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ABSTRACT  

Objective: To compare the mean B-type natriuretic peptide (BNP) levels in patients with and without 

atrial fibrillation in postoperative cardiac surgery. 

Methodology: After ethical approval, a prospective cohort study was conducted at the Cardiac Surgery 

Department, Punjab Institute of Cardiology, Lahore from January 2024 to January 2025. A total of 79 

patients aged 45-60 years who underwent coronary artery bypass grafting (CABG) or valvular surgery 

and had no preoperative history of atrial fibrillation were included using non-probability consecutive 

sampling. All subjects underwent electrocardiography (ECG) before and after the procedure to assess 

atrial fibrillation until discharge. BNP levels and routine blood chemistry were also recorded 

preoperatively. 

Results: Atrial fibrillation (AF) occurred in 18 patients (22.8%). The mean preoperative B-type 

natriuretic peptide (BNP) level in patients who developed AF was 614.22 ± 1.26, compared to 443.32 ± 

1.15 in those without AF (p < 0.001). Gender was significantly associated with the occurrence of AF 

with 5 (11.6%) males and 13 (36.1%) females diagnosed (p=0.015). 

Conclusion: Preoperative B-type natriuretic peptide (BNP) levels predict postoperative AF in patients 

undergoing cardiac surgery. BNP levels could be used to better stratify patients in this respect. 
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INTRODUCTION 

Atrial fibrillation is a common condition occurring 

in about 60% of patients within 72 hours after 

cardiac surgery.1Although most episodes are brief 

and resolve on their own, it is significantly 

associated with the incidence of stroke. Advanced 

age, low ejection fraction and electrolyte imbalance 

are predictors of postoperative atrial fibrillation.2 

Other factors including heart failure, large left atrial  
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volume, hypertension and chronic obstructive 

pulmonary disease (COPD) also impact incidence 

of AF.3 Recent research has found that B-type 

natriuretic peptide is linked with atrial fibrillation.4 

BNP levels are a predictor of recurrent atrial 

fibrillation as seen after direct current (DC) 

cardioversion in mild heart failure. Elevated B-type 

natriuretic peptide (BNP) levels at discharge predict 

higher rates of cardiovascular events, such as atrial 

fibrillation.5 It is important to analyze the 

postoperative survival factors, especially in high-

risk patients.  

Latest literature reports that new-onset atrial 

fibrillation (NOAF) is a common condition 

occurring in 3-22% of patients with acute ST-

elevation myocardial infarction (STEMI).6  NOAF 

is associated with elevated risk of heart failure, 

stroke and mortality. Although the exact etiology of 

NOAF remains unclear, possible causes include 

elevated left atrial pressure, ischemia, increased left 
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ventricular (LV) end-diastolic pressure and 

impaired atrial perfusion. Plasma BNP levels are 

independently associated with adverse outcomes in 

patients with STEMI and can lead to low LV 

ejection fraction and adverse LV remodeling.7 

This study was conducted to compare the mean 

BNP levels in patients with and without atrial 

fibrillation following cardiac surgery. 

 

METHODOLOGY 

A prospective cohort study was conducted at the 

Cardiac Surgery Department, Punjab Institute of 

Cardiology, Lahore from January 2024 to January 

2025. A total of 79 patients aged 45-60 years who 

underwent coronary artery bypass grafting (CABG) 

or valvular surgery and had no preoperative history 

of atrial fibrillation were included using non-

probability consecutive sampling. The required 

sample size was estimated using the sample size 

calculator for a 95% confidence level, a margin of 

error of 9% and an anticipated frequency of atrial 

fibrillation of 21%. Patients with thoracic 

deformities, a body mass index (BMI) greater than 

32 kg/m2, a history of previous cardiothoracic 

surgery, patients who underwent emergency 

procedures and those with ejection fraction below 

30% were excluded. The ethical review committee 

of the hospital approved this study (Reference No: 

RTPGME-Research-381) and all participants 

signed an informed written consent. 

Patients were clinically examined; medical history 

was recorded and laboratory tests were performed 

before surgery. All subjects underwent 

electrocardiography (ECG) before and after the 

procedure to monitor for atrial fibrillation until 

discharge. Atrial fibrillation (AF) was defined as an 

abnormally fast heart rate of 110-160 beats per 

minute occurring within 72 hours postoperatively. 

BNP levels and routine blood chemistry were also 

recorded preoperatively. Cardiac activity was 

monitored consistently throughout the hospital 

stay, and any abnormal rhythm was confirmed by 

daily 12-lead ECGs during 72-hours follow-up 

period. 

The data were analyzed using SPSS version 25 

registered for Microsoft windows. The results were 

expressed as mean ± standard deviation (SD) for 

quantitative variables such as age, ejection fraction, 

plasma BNP levels, left atrial (LA) diameter, and 

body mass index (BMI). Qualitative variables such 

as gender, presence of atrial fibrillation (AF), and 

type of surgery were summarized as frequencies 

and percentages. BNP levels were compared 

between patients with and without AF using t-test.  

 

RESULTS 

A total of 79 patients who met the predefined 

inclusion and exclusion criteria were enrolled to 

compare the mean BNP levels between those who 

developed atrial fibrillation and those who did not 

following cardiac surgery. The age distribution 

revealed that 7.6% (n=6) of the participants were 

between 45 and 50 years of age, whereas 92.4% 

(n=73) fell within the 51–60-year age group. The 

overall mean age of the cohort was 55.56 ± 2.78 

years. The mean body mass index (BMI) of the 

study population was 25.91 ± 3.54 kg/m². Of these, 

54.4%(n=43) were male and 45.6% (n=36) were 

females. The mean ejection fraction was 42.10± 

0.87, the mean plasma BNP levels was 482.26± 

72.14 pg/ml and the mean left atrial (LA) diameter 

was 4.39±0.10 cm. A total of 53.2% (n=42) of 

patients underwent coronary artery bypass grafting 

(CABG), while 46.8% (n=37) underwent valvular 

heart surgery (Table I). 

Atrial fibrillation occurred in 18 patients (22.8%). 

The mean BNP level in patients with AF was 

614.22±1.26 pg/ml, compared to 443.32±1.15 

pg/ml without atrial fibrillation (p < 0.001)  

(Table II).  

The incidence of atrial fibrillation was stratified for 

age, gender, BMI and type of surgery (Table III). 

None of the patients aged 45-50 years developed 

AF, however, 18 (24.7%) patients aged 51-60 had 

AF (p=0.328). Eight (28.6%) patients with BMI of 

17-25 kg/m2 and 10 (19.6%) patients with BMI 

greater than 25kg/m2 developed AF (p=0.364). 

Gender was significantly associated with 
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occurrence of AF, with 5 (11.6%) males and 13 

(36.1%) females diagnosed, (p=0.015). Among 

patients, 9 (21.4%) who underwent CABG and 9 

(24.3%) who underwent valvular surgery had AF 

(p=0.759).  

B-type natriuretic peptide (BNP) levels were also 

stratified according to age, gender, BMI and, type 

of surgery (Table IV). Patients aged 51-60 years 

with AF had significantly higher BNP levels 

compared to those without AF (614.22 ± 1.26 vs 

443.38 ± 1.14; p=0.00). Patients in both BMI 

groups with AF had significantly higher BNP levels 

than those without it (p=0.00). Similarly, both male 

and female patients with AF had significantly 

higher BNP levels than those without AF (p=0.00). 

Among patients who developed AF after either 

coronary artery bypass grafting (CABG) or valvular 

surgery also demonstrated significantly elevated 

BNP levels compared to those without AF 

(p=0.00).  
 

Table I: Demographic and clinical information of patients 

Variables N (%) 

Age  

Mean age 55.56±2.78 years 

45-50 years 6 (7.6%) 

51-60 years 73 (92.4%) 

Gender 

Male 43 (54.4%) 

Female 36 (45.6%) 

Mean ejection fraction (%) 42.10 ± 0.87 

Mean plasma BNP levels (pg/ml) 482.26 ± 72.14 

Mean LA diameter (cm) 4.39 ± 0.10 

Mean BMI 25.91± 3.54 

Type of surgery  

CABG 42 (53.2%) 

Valvular 37 (46.8%) 

 

Table II: Incidence of atrial fibrillation and BNP levels in 

association with AF 

Incidence of  

atrial fibrillation 
N (%) BNP levels P value 

Yes 18 (22.8%) 614.22 ± 1.26 

0.000 

No 61 (77.2%) 443.32 ± 1.15  

Table III: Stratification for atrial fibrillation with respect to 

age, BMI, gender and type of surgery 

Age group 
Atrial fibrillation  

Total 
p value 

Yes No 

Age 

45-50 years 0 (0%) 6 (100%) 6 (100%) 
0.328 

51-60 years 18 (24.7%) 55 (75.3%) 73 (100%) 

BMI 

17-25kg/m2 8 (28.6%) 20 (71.4%) 28 (100%) 
0.364 

>25kg/m2 10 (19.6%) 41 (80.4%) 51 (100%) 

Gender 

Male 5 (11.6%) 38 (88.4%) 43 (100%) 
0.015 

Female 13 (36.1%) 23 (63.9%) 36 (100%) 

Type of surgery 

CABG 9 (21.4%) 33 (78.6%) 42 (100%) 
0.759 

Valvular 9 (24.3%) 28 (75.7%) 37 (100%) 

Table IV: Stratification for BNP levels in both groups with 

respect to age, BMI, gender and type of surgery 

 Mean ± SD P value 

Age 

45-50 years 

 With AF - 

Without AF 442.83 ± 1.16 

51-60 years 

0.00 With AF 614.22 ± 1.26 

Without AF 443.38 ± 1.14 

BMI 

18-25 kg/m2 

0.00 With AF 614.37 ± 1.18 

Without AF 443.35 ± 1.08 

>25 kg/m2 

0.00 With AF 614.10 ±1.37 

Without AF 443.31 ± 1.19 

Gender 

Male 

0.00 With AF 614.00 ± 1.41 

Without AF 443.23 ± 1.19 

Female 

0.00 With AF 614.31 ± 1.25 

Without AF 443.47 ± 1.08 

Type of surgery 

CABG 

0.00 With AF 614.22 ± 1.64 

Without AF 443.51 ± 0.97 

Valvular 

0.00 With AF 614.22 ± 0.83 

Without AF 443.11 ± 1.31 
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DISCUSSION 

In the current study, we compared the mean BNP 

levels in patients with and without atrial fibrillation 

following cardiac surgery. The incidence of atrial 

fibrillation was 22.8% after the procedure. BNP 

levels in patients with AF was 614.22 ± 1.26 and 

443.32 ± 1.15 without atrial fibrillation (p=0.000). 

Previous studies agree with our study findings.2, 3, 8 

Arslan et al. also reported a 19.86% frequency of 

postoperative atrial fibrillation in patients who 

underwent on-pump and off-pump CABG.9 The 

incidence of AF was higher after on-pump 

procedure. The risk factors for AF were reported as 

type of surgery, advanced age, hypertension, longer 

hospital stay, sleep apnea, increased surgical 

duration, use of vasopressors, and number of 

coronary artery grafts. 

Herrmann et al. reported a similar incidence of AF 

after CABG i.e. 30%.10 The slightly higher 

frequency of atrial fibrillation in that study can be 

attributed to the higher median age of 71 years. In a 

7-year follow-up, a 6.7% recurrence rate of AF was 

found which was associated with heart failure, 

hemorrhage, prolonged hospital stay, and the need 

for anticoagulant therapy. In contrast, Bianco et al. 

reported a significantly higher incidence of 35.2%, 

which was independently associated with heart 

failure–related mortality and hospital read-

mission.11 A local study also reported a very high 

frequency of 58.7% of postoperative AF associated 

with diabetes, male gender and hypertension.12 

Our study shows that patients with atrial 

fibrillation, regardless of other risk factors, had 

significantly higher levels of BNP. A meta-analysis 

of 20 studies also reported that both BNP and NT 

pro-BNP levels were elevated in patients who 

developed postoperative atrial fibrillation follow-

ing cardiac surgery.13 However, BNP levels were 

found to be associated with only valvular surgery, 

whereas in our study, they were related to both 

CABG and valvular surgery. Mladenović et al. 

showed contrasting results, indicating that BNP 

levels were not associated with postoperative atrial 

fibrillation.14 

CONCLUSION 

Preoperative BNP levels have been widely 

recognized as a significant predictor of posto-

perative atrial fibrillation in patients undergoing 

cardiac surgery. Therefore, BNP measurement may 

serve as a useful tool for better risk stratification 

and management of such patients.  
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