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T he incidence of atrial fibrillation
in the general population ranges
around the same level as that of

heart failure and is about 1-2%. It is im-
portant to note that the incidence of both
diseases increases significantly with age.1-4

Atrial fibrillation and heart failure
share common risk factors for their devel-
opment and for this reason they often co-
exist. Chronic heart failure appears in
more than 50% of patients with atrial fib-
rillation, while the incidence of atrial fib-
rillation increases progressively with a
worsening in the NYHA functional class
of heart failure.5-8

In all, 15-20% of patients with heart
failure are in atrial fibrillation on their
first evaluation,9 while 27-48% of patients
who undergo cardioversion of chronic
atrial fibrillation show a symptomatology
of NYHA class III-IV heart failure.10

In the Framingham study, the rela-
tive risk of developing atrial fibrillation
in patients with heart failure was 4.5 and
5.9 for men and women, respectively.
Out of the male population who had atri-
al fibrillation during a 38-year follow up,
20.6% had heart failure at the start of the
study, compared with 3.2% for patients
who were in sinus rhythm. The percen-
tages for women were 26% and 2.9%, re-
spectively.11

It has been established that the most
significant risk factors for the develop-
ment of atrial fibrillation are hyperten-
sion and heart failure. The elimination of
hypertension and heart failure from the

general population would reduce the inci-
dence of atrial fibrillation by 14% and 10-
13%, respectively.11,12 The onset of atrial
fibrillation can cause acute heart failure
or can exacerbate previously existing chro-
nic heart failure.13 There is also evidence
that atrial fibrillation is aetiologically in-
volved in causing tachycardiomyopathy
due to the rapid ventricular response, and
cases have been reported where heart
failure regressed after restoration of sinus
rhythm or control of the ventricular re-
sponse.14,15,24

Mechanisms of atrial fibrillation
development in patients with heart failure

Heart failure is characterised by haemo-
dynamic changes that increase the pres-
sure and the volume of the atria and lead
to disturbances of atrial electrical proper-
ties favouring the development of atrial
fibrillation. More specifically, the atrial
myocardium develops  abnormal auto-
maticity and triggered activity and shows
increased dispersion of refractoriness.16

In a recent study it was found that in pa-
tients with heart failure the changes in
atrial electrophysiological properties that
promote the appearance of atrial fibrilla-
tion consist of increases in conduction
time, effective refractory period, P wave
duration and corrected sinus node recov-
ery time. At the same time a significant
increase was found in both the number
and the duration of double potentials as-
sociated with areas of low voltage or elec-
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trical silence. Also, in patients with heart failure it
was easier to induce atrial fibrillation with single ex-
trastimuli and the arrhythmia was more often sus-
tained.17

The neurohormonal changes caused by heart
failure, mainly the activation of the renin-angioten-
sin-aldosterone system and the increased sympathe-
tic activity, exacerbate the above-mentioned mecha-
nisms of arrhythmogenesis. In addition, the neuro-
hormonal stimulation promotes hypertrophy and fib-
rosis of the atria, thus rendering them even more sus-
ceptible to the development of atrial fibrillation.18

These neurohormonal changes can be treated using
angiotensin converting enzyme inhibitors18 and ‚-
blockers. The appearance of atrial fibrillation and its
persistence over a long period of time lead to tachy-
cardiomyopathy, dilation of the atria and further shor-
tening of the atrial refractory period. These latter
changes comprise the main reason why atrial fibrilla-
tion is resistant to attempts at cardioversion.19-21

Furthermore, the haemodynamic deterioration
caused by the onset of atrial fibrillation accentuates
the neurohormonal stimulation and aggravates both
the heart failure and the arrhythmia. Specifically, the
increased sympathetic activity increases atrioven-
tricular conduction and the ventricular response to
atrial fibrillation, especially during physical exercise,
leading to a reduction in cardiac output and a dete-
rioration in the heart failure.

It is therefore clear that the treatment of atrial
fibrillation in patients with heart failure requires im-
provement of the patient’s haemodynamic condition,
alteration of the neurohormonal changes and either
early cardioversion of the arrhythmia or adequate
pharmaceutical control of the heart rate.

Haemodynamic consequences of atrial fibrillation in
heart failure

It has been claimed that the increased RR variability in
atrial fibrillation causes a worsening of left ventricular
function and haemodynamic condition, regardless of
the effect of atrial fibrillation on the ventricular rate.22

Other mechanisms that contribute to a deterioration in
the patient’s haemodynamic state include the following:
ñ loss of atrioventricular synchrony;
ñ a reduction of filling pressure in both ventricles

leading to a reduction in stroke volume;
ñ an increase in mean atrial diastolic pressure;
ñ a reduction in the ventricular isovolumic relaxa-

tion time.

Also, data from the SOLVD study23 suggest that
atrial fibrillation compromises left ventricular fun-
ction, while as stated above, a rapid ventricular res-
ponse may cause tachycardiomyopathy.24

We must thus conclude that atrial fibrillation and
heart failure make up a vicious circle, since heart fai-
lure promotes the occurrence of atrial fibrillation
and atrial fibrillations exacerbates heart failure.

Effect of atrial fibrillation on the prognosis of patients
with heart failure

Developments in the treatment of heart failure have
led to an improvement in mortality6 and a reduction in
the incidence of concomitant atrial fibrillation. Effec-
tive treatment of atrial fibrillation improves the symp-
toms and probably slows the progress of heart failure.

The effect of atrial fibrillation on the mortality of
patients with heart failure is a controversial subject.
The VHeFT-I and VHeFT-Iπ studies found no effect
of atrial fibrillation on mortality in patients in NYHA
heart failure classes II-III.9 In contrast, Middlekauff et
al maintained that atrial fibrillation had a negative ef-
fect on the prognosis of patients with heart failure and
pulmonary wedge pressure <15 mmHg.10 A study by
Stevenson et al found that atrial fibrillation increased
mortality and sudden death in patients with a severe
degree of heart failure who were taking class I antiar-
rhythmic drugs, whereas it had no effect on the prog-
nosis of patients who were taking angiotensin convert-
ing enzyme inhibitors.25 In the SOLVD study it was
proved that atrial fibrillation, in patients with asympto-
matic or symptomatic heart failure, increased overall
mortality by 34% (due to a 42% increase in deaths
from pump failure) but did not affect the risk of death
from arrhythmia.23

However, it is not known whether atrial fibrilla-
tion contributes to the increase in mortality or is sim-
ply an indicator of more serious heart disease. It is
likely that the patients’ haemodynamic deterioration,
the increased risk of thromboembolic episodes and
the proarrhythmic action of antiarrhythmic drugs, es-
pecially those in class I, all contribute to the increase
in mortality.

Of the available antiarrhythmic drugs, only amio-
darone and dofetilide have been shown not to increase
mortality in patients with heart failure.26,27 In addition,
those drugs have been found to increase the probabili-
ty of conversion to sinus rhythm, while patients who
are converted have better survival than those who re-
main in atrial fibrillation. In particular, the DIA-
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MOND study, in which patients took dofetilide, showed
that the mortality of heart failure patients in sinus
rhythm was 40% lower than in those who remained in
atrial fibrillation.28 Similar conclusions were reached in
the CHF-STAT study, where the mortality of patients
who converted to sinus rhythm after taking amiodarone
was significantly lower than in those who did not.29

Recent data from the Framingham study indicate
that the appearance of heart failure in patients with
atrial fibrillation during a 5.6-year follow up period was
accompanied by an increase in the multivariate adjust-
ed hazard ratio by 2.7 times in men and 3.1 times in
women.30 Conversely, if atrial fibrillation occurs in pa-
tients with heart failure the multivariate adjusted haz-
ard ratio increased by 1.6 times in men and 2.7 times in
women. Specifically, in men with atrial fibrillation, the
mean survival was 1.4 years for patients with pre-exist-
ing heart failure at the time the arrhythmia was diag-
nosed, 2.1 years for those who developed heart failure
later and 6.6 years for those who had no heart failure.

These data are in conflict with those from the
AFFIRM and RACE studies, which did not find any
improvement in the survival of patients who main-
tained sinus rhythm.31,32 In the AFFIRM study it was
investigated whether the restoration and preserva-
tion of sinus rhythm reduced mortality, compared
with control of heart rate and accompanying antico-
agulant medication in hypertensive or coronary heart
disease patients with atrial fibrillation. The study
found no difference in 5-year survival between pa-
tients whose heart rate was successfully controlled
and who received anticoagulants, compared to those
who were cardioverted to sinus rhythm. In fact, the
latter patients needed more hospitalisations.31 How-
ever, it should be stressed that only 22.3% of the pa-
tients in the study had heart failure, while the au-
thors recommended that control of the ventricular
response to atrial fibrillation should be preferred to
cardioversion in the elderly, in patients with coronary
artery disease and in patients who do not have heart
failure. Perhaps a future meta-analysis of the AF-
FIRM study, or a newer study, such as the AF-CHF
study that is currently in progress, may be able to of-
fer more information, especially concerning patients
with atrial fibrillation and heart failure.33

Treatment of atrial fibrillation in patients with heart
failure

The effective treatment of atrial fibrillation in pati-
ents with heart failure is essential, not only because it

relieves the symptoms of the arrhythmia and reduces
the risk of thromboembolic events, but because it al-
so improves the symptoms and probably the progno-
sis of the heart failure itself. However, though atrial
fibrillation and heart failure often coexist, in most
studies of atrial fibrillation patients with heart failure
are excluded and for this reason there is a lack of
clinical studies to guide treatment.

It is commonly accepted that the treatment of both
paroxysmal and chronic atrial fibrillation requires the
optimum treatment of heart failure. Reduction of fill-
ing pressure and of neurohormonal stimulation can
help in the spontaneous cardioversion of paroxysmal
atrial fibrillation and in the control of heart rate in
both the paroxysmal and the persistent form of the ar-
rhythmia. Conversely, the effective treatment of heart
failure may not be feasible if the heart rate is not con-
trolled or sinus rhythm is not restored.

The cardioversion of atrial fibrillation in compa-
rison with the pharmaceutical control of heart rate
appears to have a superior effect on exercise capacity
but is associated with a greater number of hospitali-
sations, whereas both strategies lead to an equal im-
provement in the patients’ symptomatology.31,32

An attempt to restore sinus rhythm should be made
in the younger patient who has a shorter history of ar-
rhythmia and does not have a significantly large left
atrium. Repeat electrical cardioversion shocks may be
administered to patients who have remained in sinus
rhythm for a long time following a previous cardiover-
sion and who show clear haemodynamic improvement.

In elderly patients with heart failure and chronic
atrial fibrillation, who have a small probability of
maintaining sinus rhythm after cardioversion, medi-
cation for rate control is recommended along with
anticoagulant therapy.

For patients with reduced left ventricular fun-
ction the drugs of first choice are considered to be ‚-
blockers, if there are no contraindications. Digitalis
is indicated for patient who cannot tolerate ‚-bloc-
kers, while it is not clear whether it offers an addi-
tional benefit to patients who are already taking ‚-
blockers without side effects.

In cases where satisfactory rate control is infea-
sible and attempts at cardioversion are unsuccessful,
the recommended treatment is ablation of the atrio-
ventricular node and implantation of a permanent
pacemaker. Especially in patients with severe heart
failure and chronic atrial fibrillation, biventricular
pacing seems to be an acceptable treatment, even
though it has produced conflicting results.34-36
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Also, pulmonary vein ablation for the treatment of
atrial fibrillation, which until recently concerned only
patients with normal systolic left ventricular function,
has started to be applied in patients with heart failure
and seems to be a safe and reliable treatment.37

Finally, it is important to stress that effective treat-
ment of atrial fibrillation may be achieved only with
the simultaneous treatment of heart failure, and vice
versa: satisfactory management of atrial fibrillation is
essential for the optimum treatment of heart failure.
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