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Adeleterious interactionbetweenomecamtiv
mecarbil and atrial fibrillation in patients with
heart failure: an influence of digoxin?
Peter van der Meer*, Michiel Rienstra , and Dirk J. van Veldhuisen
Department of Cardiology, University Medical Center Groningen, University of Groningen, 9700 RB, Groningen, The Netherlands

This editorial refers to ‘Influence of atrial fibrillation on efficacy and safety of omecamtiv mecarbil in heart failure:
the GALACTIC-HF trial’, by S.D. Solomon et al., https://doi.org/10.1093/eurheartj/ehac144.

Graphical Abstract Summary of ongoing prospective studies on cardiac glycosides in heart failure patients.
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Atrial fibrillation (AF) is commonly seen in patients with heart failure
(HF). Its prevalence increases with severity of HF, and patients with
AF are older, and have more comorbidities and a poorer prognosis.
In addition, some cornerstone therapies for HF seem to be less ef-
fective in HF patients with AF. For example, an individual-patient
data meta-analysis of 10 randomized trials in HF patients revealed
no beneficial effect of beta-blockers in patients with AF.1 A similar
interactive effect with AF is now observed with omecamtiv mecarbil,
a cardiac myosin activator. This so-called ‘myotrope’ results in im-
proved contractility by selectively binding to myosin. In several smal-
ler studies. it was shown that omecamtiv increased both systolic
ejection time and stroke volume2 without increasing intracellular cal-
cium concentrations and even lowering heart rate without an effect
on cardiac conduction. In the much larger GALACTIC trial, .8000
patients with HF with reduced ejection fraction (HFrEF) were rando-
mized to omecamtiv vs.placebo.3 Overall, there was a relatively mo-
dest, but significant, reduction (8% relative risk reduction) in the
primary endpoint, HF hospitalization, and cardiovascular mortality,
with an absolute risk reduction of 2.1% during a median follow-up
of 22 months. Very recently, the topline results of the
METEORIC-HF (Multicenter Exercise Tolerance Evaluation of
Omecamtiv Mecarbil Related to Increased Contractility in Heart
Failure) were presented. In this study, omecamtiv did not have a
beneficial effect on peak oxygen uptake.4

In the current issue of the European Heart Journal, Solomon and
colleagues report on the impact of the presence of AF or atrial flutter
(AFF) on the effect of omecamtiv in the GALACTIC Trial.5 Overall,
27% of the patients had AFF at study start and, as expected, these
patients were older, had more severe HF, slightly higher left ventricu-
lar ejection fraction (LVEF), and were more likely to experience an
adverse outcome. The authors conclude that patients with AFF did
not derive benefit from omecamtiv. When the investigators further
assessed this interaction and stratified for the baseline use of digoxin,
they found that especially in patients who used digoxin, omecamtiv
was associated with a poorer outcome. Interestingly, this negative
interaction with digoxin was only observed in patients with AFF at
baseline, and not in those without AFF (presumably, the majority
of these patients had sinus rhythm).

Why is omecamtiv associated with a poorer outcome in HF pa-
tients with AFF, and why might this be associated with the use of di-
goxin? With regard to the first question, the authors discuss several
possible explanations. They suggest that AFF patients may have used
higher digoxin doses than those with without AFF, but limited infor-
mation on digoxin doses and no dose–effect relationship between
digoxin and outcome has been assessed. Furthermore, no serum
digoxin concentrations were measured. In addition, of importance
is not only the presence of AFF at study start, but also the risk of
developing AFF during the course of HF, which generally points
towards a poorer prognosis. In a recent post-hoc analysis from
GALACTIC, it was shown that patients with more severe HF, in par-
ticular, could potentially derive benefit from omecamtiv; however,
AFF was also more prevalent in these patients.6 Furthermore, it
cannot be ruled out that omecamtiv together with digoxin may
have significantly affected heart rate, and play of chance can of course
also not be excluded.

With regard to the influence of digoxin, a large number of studies
have reported opposing results about the efficacy and safety of

digoxin in HF patients. However, only a few prospective randomized,
placebo-controlled studies (of reasonable size) have been per-
formed. By far the largest study is the DIG study in 8000 patients
with sinus rhythm,7 and there are two other smaller studies,
RATE-AF8 andDIMT.9 Most if not all other data come from post-hoc
analyses of randomized trials and observational studies, and a few
withdrawal studies.

It is well known that digoxin is given to sicker patients and as such
there is a clear ‘treatment indication bias’. Many studies tried to cor-
rect for these baseline differences, for example by propensity score
matching; however, such analyses remain fraught with difficulties.
Indeed, in a recent post-hoc study of DIG, it was shown that covari-
ate adjustments for almost all baseline characteristics was insufficient
to correct for the prescription bias.10,11 This could very well also be
the case in the current substudy of GALACTIC. The authors cor-
rected for baseline characteristics, but whereas the treatment with
omecamtiv was randomly assigned this was obviously not the case
for digoxin and may very well account for the increased mortality
risk observed with digoxin use in AFF (but not in non-AFF) patients.

Whether there is a direct effect of omecamtiv on digoxin levels in
patients with HF is mostly unknown. In young and healthy volunteers,
it has been shown that a single dose of digoxin (0.5 mg) together with
a single dose of omecamtiv (50 mg) leads to a small increase in the
maximum plasma concentration of digoxin compared with digoxin
alone.12 Since digoxin is mainly eliminated by the kidneys and renal
dysfunction was present in more than half of the GALACTIC popu-
lation, this may well have led to higher digoxin concentrations in pa-
tients randomized to omecamtiv. From post-hoc analysis from the
DIG trial, it is well known that higher serum digoxin concentrations
are associated with a poorer outcome, whereas beneficial effects
were observed in the low concentration range (,1.0 ng/L).13 In pa-
tients with AF, a recent study also showed beneficial effects of low-
dose digoxin (RATE-AF).8

In line with this concept, there are currently two prospective,
placebo-controlled randomized trials underway which are studying
the effects of low dose digitalis glycosides on outcome in patients
with HF (Graphical Abstract). The first is the DIGIT-HF (DIGitoxin
to Improve ouTcomes in patients with advanced chronic Heart
Failure) trial which is mainly conducted in Germany, and which will
examine the effect of (relatively low-dose) digitoxin in HF.14 The se-
cond trial is the DECISION trial (Digoxin Evaluation in Chronic heart
failure: Investigational Study In Outpatients in the Netherlands).11

Both trials will enrol HF patients in sinus rhythm and in AFF, and
these two trials will provide an answer to the current place of digitalis
in patients with HF.

In conclusion, it is unclear what the place is of omecamtiv mecarbil
in HF, given the relatively small effect size on cardiovascular out-
comes, neutral effects on exercise capacity, and particularly in the
light of the observed effects in patients with AFF, reported in the
study by Solomon et al.5 In addition, the potential influence of digoxin
in this context is difficult if not impossible to judge, given the limita-
tions discussed above, and we will have to await currently ongoing,
randomized outcome trials.

Conflict of interest: the authors are principal investigators of the
DECISION study which is supported by the Dutch Heart Foundation
(grant no. 848090001).
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