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Efficacy and safety of digoxin in acute heart failure
triggered by tachyarrhythmia

Dear Editor,

Acute heart failure (AHF) is the most common diag-
nosis in the emergency department (ED) leading to
hospitalization [1, 2]. Although tachyarrhythmia is
the most common trigger of AHF, the optimal treat-
ment for reducing the heart rate in AHF triggered
by tachyarrhythmia is largely unknown. Particular
controversy exists regarding the efficacy and safety
of digoxin in AHF triggered by tachyarrhythmia [3].
As the negative chronotropic effect of digoxin is
mainly thought to be due to increasing vagal tone,
few have questioned the possible effectiveness of
digoxin in AHF, a situation characterized by sub-
stantially increased sympathetic tone [4]. On the
other hand, among all currently available negative
chronotropic agents, digoxin is the only one with
positive inotropic effects, and it is inexpensive and
widely available, rendering digoxin a very attrac-
tive option. Therefore, the aim of this study was
to evaluate the short-term efficacy and safety of
digoxin loading in consecutive patients presenting
with AHF triggered by tachyarrhythmia.

This was a single-center, retrospective cohort
study including patients from January 2012 until
December 2018 admitted to the University Hos-
pital Basel, with AHF triggered by tachyarrhyth-
mia (atrial fibrillation/atrial flutter). For this anal-
ysis, patients were eligible if they were naïve to
digoxin (or digitoxin) and received at least 0.75 mg
i.v. or per os (the minimal expected effective dose)
digoxin for heart rate control in either the ED, the
general medical ward, or the intensive care unit
(ICU) [5]. Medical data of interest, including vital
signs, laboratory values, medications prior to and
after digoxin use, and predefined adverse events
(AEs) possibly related to digoxin were obtained
from the detailed medical chart (Online Supple-
ment). Beta blocker was converted to metoprolol-
equivalent dose for calculation [6]. The study was
approved by the ethics committee (reference num-
ber: 2019-00956) for all the patients that had not
refused the general informed consent for the use of
routinely collected data.

The primary efficacy outcome was heart rate reduc-
tion at 24 h and 48 h after 0.75 mg or more of
digoxin was given. The primary safety outcomes
were AEs possibly related to digoxin, transfer to
the ICU, and those observed compared to predicted
30-day mortality. MEESSI score was calculated to
compare observed and predicted mortality [7]. Sec-
ondary endpoints included change in systolic and
diastolic blood pressure at 24 h and 48 h.

Among 210 patients recruited between January
2012 and December 2018, the mean age was 79
years, 61% were women, and most had mild-to-
moderate renal dysfunction (Table S1). Twenty-
three percent of patients had received intravenous
beta blockers in the ED prior to receiving digoxin.
No patient received additional intravenous beta
blocker within 48 h of digoxin (Table S2). One
hundred and fifty-seven patients (75%) remained
in atrial fibrillation 48 h after receiving at least
0.75 mg of digoxin. Ninety-one patients (43%)
were discharged with the maintenance dose of
digoxin. One hundred and twenty-two patients
(58%) received at least 0.75 mg digoxin within 24
h of admission, while 26% received it within 48
h and the rest of the patients received it after 48
h of admission. Among these patients, heart rate
was significantly reduced from 141 ± 22 beats per
minute (bpm) at presentation to 101 ± 23 bpm at
24 h and 98 ± 22 bpm at 48h (both p < 0.001). Sys-
tolic blood pressure increased significantly after
24 h and 48 h (p < 0.001) with a consistent
response irrespective of sex or renal function
(Fig. 1, Tables S3 and S4). One patient (0.5%) expe-
rienced relevant nausea possibly related to digoxin
(Table S5). Predicted and observed 30-day mortal-
ity (10.9% [95% confidence Interval (CI): 9.4–12.5]
and 9.0% [95% CI 5.9–13.7], respectively) were
comparable.

These findings extend and corroborate observa-
tions from two propensity score-matched studies
regarding long-term outcomes in patients hospi-
talized for AHF and atrial fibrillation in the United
States.
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Fig. 1 Efficacy of digoxin. Panels A and B
show changes in heart rate from 0 (baseline) to
24 h and 48 h after receiving digoxin (at least
0.75 mg) in all patients and stratified by sex,
respectively. Panels C and D show changes in
systolic blood pressure (SBP) from baseline to
24 h and 48 h after receiving digoxin (at least
0.75 mg) in all patients and stratified by sex,
respectively. Panels E and F show changes in
diastolic blood pressure (DBP) from baseline to
24 h and 48 h after receiving digoxin (at least
0.75 mg) in all patients and stratified by sex,
respectively. The solid line indicates the mean.
Panels G, H, and I show the median dose,
interquartile range, and 25% and 75%
percentiles of digoxin, beta blocker (metoprolol
equivalent dose), and amiodarone at 0, 24, and
48 h, respectively. In panel I, the median dose,
interquartile range, and 25% and 75%
percentiles of amiodarone at 0, 24, and 48 h
are all zero (0). The dots represent the outliers.
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Digoxin initiation was associated with a lower risk
of AHF readmission and not with mortality [8, 9].

These findings also seem to support the safety of
an unadjusted loading dose in elderly patients with
mild-to-moderate renal dysfunction, although this
was not formally tested.

Some limitations warrant consideration when
interpreting the findings of this study. First, this
was a single-center study. Second, this was an
uncontrolled study and co-administration of other
negative chronotropic drugs after digoxin loading
could have confounded the effect of digoxin. There-
fore, it is important to highlight that no relevant
changes in the doses of the beta blocker occurred
and less than 10% of patients received additional
doses of amiodarone within the 48 h study period.

In conclusion, digoxin was very effective in reduc-
ing the heart rate among patients with AHF trig-
gered by tachyarrhythmia with a favorable safety
profile. It offers physicians a widely available and
inexpensive treatment option for these patients.
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