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As Braunwald indicated at the end of the 20th century [1],
heart failure (HF) and atrial fibrillation (AF) have become
important worldwide issues that need to be resolved. AF
frequently complicates HF, and HF is highly comorbid with
AF. AF and HF have been suggested to form an accelerated
vicious cycle, and causally, AF induces HF and, conversely,
HF induces AF. Pathophysiologically, the hypothesized
mechanisms by which AF causes HF, include rapid
ventricular response and R-R variability, and those by
which HF causes AF, include interstitial fibrosis in the
myocardium and altered atrial refraction properties [2].
Therefore, adequate heart rate (HR) control and rhythm
management are required in HF patients with AF.
Beta-blockers (BBs) are essential cardioprotective agents
for patients with HF, especially in those with cardiac dys-
function with reduced ejection fraction (EF) [3]. There is a
consensus that higher dose of BBs can be used to improve
the prognosis of patients with HF. The MOCHA investi-
gators reported that BBs resulted in a dose-dependent
improvement of left ventricular function and decreases in
mortality and hospitalization rates in HF patients with
reduced EF (HFrEF) [4]. Similar results have been shown
with lower doses of BBs in studies in the Japanese patients.
Thus, major guidelines worldwide recommend the uptitra-
tion of BBs as long as these are tolerated in patients with
HFrEF, especially in those with a high HR [5].

With regard to HR control, McAlister et al. [6] conducted
a meta-analysis of the use of BBs for the treatment of
HF and reported that the magnitude of HR reduction was
significantly associated with the survival benefit afforded by
BBs to HF patients, but the dose of BBs showed no
such association. Furthermore, the SHIFT trial that used
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ivabradine, an HR-reducing agent that does not work via the
beta adrenoreceptor, has also shown prognostic improve-
ment in HFEF patients [7]. This finding indicated that the
prognostic improvement may be dependent on how much
appropriate HR reduction was achieved and not on how
much the BBs could be uptitrated.

Some studies investigated the prognostic difference in
HF patients based on heart rhythm. Kotecha et al. [8]
reported no benefit of BBs with regard to hospital admis-
sions and mortality in the subgroup of HFrEF patients with
AF, unlike in those with sinus rthythm. However, this study
was a retrospective meta-analysis using somewhat old trials.
Cullington et al. [9] clarified that a slower resting ven-
tricular rate is associated with better survival in HFrEF
patients in sinus rhythm but not in AF patients. Further-
more, prognostic improvement due to the administration of
BBs has not been established in multicenter clinical trials of
HF patients with preserved EF patients common in elderly,
female, or AF patients [5]. These results indicate that the
impact of HR control on prognosis potentially differs
depending on the left ventricular EF or heart rthythm. In the
case of patients in sinus rthythm with AF, we may have to
change our strategy for HR control.

The European Society of Cardiology guidelines report
that the optimal resting HR in patients with AF and HF is
unknown but may be between 60 and 100 beats per minute
[5]. Hudoyo et al. [10] investigated the association between
HR at discharge and cardiovascular outcomes based on the
presence or absence of BBs in HF patients with AF. They
clarified that the lowest HR tertile was associated with an
increased risk of composite outcomes compared to the
middle and highest HR tertiles. However, such an associa-
tion was not observed in patients who were not taking BBs.
In this study, three additional limitations need to be con-
sidered in the interpretation of these results. (1) The subjects
were patients in whom AF was recognized on electro-
cardiography performed at admission. As noted in the
limitations section, the duration of AF was unknown.
Subjects may have included patients with sinus rhythm at
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Fig. 1 Conceptual schema for determining the optimal target HR in HF
patients with AF. The optimal target HR should be set for each patient.
When performing HR control using BBs for HF patients with AF, it is
necessary to consider heart size, systolic function, cardiac relaxation,
and heart rhythm. HR heart rate, HF heart failure, AF atrial fibrillation,
BB beta-blocker

discharge. (2) The patients taking BBs had lower fractional
shortening than those not taking BBs. That is, the group
treated with BBs included many HFrEF patients. However,
in the group treated without BBs, fractional shortening was
relatively maintained, and the group seemed to contain
many HFpEF patients. (3) Some patients with BBs under-
went cardiac resynchronization therapy (CRT). The prop-
erties of CRT pacing may have affected the rhythms and
subsequent prognosis.

When performing HR control using BBs in HF patients
with AF, it is necessary to consider heart size, systolic func-
tion, cardiac relaxation, and heart rhythm (Fig. 1). For hearts
with the same left ventricular EF, the stroke volume is larger
when the heart size is larger. The more strongly the ven-
tricular relaxation function is impaired, the higher the need for
compensation due to the increase in HR. In such cases, the
optimal target HR should be set somewhat higher than usual
to preserve cardiac output. Patients taking BBs with HRs >60
bpm had slightly fewer cardiac events than those not taking
BBs. In patients with HRs <60 bpm, the original effectiveness
of the BBs might have been counteracted by the insufficient
increase in the stroke volume against bradycardia.

In cases in which the HR is excessively suppressed, an
option is to perform device therapy such as CRT, according
to the indication criteria to maintain a sufficient HR;
however, in the event of the absence of such an indication

for device therapy, it may be necessary to reduce the dose of
BBs to increase the HR to 260 bpm.
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