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Background: Hypoalbuminemia commonly occurs in cardiac patients, especially in elderly patients and 

those with chronic congestive heart failure, and it has been associated with adverse events such as atrial 

fibrillation. The study aimed to determine the incidence of postoperative atrial fibrillation (POAF) in patients 

undergoing coronary bypass surgery (CABG) with pre-operative hypoalbuminemia in a major cardiac 

surgery institute in Karachi, Pakistan. Methods: This descriptive cross-sectional study included patients of 

any gender, aged between 30–80 years, who underwent CABG surgery and had hypoalbuminemia at the 

time of pre-operative assessment. Hypoalbuminemia was defined as a serum albumin level less than 3.8 

mg/dL (normal range: 3.8–4.5 mg/dL). We recorded routine daily 12-lead ECGs and monitored the 

occurrence of POAF within 72 hours of surgery. Results: A total of 144 patients were included in the study, 

of which 77.8% (112) were male, and the mean age was 58.1±8.4 years. The average serum albumin levels 

before surgery were 3.5±0.2 mg/dL. The majority of patients, 71.5% (103), had three-vessel disease (3VD), 

and 20.8% (30) had 3VD with left main (LM) disease. Hypertension was observed in 70.1% (101) of the 

patients, diabetes in 52.1% (75), and prolonged CBP time in 61.8% (89). The frequency of POAF was 

10.4% (15), and it was significantly higher in non-hypertensive and non-diabetic patients, with a crude odds 

ratio of 4.19 [1.39–12.65] and 8.47 [1.84–39.09], respectively. Conclusion: The study found that 

approximately one in every ten patients undergoing CABG experienced POAF. Surprisingly, the rate of 

POAF was higher among non-hypertensive and non-diabetic patients. 

Keywords: Hypo-albuminuria; Coronary bypass surgery; Postoperative atrial fibrillation. 

Citation: Shah A, Memon RA, Shirazi Z, Ishaq M. Postoperative atrial fibrillation after coronary bypass surgery in patients 
having pre-operative hypoalbuminemia. J Ayub Med Coll Abbottabad 2023;35(4):574–8. 

DOI: 10.55519/JAMC-04-11891  

INTRODUCTION  

Hypoalbuminemia commonly occurs in cardiac patients, 

especially in elderly patients and those with chronic 

congestive heart failure, and it has been associated with 

adverse events such as atrial fibrillation.1 Previous studies 

have shown that hypoalbuminemia can lead to various 

complications, including pulmonary congestion, diuretic 

resistance, fluid overload, and reduced antioxidant and 

anti-inflammatory functions.1 Additionally, 

hypoalbuminemia serves as a marker for heart, liver, and 

kidney diseases, endothelial dysfunction, and subclinical 

systemic inflammation.2 Albumin, being the predominant 

serum protein, is known for its strong antioxidant nature 

and its ability to protect against ischemia-reperfusion 

injury.3 Furthermore, it has been noted as a natural 

angiotensin-converting enzyme inhibitor (ACE), exerting 

cardio-protective effects on coronary circulation. 

Therefore, our study primarily focuses on determining 

whether albumin deficiency can affect the development of 

postoperative atrial fibrillation due to its role in coronary 

circulation.4 

Coronary artery bypass surgery (CABG) is one 

of the most common cardiac surgeries worldwide,5 which 

can lead to various complications, including impaired heart 

function and hemodynamic parameters. To mitigate these 

risks, two techniques have been developed: off-pump 

CABG and cardioplegia solution, which stops the heart 

and prevents ischemic injury.6 

Post-operative atrial fibrillation (POAF) is one of 

the most common and serious complications occurring 

after CABG. It may cause cerebrovascular accidents 

(CVA), respiratory infections, cardiopulmonary failure, 

prolonged hospital and intensive care unit (ICU) stays 

compared to those without the event, increased healthcare 

expenditure, and mortality.7 POAF usually develops in the 

first week after heart surgery, with approximately 70% of 

cases occurring within the first 3 days.8 Various factors 

have been implicated in POAF, with cardiopulmonary 

bypass (CPB) time consistently associated with its 

occurrence. Studies show that reducing cardiopulmonary 

bypass time may reduce the incidence of POAF.9–11 

The frequency of POAF associated with 

hypoalbuminemia varies in different studies, ranging from 

39.2–70.03%.12,13 This study was planned to find out the 

exact frequency of POAF following CABG associated 

with pre-operative hypoalbuminemia in our population. 

MATERIAL AND METHODS 

A descriptive cross-sectional study was conducted on 144 

patients over a period of 6 months at the cardiac surgery 
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unit of the "National Institute of Cardiovascular Diseases 

(NICVD), Karachi, Pakistan," the largest cardiovascular 

healthcare institute in Karachi. The inclusion criteria were 

established as patients undergoing CABG surgery of any 

gender, aged between 30 to 80 years, and having hypo-

albuminemia at the time of pre-operative assessment. 

Hypo-albuminemia was defined as a serum albumin level 

less than 3.8 mg/dl (normal range: 3.8–4.5 mg/dl). 

Patients who refused to give consent to 

participate, those with congenital heart diseases or 

concomitant valvular heart disease (based on history, 

clinical examination, and echocardiogram), 

hyperthyroidism, obstructive sleep apnoea, chronic 

obstructive pulmonary disease (COPD), acute illness, and 

patients with a history of atrial fibrillation were not 

included in the study. Additionally, patients with 

uncontrolled hypertension (> 160/90 mmHg), 

uncontrolled diabetes (HbA1c >8%), and moderate-to-

severe underweight (body mass index <17 kg/m2) were 

excluded from the analysis based on clinical assessment. 

The study was conducted after obtaining 

approval from the ERC (ethical review committee) of 

NICVD. Patients eligible for CABG were briefed about 

the study and its purpose, and verbal consent was obtained 

for their participation and the publication of the data 

obtained from them. To minimize intra-operative and post-

operative complications, admitted patients were medically 

optimized through a multidisciplinary approach. 

Demographic details such as gender, age (years), 

body mass index (BMI kg/m2), smoking, alcohol intake, 

hypertension, diabetes mellitus, renal dysfunction, left 

ventricular (LV) dysfunction, prolonged CBP time, and 

post-operative hypokalaemia were all noted according to 

the operational definitions. 

All surgeries were performed by authorized 

cardiac surgeons, and CBP time (minutes) was recorded 

following clinical practice guidelines and institutional 

protocols. After the procedure, patients were moved to the 

ICU where they were continuously monitored using 

invasive blood pressure measurement and cardiac rhythm 

monitoring. As nearly 70% of POAF events are reported 

to occur within the first 3 days (72 hours) after surgery,8 all 

patients were kept under continuous ECG monitoring 

during this period, and any event of POAF was recorded. 

To minimize observation bias, 12-lead ECGs were 

interpreted by two independent consultant cardiologists, 

and the agreement of any two was taken as the final 

finding. A principal investigator recorded all collected data 

on a predesigned proforma. Confounding variables were 

controlled by strictly adhering to the inclusion and 

exclusion criteria, and patient information was kept secure 

and accessible only to authorized individuals. Data 

analysis was performed using SPSS version 21. The 

normality of the distribution of continuous variables such 

as age (years) and CBP time (minutes) was assessed using 

the Shapiro-Wilk test, and descriptive statistics such as 

mean±SD/median (IQR) were computed. Frequencies and 

percentages were calculated for qualitative variables like 

gender, age, smoking, alcohol intake, hypertension, 

diabetes mellitus, renal dysfunction, LV dysfunction, 

prolonged CBP time, post-operative hypokalaemia, and 

POAF. Effect modifiers like gender, age group, smoking, 

alcohol intake, hypertension, diabetes mellitus, renal 

dysfunction, LV dysfunction, post-operative 

hypokalaemia, and prolonged CBP were controlled 

through stratification. Post-stratification Chi-square 

test/Fisher’s exact test was applied, and two-sided p-values 

of ≤0.05 were considered statistically significant. 

RESULTS 

The study included a total of 144 patients, out of which 

77.8% (112) were male, and the mean age was 58.1±8.4 

years. Prior to the surgery, the average serum albumin 

levels were 3.5±0.2 mg/dL. The majority of patients, 

71.5% (103), had the three-vessel disease (3VD), and 

20.8% (30) had 3VD plus left main (LM) disease. 

Hypertension was observed in 70.1% (101) of the patients, 

diabetes in 52.1% (75), and prolonged CBP time in 61.8% 

(89) (Table-1).  

The frequency of POAF was observed to be 

10.4% (15) and it was found to be significantly higher in 

non-hypertensive and non-diabetic patients with a crude 

odds ratio of 4.19 [1.39–12.65] and 8.47 [1.84–39.09], 

respectively (Table-2). 
 

Table-1: Distribution of patient and procedure-

related factors and frequency of postoperative 

atrial fibrillation  
Summary 

N (%) / mean±SD 

Total (N) 144 

Gender 

Male  112 (77.8%) 
Female 32 (22.2%) 

Age (years) 58.1 ± 8.4 
Serum albumin (mg/dL) 3.5 ± 0.2 

Body mass index 
Underweight 10 (6.9%) 
Normal weight 75 (52.1%) 
Overweight 37 (25.7%) 
Obese 22 (15.3%) 

Diagnosis 
Single vessel disease 2 (1.4%) 
Two vessel disease 8 (5.6%) 

Three vessel disease 103 (71.5%) 

Left main + three-vessel disease 30 (20.8%) 

Smoking 

Non-smoker 109 (75.7%) 
Current smoker 14 (9.7%) 
Ex-smoker 21 (14.6%) 

Alcohol 0 (0%) 
Hypertension 101 (70.1%) 
Diabetes 75 (52.1%) 
Left ventricular dysfunction 51 (35.4%) 
Renal Dysfunction 11 (7.6%) 
Prolonged CBP time 89 (61.8%) 
Hypokalaemia 48 (33.3%) 

Post-operative atrial fibrillation 15 (10.4%) 

CPB: cardiopulmonary bypass 
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Table-2: Frequency of postoperative atrial fibrillation by patient and procedure-related factors 

 Base (N) 
Incidence of postoperative atrial fibrillation 

n (row %) Crude Odds Ratio p-value 

Total 144 15 (10.4%) - - 

Gender 

^Male 112 13 (11.6%) 
0.51 [0.11–2.38] 0.389 

Female 32 2 (6.3%) 

Age 

^≤ 60 years 91 8 (8.8%) 
1.58 [0.54–4.63] 0.406 

> 60 years 53 7 (13.2%) 

Obese 

^No 122 13 (10.7%) 
0.84 [0.18–4] 0.825 

Yes 22 2 (9.1%) 

Left main + three-vessel disease 

^No 114 9 (7.9%) 
2.92 [0.95–8.98] 0.062 

Yes 30 6 (20%) 

Smoking 

^No 109 9 (8.3%) 
2.3 [0.76–6.99] 0.143 

Yes 35 6 (17.1%) 

Hypertension 

^No 43 9 (20.9%) 
0.24 [0.08–0.72] 0.011 

Yes 101 6 (5.9%) 

Diabetes 

^No 69 13 (18.8%) 
0.12 [0.03–0.54] 0.006 

Yes 75 2 (2.7%) 

Left ventricular dysfunction 

^No 93 11 (11.8%) 
0.63 [0.19–2.1] 0.457 

Yes 51 4 (7.8%) 

Renal Dysfunction 

^No 133 15 (11.3%) 
- - 

Yes 11 0 (0%) 

Prolonged CBP time 

^No 55 5 (9.1%) 
1.27 [0.41–3.92] 0.683 

Yes 89 10 (11.2%) 

Hypokalaemia 

^No 96 9 (9.4%) 
1.38 [0.46–4.13] 0.564 

Yes 48 6 (12.5%) 

^reference category, CPB: cardiopulmonary bypass 

 

DISCUSSION  

The POAF is characterized by abnormal, 

uncoordinated electrical activation of the atrium, 

leading to ineffective contractility of the atrium and 

resulting in deranged heart and hemodynamic 

parameters. Our study aimed to evaluate the frequency 

of POAF in a cohort of patients with 

hypoalbuminemia undergoing CABG. The incidence 

rate of POAF was observed to be one in every ten 

cases, and it was found to be higher among non-

hypertensive and non-diabetic patients. Previous 

studies have reported a wide range of incidence rates 

of POAF, with some studies reporting rates of up to 5–

40% in the early postoperative period.14–18 

Interestingly, the incidence of POAF in our 

population undergoing CABG appears to be lower 

compared to developed countries. This difference 

could be attributed to factors such as younger age, 

ethnicity, consideration of only new-onset early 

postoperative atrial fibrillation, absence of alcohol 

intake history, and exclusion of diseases like COPD, 

valvular, and congenital heart diseases.19–21 

The relationship between hypertension and POAF is 

complex, with some studies showing a strong 

predictive link, while others, including our study, find 

an inverse relationship, possibly influenced by 

preoperative beta-blocker use. Our study observed a 

higher risk of POAF among non-hypertensive 

patients.22 

Similarly, differing opinions and results exist 

in various studies concerning diabetes mellitus and 

HbA1c about POAF. Our study observed a higher 

occurrence of POAF in non-diabetic patients, 

contrasting with some studies suggesting diabetes is a 

significant risk factor for POAF. Additionally, HbA1c 

was labelled as a predictor of POAF in both diabetic 

and non-diabetic patients. However, other articles 

have shown that in the absence of valvular disease, 

diabetes is no longer a significant predictor for the 

development of AF, and HbA1c is not an independent 

predictor of POAF. These discrepancies highlight the 

importance of monitoring perioperative blood glucose 

regulation in all patients undergoing CABG surgery, 

regardless of their diabetes history. Further research 
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may be necessary to understand the factors 

contributing to these differences in outcomes.23–28 

In this study, obesity, renal dysfunction, and 

LV dysfunction were analyzed as predictors of 

postoperative AF, but they did not achieve statistical 

significance. Other variables might have influenced 

the results.29 The involvement of multiple factors in 

the development of postoperative atrial fibrillation is 

reflected in the higher incidence observed in 

normotensive and non-diabetic patients.29 Patients 

with these mentioned risk factors were relatively more 

likely to develop atrial fibrillation, emphasizing not 

only the importance of these factors for the 

development of new-onset postoperative atrial 

fibrillation but also highlighting the significance of 

optimizing these factors to decrease events. Further 

research work may explore the role of these factors in 

isolation to better understand their impact on 

subsequent atrial fibrillation. 

It is essential to consider these limitations 

when interpreting the study's findings. The study was 

conducted at a single institution with a small sample 

size and a short monitoring period, which may limit its 

generalizability to the broader population. More 

extensive and longer-term research would be 

beneficial for a more comprehensive understanding. 

CONCLUSION  

Interestingly, the study found a contrasting result to 

the commonly reported positive relationship between 

pre-operative hypoalbuminemia and postoperative 

atrial fibrillation. Instead, the incidence of atrial 

fibrillation was found in every tenth patient after 

routine CABG surgery, and it was most common in 

normotensive patients. Further research might be 

needed to understand these findings better. 
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