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 Age-Dependent Prognostic Significance of
Atrial Fibrillation in Outpatients with Chronic 
Heart Failure: Data from the Italian Network
on Congestive Heart Failure Registry
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dent risk factor for death in groups A and B, but not in group 
C [group A: hazard ratio (HR) 1.42, 95% confidence interval 
(CI) 1.10–1.81; group B: HR 1.29, 95% CI 1.00–1.67; group C: HR 
1.05, 95% CI 0.78–1.43].  Conclusion:  The prevalence of AF in-
creased with age and was associated with a higher mortality 
rate. However, AF independently predicted all-cause mortal-
ity only in patients aged  ̂  75 years.

  Copyright © 2010 S. Karger AG, Basel

  Introduction

  Atrial fibrillation (AF) is the most common cardiac 
arrhythmia in patients living in industrialized countries 
 [1] , and heart failure (HF) has to be considered the preva-
lent cardiovascular disease in the 21st century  [2] . Both 
diseases are frequently diagnosed in the elderly, in whom 
they often coexist because one predisposes the patient to 
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  Abstract

   Objectives:  The role of atrial fibrillation (AF) in older patients 
with heart failure (HF) is controversial because many vari-
ables seem to influence their outcome. We investigated the 
predictivity of AF in 3 age groups of outpatients with HF. 
 Methods:  We analyzed 8,178 outpatients enrolled in the Ital-
ian Network on Congestive Heart Failure Registry with HF 
diagnosed according to the European Society of Cardiology 
criteria. A trained cardiologist established the diagnosis of 
AF and HF at the entry visit at each center. We stratified the 
population into 3 age groups, as follows: group A,  ̂  65 years; 
group B, 66–75 years, and group C,  1 75 years.  Results:  Group 
A was composed of 4,261 patients, 683 with AF (16.0%); in 
group B there were 2,651 patients, 638 with AF (24.1%), and 
group C was composed of 1,266 patients, 412 with AF (32.5%). 
The 1-year mortality rate was higher in AF patients in all 
groups. In a multivariate model, AF remained an indepen-
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the other  [3–5] . This frequent association markedly wors-
ens symptoms and increases morbidity and hospitaliza-
tions in older patients, with an elevated cost for health 
care services  [6] . The pathophysiological correlations be-
tween these two cardiac disorders have already been clar-
ified  [7–9]  and are partially related to the same risk fac-
tors as those relevant for ischemic heart disease and hy-
pertension  [8, 9]  or the same precipitating factors (e.g. 
pulmonary infections or decompensated chronic ob-
structive pulmonary disease)  [10, 11] . Alteration of sym-
pathetic activation, neurohormonal pathway overexpres-
sion and enlargement of the heart chambers  [12, 13]  are 
some of the pathophysiological mechanisms that link 
these two disorders and that are responsible for their pro-
gressive clinical deterioration. The hemodynamic and 
clinical consequences of the presence of AF in patients 
with HF are well known and are correlated with the lack 
of atrial synchrony and contribution to left ventricular 
filling, irregular ventricular rate, increase in mean dia-
stolic pressure in the atria and decrease in the cardiac 
index  [12, 14] . Negative hemodynamic effects of AF are 
highly deleterious in older patients because atrial contri-
bution to the diastolic filling volume is greater than in 
younger patients  [15] .

  On the basis of these hemodynamic and clinical find-
ings, many studies have attempted to clarify the prognos-
tic role of AF in patients with HF, but the data are quite 
conflicting, sometimes also for the same authors  [9] .

  The aim of the present study was to verify the prog-
nostic role of AF in different age groups of patients with 
HF enrolled in the Italian Network on Congestive Heart 
Failure Registry  [16] .

  Methods

  Study Design, Collected Data and Definitions
  Data for the present analysis originate from the database of the 

Italian Network on Congestive Heart Failure Registry  [16] , a per-
manent registry designed by an ad hoc committee of the Italian 
Association of Hospital Cardiologists (Associazione Nazionale 
Medici Cardiologi Ospedalieri, Florence, Italy) in 1995. 150 car-
diology centers actively participated in the study, which was a 
good representation of the cardiology centers existing in our 
country. Short training sessions were organized to prepare clini-
cians to collect and enter data into the registry. Using an ad hoc 
designed software, patients’ data were recorded at each center by 
trained cardiologists and were then pooled into a database at the 
Italian Association of Hospital Cardiologists Research Center. A 
requirement for entry into the database was that patients had a 
diagnosis of HF based on the European Society of Cardiology 
guideline criteria  [17] . Data on demographic, clinical, instrumen-
tal and biohumoral variables and therapies were collected for each 

patient. At baseline, a 12-lead ECG was recorded and coded by a 
single cardiologist at each participating center, using a standard-
ized format outlined in the database. Patients were followed ac-
cording to the routine clinical practice of the participating cen-
ters. In this context, patients underwent standard chest X-ray, 24-
hour Holter ECG monitoring to confirm the presence of persistent 
or permanent AF, two-dimensional echocardiography and blood 
sampling for the most common laboratory tests, and others if the 
attending cardiologists deemed them necessary. Cardiologists at 
the participating centers were responsible for confirming the di-
agnosis of AF and classifying it as persistent or permanent, for 
defining the etiology of congestive HF and the NYHA class, re-
porting whether a third heart sound was audible and computing 
the cardiothoracic ratio. Left ventricular ejection fraction was cal-
culated from a 4-chamber apical echocardiographic view. Ven-
tricular tachycardia was defined as an episode of tachycardia with 
widened QRS that lasted longer than 3 beats with a heart rate  1 100 
beats/min, as revealed by 24-hour Holter ECG monitoring. Renal 
insufficiency was defined as serum creatinine  1 2.5 mg/dl, hypo-
kalemia as a serum potassium value  ! 3.5 mEq/l and anemia as 
hemoglobin  ! 11 mg/dl for women and  ! 12 mg/dl for men. Previ-
ous hospitalizations for congestive HF in the year before the entry 
visit were also recorded. After the baseline visit, patients were fol-
lowed up for at least 1 year. In the case of death occurring outside 
the hospital, the event was confirmed by a telephone interview 
with the patient’s relatives, using a standard questionnaire aimed 
at determining the type of death (sudden vs. nonsudden).

  Study Population
  A total of 8,178 consecutive patients with HF were followed for 

1 year, and available data on AF were considered for the present 
analysis, excluding patients on a waiting list for heart transplanta-
tion. Patients were stratified into 3 age groups as follows: group 
A,  ̂  65 years; group B, 66–75 years, and group C,  1 75 years.

  Statistical Analyses
  Continuous variables are reported as means  8  standard de-

viation and compared by t test, while categorical variables are re-
ported as percentages and compared by  �  2  test. Patients with AF 
were compared to patients without AF in each of the 3 age groups. 
Multivariate analyses (Cox models) were used to determine the 
independent predictors of 1-year all-cause mortality, 1-year sud-
den death and 1-year all-cause hospitalization in each age group. 
Variables statistically significant in univariate analysis and vari-
ables considered of relevant clinical interest, even though not sta-
tistically significant, were used in the models. The following vari-
ables were considered: gender (female vs. male), NYHA class (III–
IV vs. I–II), ischemic etiology, systolic blood pressure (continuous), 
heart rate (continuous), hospitalization for HF in the previous 
year, creatinine ( 1 2.5 vs.  ̂  2.5 mg/dl), cardiothoracic ratio ( 1 0.55 
vs.  ̂  0.55), ejection fraction ( ̂  30 vs.  1 30%), third heart sound, 
AF (yes vs. no) and use of angiotensin-converting enzyme (ACE) 
inhibitors and  � -blockers (no vs. yes). Firstly, a Cox model was 
performed for the 3 end-points in the total population of patients, 
introducing age as a continuous variable, in order to evaluate the 
prognostic role of age. Also, Kaplan-Meier curves according to the 
presence or absence of AF were calculated for the above-men-
tioned 3 end-points in each age group and compared by log-rank 
test. A p value  ! 0.05 was considered statistically significant. All 
data were analyzed using SAS �  software (version 8.2)  [18] .
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  Results

  Baseline Characteristics
  In  table 1 , the clinical characteristics of the study pop-

ulation compared according to the presence of AF in each 
age group are reported. There were significant differenc-
es in the mean age between patients with AF and those 
without AF in each group. An increasing proportion of 
females among patients with AF was observed moving 
from group A to group C (19.9 vs. 32.5 vs. 50.2%). Ad-
vanced NYHA class (III–IV) was prevalent in patients 
with AF in all 3 groups.

  The etiology of HF differed substantially between pa-
tients with AF and without AF in all 3 groups; dilated 
cardiomyopathy was the most frequent cause of HF in 
group A, while ischemic etiology was more frequent in 
groups B and C. A greater percentage of patients with AF 
had had a previous hospitalization compared with those 
without AF in all age groups.

  As expected, the proportion of HF patients with pre-
served ejection fraction ( 1 40%) increased with increas-
ing age; in all age groups, the proportion of patients with 
AF was higher in the group of patients with preserved 
ejection fraction. Hypokalemia was associated with AF 
in all age groups, although only in group C was there a 
significant difference compared to patients in sinus 
rhythm (4.2 vs. 1.4%; p = 0.03). In contrast, renal insuf-
ficiency was prevalent in patients without AF in all age 
groups, with a significant difference only in group C (5.4 
vs. 1.7%; p = 0.03). Considering the prevalence of other 
electrical disturbances, we found that ventricular tachy-
cardia was more frequent in patients with AF in all 3 
groups, although data on this arrhythmia were available 
only for a relatively small number of patients; the differ-
ence between patients with and without AF was signifi-
cant only in group A (36.0 vs. 27.0%; p = 0.03). Anemia 
progressively increased across the 3 age groups without 
reaching statistical significance in any of them. Left bun-

  Table 1.   Clinical and hemodynamic characteristics in the 3 groups of patients according to the presence or absence of AF

Group A: age ≤65 years 
(n = 4,261)

Group B: age 66–75 years 
(n = 2,651)

G roup C: age >75 years 
(n = 1,266)

AF
(n = 683)

no AF
(n = 3,578)

p AF
(n = 638)

no AF
(n = 2,013)

p AF
(n  = 412)

no AF
(n = 854)

p

Mean  8  SD age, years 57 8 7 54 8 10 <0.0001 71 8 3 70 8 3 0.006 81 8 4 80 8 4 0.010
Females, % 19.9 21.1 0.48 32.5 27.2 0.011 50.2 42.7 0.012
NYHA class III–IV, % 36.6 25.5 <0.0001 42.5 29.3 <0.0001 41.3 34.5 0.020
Etiology of HF, %

Ischemic
 Valvular
 Hypertensive
Idiopathic
Other

17.6
22.1
12.0
39.4

8.9

37.0
6.0
9.1

42.3
5.6

<0.0001

28.1
27.3
16.9
22.9

4.8

52.1
8.1

13.6
23.4

2.8

<0.0001

32.5
20.4
22.6
17.0
7.5

48.8
11.9
20.1
14.9

4.3

<0.0001

Third heart sound, % 20.9 27.6 0.0003 18.0 21.3 0.073 17.5 17.2 0.91
Previous hospitalization, % 59.2 53.9 0.012 63.0 55.5 0.0009 65.8 57.6 0.005
Ejection fraction, % 1 

>40%
30–40%

<30%

26.6
37.2
36.2

21.1
40.1
38.8

0.044
35.0
41.5
23.5

22.7
46.1
31.2

<0.0001
41.4
42.7
15.9

33.5
44.2
22.3

0.047

Potassium <3.5 mEq/l, % 2 2.4 1.6 0.26 3.7 2.0 0.070 4.2 1.4 0.029
Creatinine >2.5 mg/dl, % 3 1.4 2.1 0.37 2.3 3.6 0.22 1.8 5.4 0.026
Ventricular tachycardia, % 4 36.0 27.0 0.029 33.9 30.0 0.43 37.7 30.1 0.33
Anemia, % 5 13.6 12.4 0.54 15.2 15.2 1.00 21.5 26.5 0.22
LBBB, % 17.4 25.1 <0.0001 15.0 25.5 <0.0001 13.8 22.6 0.0002
Cardiothoracic ratio >0.55, % 6 64.3 51.3 0.029 74.4 62.6 0.060 74.5 62.5 0.14

Pre vious hospitalisation was defined as one or more hospitalizations in 
the year prior to entry in the registry. LBBB = left bundle branch block.
 1  4,977 patients with data available (group A = 2,692 patients; group B = 
1,571 patients; group C = 714 patients).  2  4,589 patients with data available 
(group A = 2,481 patients; group B = 1,467 patients; group C = 641 patients). 
 3  4,682 patients with data available (group A = 2,506 patients; group B = 

1,499 patients; group C = 677 patients).  4  1,730 patients with data available 
(group A = 1,039 patients; group B = 525 patients; group C = 166 patients). 
 5  3,557 patients with data available (group A = 1,919 patients; group B = 
1,125 patients; group C = 513 patients).  6  968 patients with data available 
(group A = 513 patients; group B = 300 patients; group C = 155 patients).
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dle branch block was systematically more frequent in pa-
tients without AF. Cardiac enlargement (defined as car-
diothoracic ratio  1 0.55), data for which were available 
only in a small percentage of patients (12%), was seen to 
be associated with AF in all age groups.

  Pharmacological Treatment
   Table 2  reports the prescription patterns of the most 

relevant drugs for HF in each age group according to the 
presence of AF (mean prescription rate across the 5 years 
of the registry enrolment, i.e. 1995–1999). AF was associ-
ated with a lower use of both ACE inhibitors and  � -block-
ers with increasing age. As expected, digoxin and warfa-
rin therapy were more frequently prescribed in patients 
with AF, although in patients over 75 years, oral antico-
agulant therapy was markedly underused. In contrast, 
the utilization of antiplatelets increased with age and in 
the absence of AF. Diuretics were systematically used 
more frequently in patients with AF than in those with-
out AF.

  One-Year Outcomes
  Univariate Analysis
  The results of univariate analysis of 1-year outcomes 

are reported in  table 3 . The all-cause mortality rate in-
creased with age both in patients with AF and in those 
without AF. In groups A and B, AF was statistically sig-
nificantly associated with a higher total mortality rate 
(13.0 vs. 8.5%, p = 0.0002, and 15.2 vs. 11.3%, p = 0.008, 
respectively) while it was not in the older patients (group 
C: 17.5 vs. 15.2%; p = 0.31). Sudden death was significant-
ly more frequent in patients with AF only in younger pa-
tients (group A: 6.3 vs. 3.7%; p = 0.002), whereas in older 
patients, we did not find any significant difference in the 
incidence of sudden death among patients with AF and 
those in sinus rhythm (group B: 4.9 vs. 5.4%, p = 0.62; 
group C: 5.3 vs. 4.9%, p = 0.75). Similarly, only younger 
patients with AF had significantly higher hospitalization 
rates (group A: 28.6 vs. 22.1%; p = 0.0002), while in the 2 
older groups of patients, no significant differences were 
detected among those with AF and those in sinus rhythm 

  Table 2.   Rates of drug prescriptions in the 3 groups of patients according to the presence or absence of AF

 Group A: age ≤65 years
  (n = 4,261) 

 Group B: age 65–75 years
  (n = 2,651) 

 Group C: age >75 years
  ( n = 1,266) 

 AF
  (n = 683) 

 no AF
  (n = 3,578) 

p  AF
  (n = 638) 

 no AF
  (n = 2,013) 

p  AF
  ( n = 412) 

 no AF
  (n = 854) 

p 

  � -Blockers, %  18.3  25.3  <0.0001  11.1  17.0 0.001 5.3 8.1 0.07 
 ACE inhibitors, %  84.0  85.9 0.20  77.3  80.4 0.08  71.1  74.1 0.25 
 Digoxin, %  89.0  59.1  <0.0001  84.3  57.3  <0.0001  84.2  56.3  <0.0001 
 Oral anticoagulant, %  71.6  23.7  <0.0001  58.0  16.9  <0.0001  26.7 9.1  <0.0001 
 Aspirin, %  12.5  33.6  <0.0001  22.6  43.0  <0.0001  37.1  43.4 0.03 
 Other antiarrhythmics, % 1   29.0  24.4 0.011  24.5  25.7 0.52  19.9  22,6 0.28 
 Diuretics, %  91.5  78.3  <0.0001  92.2  84.6  <0.0001  89.8  84.5 0.011 

  1  T his includes the following drugs: antiarrhythmics class Ia-Ib-Ic, class III and class IV. 

 
 

  Table 3.   One-year outcomes in the 3 age groups according to the presence or absence of AF

 Group A: age ≤65 years
  (n = 4,261) 

 Group B: age 65–75 years
  (n = 2,651) 

 Group C: age >75 years
  ( n = 1,266) 

 AF
  (n = 683) 

 no AF
  (n = 3,578) 

 p  AF
  (n = 638) 

 no AF
  (n = 2013) 

 p  AF
  ( n = 412) 

 no AF
  (n = 854) 

 p 

 1-year all-cause mortality, %  13.0 8.5  0.0002  15.2  11.3  0.008  17.5  15.2  0.31 
 1-year sudden death, % 6.3 3.7  0.002 4.9 5.4  0.62 5.3 4.9  0.75 
 1-year hospitalization, %  28.6  22.1  0.0002  23.8  23.8  0.99  21.4  18.2  0.17 
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  Fig. 1.  Kaplan-Meier curves of 1-year total mortality in the 3 age 
groups according to the presence or absence of AF.
 

  Fig. 2.  Kaplan-Meier curves of 1-year sudden death in the 3 age 
groups according to the presence or absence of AF. 
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(group B: 23.8 vs. 23.8%, p = 0.99; group C: 21.4 vs. 18.2%, 
p = 0.17). Kaplan-Meier curves according to the presence/
absence of AF for 1-year all-cause death, sudden death 
and hospitalization are shown in  figures 1–3 .

  All-cause mortality curves were significantly different 
between patients with AF and those without AF in groups 
A and B (p = 0.0001 and p = 0.0084, respectively); sudden 
death and hospitalization curves diverged significantly 
between patients with AF and those without only in 
group A (p = 0.001 and p  !  0.0001, respectively). In all 
other cases, the difference between the curves was not 
statistically significant.

  Multivariate Analysis
  In the models in which age was included as a continu-

ous variable, both AF and age were independent predic-
tors of all-cause mortality [hazard ratio (HR) 1.22, 95% 
confidence interval (CI) 1.04–1.42, and HR 1.03, 95% CI 
1.02–1.03, respectively]. With regard to sudden death, age 
still maintained its independent predictive value (HR 
1.02, 95% CI 1.01–1.03), while neither AF nor age were 
independent predictors of all-cause hospitalization.

  The results of the multivariate analyses with regard to 
1-year all-cause mortality, sudden death and hospitaliza-
tion in each age group are shown in  figure 4 . The presence 
of AF was an independent predictor of 1-year outcomes 
in younger patients (group A), whereas it predicted only 
1-year all-cause mortality in group B. In group C, AF was 
not confirmed to be an independent predictor of out-
come.

  Discussion

  General Considerations
  It is well known how AF negatively modifies the he-

modynamic and clinical profile of patients affected by 
HF  [7] . It seems reasonable to postulate that these nega-
tive effects may affect prognosis, particularly in the el-
derly, in whom the loss of atrial contribution greatly lim-
its cardiac reserve  [15]  and predisposes to thromboembo-
lism  [19] . The incidence and prevalence of AF increases 
with age and worsening HF  [12, 20] , and our data also 
confirm the elevated prevalence of AF in patients of ad-
vanced age and NYHA class. In all 3 groups of our study 
population, the presence of AF in patients with HF was 
strongly associated with previous hospitalizations, rein-
forcing the relationship between AF and a worse clinical 
profile of HF. With increasing age, AF is more frequently 
detected in females (in patients aged less than or equal to 
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  Fig. 3.  Kaplan-Meier curves of 1-year hospitalization in the 3 age 
groups according to the presence or absence of AF.
 



 Atrial Fibrillation and Prognosis in Heart 
Failure 

Cardiology 2010;116:79–88 85

65 years, females were prevalent among those without 
AF) and also in patients with preserved left ventricular 
ejection fraction  [21] . Ischemic and hypertensive etiology 
were the main causes of HF in our older group, both in 
patients with and without AF, as previously reported in 
the Framingham Heart Study  [4] .

  Analyzing our data concerning electrolyte distur-
bances, we found that patients affected by AF presented 
lower levels of serum potassium compared to those in si-
nus rhythm, but these differences were statistically sig-
nificant only in the older group; this finding could be 
explained by the fact that an aged kidney is more prone 
to potassium dispersion during diuretic therapy  [22] . In-
terestingly, renal insufficiency, defined as serum creati-
nine  1 2.5 mg/dl, was observed at a higher rate in patients 
without AF in all 3 age groups, and the difference was 
significant in group C. We might hypothesize that the 
presence of renal insufficiency, with its tendency to hy-
perkalemia, might be protective against developing a hy-

pokalemic state, which is known to be a risk factor for the 
onset of AF as well as for other cardiac arrhythmias  [23] .

  Pharmacological Approach
  First of all, we must underline the general underuse of 

 � -blockers in our study population; this clinical approach 
is most evident in the older group with AF. This finding is 
in accordance with data derived from another Italian reg-
istry  [24] , demonstrating the substantial difference in the 
utilization of  � -blockers between randomized trials  [25, 
26]  and routine clinical practice, particularly in elderly pa-
tients, even though the efficacy of  � -blockers in older pa-
tients with HF has been confirmed  [27] . However, we must 
underline that this finding is probably justified on the ba-
sis of two significant considerations. Firstly, it represents 
the mean prescription rate of this drug over a long period 
of enrolment, as the registry started in 1995, and secondly, 
the first large clinical trial which tested the efficacy of  � -
blockers was the US carvedilol trial  [26] , published in 1996, 
and it is known that the transfer of evidence derived from 
randomized clinical trials is a process that usually takes 
several years. The underuse of  � -blockers in the 3 age 
groups with AF in the present study was probably also re-
lated to the high rate of prescription of digoxin; in fact, this 
drug was prescribed in all 3 groups of AF patients at a sig-
nificantly higher rate than in those patients in sinus 
rhythm. ACE inhibitors were prescribed at a high rate in 
all groups, with an overall rate of more than 80%, in ac-
cordance with the results of the Study of Patients Intoler-
ant of Converting Enzyme Inhibitors registry  [28] .

  There are clear indications that patients with AF 
should be treated with oral anticoagulation therapy in the 
presence of one or more other risk factors for systemic 
embolism and in the absence of hemorrhage risk  [29] . 
Our data demonstrate that a deep-seated caution exists 
also in the cardiology care setting, particularly in regard 
to the elderly, in whom the greatest benefit has already 
been documented  [29] .

  Prognostic Implications
  The prognostic role of AF in patients affected by HF 

has been debated for a long time, with controversial find-
ings  [12] . Two large trials  [30, 31]  with a total of 14,000 
patients reported that the all-cause mortality rate was sig-
nificantly higher in the presence of AF. Middlekauff et al. 
 [32]  demonstrated the negative prognostic role of AF in 
patients with HF, even though, interestingly, in this study 
the authors underlined that AF lost its predictive power 
in patients with a worse hemodynamic profile. In the Vet-
erans Affairs Vasodilator-Heart Failure Trial, AF was not 
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  Fig. 4.  Independent prognostic value of AF in the 3 groups of pa-
tients. Multivariate Cox regression models adjusted for gender, 
NYHA class, ischemic etiology, systolic blood pressure, heart 
rate, previous hospitalization for HF, creatinine ( 1 2.5 mg/dl), car-
diothoracic ratio ( 1 0.55), ejection fraction ( ̂  30%), third heart 
sound, ventricular arrhythmias,  � -blockers and ACE inhibitor 
therapy. 
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found to be a negative predictive variable in patients with 
AF and NYHA class II–III  [33] , and Crijns et al.  [34] , in 
patients with more advanced NYHA class (III–IV), dem-
onstrated that there was no significant difference in the 
mortality rate after adjustment for age and for clinical 
and hemodynamic variables. More recently, data derived 
from the Valsartan Heart Failure Trial  [20]  showed that 
the occurrence of AF in patients with chronic HF inde-
pendently increases the risk of all-cause mortality and 
combined mortality and morbidity by 40 and 38%, re-
spectively. Regarding this controversy, data available in 
the literature seem to underline how the clinical rele-
vance of AF could change depending on the different lev-
els of cardiac dysfunction and clinical impairment of the 
patients  [9] .

  Our data can contribute to defining the prognostic 
role of AF according to the age of the patients. In a cohort 
of outpatients followed by cardiologists, we observed that 
AF maintains its independent effect on 1-year all-cause 
mortality in those aged less than or equal to 75 years ir-
respective of left ventricular systolic function, confirm-
ing the results of Mamas et al.  [35]  and the ancillary anal-
ysis of the Candesartan in Heart Failure-Assessment of 
Reduction in Mortality and Morbidity study  [36] . In our 
study, in the youngest subgroup of patients, the Kaplan-
Meier curves diverged very early during the follow-up pe-
riod; this finding could have important clinical conse-
quences, suggesting a possible prognostic benefit of a 
timely aggressive approach to maintain or restore sinus 
rhythm in this young population of patients.

  Our sample is different from the study population an-
alyzed by Aronow et al.  [37] ; these authors found a sig-
nificant association between AF and mortality in very old 
patients regardless of the presence of systolic dysfunc-
tion. In that study, the mean age of the population was 
over 80 years, all patients had a prior myocardial infarc-
tion and finally the differences in mortality rate between 
patients with AF and those without were related primar-
ily to preserved systolic function  [37] .

  The fact that AF is not an independent predictor for 
mortality and hospitalization in the oldest patients is an 
important finding but, in our opinion, is not sufficient to 
influence therapeutic choices in the very elderly popula-
tion, because other relevant outcomes should be consid-
ered, such as the risk of disabling stroke, global function-
al impairment and the health-related quality of life  [38] . 
So, in this aged population, therapeutic decisions must be 
individualized from a geriatric point of view.

  Some limitations of our study must be acknowledged. 
ECG analysis and diagnosis of AF were not carried out in 

a single core laboratory using standardized, blinded 
methods and quality control techniques; the diagnosis 
was defined by each cardiologist on the basis of clinical 
history and ECG at entry into the registry. Further, no 
data are available regarding the duration of the electrical 
disturbance at the time of enrolment in the registry.

  Finally, we must underline that our data are derived 
from outpatients managed in a cardiology ward. For this 
reason, these patients presented a low level of comorbid-
ity compared to those usually treated in internal and ge-
riatric medicine wards. Therefore, our results are surely 
not fully generalizable to all patients with AF and HF.

  Conclusion

  We found that the prevalence of AF increased with age 
and was associated with a worse clinical profile and a 
higher mortality rate. However, AF was able to predict all-
cause mortality only in patients aged  ̂  75 years irrespec-
tive of left ventricular systolic function. Sudden death and 
all-cause hospitalization rates were predicted by the pres-
ence of AF only in the youngest group of patients.

  Appendix

  Participating Centers and Investigators
   Piemonte:  Borgomanero (A. Mezzani, M. Bielli); Cuneo (U. 

Milanese, G. Ugliengo); Orbassano (R. Pozzi, F. Rabajoli); Veruno 
(E. Bosimini);  Valle d’Aosta:  Aosta (G. Begliuomini);  Lombardia:  
Belgioioso (A. Ferrari, F. Barzizza); Bergamo (M.G. Valsecchi, F. 
Dadda); Brescia (P. Faggiano); Cassano D’Adda (G. Castiglioni, G. 
Gibelli); Chiari (A.L. Turelli); Como (R. Belluschi); Cremona (C. 
Bianchi, C. Emanuelli); Desio (S. Gramenzi, G. Foti); Erba Me-
dicina (D. Agnelli); Esine (G. Mascioli); Garbagnate Milanese (E. 
Cazzani); Gussago (E. Zanelli, D. Domenighini); Legnano (C. 
Castelli); Mariano Comense (E. Moroni); Milano Fondazione 
Don Gnocchi (E. Gara); Milano Ospedale Sacco Medicina (S. 
Guzzetti, S. Muzzupappa, M. Turiel, E. Cappiello, G. Sandrone); 
Milano Ospedale Niguarda II Cardiologia (F. Recalcati); Milano 
Pio Albergo Trivulzio (D. Valenti); Monza (F. Achilli, A. Vincen-
zi); Passirana (F. Rusconi, M. Palvarini); Pavia Policlinico San 
Matteo (S. Ghio, A. Fontana, A. Giusti, L. Scelsi, R. Sebastiani; M. 
Ceresa); Pavia I.I.A.A.R.R.S. Margherita (A. Ferrari); Saronno (D. 
Nassiacos, S. Meloni); Seriate (T. Nicoli); Sondalo (P. Bandini); 
Tradate Fondazione Maugeri (R. Pedretti, M. Paolucci); Tradate 
Ospedale Di Circolo Galmarini (L. Amati, M. Ravetta); Varese 
Ospedale Di Circolo (F. Morandi, S. Provasoli); Varese Ospedale 
Di Circolo Medicina (A. Bertolini, D. Imperiale, W. Agen); Viz-
zolo Predabissi (E. Planca, P. Quorso);  P.A. di Trento:  Rovereto (A. 
Ferro); Rovereto Medicina (C. Pedrolli);  Veneto:  Belluno (P. Rus-
so, L. Tarantini); Castelfranco Veneto (G. Candelpergher); Cone-
gliano Veneto (P.P. Cannarozzo); Feltre (F. De Cian, A. Agnoli); 
Montebelluna (M.G. Stefanini); Padova (L. Cacciavillani, G.M. 



 Atrial Fibrillation and Prognosis in Heart 
Failure 

Cardiology 2010;116:79–88 87

Boffa); Pieve Di Cadore (L. Mario); Treviso (G. Renosto, P. Stri-
toni); Vicenza (L. Varotto, M. Penzo); Villafranca (G. Perini);  Fri-
uli Venezia Giulia:  Gorizia (G. Giuliano); Monfalcone (E. Bar-
ducci); San Vito al Tagliamento (R. Piazza); Udine Ospedale S.M. 
della Misericordia (M.C. Albanese, C. Fresco); Udine Casa di 
Cura (F. Picco, P. Venturini);  Liguria:  Arenzano (A. Camerini, R. 
Griffo); Genova Ospedale Galliera (G. Derchi, L. Delfino); Geno-
va-Sestri Ponente (L. Pizzorno); Genova Ospedale S. Martino (S. 
Mazzantini, F. Torre); Rapallo (S. Orlandi); Sarzana (D. Bertoli); 
Sestri Levante (A. Gentile);  Emilia Romagna:  Bologna Poliambu-
latorio Tiarini (F. Naccarella, M. Gatti, M. Coluccini); Forlì (G. 
Morgagni); Modena Ospedale Sant’Agostino (G. Alfano); Mode-
na Policlinico (L. Reggianini, S. Sansoni); Parma (W. Serra); Pia-
cenza (F. Passerini); Riccione (P. Del Corso, L. Rusconi); Rimini 
(M. Marzaloni, M. Mezzetti); Scandiano (G. P. Gambarati);  To-
scana:  Castelnuovo Garfagnana (P. R. Mariani, C. Volterrani); 
Empoli (F. Venturi); Firenze Ospedale S.M. Nuova (G. Zambaldi); 
Firenze Ospedale Nuovo S. Giovanni di Dio (G. Casolo); Firenze 
Azienda Ospedale Careggi (G. Moschi); Fucecchio (A. Geri Bran-
dinelli); Grosseto (G. Miracapillo); Lucca (A. Boni); Pescia (G. 
Italiani, W. Vergoni); Pisa Ospedale Santa Chiara (A.M. Paci); 
Pontedera (F. Lattanzi, B. Reisenhofer); San Giovanni Valdarno 
(D. Severini, T. Taddei); Viareggio (A. Dalle Luche, A. Comella); 
 Umbria:  Foligno (U. Gasperini); Gubbio (M. Cocchieri); Perugia 
Monteluce (G. Alunni, E. Bosi, R. Panciarola); Spoleto (G. Mara-
goni, G. Bardelli);  Marche:  Ancona Ospedale Sestilli (P. Testar-
mata); Ancona Ospedale Lancisi Centro Medicina Sociale (L. Pa-
setti, A. Budini); Ancona Ospedale Lancisi II Cardiologia (D. Ga-
brilelli); Camerino (B. Coderoni);  Lazio:  Albano Laziale (P. Midi); 
Grottaferrata (C. Romaniello); Roma INRCA (D. Del Sindaco, F. 
Leggio); Roma Ospedale Forlanini (A. Terranova); Roma Ospe-
dale San Camillo II Cardiologia (G. Pulignano); Roma Ospedale 
San Camillo Servizio (F. Pozzar); Roma Ospedale S.F. Neri (G. 
Ansalone, B. Magris, P. Giannantoni); Roma Ospedale S. Giovan-
ni (G. Cacciatore, G. Bottero, G. Scaffidi); Roma Ospedale Sandro 
Pertini (C. Valtorta, A. Salustri); Roma Ospedale Sant’Eugenio (F. 
Amaddeo, G. Barbato); Roma Ospedale Santo Spirito (N. Aspro-
monte); Roma Ospedale Cristo Re (V. Baldo, E. Baldo);  Abruzzo: 

 Popoli (C. Frattaroli, A. Mariani); Vasto (G. Di Marco, G. Levan-
tesi);  Molise:  Larino (A.P. Potena); Termoli (N. Colonna, A. Mon-
tano);  Campania:  Napoli Ospedale Monaldi Medicina (P. Sensale, 
O. Maiolica); Napoli Ospedale S. Gennaro (A. Somelli); Nola (F. 
Napolitano, P. Provvisiero); Oliveto Citra (P. Bottiglieri);  Puglia:  
Bari Policlinico (N. Ciriello); Brindisi (E. Angelini, C. Andriulo); 
Casarano (F. De Santis); Francavilla Fontana (F. Cocco); Galatina 
Medicina (A. Zecca); Gallipoli (A. Pennetta, F. Mariello); Lecce 
Ospedale Fazzi (F. Magliari, A. De Giorgi, M. Callerame); Mesa-
gne (V. Santoro); San Pietro Vernotico (S. Pede, A. Renna); Scor-
rano (O. De Donno, E. De Lorenzi); Taranto Ospedale SS. Annun-
ziata (G. Polimeni, V.A. Russo); Tricase (R. Mangia);  Basilicata:  
Policoro (L. Truncellito);  Calabria:  Belvedere Marittimo (F.P. 
Cariello); Catanzaro Policlinico Servizio (M. Affinita); Catanzaro 
Policlinico Divisione (F. Perticone, C. Cloro, D. Borelli); Cetraro 
(M. Matta, D. Lopresti); Cosenza Ospedale Dell’Annunziata (G. 
Misuraca, R. Caporale); Cosenza Ospedale Dell’Annunziata Me-
dicina (P. Chiappetta); Reggio Calabria Ospedale Morelli (E. Tri-
podi, F. Tassone); Rossano (S. Salituri); Siderno (C. Errigo); Trebi-
sacce (G. Meringolo, L. Donnangelo);  Sicilia:  Avola (G. Canonico); 
Catania Ospedale Cannizzaro (R. Coco, M. Franco); Messina Os-
pedale Papardo (A. Coglitore, A. Donato); Messina Ospedale 
Piemonte (G. Di Tano); Messina Policlinico (D. Cento, C. De Gre-
gorio); Palermo Casa Del Sole (M. Mongiovì); Palermo Ospedale 
Buccheri La Ferla FBF (A. M. Schillaci); Palermo Ospedale Civico 
(U. Mirto); Palermo Ospedale Ingrassia (F. Clemenza); Palermo 
Villa Sofia (F. Ingrillì); Piazza Armerina (A. Cavallaro, B. Aloisi); 
Trapani (G. Ledda, C. Rizzo);  Sardegna:  Cagliari Brotzu (M. Por-
cu, S. Salis, L. Pistis); Cagliari Ospedale SS. Trinità (G. Pili, S. Pi-
ras); Nuoro (I. Maoddi); Sassari (F. Uras).

  Acknowledgement

  The Italian Network on Congestive Heart Failure Registry was 
partly supported by Merck Sharp and Dohme Italy. 

 References 

  1 Chugh SS, Blackshear JL, Shen WK, Ham-
mill SC, Gersh BJ: Epidemiology and natural 
history of atrial fibrillation: clinical implica-
tions. J Am Coll Cardiol 2001;   37:   371–378.

   2 Lloyd-Jones D, Adams R, Carnethon M, De 
Simone G, Ferguson TB, Flegal K, Ford E, 
Furie K, Go A, Greenlund K, Haase N, Hail-
pern S, Ho M, Howard V, Kissela B, Kittner 
S, Lackland D, Lisabeth L, Marelli A, Mc-
Dermott M, Meigs J, Mozaffarian D, Nichol 
G, O’Donnell C, Roger V, Rosamond W, Sac-
co R, Sorlie P, Stafford R, Steinberger J, Thom 
T, Wasserthiel-Smoller S, Wong N, Wylie-
Rosett J, Hong Y; American Heart Associa-
tion Statistics Committee and Stroke Statis-
tics Subcommittee: Heart disease and stroke 
statistics – 2009 update: a report from the 
American Heart Association Statistics Com-

mittee and Stroke Statistics Subcommittee. 
Circulation 2009;   119:   480–486.

   3 Kannel WB, Belanger AJ: Epidemiology of 
heart failure. Am Heart J 1991;   121:   951–957.

   4 Benjamin EJ, Levy D, Vaziri SM, D’Agostino 
RB, Belanger AJ, Wolf PA: Independent risk 
factors for atrial fibrillation in a population-
based cohort. The Framingham Heart Study. 
JAMA 1994;   271:   840–844.

   5 Wang TJ, Larson MG, Levy D, Vasan RS, 
Leip EP, Wolf PA, D’Agostino RB, Murabito 
JM, Kannel WB, Benjamin EJ: Temporal re-
lations of atrial fibrillation and congestive 
heart failure and their joint influence on 
mortality: the Framingham Heart Study. 
Circulation 2003;   107:   2920–2925.

   6 Stewart S, Murphy NF, Walker A, McGuire 
A, McMurray JJ: Cost of an emerging epi-

demic: an economic analysis of atrial fibril-
lation in the UK. Heart 2004;   90:   286–292.

   7 Pozzoli M, Cioffi G, Traversi E, Pinna GD, 
Cobelli F, Tavazzi L: Predictors of primary 
atrial fibrillation and concomitant clinical 
and hemodynamic changes in patients with 
chronic heart failure: a prospective study in 
344 patients with baseline sinus rhythm. J 
Am Coll Cardiol 1998;   32:   197–204.

   8 Allessie MA, Boyden PA, Camm AJ, Kléber 
AG, Lab MJ, Legato MJ, Rosen MR, Schwartz 
PJ, Spooner PM, Van Wagoner DR, Waldo 
AL: Pathophysiology and prevention of atri-
al fibrillation. Circulation 2001;   103:   769–777.

   9 Hynes BJ, Luck JC, Wolbrette DL, Bhatta L, 
Khan M, Samii S, Naccarelli GV: Atrial fi-
brillation in patients with heart failure. Curr 
Opin Cardiol 2003;   18:   32–38.



 Baldasseroni et al. Cardiology 2010;116:79–8888

  10 Braunstein JB, Anderson GF, Gerstenblith 
G, Weller W, Niefeld M, Herbert R, Wu AW: 
Noncardiac comorbidity increases prevent-
able hospitalizations and mortality among 
Medicare beneficiaries with chronic heart 
failure. J Am Coll Cardiol 2003;   42:   1226–
1233.

  11 Buch P, Friberg J, Scharling H, Lange P, 
Prescott E: Reduced lung function and risk 
of atrial fibrillation in the Copenhagen City 
Heart Study. Eur Respir J 2003;   21:   1012–1016.

  12 Maisel WH, Stevenson LW: Atrial fibrilla-
tion in heart failure: epidemiology, patho-
physiology, and rationale for therapy. Am J 
Cardiol 2003;   91:   2D–8D.

  13 van den Berg MP, Tuinenburg AE, Crijns HJ, 
Van Gelder IC, Gosselink AT, Lie KI: Heart 
failure and atrial fibrillation: current con-
cepts and controversies. Heart 1997;   77:   309–
313.

  14 Clark DM, Plumb VJ, Epstein AE, Kay GN: 
Hemodynamic effects of an irregular se-
quence of ventricular cycle lengths during 
atrial fibrillation. J Am Coll Cardiol 1997;   30:  
 1039–1045.

  15 Lakatta EG: Changes in cardiovascular 
function with aging. Eur Heart J 1990;  
 11(suppl C):22–29.

  16 Baldasseroni S, Opasich C, Gorini M, Lucci 
D, Marchionni N, Marini M, Campana C, 
Perini G, Deorsola A, Masotti G, Tavazzi L, 
Maggioni AP; Italian Network on Conges-
tive Heart Failure Investigators: Left bundle-
branch block is associated with increased 
1-year sudden and total mortality rate in 
5517 outpatients with congestive heart fail-
ure: a report from the Italian network on 
congestive heart failure. Am Heart J 2002;  
 143:   398–405.

  17 Guidelines for the diagnosis of heart failure. 
The Task Force on Heart Failure of the Euro-
pean Society of Cardiology. Eur Heart J 1995;  
 16:   741–751.

  18 SAS Institute: Technical report, SAS/STAT 
software: release 6.07. Cary, SAS Institute, 
2009.

  19 Wolf PA, Abbott RD, Kannel WB: Atrial fi-
brillation: a major contributor to stroke in 
the elderly. The Framingham Study. Arch In-
tern Med 1987;   147:   1561–1564.

  20 Maggioni AP, Latini R, Carson PE, Singh SN, 
Barlera S, Glazer R, Masson S, Cerè E, To-
gnoni G, Cohn JN; Val-HeFT Investigators: 
Valsartan reduces the incidence of atrial fi-
brillation in patients with heart failure: re-
sults from the Valsartan Heart Failure Trial 
(Val-HeFT). Am Heart J 2005;   149:   548–557.

  21 Feinberg WM, Blackshear JL, Laupacis A, 
Kronmal R, Hart RG: Prevalence, age distri-
bution, and gender of patients with atrial fi-
brillation. Analysis and implications. Arch 
Intern Med 1995;   155:   469–473.

  22 Allison SP, Lobo DN: Fluid and electrolytes 
in the elderly. Curr Opin Clin Nutr Metab 
Care 2004;   7:   27–33.

  23 Macdonald JE, Struthers AD: What is the op-
timal serum potassium level in cardiovascu-
lar patients? J Am Coll Cardiol 2004;   43:   155–
161.

  24 Di Lenarda A, Scherillo M, Maggioni AP, Ac-
quarone N, Ambrosio GB, Annicchiarico M, 
Bellis P, Bellotti P, De Maria R, Lavecchia R, 
Lucci D, Mathieu G, Opasich C, Porcu M, 
Tavazzi L, Cafiero M; TEMISTOCLE Inves-
tigators: Current presentation and manage-
ment of heart failure in cardiology and inter-
nal medicine hospital units: a tale of two 
worlds – the TEMISTOCLE study. Am Heart 
J 2003;   146:e12.

  25 Hjalmarson A, Goldstein S, Fagerberg B, 
Wedel H, Waagstein F, Kjekshus J, Wik-
strand J, El Allaf D, Vítovec J, Aldershvile J, 
Halinen M, Dietz R, Neuhaus KL, Jánosi A, 
Thorgeirsson G, Dunselman PH, Gullestad 
L, Kuch J, Herlitz J, Rickenbacher P, Ball S, 
Gottlieb S, Deedwania P: Effects of con-
trolled-release metoprolol on total mortality, 
hospitalizations, and well-being in patients 
with heart failure: the Metoprolol CR/XL 
Randomized Intervention Trial in conges-
tive heart failure (MERIT-HF). MERIT-HF 
Study Group. JAMA 2000;   283:   1295–1302.

  26 Packer M, Bristow MR, Cohn JN, Colucci 
WS, Fowler MB, Gilbert EM, Shusterman 
NH: The effect of carvedilol on morbidity 
and mortality in patients with chronic heart 
failure. U.S. Carvedilol Heart Failure Study 
Group. N Engl J Med 1996;   334:   1349–1355.

  27 Sin DD, McAlister FA: The effects of beta-
blockers on morbidity and mortality in a 
population-based cohort of 11,942 elderly 
patients with heart failure. Am J Med 2002;  
 113:   650–656.

  28 Bart BA, Ertl G, Held P, Kuch J, Maggioni AP, 
McMurray J, Michelson EL, Rouleau JL, 
Warner Stevenson L, Swedberg K, Young JB, 
Yusuf S, Sellers MA, Granger CB, Califf RM, 
Pfeffer MA: Contemporary management of 
patients with left ventricular systolic dys-
function. Results from the Study of Patients 
Intolerant of Converting Enzyme Inhibitors 
(SPICE) Registry. Eur Heart J 1999;   20:   1182–
1190.

  29 Fuster V, Rydén LE, Cannom DS, Crijns HJ, 
Curtis AB, Ellenbogen KA, Halperin JL, Le 
Heuzey JY, Kay GN, Lowe JE, Olsson SB, 
Prystowsky EN, Tamargo JL, Wann S, Smith 
SC Jr, Jacobs AK, Adams CD, Anderson 
JL, Antman EM, Halperin JL, Hunt SA, 
Nishimura R, Ornato JP, Page RL, Riegel B, 
Priori SG, Blanc JJ, Budaj A, Camm AJ, 
Dean V, Deckers JW, Despres C, Dickstein 
K, Lekakis J, McGregor K, Metra M, Morais 
J, Osterspey A, Tamargo JL, Zamorano JL; 
American College of Cardiology; American 
Heart Association Task Force; European 
Society of Cardiology Committee for Prac-
tice Guidelines; European Heart Rhythm 
Association; Heart Rhythm Society: ACC/
AHA/ESC 2006 guidelines for the manage-

ment of patients with atrial fibrillation: full 
text: a report of the American College of 
Cardiology/American Heart Association 
Task Force on practice guidelines and the 
European Society of Cardiology Committee 
for Practice Guidelines (writing committee 
to revise the 2001 guidelines for the man-
agement of patients with atrial fibrillation) 
developed in collaboration with the Euro-
pean Heart Rhythm Association and the 
Heart Rhythm Society. Europace 2006;   8:  
 651–745.

  30 Mathew J, Hunsberger S, Fleg J, Mc SF, Wil-
liford W, Yusuf S: Incidence, predictive fac-
tors, and prognostic significance of supra-
ventricular tachyarrhythmias in congestive 
heart failure. Chest 2000;   118:   914–922.

  31 Dries DL, Exner DV, Gersh BJ, Domanski 
MJ, Waclawiw MA, Stevenson LW: Atrial fi-
brillation is associated with an increased risk 
for mortality and heart failure progression in 
patients with asymptomatic and symptom-
atic left ventricular systolic dysfunction: a 
retrospective analysis of the SOLVD trials. 
Studies of Left Ventricular Dysfunction. J 
Am Coll Cardiol 1998;   32:   695–703.

  32 Middlekauff HR, Stevenson WG, Stevenson 
LW: Prognostic significance of atrial fibrilla-
tion in advanced heart failure. A study of 390 
patients. Circulation 1991;   84:   40–48.

  33 Carson PE, Johnson GR, Dunkman WB, 
Fletcher RD, Farrell L, Cohn JN: The influ-
ence of atrial fibrillation on prognosis in 
mild to moderate heart failure. The V-HeFT 
Studies. The V-HeFT VA Cooperative Stud-
ies Group. Circulation 1993;   87:VI102–
VI110.

  34 Crijns HJ, Tjeerdsma G, de Kam PJ, Booms-
ma F, van Gelder IC, van den Berg MP, van 
Veldhuisen DJ: Prognostic value of the pres-
ence and development of atrial fibrillation in 
patients with advanced chronic heart failure. 
Eur Heart J 2000;   21:   1238–1245.

  35 Mamas MA, Caldwell JC, Chacko S, Garrett 
CJ, Fath-Ordoubadi F, Neyses L: A meta-
analysis of the prognostic significance of 
atrial fibrillation in chronic heart failure. 
Eur J Heart Fail 2009;   11:   676–683.

  36 Olsson LG, Swedberg K, Ducharme A, 
Granger CB, Michlson EL, McMurray JJV, 
Puu M, Yusuf S, Pfeffer MA; CHARM Inves-
tigators: Atrial fibrillation and risk of clini-
cal events in chronic heart failure with or 
without left ventricular systolic dysfunction: 
results from the Candesartan in Heart fail-
ure-Assessment of Reduction in Mortality 
and morbidity (CHARM) program. J Am 
Coll Cardiol 2006;   47:   1997–2004.

  37 Aronow WS, Ahn C, Kronzon I: Prognosis of 
congestive heart failure after prior myocar-
dial infarction in older persons with atrial 
fibrillation versus sinus rhythm. Am J Car-
diol 2001;   87:   224–229.

  38 Indik JH, Alpert JS: The patient with atrial 
fibrillation. Am J Med 2009;   12:   415–418. 




