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Abstract  

Background: Postoperative atrial fibrillation (POAF) is a common complication after coronary artery 

bypass grafting (CABG), linked to oxidative stress from cardiopulmonary bypass. This study evaluated 

the association between preoperative high-dose vitamin C supplementation and POAF incidence. 

 

Methods: A prospective observational study was conducted in 2005 on 312 patients undergoing 

elective CABG. Based on surgeon preference, 148 patients received oral vitamin C (2g daily) for ≥5 days 

preoperatively (Vitamin C Group), and 164 received none (Control Group). All received standardized 

anesthesia and surgery. The primary outcome was the incidence of POAF within the first 5 

postoperative days, confirmed by telemetry/ECG. Secondary outcomes included duration of POAF, 

hospital length of stay (LOS), and complications. Statistical analyses used Chi-square, t-tests, and 

logistic regression. 

 

Results: The incidence of POAF was significantly lower in the Vitamin C group (22.3% vs. 34.8%, 

p=0.012). Postoperative LOS was also shorter in the Vitamin C group (7.8 ± 2.1 days vs. 8.7 ± 3.0 days, 

p=0.003). The median duration of AF and complication rates were not significantly different. After 

adjustment for confounders, vitamin C supplementation remained an independent predictor of 

reduced POAF risk (OR 0.55, 95% CI 0.33-0.91). 

 

Conclusion: Preoperative high-dose vitamin C supplementation was associated with a significant 

reduction in POAF incidence and hospital stay after CABG. This supports further investigation of 

antioxidant strategies in perioperative care. 

 

Keywords: Postoperative Atrial Fibrillation; Coronary Artery Bypass Grafting; Vitamin C; Antioxidants; 
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Introduction 

Postoperative atrial fibrillation (POAF) remains the most prevalent arrhythmic complication following 

coronary artery bypass grafting (CABG), occurring in 20-40% of patients [1]. Its onset is associated with 

significant morbidity, including an increased risk of stroke, hemodynamic instability, prolonged 

intensive care unit and hospital stay, and higher healthcare costs [2]. The pathogenesis of POAF is 

multifactorial, involving surgical trauma, inflammation, oxidative stress, and autonomic imbalance. In 

particular, the role of oxidative stress, exacerbated by cardiopulmonary bypass (CPB) and myocardial 

ischemia-reperfusion injury, has been a focus of research [3]. Antioxidant strategies aimed at 

mitigating this oxidative insult have been explored as potential prophylactic measures. Ascorbic acid 

(vitamin C), a potent water-soluble antioxidant, plays a crucial role in scavenging reactive oxygen 

species and has been investigated for its potential cardioprotective effects. However, by 2005, while 

small trials and physiological studies suggested a benefit, there was a lack of large, prospective 

observational data evaluating the clinical impact of a specifically defined, high-dose preoperative 

vitamin C regimen on the incidence of POAF in a contemporary cardiac surgical cohort receiving 

standardized anesthesia and surgical care. 

 

Despite advances in surgical and anesthetic techniques, POAF incidence had remained stubbornly 

high. Standard prophylactic pharmacotherapy, primarily beta-blockers and amiodarone, carried risks 

of side effects such as bradycardia and pulmonary toxicity, highlighting the need for safe, adjunctive 

preventive strategies [4]. The exploration of nutraceutical interventions, particularly antioxidants, 

represented a promising avenue. Vitamin C, being inexpensive, readily available, and with an excellent 

safety profile at high doses, was an ideal candidate. If a strong, independent association between 

preoperative high-dose vitamin C supplementation and a reduced incidence of POAF could be 

demonstrated in a real-world observational setting, it would provide compelling support for the 

routine integration of this simple intervention into preoperative optimization protocols. This study was 

therefore designed to test the hypothesis that preoperative oral administration of high-dose vitamin 

C (2 grams daily for 5 days prior to surgery) is associated with a lower incidence of POAF in patients 

undergoing elective, isolated CABG with CPB. 

Objectives 

The primary objective was to compare the incidence of POAF within the first 5 postoperative days 

between patients who received preoperative high-dose vitamin C supplementation and those who did 

not. Secondary objectives were to compare the duration of the first POAF episode, total postoperative 

hospital length of stay (LOS), and the incidence of other postoperative complications (stroke, acute 

kidney injury) between the two groups. 

Materials and Methods 

This prospective, observational cohort study was conducted at the University Cardiac Center between 

March and November 2005. Institutional ethics committee approval was obtained. Consecutive adult 

patients scheduled for elective, isolated CABG with CPB were screened. The decision to prescribe 

preoperative vitamin C was made entirely at the discretion of the attending cardiologist or cardiac 

surgeon, independent of the study team, creating a natural experiment with two cohorts. 

 

Study Population: Patients were included if they were aged 18-80 years with an ASA status III-IV. 

Exclusion criteria included: emergency surgery, pre-existing chronic atrial fibrillation or flutter, severe 
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renal impairment (creatinine >200 µmol/L), known oxalate nephropathy or G6PD deficiency, current 

use of class I or III antiarrhythmic drugs (except amiodarone initiated postoperatively), and refusal of 

consent.  

Based on their preoperative medication, patients were assigned to the Vitamin C Group (received 2g 

oral vitamin C daily for at least 5 consecutive days prior to surgery) or the Control Group (no 

preoperative vitamin C supplementation). 

 

Anesthetic and Surgical Protocol: A standardized anesthetic protocol was followed. Premedication was 

with oral lorazepam. Induction included fentanyl, midazolam, and etomidate or propofol, with 

pancuronium or rocuronium for neuromuscular blockade. Maintenance was with a volatile anesthetic 

(isoflurane/sevoflurane) and supplemental fentanyl. CPB was conducted with mild systemic 

hypothermia (32-34°C) and cold blood cardioplegia for myocardial protection. All patients received 

beta-blocker therapy postoperatively unless contraindicated. 

 

Data Collection and Outcome Measures: 

1. Primary Outcome: Incidence of POAF, defined as an episode of atrial fibrillation lasting >30 

seconds, documented on continuous telemetry or a 12-lead ECG, occurring anytime from 

arrival in the ICU until postoperative day 5. 

2. Secondary Outcomes: 

o Duration (hours) of the first documented POAF episode. 

o Total postoperative hospital LOS (days from surgery to discharge). 

o Composite incidence of major complications (postoperative stroke or Stage 1+ Acute 

Kidney Injury as per RIFLE criteria). 

 

Data Sources: Demographic, clinical, and operative data were obtained from patient records. 

Continuous ECG telemetry recordings in the ICU and step-down unit were reviewed by a cardiologist 

blinded to group assignment. Medication administration records were audited for vitamin C 

prescription and administration. 

 

Statistical Analysis: Data were analyzed using SPSS 13.0. Categorical variables (POAF incidence, 

complications) were compared using the Chi-square test. Continuous variables (age, LOS, AF duration) 

were compared using Student’s t-test or Mann-Whitney U test, as appropriate. A multiple logistic 

regression analysis was performed to identify independent predictors of POAF, including variables such 

as age, hypertension, left atrial size, cross-clamp time, and vitamin C supplementation. A p-value <0.05 

was considered significant. 

Results 

A total of 312 patients were enrolled; 148 in the Vitamin C group and 164 in the Control group. The 

groups were well-matched in baseline and intraoperative characteristics (Table 1). 
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Table 1: Baseline and Intraoperative Characteristics 

Characteristic Vitamin C Group (n=148) Control Group (n=164) p-value 

Age (years), mean ± SD 65.3 ± 8.1 66.1 ± 7.8 0.42 

Male Sex, n (%) 112 (75.7) 128 (78.0) 0.62 

Hypertension, n (%) 110 (74.3) 118 (72.0) 0.64 

LVEF < 40%, n (%) 28 (18.9) 35 (21.3) 0.58 

Preoperative Beta-blocker, n (%) 130 (87.8) 142 (86.6) 0.75 

CPB time (min), mean ± SD 92 ± 25 95 ± 28 0.31 

Cross-clamp time (min), mean ± SD 68 ± 19 71 ± 21 0.18 

The primary outcome analysis revealed a significant reduction in POAF incidence in the Vitamin C 

group (Table 2). 

Table 2: Primary and Secondary Outcomes 

Outcome Vitamin C Group 

(n=148) 

Control Group 

(n=164) 

p-

value 

POAF Incidence, n (%) 33 (22.3%) 57 (34.8%) 0.012 

Median Duration of 1st AF episode (hrs, 

IQR) 

6.5 (3-12) 8.0 (4-18) 0.08 

Postop LOS (days), mean ± SD 7.8 ± 2.1 8.7 ± 3.0 0.003 

Composite Complications, n (%) 11 (7.4%) 15 (9.1%) 0.58 

Multiple logistic regression confirmed that preoperative vitamin C supplementation was 

independently associated with a reduced odds of developing POAF (OR 0.55, 95% CI 0.33-0.91, 

p=0.02), after adjusting for age, CPB time, and hypertension. 
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Discussion 

This prospective observational study demonstrates a significant association between preoperative 

high-dose vitamin C supplementation and a reduced incidence of POAF following elective CABG 

surgery. Patients receiving 2g daily of vitamin C for at least 5 days preoperatively experienced a 36% 

relative risk reduction in POAF (22.3% vs. 34.8%) and a concomitant reduction in postoperative hospital 

length of stay. 

Our findings align with the growing body of evidence from the early 2000s implicating oxidative stress 

as a key driver in the electrophysiological remodeling that predisposes to atrial fibrillation. 

Cardiopulmonary bypass generates a surge of reactive oxygen species (ROS), leading to lipid 

peroxidation, direct injury to atrial myocytes, and perturbation of ion channel function, particularly 

affecting the L-type calcium current and the transient outward potassium current [5]. This creates a 

substrate of slowed conduction and heterogeneous repolarization, ideal for re-entrant arrhythmias like 

AF. Vitamin C, as a primary antioxidant, acts by directly neutralizing ROS such as hydroxyl and peroxyl 

radicals, and by regenerating other antioxidants like vitamin E, thereby potentially stabilizing the atrial 

myocardium against this oxidative onslaught [6]. 

The POAF incidence of 34.8% in our control group is consistent with rates reported in large 

contemporary cardiac surgery registries [1]. The observed reduction to 22.3% in the vitamin C group 

is clinically meaningful and comparable to effects seen with standard pharmacological prophylaxis like 

beta-blockers. The associated shorter hospital stay (7.8 vs. 8.7 days, p=0.003) underscores the clinical 

and economic impact of preventing this complication, as POAF frequently delays discharge due to the 

need for rate/rhythm control and anticoagulation initiation. 

When compared to similar studies from the era, our results find support. A smaller randomized trial 

by Papoulidis et al. in 2005 involving 100 CABG patients found that intravenous vitamin C administered 
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during surgery reduced markers of oxidative stress, though its effect on POAF was a secondary 

outcome and showed a positive trend [7]. Our study strengthens this by using a defined oral 

preoperative regimen in a larger cohort and establishing a clear clinical endpoint. Conversely, a study 

by Debrunner et al. published shortly after in 2006 found no benefit from a single, very high 

intravenous dose given immediately post-operatively on inflammation or clinical outcomes [8]. This 

discrepancy highlights the potential importance of the dosing regimen and timing; preoperative 

loading may be critical to saturate tissue stores before the oxidative insult, whereas postoperative 

administration may be "too little, too late." 

The multiple logistic regression analysis confirming vitamin C as an independent protective factor 

strengthens the validity of our observation. Age and CPB time, well-established risk factors for POAF, 

remained significant predictors in our model, as expected [9]. The fact that vitamin C's effect was 

significant even after adjusting for these confirms it is not merely a surrogate for a healthier patient 

population. The groups were well-matched in their use of preoperative beta-blockers, the cornerstone 

of POAF prophylaxis, suggesting the vitamin C effect is additive. 

The reduction in hospital LOS is a critical finding. It aligns with the known consequences of POAF, which 

often necessitates additional monitoring, therapeutic adjustments, and investigations for embolic 

events. This finding has direct implications for healthcare resource utilization and cost-effectiveness, 

making a strong case for the implementation of this low-cost, low-risk intervention. 

We did not observe a significant difference in the composite endpoint of stroke or acute kidney injury. 

This is not surprising, as these complications have multifactorial etiologies beyond oxidative stress, 

including embolic phenomena and hemodynamic instability. The power of our study was also not 

designed for these rarer outcomes. 

Limitations of this observational design must be acknowledged. Firstly, the non-randomized 

assignment to vitamin C supplementation introduces potential selection bias. Although the groups 

were well-matched, there may have been unmeasured confounders influencing both the surgeon's 

decision to prescribe vitamin C and the patient's risk of POAF (e.g., subtle nutritional status, 

inflammatory conditions). Secondly, we relied on documented prescription and administration; patient 

adherence to the oral regimen was not independently verified. Thirdly, we did not measure plasma or 

tissue levels of vitamin C or biomarkers of oxidative stress (e.g., malondialdehyde, F2-isoprostanes), 

which would have provided a mechanistic link between supplementation, reduced oxidative stress, 

and lower POAF incidence. 

Despite these limitations, our study provides robust real-world evidence supporting the potential of 

preoperative antioxidant therapy. It contributes to the paradigm of preoperative conditioning or 

"prehabilitation," where medical optimization extends beyond cardiac and pulmonary function to 

include metabolic and redox state preparation. Future research should focus on large-scale 

randomized controlled trials to confirm causality, optimize dosing and duration, and investigate 

combinations of antioxidants. 

Conclusion 

In this prospective observational study, preoperative high-dose oral vitamin C supplementation was 

independently associated with a significantly lower incidence of postoperative atrial fibrillation and a 

shorter hospital length of stay in patients undergoing elective CABG. These findings support the 

biological plausibility of antioxidant prophylaxis and suggest that this simple, safe, and inexpensive 

intervention should be considered for integration into routine preoperative care pathways for cardiac 

surgery patients. 
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