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Introduction

Left ventricular (LV) dysfunction is found in about 20–30% of
patients with atrial fibrillation (AF). Conversely, AF occur-
rence can deteriorate LV function determining severe LV
dysfunction.1 Moreover, symptoms of heart failure (HF) like
dyspnoea or chest pain may be related to AF occurrence
without more specific symptoms like palpitations.1 Finally,
devices like implantable cardioverter-defibrillator (ICD)
may register atrial high-rate episodes (AHREs), which can
last for more than 5 or 6min and are also called subclinical
AF. The clinical management of these episodes is still con-
troversial. Rhythm vs. rate control strategies is still a mat-
ter of debate. Evidences regarding the use of oral
anticoagulation in patients with AHRE are scarce.
Therefore, AF needs to be confirmed either by surface
electrocardiogram (ECG) or by intracardiac electrograms.

Case presentation

A 64-year-old Caucasian man, with history of hypertension
and previous subclinical myocardial infarction 10years be-
fore (he was treated with single coronary artery bypass
graft: left internal mammalian artery on left anterior
descending artery), was admitted to our emergency de-
partment for aborted sudden cardiac death related to ven-
tricular fibrillation. A dual chamber ICD (Biotronik Iforia 3
DR-T) was implanted in secondary prevention (Figure 1).2

LV ejection fraction was 44%. The ICD was routinely
checked after the implant, and the patient received re-
mote monitoring (RM) system.3 Five years later, AHRE was
detected by RM, and the patient was called for an outpa-
tient visit (Figure 2). Atrial fibrillation episode was discov-
ered lasting for more than 24 h and the patient was
complaining for occurrence of dyspnoea and chest pain but
he was not feeling palpitation or rhythm irregularity. An
echocardiogram was repeated and LV ejection fraction felt

down to 30% and mild left atrial dilatation was found. The
patient was hospitalized for initial HF symptoms and sus-
pect angina. A coronary angiography showed patency of
the bypass graft and no critical stenosis on native coronary
arteries. The first therapeutic action was to start antith-
rombotic therapy with rivaroxaban.1 The thrombo-embolic
risk of the patient was classified as high with a
CHA2DS2VASc score of 4. The second action was to choose
between rhythm or rate control strategy. Initially a rate
control approach was followed, starting treatment with
beta-blocker (bisoprolol 10mg/day). However, after
3months, patient was still complaining of symptoms,
mainly fatigue, dyspnoea, and chest pain during stress.
Since the lack of improvement in symptoms, we decided to
switch to a rhythm control strategy.1 Amiodarone therapy
was started, and an internal electrical cardioversion from
the device was performed restoring sinus rhythm (Figure 3).

Figure 1 Dual chamber implantable cardioverter-defibrillator with
atrial and ventricular lead.
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Figure 2 Atrial fibrillation episode detected with remote monitoring. In the upper intracardiac electrogram (EGM) strip sinus rhythm is still present, in
the other two EGM strips atrial fibrillation is present since the atrial channel (A) shows much more waves than ventricular channel (V).
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At 1-month follow-up after electrical cardioversion, the
patient was feeling better, no more chest pain, fatigue, or
dyspnoea were reported. An echocardiogram performed
after 60days showed an improved LV function with an ejec-
tion fraction of 38%. After 3 years of follow-up, AF burden
was still 0% and no more AHREs episodes were detected
from the ICD, and the patient was in New York Heart
Association (NYHA) functional Class I (Figure 4).

Discussion

Atrial fibrillation and HF frequently coexist in the same pa-
tient, often negatively promoting the course of each other.
Dyspnoea or chest pain without more specific arrhythmic
symptoms may delay the diagnosis of AF in HF patients.
Given the poor outcomes in patients with HF who devel-
oped AF, a prompt diagnosis and therapy could be of para-
mount importance in these patients.

Cardiac implantable electronic devices (CIEDs) with an
atrial lead or dipole for sensing allow continuous monitor-
ing of atrial rhythm potentially highlighting AHRE that en-
able early detection of AF. Prior studies have demonstrated
that the detection of AHRE correlates with electrocardio-
graphic documentation of AF.4,5

Atrial fibrillation can affect HF triggering inappropriate
shocks, precipitating HF, and increasing the risk of
thrombo-embolic stroke. The principal benefits of RM are
early arrhythmia detection associated with a prompt clini-
cal management and patient continuous monitoring allow-
ing patient-tailored strategy of treatment.6,7 The Home
Guide Registry demonstrated that automatic RM allows
early detection of AF with high sensitivity and appropriate
reaction to optimize medical treatment.8 Useful and de-
tailed information about AF episodes such as arrhythmia
recurrences and burden, number and duration of the epi-
sodes, mean and maximum ventricular rate are stored dif-
ferently in CIEDs according to themanufacturer.

Figure 3 Sinus rhythm was restored: the relationship between atrial (A) and ventricular (V) signals is 1:1.

Figure 4 Atrial fibrillation burden is showed. In particular, in September 2015 AF burden is 100% until February 2016. Before and after this period atrial
fibrillation burden is 0% and in 2018 atrial fibrillation burden is still 0% confirming that the patient is still in sinus rhythm.
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If the reliability of RM for AF early detection, notification
and quantification is well established,9–11 evidences re-
garding the use of this technology for early anticoagulation
are less clear.12–15 Ongoing clinical trials will probably bet-
ter clarify the benefit of oral anticoagulation in patients
with AHRE [Apixaban for the Reduction of Thrombo-
Embolism in Patients With Device-Detected Sub-clinical
Atrial Fibrillation (ARTESIA) and Non-vitamin K antagonist
Oral anticoagulations in patients with Atrial High-rate epi-
sodes (NOAH–AFNET)].

In our patient, rhythm control strategy showed better
results compared to rate control strategy to control symp-
toms, in particular chest pain during stress.

Guidelines suggest that HF patients with AF and severe
symptoms may benefit from rhythm control therapy in ad-
dition to rate control.1 Several studies and meta-analysis
tried to compare rhythm vs. rate control strategy in
patients with HF.16–19 Although no significant reduction of
mortality rate, hospitalization, or thromboembolism was
found with rhythm control strategy, persistence of sinus
rhythm improves LV function, exercise capacity, and qual-
ity of life.18,20,21

Once the rhythm control strategy was chosen for our pa-
tient, the use of a new oral anticoagulant allowed a quicker
elective cardioversion compared to vitamin K antagonist
(VKA).

In patients undergoing electrical cardioversion, long-
term novel oral anticoagulant (NOAC) therapy showed simi-
lar results on thrombo-embolic risk prevention compared
to warfarin.22–24 Moreover, the predictable pharmacokinet-
ics and pharmacodynamics of NOACs allows a more rapid
and reliable time to cardioversion without any delay to
achieve stable therapeutic international normalized ratio
(INR) values as it often the case with VKA strategy.22

In conclusion, RM by CIEDs allows early detection of ar-
rhythmia episodes in HF patients even in the absence of
clear symptoms. Continuous monitoring enables physician
to tailor arrhythmia management and treatment in these
patients.
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