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Keystones for the management of atrial fibrillation in heart failure patients are the optimal medical
treatment of heart failure, the prevention of deterioration and progression, the wide-spread use of
oral anticoagulation, and the case-adjusted decision of rhythm or rate control (1). The specific
aspects of device management in AF + HF patients can be grouped in the use of cardiac
pacemakers, of implantable defibrillators (ICD), and of devices for cardiac resynchronisation
therapy (CRT).

I. Pacemaker therapy
There are three applications for a pacemaker in patients with atrial fibrillation. The most often
discussed approach is the prevention of paroxysmal atrial fibrillation so-called preventive pacing.
The underlying concept is to maintain the sinus rhythm (=rhythm control). The conventional
approach is the prescription of anti-arrhythmic drugs. One main limitation of anti-arrhythmic drugs
is their pro-arrhythmic effects. Therefore, anti-arrhythmic drugs should be cautiously prescribed in
selected cases. The use of non-pharmacological alternatives could be an alternative. One of the
non-pharmacological alternatives is the implantation of a cardiac pacemaker. Most of the present
studies published in for this issue included patients with accepted pacemaker indications mainly
sick sinus syndrome and a history of atrial fibrillation independently of their left ventricular function.
Until studies with heart failure patients are present, the results of these studies must be
extrapolated to the heart failure patients.
First of all, heart failure patients with an accepted pacing indication should receive a DDD or AAI
and not a VVI pacemaker. One proven benefit of AAI/DDD pacing is the less frequent incidence of
atrial fibrillation after pacemaker implantation (2,3). Secondly, the lower pacing rate should be
adjusted to at least 70 ppm which seems to have a preventive effect in patients with sinus
bradycardia (4, 5, 6, 7). The authors of these trials also used faster lower pacing rates which were
necessary due to faster sinus rates, but are hardly tolerated during long-term follow-up. The
solution for these patients is the activation of specific pacing algorithms developed to prevent the
onset of atrial fibrillation.
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The first controlled studies conducted for this purpose tested “the more pacing the better outcome”
hypothesis. This approach had a neutral effect in two randomised studies (8,9). Some newer
studies assessed other continuous or triggered preventive pacing functions which induce more
constant atrial pacing rates. This approach effectively prevented recurrent episodes of atrial
fibrillation (10, 11, 12, 13). Two of the more recent studies demonstrated that the use of triggered
pacing functions significantly reduced the AF burden compared to the control group (12, 13).
Therefore, there seems to be significant differences between the different preventive pacing
functions provided by the different manufacturers. More studies are needed to definitely verify their
clinical value.
Another issue is the potential harm coming from conventional right ventricular pacing. As some
studies demonstrated in pacemaker and ICD patients an association between more frequent
ventricular pacing and the incidence of heart failure, the percentage of pacing should be reduced in
all patients to the absolute necessary amount (14, 15).
The second indication for pacing could be the immediate termination of a new-onset episode of
atrial fibrillation. The present available solution for the immediate termination is the delivery of
antitachycardia pacing by the pacemaker. This, however, was yet not effective in randomised
studies and is at present not pacing indication any longer (16).
The third indication refers to patients in whom the aim is rate control. This includes the prevention
of rapid atrial fibrillation in otherwise asymptomatic heart failure patients. Slowing of the ventricular
rate often leads to a moderate improvement in left ventricular function in many patients. When rate
control remains refractory to medical therapy, rate control can be achieved with radiofrequency
ablation of the AV node and the subsequent implantation of a permanent pacemaker. Nowadays
this option should be restricted to the few patients with definitely drug-refractory atrial fibrillation in
whom an adequate rate control is not achieved. The “ablate and pace” strategy has been
established for over 15 years and its benefits are well documented. After AV-nodal ablation and
pacemaker implantation 89 to 90% patients reported about overall improvement. The additional
medical treatment with anti-arrhythmic drugs to maintain sinus rhythm can not be recommended,
but such an approach was associated with more frequent hospitalisations. In older patients in
whom rate-controlling drugs are not feasible, ablate and pace should be performed early especially
in case of additional heart failure symptoms and depressed LV function. In most of these patients
the implantation of a VVIR pacemaker is sufficient and a DDDR pacemaker can be implanted in
patients with paroxysmal atrial fibrillation. The pacemaker should be implanted before or
immediately after AV node ablation. Another group for a VVI pacemaker are patients with
symptomatic slow ventricular rates during persistent or permanent atrial fibrillation and will benefit
from the restoration of the norm frequent heart rates.
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After device implantation the lower pacing should be adjusted to 70 ppm. There are some
observations that higher pacing rates reduce the beat-to-beat variability typically seen in atrial
fibrillation and lead to a more stable ventricular heart rate (17). The latter can be achieved either
with the fixed programming to higher pacing rate which many patients do not accepted during
longer follow-up or by the activation of specific pacing functions.
The other approach for optimised ventricular pacing in these patients is to reduce or avoid the
conventional right ventricular pacing. After AV node ablation and pacemaker implantation some
patients do not improve and even deteriorate. One explanation comes from the placement of the
ventricular lead in the right ventricular apex. The disadvantages of pacemaker-induced left branch
bundle block with its subsequent ventricular mechanical asynchrony had been worked out during
the last years. The presently studies solutions are the implantation of the ventricular lead in
alternative pacing sites mainly in the right ventricular outflow tract or in a side branch of the
coronary sinus. After the upgrading to a biventricular pacing system most patients improved in
respect to their NYHA-class and had a decrease in their hospitalisations (18). Some more recent
published studies could not verify these findings (19).

II. Implantable defibrillators
The main reasons for death in heart failure patients are sudden cardiac death caused by the onset
of ventricular tachycardia or fibrillation or hemodynamic deterioration. The presently most accepted
therapy for the prevention of the first cause is the implantation of a cardioverter / defibrillator (ICD).
The implantation for secondary prevention that are patients with survived sudden cardiac death or
with sustained ventricular tachycardia is well established. The present issue is the extension of the
indication to primary prevention which are patients with a high risk for such an event, but yet with
no arrhythmic event. The efficacy of ICD therapy for primary prevention has been definitely shown
for patients with ischemic cardiomyopathy and a left ventricular ejection fraction < 35% (20, 21). In
a subsequent analysis patients with atrial fibrillation seemed to have a greater benefit than those in
sinus rhythm. In respect to patients with non-ischemic cardiomyopathy the data from several
studies are divergent (21, 22).
A single-chamber device is often sufficient in patients with an indication for primary prevention. A
potential interaction have atrial fibrillation if the ventricular rates are not properly rate controlled e.g.
during exercise. During these conditions the ventricular rate exceeds the lower detection rate and
the ICD classifies the high rates as an episode of ventricular tachyarrhythmia and triggers the
delivery either of ventricular ATP or a shock. As a consequence, the patients receive one or
recurrent inappropriate shocks which are very painful as the patient is in complete consciousness.
The solution is an optimised ICD programming D with a high detection rate of the so-called VF
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zone, the activation of additional detection criteria such as rate stability or sudden onset or if
indicated the implantation of a dual-chamber ICD with a second atrial lead for an extended
discrimination between atrial and ventricular tachyarrhythmias.
Another issue of paroxysmal atrial fibrillation is the observation that these patients may have more
frequent episodes of ventricular tachyarrhythmias (23).

III. Cardiac resynchronisation therapy
Patients with advanced heart failure frequently have a left bundle branch block (LBBB).
Echocardiographic and hemodynamic measurements revealed that the presence of LBBB induces
mechanical resynchronisation of the left ventricle. The aim is a cardiac resynchronisation. The
present non-pharmacological solution is the implantation of a biventricular pacemaker or ICD
system. For this approach a special pacing lead is implanted in a lateral side branch of the
coronary sinus and a conventional pacing lead in the apex of the right ventricle. Biventricular
pacemakers restore the mechanical ventricular synchrony and improve morbidity as well as
mortality (24, 25).
Most yet published randomised studies with a favourable outcome included patients in permanent
sinus rhythm and the present recommendations include the presence of sinus rhythm (26). The
outcome was less effective in patients with permanent atrial fibrillation and LBBB (27). Moreover,
most patients in this study underwent AV node ablation to initiate permanent ventricular pacing.
Despite this report and based on the observation of Leon there is an increasing number of reports
with effective CRT in patients with permanent AF. In some case reports, the AF spontaneously
terminated.
On the other hand, the new onset of atrial tachyarrhythmias is a frequent adverse effect in many
patients who had received a CRT device (28). The MASCOT trial assesses the efficacy of a
specific overdrive pacing function for the prevention of new-onset AF in these patients (29).
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