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ABSTRACT 

Objective: To determine the predictors of short-term and long-term success of electrical cardioversion in persistent atrial 
fibrillation. 
Study Design: Prospective longitudinal study. 
Place and Duration of Study: Department of Cardiology, Electrophysiology Division, Armed Forces Institute of Cardiology & 
National Institute of Heart Diseases (AFIC-NIHD), Rawalpindi Pakistan, from Sep 2024 to Apr 2025. 
Methodology: A total of 119 male and female patients aged 20 to 90 years diagnosed with persistent atrial fibrillation. Patients 
with valvular heart disease, prior history of electrical cardioversion, paroxysmal atrial fibrillation, and left atrial clot were 
excluded. Electrical cardioversion was performed, and short-term (sinus rhythm restoration after a week) and long-term 
(sinus rhythm restoration after three months) success was noted. Data analysis was carried out using Statistical Package for 
the Social Sciences (SPSS) version 26. 
Results: The mean age of the participants was 55.95±11.46 years, and the mean Atrial Fibrillation (AF) duration was 12.63±3.72 
days. Patients aged more than 50 years were 77(64.7%), and 72(60.5%) patients were male. Successful cardioversion was 
recorded in 104 patients (87.4%). Short-term and long-term success was recorded in 92(77.3%) and 80(67.2%) patients, 
respectively. Acute successful cardioversion was more frequent when performed by a consultant with more than 12 years of 
experience (91.0% versus 76.7%, p-value 0.041). 
Conclusion: Electrical cardioversion was shown to be an effective and successful therapy for persistent atrial fibrillation. 
Although success rates inevitably declined over time, the promising early outcomes demonstrate that electrical cardioversion 
is a dependable first-line technique for restoring sinus rhythm. 
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INTRODUCTION 

Atrial fibrillation (AF) affects approximately 2.3 
million individuals in the United States alone, and its 
occurence increases with age,1 leading to catastrophic 
complications, including thromboembolic phenomena 
and death.2 Current treatment options available 
include rate-limiting agents and anticoagulants, and 
electrical or pharmacological cardioversion,3 however, 
treatment goal is restoration of normal sinus rhythm 
as it not only decreases thromboembolic phenomena 
and complications of anticoagulation therapy but also 
improves cardiac function.4 Electrical cardioversion 
(EC) is the preferred treatment due to its rapid 
restoration of a normal sinus rhythm (NSR), higher 
success rate, and fewer adverse effects.5 Multiple 
studies have explored factors affecting the outcomes of 

EC, aiming to identify factors associated with 
increased efficacy of electrical cardioversion with 
increasing age, increased body mass index (BMI), long 
duration of AF comorbid conditions, Left Ventricle 
(LV) dysfunction, deranged Thyroid Function Tests 
(TFTs), and enlargement of the left Atrium (LA), to be 
the factors determining recurrence of AF, whereas 
others showed contradictory results.6,7 In the AFFIRM  
(Atrial Fibrillation Follow-up Investigation of Rhythm 
Management) study, LA diameter was shown to be a 
strong predictor of AF recurrence, within 6 months of 
successful cardioversion, particularly when the 
diameter exceeded 5.0 cm, while P-wave duration of 
>135 milliseconds was noted as another risk factor.8 
Furthermore, young age and short duration of AF <3 
months and concomitant antiarrhythmic therapy have 
been associated with favorable outcomes of EC with 
increased likelihood of long-term maintenance of 
NSR.9,10 Few studies in Pakistan explored factors 
associated with the success rate and recurrence of 
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atrial fibrillation after electrical cardioversion in 
patients with persistent atrial fibrillation. This study 
aims to generate local evidence on this important 
problem and provide a platform for future research on 
this topic and to determine the predictors of short-
term and long-term success of electrical cardioversion 
in persistent atrial fibrillation. 

METHODOLOGY 

This study was conducted at the Department of 
Cardiology, Electrophysiology Division, AFIC-NIHD, 
Rawalpindi Pakistan, from September 2024 to April 
2025, after obtaining ethics approval from the Ethics 
Committee of AFIC/NIHD on 12th September 2024 
(Approval No: 9/2/R&D/2024/328). 

Persistent atrial fibrillation was defined as atrial 
fibrillation episodes lasting >7 days or requiring 
termination by electrical or medical cardioversion.11,12 
Restoration of sinus rhythm after electrical cardio-
version, confirmed on ECG, was labelled successful 
cardioversion, persistence of sinus rhythm at seven-
day follow-up was called short-term success, and 
sinus rhythm at 3 months was called long-term 
success. The sample size was 119 was calculated using 
the World Health Organisation (WHO) sample size 
calculator, with an anticipated occurrence of persistent 
AF of 8.4%, a 5% margin of error, and a 95% 
confidence level.13 Participants were enrolled using a 
non-probability consecutive sampling technique. 

Inclusion Criteria: Male and female patients, aged 20 
to 90 years, diagnosed with persistent atrial fibrillation 
were included.  
Exclusion Criteria: Patients with valvular heart 
disease, right atrial enlargement of more than 50mm, 
prior history of electrical cardioversion, paroxysmal 
atrial fibrillation, and left atrial clot were excluded. 

Informed written consent was taken from all 
enrolled participants. Baseline information and 
demographics, including age (years), gender 
(male/female), Body mass index (BMI, weight in 
kg/height in m²), duration of AF (days), and 
comorbidities such as diabetes (HbA1c >6.5%) and 
hypertension (Blood Pressure > 140/80 mmHg), were 
recorded. History was taken and physical 
examinations were performed by co-researcher under 
the supervision of a consultant electrophysiologist. 
Echocardiography was performed to assess Left 
Ventricular Ejection Fraction (LVEF), Left Atrium (LA) 
size, and valve function. Patients continued to receive 
anticoagulation and other medicines. Direct Current 
Cardioversion (DCCV) was performed under 

conscious sedation. Two pairs of electrode patches 
were placed on the anterior chest wall, and a biphasic 
200J shock was delivered using the electrode pair.9 In 
the event of failure, a second shock was administered 
in the same manner. If the second shock failed, the 
third shock was administered at 200J, with electrodes 
placed in an anteroposterior position on the left side of 
the chest. A post-DCCV ECG was obtained to confirm 
successful cardioversion, as noted according to 
operational definitions. Upon stabilization, patients 
were discharged with home medications and 
scheduled for follow-up in the outpatient department 
at one week and then at three months. ECG was 
performed at each follow-up visit to assess both short-
term and long-term success. Figure shows patient flow 
diagram of the study. 
 

 
Figure: Patient Flow Diagram (n=119) 
 

Data analysis was carried out using Statistical 
Package for the Social Sciences (SPSS) version 26. 
Means±SD were recorded for quantitative data, such 
as age, BMI, AF duration, and consultant experience, 
after checking the normality of the data with the 
Shapiro-Wilk test, while frequencies and percentages 
were recorded for qualitative data like gender, 
smoking history, comorbidities, successful cardio-
version, short-term, and long-term success. Successful 
cardioversion, both in the short term and long term, 
was stratified by age, gender, BMI, duration of AF, 
smoking history, and comorbidities to control for 
effect modifiers. Chi-square test was applied where a 
p-value ≤0.05 was considered as statistically significant.  

RESULTS  

A total of 119 patients were enrolled with mean 
age of the participants being 55.95±11.46 years, mean 
BMI being 24.46±1.60 kg/m², mean AF duration being 
12.63±3.72 days and mean consultant experience being 
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10.93±3.23 years. Participants aged 50 years or older 
were 77(64.7%), and 72(60.5%) were male while 
patients with a BMI of more than 24.0kg/m2 were 
75(63.0%) and 37(31.1%) patients had a history of 
smoking, as shown in Table-I. 
 

Table-I: Baseline Parameters of Study Participants (n=119) 

Parameters n(%) 

Age (years) 
50 or below 42(35.3) 

More than 50 77(64.7) 

Gender 
Male 72(60.5) 

Female 47(39.5) 

BMI (kg/m2) 
24.0 or below 44(37.0) 

More than 24.0 75(63.0) 

AF Duration (days) 
10 or below 48(40.3) 

More than 10 71(59.7) 

Smoking 
Yes 37(31.1) 

No 82(68.9) 

Comorbidities 
Yes 34(28.6) 

No 85(71.4) 

Consultant experience (years) 
Above 12 89(74.8) 

Below 12 30(25.2) 
BMI: Body mass index, AF: Atrial fibrillation 
 

Successful cardioversion was recorded in 
104(87.4%) patients with short-term success observed 
in 92(77.3%) patients, while long-term success was 
recorded in 80(67.2%) patients. Out of the total 89 
patients, 81(91.0%) underwent successful cardio-
version performed by a consultant with more than 12 
years of experience, compared to 23(25.8%) patients 
who underwent cardioversion performed by a 
consultant with less than 12 years of experience, which 
was statistically significant (p-value =0.041) but no 
other significant association was recorded, as shown 
in Table-II.  

 

Table-II: Association of Successful Cardioversion with Baseline 
Parameters (n=119) 

 
Successful CV 

n(%) 
Total 
n(%) 

p-value  
Yes No 

Age (years) 
50 or below 36(85.7) 6(14.3) 42(100.0) 

0.683 
More than 50 68(88.3) 9(11.7) 77(100.0) 

Gender 
Male 60(83.3) 12(16.7) 72(100.0) 

0.098 
Female 44(93.6) 3(6.4) 47(100.0) 

BMI (kg/m2) 
24.0 or below 41(93.2) 3(6.8) 44(100.0) 

0.145 
More than 24.0 63(84.0) 12(16.0) 75(100.0) 

AF Duration (days) 
10 or below 40(83.3) 8(16.7) 48(100.0) 

0.272 
More than 10 64(90.1) 7(9.9) 71(100.0) 

Smoking 
Yes 31(83.8) 6(16.2) 37(100.0) 

0.425 
No 73(89.0) 9(11.0) 82(100.0) 

Comorbidities 
Yes 28(82.4) 6(17.6) 34(100.0) 

0.295 
No 76(89.4) 9(10.6) 85(100.0) 

Consultant 
Experience (years) 

Above 12 81(91.0) 8(9.0) 89(100.0) 
0.041 

Below 12 23(76.7) 7(23.3) 30(100.0) 
BMI: Body mass index, AF: Atrial fibrillation, CV: Cardioversion 

Short-term success did not vary significantly 
across age, gender, BMI, AF duration, smoking status, 
or comorbidity groups. Consultant experience was the 

only factor independently associated with short-term 
success, with operators having more than 12 years of 
experience demonstrating higher success rates 
(p=0.009) as shown in Table-III. 
 

Table-III: Association of Short-Term Success with Baseline Parameters 
(n=119) 

 
Short term 

success n(%) 
Total 
n(%) 

p-value  
Yes No 

Age (years) 
50 or below 33(78.6) 9(21.4) 42(100.0) 

0.808 
More than 50 59(76.6) 18(23.4) 77(100.0) 

Gender 
Male 54(75.0) 18(25.0) 72(100.0) 

0.456 
Female 38(80.9) 9(19.1) 47(100.0) 

BMI (kg/m2) 
24.0 or below 38(86.4) 6(13.6) 44(100.0) 

0.071 
More than 24.0 54(72.0) 21(28.0) 75(100.0) 

AF Duration 
(days) 

10 or below 33(68.8) 15(31.3) 48(100.0) 
0.067 

More than 10 59(83.1) 12(16.9) 71(100.0) 

Smoking 
Yes 32(86.5) 5(13.5) 37(100.0) 

0.108 
No 60(73.2) 22(26.8) 82(100.0) 

Comorbidities 
Yes 30(88.2) 4(11.8) 34(100.0) 

0.078 
No 62(72.9) 23(27.1) 85(100.0) 

Consultant 
Experience (years) 

Above 12 74(83.1) 15(16.9) 89(100.0) 
0.009 

Below 12 18(60.0) 12(40.0) 30(100.0) 
BMI: Body mass index, AF: Atrial fibrillation 
 

Long-term success did not differ significantly 
across age, gender, BMI, AF duration, or consultant 
experience but smoking status and the presence of 
comorbidities were significantly associated with long-
term outcomes as patients with no history of smoking 
had lower success rates (p=0.010), and patients with 
comorbidities demonstrated higher long-term success 
(p=0.026). These findings suggest that long-term 
success is influenced more by patient-related clinical 
factors than by operator experience, as shown in 
Table-IV. 
 

Table-IV: Association of Long-Term Success with Baseline Parameters 
(n=119) 

 
Long term 

success n(%) 
Total 
n(%) 

p-value  
Yes No 

Age (years) 
50 or below 30(71.4) 12(28.6) 42(100.0) 

0.471 
More than 50 50(64.9) 27(35.1) 77(100.0) 

Gender 
Male 46(63.9) 26(36.1) 72(100.0) 

0.337 
Female 34(72.3) 13(27.7) 47(100.0) 

BMI (kg/m2) 
24.0 or below 32(72.7) 12(27.3) 44(100.0) 

0.328 
More than 24.0 48(64.0) 27(36.0) 75(100.0) 

AF Duration 
(days) 

10 or below 30(62.5) 18(37.5) 48(100.0) 
0.366 

More than 10 50(70.4) 21(29.6) 71(100.0) 

Smoking 
Yes 31(83.8) 6(16.2) 37(100.0) 

0.010 
No 49(59.8) 33(40.2) 82(100.0) 

Comorbidities 
Yes 28(82.4) 6(17.6) 34(100.0) 

0.026 
No 52(61.2) 33(38.8) 85(100.0) 

Consultant 
Experience (years) 

Above 12 62(69.7) 27(30.3) 89(100.0) 
0.329 

Below 12 18(60.0) 12(40.0) 30(100.0) 
BMI: Body mass index, AF: Atrial fibrillation 
 

DISCUSSION  
In our study, successful cardioversion with 

restoration of sinus rhythm was recorded in 
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104(87.4%) patients, short-term success was observed 
in 92(77.3%) patients while long-term success was 
recorded in 80(67.2%) patients. Our study results were 
significantly higher than literature, where reported 
success rate of 67% and long-term success rate of 
72.0% was found.10,14 However, another author 
reported acute successful cardioversion was observed 
in 94.5% patients, which was slightly higher than our 
findings while at long-term follow-up, a sinus rhythm 
was recorded in 61.0% of patients.15 Better success 
rates were reported in another study which grouped 
patients according to the duration of AF, where acute 
success rate among patients with AF duration of less 
than 2 months was 98.5%, compared to 97.1% with AF 
duration of 2 to 4 months, and 96.5% with AF duration 
of more than 6 months.16 We noted a successful 
cardioversion rate among patients aged more than 50 
years at 88.3% versus 85.7% where females (93.6%) 
were more likely to have a successful cardioversion 
compared to males (83.3%), however, this difference 
was not statistically significant with similar 
observations recorded in relation to BMI and AF 
duration, supported by recent evidence.17 While low 
BMI was frequently found in successful cardioversion, 
the success rate was statistically not different with 
those identified as having AF despite being 
underweight or of normal weight had a poorer 
prognosis than their obese counterparts.18,19 Although 
no significant association between gender was noted, 
female patients had more frequent successful 
cardioversions, in contrast to another study where 
female patients had poor cardioversion outcomes.20 
There is evidence linking the length of AF to the 
transition from coarse to fine AF, but there is an 
indication that coarse AF patients have a better chance 
of entering and staying in sinus rhythm; however, this 
was unrelated to the length of AF.21 A trial remodeling 
appears to be linked to the duration of AF, although 
rate-induced cellular calcium excess has also been 
demonstrated to promote atrial remodeling regardless 
of time, suggesting that atrial remodeling may also 
occur rapidly.22  
LIMITATIONS OF STUDY 

This study has several limitations. It was a single-
center study with a relatively small sample size, which limits 
the generalizability of the findings. Additionally, the follow-
up duration was relatively short, and atrial fibrillation 
recurrence was assessed using only a 12-lead ECG during 
follow-up visits; continuous monitoring with Holter or other 
ambulatory devices was not performed, which may have led 
to under-detection of asymptomatic or intermittent 
arrhythmias. Future multicenter studies with larger cohorts, 

longer follow-up, and comprehensive rhythm monitoring 
are warranted. 
CONCLUSION 

Electrical cardioversion was shown to be an effective 
and successful therapy for persistent atrial fibrillation with a 
significant relationship between acute procedure success and 
the experience of the attending physician, which highlights 
the importance of procedural expertise in enhancing 
effectiveness.  
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