Ferrari, F. Barzizza); Ber-
gamo (D. Mazzoleni, F. Dadda); Brescia (C. Rusconi, P. Faggia-
no); Cassano D’adda (G. Gibelli, G. Castiglioni); Chiari (F. Bor-
tolini, A.L. Turelli); Como (G. Ferrari, R. Yemoli); Cremona (S.
Pirelli, C. Bianchi, C. Emanuelli); Desio (M. De Martini); Erba
(G. Maggi, D. Agnelli); Esine (E. Ferrara); Garbagnate Milane-
se (A. Grieco, E. Cazzani); Gussago (A. Giordano, E. Zanelli, D.
Domenighini); Legnano (S. De Servi, C. Castelli); Mariano Co-
mense (G. Bellanti, E. Moroni); Milano Ospedale Niguarda (S.
Klugmann, F. Recalcati); Milano Ospedale Sacco (A. Malliani,
S. Muzzupappa, M. Turiel, S. Guzzetti, E. Cappiello); Milano
Pio Albergo Trivulzio (S. Corallo, D. Valenti); Milano Fonda-
zione Don Carlo Gnocchi (M. Ferratini, E. Gara); Monza (L. Sa-
la, F. Achilli, A. Vincenzi); Passirana-Rho (C. Schweiger, F. Ru-
sconi, M. Palvarini); Pavia (L. Tavazzi, C. Campana, A. Serio);
Saronno (A. Croce, D. Nassiacos, S. Meloni); Seriate (P. Giani,
T. Nicoli); Sondalo (G. Occhi, P. Bandini); Tradate (M. Onofri,
L. Amati, M. Ravetta); Tradate (R. Pedretti, M. Paolucci); Vare-
se (J. Salerno Uriarte, F. Morandi, S. Provasoli); Vizzolo Preda-
bissi (M. Lombardo, P. Quorso); P.A. di Trento Rovereto Cardio-
logia (G. Vergara, A. Ferro); Rovereto Medicina (M. Mattarei, C.
Pedrolli); Veneto Belluno (G. Catania, L. Tarantini, P. Russo);
Castelfranco Veneto (L. Celegon, G. Candelpergher); Coneglia-
no Veneto (P. Delise, C. Marcon); Montebelluna (R. Buchberger,
M.G. Stefanini); Padova (S. Iliceto, L. Cacciavillani, G.M. Bof-
fa); Pieve Di Cadore (J. Dalle Mule, A. Stefania); Treviso (P.
Stritoni, G. Renosto); Villafranca (G. Perini, B. Gottardi); Friuli
Venezia Giulia Gorizia (T. Morgera, G. Giuliano); Monfalcone
(T. Morgera, E. Barducci); San Vito al Tagliamento (M. Duchi,
G. Pascottini); Udine Ospedale S. Maria della Misericordia (P.
Fioretti, M.C. Albanese, C. Fresco); Udine Casa di Cura Città di
Udine (P. Venturini, F. Picco, P. Venturini); 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 (M.V. Iannetti, L.
Pizzorno); Località S. Caterina-Sarzana (D. Bertoli); Sestri Le-
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vante (M. Brignole, A. Gentile); Emilia Romagna Forlì (F. Ru-
sticali, G. Morgagni); Modena Ospedale Civile S. Agostino
(G.R. Zennaro, G. Alfano); Modena Ospedale Policlinico (M.G.
Modena, L. Reggianini, F. Coppi); Parma (D. Ardissino, W. Ser-
ra); Piacenza (A. Capucci, F. Passerini); Riccione (L. Rusconi, P.
Del Corso); Rimini (G. Piovaccari, F. Bologna, L. Caccamo);
Scandiano (M. Zobbi, G.P. Gambarati); Toscana Castelnuovo
Garfagnana (D. Bernardi, P.R. Mariani, C. Volterrani); Empoli
(A. Bini, F. Venturi); Firenze Ospedale S. Maria Nuova (F. Mar-
chi, G. Zambaldi); Firenze Ospedale San Giovanni di Dio (N.
Picchione, G. Casolo); Fucecchio (A. Zipoli, A. Geri Brandinel-
li); Grosseto (S. Severi, G. Miracapillo); Lucca (E. Nannini, A.
Boni); Pescia (W. Vergoni, G. Italiani); Pontedera (G. Tartarini,
F. Lattanzi, B. Reisenhofer); San Giovanni Valdarno (G. Manti-
ni, M. Bongini, L. Palmerini); Viareggio (A. Pesola, A. Dalle Lu-
che, A. Comella); Umbria Foligno (L. Meniconi, U. Gasperini);
Gubbio (M. Cocchieri, D. Severini); Perugia Ospedale Civile (G.
Ambrosio, G. Alunni, A. Murrone); Spoleto (G. Maragoni, G.
Bardelli); Marche Ancona Ospedale Sestilli (G. Saccomanno, P.
Testarmata, R. Antonicelli); Ancona Ospedale Lancisi Cardiolo-
gia (G. Perna, D. Gabrielli); Ancona Ospedale Lancisi Medicina
Sociale (R. Mocchegiani, L. Pasetti, A. Budini); Camerino (R.
Amici, B. Coderoni); Lazio Albano Laziale (G. Ruggeri, P. Mi-
di); Roma Ospedale San Camillo I Cardiologia (E. Giovannini,
G. Pulignano); Roma Ospedale San Camillo Servizio Centrale
Cardiologia (P. Tanzi, F. Pozzar, A. Terranova); Roma Ospedale
San Giovanni (A. Boccanelli, G. Cacciatore, G. Bottero); Roma
Ospedale S. Spirito (V. Ceci, N. Aspromonte, A. Chiera); Roma
Ospedale San Filippo Neri (M. Santini, G. Ansalone, B. Magris);
Roma Ospedale Forlanini (A. Majid Tamiz, S. Curti); Roma
INRCA (F. Leggio, D. Del Sindaco); Roma Ospedale S. Eugenio
(F. Colace, F. Amaddeo, G. Barbato); Roma Ospedale Sandro
Pertini (A. Palamara, C. Valtorta, A. Salustri); Roma Ospedale S.
Andrea (L. De Biase); Abruzzo Popoli (A. Mobilij, C. Frattaroli,
A. Mariani); Vasto (G. De Simone, G. Levantesi); Termoli (D.
Staniscia, N. Colonna, A. Montano); Campania Napoli Ospeda-
le Monaldi Medicina (P. Sensale, O. Maiolica); Napoli Ospeda-
le San Gennaro (P. Capogrosso, A. Somelli); Nola (G. Vergara,
F. Napolitano, P. Provvisiero); Oliveto Citra (G. D’Angelo, P.
Bottiglieri); Puglia Bari (G. Antonelli, N. Ciriello); Brindisi (G.
Ignone, E. Angelini, C. Andriulo); Casarano (G. Pettinati, F. De
Santis); Francavilla Fontana (V. Cito, F. Cocco); Galatina (F. Da-
niele, A. Zecca); Gallipoli (C. Schirinzi, A. Pennetta, F. Mariel-
lo); Lecce (F. Bacca, F. Magliari, A. De Giorgi); Mesagne (V.
Santoro); San Pietro Vernotico (S. Pede, A. Renna); Scorrano (E.
De Lorenzi, O. De Donno); Taranto (N. Baldi, G. Polimeni, V.A.
Russo); Tricase (A. Galati, R. Mangia); Calabria Belvedere Ma-
rittimo (F.P. Cariello); Catanzaro Policlinico Cardiologia (G.
Borrello, M. Affinita); Catanzaro Policlinico U.O. Malattie Car-
diovascolari (F. Perticone, C. Cloro); Cetraro (G. Sollazzo, M.
Matta, Lopresti); Cosenza Ospedale dell’Annunziata Cardiolo-
gia (F. Plastina, G. Misuraca, R. Caporale); Cosenza Ospedale
dell’Annunziata Medicina (A. Noto, P. Chiappetta); Reggio Ca-
labria (F. Tassone, E. Tripodi); Rossano (S. Salituri); Siderno
(M. Iannopollo, C. Errigo, G. Marando); Trebisacce (L. Don-
nangelo, G. Meringolo); Sicilia Catania Ospedale Cannizzaro
(V. Carini, R. Coco, M. Franco); Messina Ospedale Papardo (R.
Grassi, G. Di Tano); Messina Ospedale Piemonte (G. Consolo);
Messina Policlinico Universitario (S. Coglitore, D. Cento, C. De
Gregorio); Palermo Ospedale Civico e Benefratelli (E. D’anto-
nio, U. Mirto); Palermo Ospedale Ingrassia (P. Di Pasquale, F.
Clemenza); Palermo Casa del Sole Lanza di Trabia (V. Speran-
deo, M. Mongiovì); Palermo P.O. Villa Sofia (A. Battaglia, F. In-
grillì, V. Cirrincione); Palermo Ospedale Buccheri La Ferla Fa-
tebenefratelli (A. Castello, A.M. Schillaci); Sardegna Cagliari
Ospedale SS. Trinità (C. Lai, G. Pili, S. Piras); Cagliari Ospeda-
le San Michele Brotzu (A. Sanna, M. Porcu, S. Salis); Nuoro (V.
Mureddu, I. Maoddi).
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