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Background: Atrial fibrillation is the most commonly encountered arrhythmia. Several antiarrhythmic
agents are effective in restoring and maintaining sinus rhythm.
Aim of the work: To compare the efficacy and rapidity of conversion of recent onset atrial fibrillation
using oral propafenone versus intravenous infusion of amiodarone.
Methods: The study included 200 patients with recent onset atrial fibrillation. Patients were equally
divided into 2 groups; group A where intravenous infusion amiodarone was given and group B where
oral propafenone was administrated. The effectiveness and the time needed for conversion of atrial
fibrillation to sinus rhythm were compared in both groups.
Results: The success of conversion of atrial fibrillation to sinus rhythm was 83% in group A and 85% in
group B, p-value ¼ 0.699. The time elapsed from drug administration till conversion of atrial fibrillation
was 9.07 ± 5.04 hours in group A versus 3.9 ± 1.54 hours in group B, p-value ¼ 0.001. In both groups,
patients who showed failed conversion had a significantly larger left atrial diameter and a significantly
higher high sensitivity C-reactive protein (hsCRP) level.
Conclusion: Oral propafenone was faster than parenteral amiodarone in the conversion of recent onset
atrial fibrillation to sinus rhythm. Patients with failed conversion had a bigger left atrial diameter and a
higher hsCRP when compared to patients with successful conversion.
© 2022 Cardiological Society of India. Published by Elsevier, a division of RELX India, Pvt. Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Atrial fibrillation (AF) is a common worldwide health problem,
and Framingham heart study showed that the prevalence of AF had
increased 3-folds in the past 50 years.1 AF shares the pathophysi-
ology of and is commonly associated with many cardiovascular risk
factors as old age, diabetes mellitus and hypertension. The role of
inflammation in the pathophysiology of AF is complex and
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incompletely understood. Yet, various inflammatory markers and
mediators such as high sensitivity C-reactive protein (hsCRP), and
cardiac troponin I (cTnI) have been linked to the presence and the
outcome of AF.2

The debate of rate versus rhythm control is still going on, as
randomized controlled trials showed no outcome benefit of rhythm
versus rate control. Yet, it was shown that patients who underwent
rhythm control had a slower progression of AF than patients with
rate control strategy.3 Several antiarrhythmic agents are effective in
restoring and maintaining sinus rhythm in patients with AF, and
selection of a particular drug depends on many factors, including
the presence and type of underlying heart disease, concomitant
illnesses, and renal or hepatic dysfunction.4 Class IC and Class III
antiarrhythmic drugs have been used successfully to convert recent
onset AF.5 Both amiodarone and propafenone have relatively high
efficacy and can be administered by intravenous infusion or orally.6
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Propafenone has the advantage of acting rapidly and its efficacy in
converting recent onset AF to sinus rhythm has been documented.7

This study aimed at comparing the success rate and the time
needed for conversion of recent onset AF to sinus rhythm using
either oral propafenone tablets or intravenous infusion of amio-
darone. It also aimed at studying the impact of specific biomarkers
(hsCRP, Troponin & Neutrophil to lymphocyte ratio [NLR]) on the
success of conversion of AF to sinus rhythm.

2. Patients and methods

The study included patients with a recent onset paroxysmal AF
(defined as a palpitation that proved to be attributable to AF within
48 hours of presentation) who were eligible for pharmacological
cardioversion. Patients were recruited from April 2017 to October
2018.

Exclusion criteria included; uncontrolled congestive heart fail-
ure, acute myocardial infarction within 7 Days, previous atrial
flutter (for fear of 1:1 AV conduction with propafenone), previous
thrombo-embolic episodes or stroke, presence of left atrial
thrombi, a known hepatic or renal impairment, advanced broncho-
pulmonary disease, rheumatic valvular heart disease or significant
valve stenosis or regurgitation, significant structural heart disease,
ejection fraction (EF) < 50%, long QT or pre-excitation syndrome,
pregnancy, haemodynamic instability (baseline systolic
Bp � 90 mmHg), previous electrocardiographic documentation of
atrioventricular block or sick sinus syndrome, use of antiarrhythmic
drugs at the time of admission (e.g., Beta Blockers (BBs) or Calcium
Channel Blockers (CCBs)) and history of hypersensitivity to any of
the study medications.

The local institutional ethical committee approved the current
study (registration number is I-140314) and a written informed
consent was obtained from all included patients.

2.1. Sample size calculation

A total of 192 patients (96 patients per group) was needed to
produce the desired effect based on the results of Boriani et al.8

who showed a 57% success of conversion with IV amiodarone and
a 76% success with oral propafenone. The sample size was calcu-
lated using an online sample size calculator (https://clincalc.com/
stats/SampleSize.aspx), with a study power of 80% and a signifi-
cance level of <0.05.

2.2. Clinical assessment

Patients included in this study were subjected to history taking
focusing mainly on history of any previous attacks of AF and
duration of the current AF attack and thorough clinical examination
with special attention to baseline heart rate and blood pressure
measurements and complete cardiac examination. A baseline 12-
lead electrocardiograms (ECG) was performed and the diagnosis
of AF was established based on the following criteria: 1) Absence of
p waves, 2) Presence of irregular atrial electrical activity and 3)
Irregular RR intervals.

2.3. Laboratory work up

Baseline laboratory work up included: complete blood picture
(NLR was calculated as the ratio of neutrophils to lymphocytes),
liver function tests (Alanine aminotransferase (ALT), Aspartate
aminotransferase (AST), Bilirubin: total, direct and indirect), renal
function tests (Urea and creatinine), thyroid function tests, serum
potassium level and random blood sugar.
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Blood samples were also collected for specific biomarkers
evaluation. About 5 mL of venous blood was collected from an arm
vein into one or more tubes. Within an hour the samples were
centrifuged at 3.200 g for 10 min at a temperature of about 41 C�.
The serum was separated into aliquots and was stored at �70
to �80 C� until the assay analysis was performed. The following
markers were measured:

- Plasma troponin-I (cTnI): was measured by using an electro-
chemical (amperometric) sensor and a high-sensitivity enzyme-
linked immunosorbent assay (ELISA) technique (via Stratus CS®,
Siemens, Germany ELISA kit, the results were calculated by (ng/
ml) following the manufacturer's instructions. The 99th
percentile of the URL was calculated to be 0.65 ng/mL based on a
sample of 100 healthy patients from the hospital adherence
region. Therefore, a troponin I of 0.65 ng/mL or higher was
defined as a positive troponin I, between 0.15 and 0.65 ng/mL as
a minor elevation, and a level of �0.15 was defined as non-
detectable.

- High sensitivity C reactive protein (hsCRP): The test was based on
the photometric measurement of the agglutination between
anti-hsCRP coated latex particles and CRP present in the sample.
The hsCRP detection was done by using automated immuno-
metric assay analyzer. The analysis was performed on the BNA
nephelometer by micro-particle-enhanced immunonephelo-
metric assay (Cardiophase hsCRP, Dade Behring, Siemens
Healthcare Diagnostics, Eschborn, Germany) on a Behring BN
ProSpec clinical chemistry analyzer, for which the measuring
range was 0.06e10.2 mg/L.
2.4. Conventional echocardiography

A complete M-mode, two-dimensional and pulsed colour
Doppler echocardiographywere performed using a 2.5MHz phased
array of PHILIPS IE-33 machine. Patients were examined in the
supine and left lateral positions to obtain adequate images in the
parasternal long and short axis views, the four, five and two
chamber apical views, the apical long axis as well as the subcostal
views. The M-mode measurements of the left ventricular as well as
the left atrial dimensions were taken.

Patients were then randomly assigned into 2 groups, using a
closed envelope randomization method. Group (A) consisted of 100
patients who received intravenous amiodarone over a 24-hour
period as follows:

1 Loading (rapid) infusions: 3 mL of amiodarone intravenous (I.V.)
ampoules (150 mg) were added to 100 mL Dextrose 5% in water
(D5W) (concentration ¼ 1.5 mg/mL) and the rate of the infusion
was set to (15 mg/min) so that 150 mg amiodarone was infused
over the first 10 min.

2 Maintenance (slow) infusion: following the rapid infusion,
360mg amiodaronewere infused over the next 6 hours (the rate
of the infusion was 1 mg/min). Then 18 mL of amiodarone I.V.
(900 mg) were added to 500 mL D5W (concentration ¼ 1.8 mg/
mL) and 540 mg amiodarone was infused over the remaining
18 hours (the rate of infusion was 0.5 mg/min).

The second group (group B) consisted of 100 patients who
received a single oral dose of propafenone (600 mg oral dose once).

Conversion to sinus rhythmwas verified by continuous 24-hour
ECG monitoring after drug intake. Blood pressure was measured
hourly to ensure hemodynamic stability. No other rate control
drugs were given to the patients. Patients who did not convert to

https://clincalc.com/stats/SampleSize.aspx
https://clincalc.com/stats/SampleSize.aspx


H.S. Taha, G. Youssef, R.M. Omar et al. Indian Heart Journal 74 (2022) 212e217
sinus rhythm within 24 hours, were considered drug failure and
were offered the usual care of AF patients.

CHA2DS2-VASc score was calculated upon admission, and all
patients were given parenteral anticoagulants (Heparin/Low mo-
lecular weight heparin) provided absence of any contraindication
to anticoagulation.

2.5. Statistics

Statistical analysis was performed using Statistical Package for
Social Science (SPSS) version 17 (SPSS Inc., Chicago, Illinois). For
quantitative data, the mean and the standard deviation were
calculated. Comparison between the studied groupswas performed
with independent samples student t-test/ANOVA tests for contin-
uous variables and Chi-Square/Fischer Exact test for categorical
variables, and a p value < 0.05 was considered statistically
significant.

3. Results

The study included 200 patients, equally randomized to 2
groups, group (A) patients who received parenteral amiodarone
and group (B) patients who received oral propafenone. The baseline
characteristics are shown in Table 1. Both groups were comparable
as regards risk factors, echocardiographic dimensions and left
ventricular systolic function, as well as laboratory findings. The
mean admission serum potassium level was low, and this could be
explained by the high sympathetic tone caused by the anxiety of
palpitations and hospital admission. The high sympathetic tone can
increase the K influx to the cells causing hypokalemia. Another
explanation was that the low potassium level might be the
Table 1
Baseline clinical, echocardiographic and laboratory data.

Variable Amiodarone group (n ¼
Age, years 54.7 ± 5.3
Male sex 61 (61%)
Hypertension 34 (34%)
Diabetes mellitus 49 (49%)
Palpitations 73 (73%)
SOB 24 (26%)
Systolic BP, mmHg 129.8 ± 23.2
Diastolic BP, mmHg 64.7 ± 30.8
Heart rate, bpm 129.37 ± 5.34

Echocardiography mean ± SD

LVEF, % 56.41 ± 11.4
LVEDD (mm) 54.1 ± 2.1
Septal wall thickness (mm) 10.3 ± 1.31
Posterior wall thickness (mm) 9.2 ± 3.1
Left atrial diameter (LAD) (mm) 41.2 ± 2.4

Laboratory work up mean ± SD

Serum potassium (mmol/l) 3.8 ± 2.53
Hemoglobin level (gm/dl) 12.8 ± 3.6
White blood cells count (WBCs) (x103/HPF) 7.8 ± 2.3
Serum creatinine (gm/dl) 0.82 ± 0.6
ALT (U/L) 35 ± 7
AST (U/L) 33 ± 6
TSH (U/ml) 1.3 ± 0.4
Troponin I (ng/mL) 0.44 ± 0.34
NLR 2.9 ± 1.46
hs CRP (mg/dL) 2.8 ± 1.61
CHA2DS2-VASc score 2.31 ± 1.38

ALT; Alanine aminotransferase, AST; Aspartate aminotransferase, BP; Blood pressure,
ventricular end-diastolic dimension, LVEF; Left ventricular ejection fraction, NLR; Neutr
Thyroid stimulating hormone, WBC; White blood cells.
Data are presented either as frequency and (%) or as mean ± SD.
p value was considered significant at a level <0.05.
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predisposing factor for induction of AF. These low potassium levels
were corrected once we received the laboratory results.

Most patients had no previous episodes of AF (68% in group A
and 66% in group B) and the difference between both groups was
insignificant (p ¼ 0.92).

The success rate of conversion to sinus rhythmwas comparable
in both groups, Fig. 1. Group B patients showed numerically higher
percentages of success of conversion as compared to group A and
the pattern was similar in hypertensive and in diabetic patients in
each group. The duration fromdrug administration to conversion to
sinus rhythmwas significantly shorter in group B (3.9 ± 1.5 hours in
group B vs 9.1 ± 5.0 hours in group A, p-value ¼ 0.001). The success
of conversion occurred in the majority of group A patients in the
interval between >6 and �12 hours while in group B, the conver-
sion mostly occurred in less than 3 hours (p-value ¼ 0.001), Fig. 2.
None of the patients experienced drug-induced degeneration of
atrial fibrillation to atrial flutter with increasingly rapid rates.

There was a higher failure rate of conversion in hypertensive
patients of both groups when compared to normotensive patients
(failure rate was 15% vs 2% in group A, p-value ¼ 0.001, and it was
14% vs 1% in group B, p-value<0.001).

Similarly, the failure rate was higher in diabetic patients of both
groups as compared to non-diabetic patients (failure rate was 15%
vs 2% in group A, p-value¼ 0.001, and it was 13% vs 2% in group B, p-
value <0.001).

After conversion to sinus rhythm, the mean heart rate was
73.1 ± 3.5 bpm in group A and 72.1 ± 7.0 bpm in group B, p-
value ¼ 0.539).

When comparing patients who had a successful conversion
versus those who had a failed conversion, the successfully
100) Propafenone group (n ¼ 100) p-value

53.9 ± 7.4 0.380
63 (63%) 0.884
36 (36%) 0.441
47 (47%) 0.443
76 (76%) 0.372
22 (22%) 0.433
126.2 ± 18.8 0.229
66.2 ± 31.1 0.732
128.41 ± 9.08 0.363

mean ± SD

57.26 ± 9.3 0.564
53.6 ± 2.7 0.145
9.8 ± 2.82 0.109
8.8 ± 3.4 0.385
39.7 ± 8.4 0.087

mean ± SD

3.9 ± 1.81 0.748
13.2 ± 2.9 0.387
7.71 ± 2.8 0.804
0.79 ± 0.8 0.764
36 ± 6 0.279
31 ± 7 0.385
1.4 ± 0.7 0.216
0.45 ± 0.46 0.861
2.8 ± 1.63 0.648
2.9 ± 1.37 0.636
2.26 ± 1.28 0.79

hsCRP; High sensitivity C-reactive protein, LAD; Left atrial diameter, LVEDD; Left
ophil to lymphocyte ratio, SD; Standard deviation, SOB; Shortness of breath, TSH;



Fig. 1. The percentage of success of conversion to sinus rhythm in both groups, the overall success in all patients and the success in patients with HTN and patients with DM. p value
was considered significant at a level <0.05.

Fig. 2. The duration from drug administration till conversion to sinus rhythm in both
groups.

Table 2
Characteristics of patients who were successfully converted to sinus rhythm per
group.

Variable Successful conversion Failed conversion p-value

LAD, mm
- Amiodarone group 37.5 ± 7.4 42.7 ± 7.1 0.001*
- Propafenone group 38.1 ± 7.3 42.6 ± 6.2 0.005*
LVEF, %
- Amiodarone group 54 ± 4 53 ± 9 0.311
- Propafenone group 53 ± 8 54 ± 6 0.318
LVEDD, mm
- Amiodarone group 54.2 ± 3.0 55.1 ± 5.0 0.124
- Propafenone group 53.8 ± 2.7 54 ± 3.2 0.633
Troponin I, ng/mL
- Amiodarone group 0.44 ± 0.28 0.46 ± 0.37 0.667
- Propafenone group 0.45 ± 0.21 0.46 ± 0.35 0.806
NLR
- Amiodarone group 2.7 ± 1.5 2.6 ± 1.7 0.659
- Propafenone group 2.6 ± 1.32 2.8 ± 1.48 0.314
hsCRP level, mg/dL
- Amiodarone group 2.9 ± 1.5 3.8 ± 1.4 0.019*
- Propafenone group 2.6 ± 1.4 3.4 ± 1.5 0.013*

hsCRP; High sensitivity C-reactive protein, LAD; Left atrial diameter, LVEDD; Left
ventricular end-diastolic dimension, LVEF; Left ventricular ejection fraction, NLR;
Neutrophil to lymphocyte ratio.
Data are presented as mean ± SD.
*p value was considered significant at a level <0.05.

H.S. Taha, G. Youssef, R.M. Omar et al. Indian Heart Journal 74 (2022) 212e217
converted patients had a significantly lower left atrial dimension
(LAD) and a lower hsCRP in both groups, Table 2.

As regards complications, 4 (4%) patients had bradycardia, 5 (5%)
patients had hypotension and 4 (4%) patients had phlebitis in group
A, while in group B, 8 (8%) patients had bradycardia.

4. Discussion

Atrial fibrillation (AF) is an irregular cardiac rhythm that leads to
loss of the left atrial contractile function.9 The disorganized heart
rhythm invites left atrial (LA) thrombosis and may lead to serious
thromboembolic events (e.g., stroke). Atrial fibrillation is consid-
ered the commonest cardiac arrhythmia, and its incidence in-
creases with age.2

Lone atrial fibrillation is defined as AF without a structural heart
disease, and it is usually seen in young individuals who are at a
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lower risk of thromboembolism. There are 2 options when treating
AF, either to restore and maintain sinus rhythm, or to control the
ventricular rate. Restoration of sinus rhythm leads to return of the
beneficial atrial kick and this improves the cardiac hemodynamics
and exercise tolerance.10,11

Many antiarrhythmic drugs have shown efficacy in conversion
of AF to sinus rhythm. Of these, amiodarone and propafenone were
particularly useful and widely used in clinical practice.

The conversion rate of amiodarone ranged from 41% to 100%
within the first 24 h after administration12 while propafenone has
the advantage of rapid action and its efficacy in converting AF to
sinus rhythm has been documented.13

This study investigated the efficacy of these two commonly used
antiarrhythmic drugs, oral propafenone versus intravenous
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infusion of amiodarone. This study is a continuation of a pilot study
that tested only 50 patients and was published in 2017.14 In the
current study, we investigated 200 patients who suffered from a
recent onset AF within the last 48 hours. The success rate of con-
version in group A was 83%, while in group B, the success rate was
85%. Similar success rates were demonstrated in other studies;
Balla et al15 (success rate 86.2% with amiodarone), Cotter et al16

(82% success with amiodarone) and Kosior et al17 (83% success
with propafenone).

The mean time needed for conversion of AF to sinus rhythmwas
significantly shorter in the propafenone group (3 hours and 9 min)
as compared to the amiodarone group (9 hours and 1 min). This
was similarly demonstrated by Kochiadakis, et al18 who found that
themean conversion timewas 9 hours with amiodarone and 1 hour
with intravenous propafenone. Balla, et al15 stated that the highest
conversion rates with amiodarone were between 6 and 12 hours
and that for propafenone was between 3 and 6 hours after
administration. In addition, Conde et al19 who studied the effect of
oral loading dose of propafenone 600 mg for conversion of recent-
onset AF in patients without structural heart disease had found that
the mean time to conversion to sinus rhythm was 166 min
(120e300 min) which is quite similar to our results. findings are
important because being able to convert AF to sinus rhythm in a
shorter time (using propafenone) permits a shorter hospital stay
and a subsequent reduction of the overall economic burden of
treatment. Besides, it alleviates much of the patient's stress and
anxiety related to prolonged hospitalization.

Patients who were successfully converted to sinus rhythm had a
significantly smaller LAD and a lower hsCRP as compared to patient
who failed to convert, and this association was demonstrated in
both study groups. Similar results were found by Kochiadakis
et al.18 and Abhayaratna, et al.20 and Xinyuan Han, et al.21 It is well
known that an increase in the LAD leads to a structural remodelling
of the LA wall. The pathophysiologic mechanism most consistent
with this is that a chronic hemodynamic burden initially produces
left atrial enlargement which in turn predisposes to atrial fibrilla-
tion.22 Darniellis, et al. had assessed the level of hsCRP in parox-
ysmal recent onset AF and its relation to successful cardioversion.
He concluded that hsCRP level is increased in AF and the higher the
level of hsCRP the lower the success rate of cardioversion.23 Left
ventricular ejection fraction, left ventricular end-diastolic dimen-
sion, cTnI level and NLR showed no difference between patients
with successful versus patients with failed conversion to sinus
rhythm.

Vernakalant is a promising investigational drug that was shown
to be more effective than parenteral amiodarone in conversion of
recent onset AF to sinus rhythm.24 Despite that the drug is
approved in Europe and some other countries, it is not yet FDA
approved.

To our knowledge, this is the first study to demonstrate the
comparable efficacy and the faster mode of action of oral prop-
afenone as compared to parenteral amiodarone. These findings are
important because oral propafenone is readily available, easy to
administrate and does not need admission to the hospital. Using
oral propafenone instead of parenteral amiodarone can reduce the
cost and the burden over the healthcare system because simply, the
patient can be treated at home.

5. Limitation

A considerable number of AF patients, especially those with
recent onset AF, could spontaneously revert to sinus rhythm
without the need for pharmacologic and/or electric treatment, as
proved by Dell O'Frano et al.25 One limitation in our study is that we
did not include a placebo group to test for the rate of spontaneous
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cardioversion. It is possible that some patients could have been
spontaneously reverted without or despite the type of antiar-
rhythmic drug used.
6. Conclusion

Oral Propafenone and intravenous infusion of Amiodarone are
effective antiarrhythmic drugs for conversion of recent onset AF to
sinus rhythm. Oral propafenone has the advantage of a faster onset
of action than amiodarone. The bigger the left atrial diameter and
the higher the hsCRP, the lower the conversion success rate.
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