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Objective: To compare an efficacy of amiodarone and digoxin in terms of rate control in patients with atrial fibrillation (AF) with
rapid ventricular response at the emergency department.

Materials and Methods: The present study was a descriptive, retrospective study conducted at the University Hospital. The inclusion
criteria were age over 18 years, presenting at the emergency room with AF and heart rate over 120 beats/min, and systolic blood
pressure over 90 mmHg. There were four clinical outcomes examined including successful heart rate control, heart rate difference,
treatment duration, and vital signs after treatment.

Results: During the study period, there were 147 patients who met the study criteria. Of those, 85 (57.83%) received amiodarone
treatment. Regarding treatment outcomes, the amiodarone group had a significantly higher proportion of patients who achieved
successful heart-rate control rate than the digoxin group (89.41% vs. 51.61%; p<0.001). Patients who received amiodarone were
1.4-times more likely to achieve a normal heart rate than digoxin (95% CI = 1.2 to 1.7 times, p-value <0.001). The two groups were
comparable in terms of the other outcomes.

Conclusion: Intravenous amiodarone was able to control ventricular rate in AF patients better than digoxin. In settings in which
access to intravenous antiarrhythmic agents is limited, amiodarone may be a potential alternative agent.
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Atrial fibrillation (AF) is a common cardiac
arrhythmia treated at the emergency department. The
admission rate of AF in the US was approximately 410,000
times in 2010 which was linear correlation from the year
1996(1). AF has been shown to increase the risk for stroke and
thromboembolism by six times(2,3). The common presenting
symptoms of AF at the emergency room are palpitations
(52.8%) or chest pain (22.7%)(4). Atrial fibrillation with rapid
ventricular response is a common condition at the emergency
department and requires treatment. Out of 371 patients with
new onset AF, 301 patients (81.13%) were eligible for active
management. A previous study also showed that AF patients
with rapid ventricular response had a 91.8% admission rate
from the emergency department(5).

There are several medications available that can be

used to lower the ventricular rate in AF patients with rapid
ventricular response conditions including metoprolol,
diltiazem, and amiodarone(6). A study conducted at a coronary
care unit on 100 AF patients with rapid ventricular response
who were randomly treated with either amiodarone or digoxin(7)

found that patients’ heart rates were significantly lower in
the amiodarone group than in the digoxin group (p-value =
0.03). However, the study found comparable ventricular rates
at 24 weeks(8). The reduction in ventricular rate from baseline
was 25% in patients treated with amiodarone vs. 27% in
those treated with digoxin (p-value = 0.8). Both of these
medications are intravenous drugs that are widely available
in emergency departments in resource-limited settings
particularly in developing countries. There has yet been no
study conducted comparing these two medications in terms
of rate control in patients with AF with rapid ventricular
response at the emergency department.

Materials and Methods
The present study was a descriptive, retrospective

study conducted at the University Hospital Emergency
Department. The inclusion criteria were age over 18 years,
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presenting at the emergency room with AF and heart rate
over 120 beats/min, and systolic blood pressure over 90
mmHg. Patients who had a history of sick sinus syndrome,
had received digoxin or amiodarone intravenously within
24 hours prior to admission, had received more than one
heart rate-lowering agent, or were pregnant/breast feeding
were excluded. The study period was between January and
December 2016.

The authors reviewed the emergency medical
records of all eligible patients. Baseline characteristics and
clinical outcomes were recorded. There were four clinical
outcomes examined including successful heart rate control,
heart rate difference, treatment duration, and vital signs after
treatment. Successful heart-rate control was defined as having
a heart rate of 60 to 90 beats/min. Heart-rate difference was
the difference between the baseline heart rate and heart rate
after successful heart-rate control.

Sample size calculation
The sample size of the present study was calculated

based on the results of a pilot study that included 20 patients
with AF who received digoxin and amiodarone. The
proportion of patients receiving each medication was 1: 1.
Successful heart-rate control was achieved in 40% of patients
in the digoxin and 60% in the amiodarone group. In order to
achieve a power of 0.9 and confidence of 95% using a two-
sided method, the required sample size was determined to be
140 patients.

Statistical analysis
Descriptive statistics was used to compare

differences between the digoxin and amiodarone group. Either

a Chi-square or Fisher Exact test was used to determine
differences in categorical data, while an independent t-test or
Wilcoxson rank-sum test was used for continuous data. For
significant outcomes (defined by a p-value of less than 0.05),
risk ratios and 95% confidence intervals (CIs) were also
calculated.

Results
During the study period, there were 147 patients

who met the study criteria. Of those, 85 (57.83%) received
amiodarone treatment. The baseline characteristics of patients
who received digoxin were comparable to those of the patients
who received amiodarone with the exceptions of age, history
of hypertension, and history of kidney disease (Table 1).
The amiodarone group was older on average (73.5 vs. 67.8
years; p-value = 0.013), and had a higher proportion of
patients with histories of hypertension (68.2% vs. 51.6%;
p-value = 0.031) and kidney disease (24.7% vs. 11.3%; p-
value = 0.031) than the digoxin group.

Regarding treatment outcomes, the amiodarone
group had a significantly higher proportion of patients who
achieved successful heart-rate control rate than the digoxin
group (89.41% vs. 51.61%; p<0.001). Patients who received
amiodarone were 1.4-times more likely to achieve a normal
heart rate (95% CI = 1.2 to 1.7 times, p-value <0.001). The
two groups were comparable in terms of the other outcomes
such as heart rate and blood pressure after treatment
(Table 2).

Discussion
The present study compared ventricular-rate

control in AF patients treated with either digoxin or amiodarone

Variables Digoxin (n = 62) Amiodarone (n = 85) p-value

Age (year) 67.8+14.3 73.5+12.8 0.013
Male (n, %) 36 (42.4%) 49 (57.6%) 0.470
Body weight (kg) 60.3+14.5 60.7+12.7 0.901
Height (cm) 159.3+8.3 159.6+9.2 0.900
BMI (kg/m2) 24.2+5.7 23.5+4.7 0.583
Vital signs before treatment

Heart rate (per min) 148.6+14.7 146.6+16.4 0.450
Systolic BP (mmHg) 134.8+28.4 138.5+25.9 0.413
Diastolic BP (mmHg) 80.8+17.4 82.9+14.9 0.455
Body temperature (°C) 37.1+0.9 37.0+0.7 0.429

Hemoglobin (mg, %) 12.3+2.2 12.0+2.1 0.461
Underlying disease (n, %)

Cardiac arrhythmia 26 (41.9%) 45 (52.9%) 0.125
Hypertension 32 (51.6%) 58 (68.2%) 0.031
Diabetes mellitus 20 (32.3%) 30 (35.3%) 0.419
COPD/Asthma 10 (16.1%) 8 (9.4%) 0.165
Congestive heart failure 6 (9.7%) 9 (10.6%) 0.543
Cerebrovascular disease 14 (22.6%) 13 (15.3%) 0.181
Coronary heart disease 16 (25.8%) 31 (36.5%) 0.117
Kidney disease 7 (11.3%) 21 (24.7%) 0.031
Others 29 (46.8%) 32 (37.7%) 0.174

Table 1. Baseline characteristics of atrial fibrillation patients who received either digoxin or  amiodarone treatment
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at the emergency department (89.41% vs. 51.61%), a
comparison that has been previously conducted only in the
coronary care unit(7). Although both amiodarone and digoxin
lower ventricular rate by affecting at the atrioventricular node,
we found that treatment with amiodarone resulted in better
ventricular-rate control (89.41% vs. 51.61%). The heart rate
outcome was slightly lower in the amiodarone group than in
the digoxin group, but the treatment time in the emergency
room was slightly longer in the amiodarone group than in the
digoxin group. This may be due to amiodarone treatment
administration requiring the use of an intravenous drip.

Although the ACC guidelines recommend
intravenous beta-blockers as the first-line of treatment for
ventricular rate control in AF patients(6), it is largely unavailable
in developing countries. A study from one critical care unit
found that intravenous metoprolol resulted in higher rates of
ventricular-rate control than amiodarone and diltiazem in the
overall ICU population(9) but that intravenous metoprolol
had a comparable failure rate to that of amiodarone (but not
diltiazem) in the non-cardiovascular ICU population (OR
1.19, CI 0.68 to 2.09, p = 0.53). This non-cardiovascular
ICU population may be similar to that in our study at the
emergency department. The main disadvantage of intravenous
amiodarone was hypotension. Those who received
amiodarone had a 3.34-times higher risk of requiring
vasopressor therapy than those receiving metoprolol (p-value
<0.01)(9).

The present study had some limitations. First, we
did not study the dosages or regimens of the two medications.
Second, the side effects of the medications were not recorded.
Finally, the sample size was small and the study was
conducted at a single-site referral university hospital.
Finally, other causes or related conditions of AF were not
explored such as obstructive sleep apnea or cardiovascular
diseases(10-14).

Conclusion
Intravenous amiodarone was able to control

ventricular rate in AF patients better than digoxin. In settings
in which access to intravenous antiarrhythmic agents is limited,
amiodarone may be a potential alternative agent.

What is already known on this topic?
Amiodarone and digoxin are the two common

intravenous drugs in developing countries to reduce ventricular
rate in AF.

What this study adds?
Intravenous amiodarone was able to control

ventricular rate in AF patients better than digoxin at the
emergency department.

Acknowledgements
The authors would like to thank North-Eastern

Stroke Research Group and Sleep Apnea Research Group,
Khon Kaen University, Khon Kaen, Thailand.

Conflicts of interest
The authors declare no conflicts of interest.

References
1. Nisar MU, Munir MB, Sharbaugh MS, Thoma FW,

Althouse AD, Saba S. Trends in atrial fibrillation
hospitalizations in the United States: A report using
data from the National Hospital Discharge Survey.
Indian Pacing Electrophysiol J 2018;18:6-12.

2. Jahangir A, Lee V, Friedman PA, Trusty JM, Hodge
DO, Kopecky SL, et al. Long-term progression and
outcomes with aging in patients with lone atrial
fibrillation: a 30-year follow-up study. Circulation
2007;115:3050-6.

3. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as
an independent risk factor for stroke: the Framingham
Study. Stroke 1991;22:983-8.

4. Hamilton A, Clark D, Gray A, Cragg A, Grubb N. The
epidemiology and management of recent-onset atrial
fibrillation and flutter presenting to the Emergency
Department. Eur J Emerg Med 2015;22:155-61.

5. Kang HM, Ng SJ, Yap S, Annathurai A, Ong ME.
Outcomes of patients presenting with primary or
secondary atrial fibrillation with rapid ventricular rate
to the emergency department. Ann Acad Med Singapore
2018;47:438-44.

6. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa
JE, Cleveland JC Jr, et al. 2014 AHA/ACC/HRS
guideline for the management of patients with atrial
fibrillation: a report of the American College of
Cardiology/American Heart Association Task Force on

Outcomes Digoxin (n = 62) Amiodarone (n = 85) p-value

Heart rate difference (per min) median (IQR) 41 (26) 47.5 (30) 0.137
Treatment duration in resuscitation room (min) 100 (120) 130 (340) 0.082
Vital signs after treatment

Heart rate (per min) 101.9+13.8 96.2+18.0 0.115
Systolic BP (mmHg) 130.1+15.4 131.1+21.8 0.806
Diastolic BP (mmHg) 79.4+14.2 77.6+14.3 0.549

Successful heart-rate control 32 (51.61%) 76 (89.41%) <0.001

Table 2. Treatment outcomes in atrial fibrillation patients who received either digoxin or  amiodarone treatment



J Med Assoc Thai|Vol.103|Suppl.1|January 2020                                                                                               43

Practice Guidelines and the Heart Rhythm Society. J
Am Coll Cardiol 2014;64:e1-76.

7. Hofmann R, Steinwender C, Kammler J, Kypta A, Leisch
F. Effects of a high dose intravenous bolus amiodarone
in patients with atrial fibrillation and a rapid ventricular
rate. Int J Cardiol 2006;110:27-32.

8. Tse HF, Lam YM, Lau CP, Cheung BM, Kumana CR.
Comparison of digoxin versus low-dose amiodarone for
ventricular rate control in patients with chronic atrial
fibrillation. Clin Exp Pharmacol Physiol 2001;28:446-
50.

9. Moskowitz A, Chen KP, Cooper AZ, Chahin A,
Ghassemi MM, Celi LA. Management of atrial
fibrillation with rapid ventricular response in the
intensive care unit: A secondary analysis of electronic
health record data. Shock 2017;48:436-40.

10. Phitsanuwong C, Senthong V. CPAP therapy in a young
hypertension patient. Asia Pac J Sci Technol
2016;21:APST-21-04-01.

11. Phitsanuwong C, Ariyanuchitkul S, Chumjan S,
Domthong A, Silaruks S, Senthong S. Does hypertensive
crisis worsen the quality of life of hypertensive patients
with OSA?: A pilot study. Asia Pac J Sci Technol
2017;22:APST-22-02-01.

12. Senthong V, Kukongviriyapan U, Settasatian N,
Settasatian C, Komanasin N. Prevalence and
characteristics of metabolic syndrome in northeast Thai
patients with obstructive coronary artery disease. Asia
Pac J Sci Technol 2016;21:77-85.

13. Sawunyavisuth B. What are predictors for a continuous
positive airway pressure machine purchasing in
obstructive sleep apnea patients? Asia Pac J Sci Technol
2018;23:APST-23-03-10.

14. Buttichak A, Leelayuwat N, Bumrerraj S, Boonprakob
Y. The effects of a yoga training program with fit ball on
the physical fitness and body composition of overweight
or obese women. Asia Pac J Sci Technol 2019;24:APST-
24-02-07.



  ⌫ ⌧ ⌫⌫⌫

   ⌫    ⌫      

 ⌫⌫   ⌧ ⌫⌫⌫
⌫⌫

⌫ ⌦⌫⌦⌦⌫ ⌦ ⌫⌫  ⌫ ⌫⌫
⌫⌫⌫⌫   
   ⌫   ⌫

⌦  ⌫⌦⌫  ⌫⌦ ⌫      
  ⌫⌫⌫ ⌧ ⌫  
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