
Potassium and Magnesium Supplementation do not protect 
against Atrial Fibrillation after Cardiac Surgery: a Time-Matched 
Analysis

Timothy S. Lancaster, MD, Matthew R. Schill, MD, Jason W. Greenberg, BS, Marc R. Moon, 
MD, Richard B. Schuessler, PhD, Ralph J. Damiano Jr., MD, and Spencer J. Melby, MD
Washington University School of Medicine, Barnes-Jewish Hospital, Division of Cardiothoracic 
Surgery, Campus Box 8234, 660 S. Euclid Ave., St. Louis, MO 63110

Abstract

Introduction—Despite a lack of demonstrated efficacy, potassium and magnesium 

supplementation are commonly thought to prevent postoperative atrial fibrillation (POAF) after 

cardiac surgery. Our aim was to evaluate the natural time course of electrolyte level changes after 

cardiac surgery and their relationship to POAF occurrence.

Methods—Data were reviewed from 2041 adult patients without preoperative AF who underwent 

CABG and/or valve surgery between 2009 and 2013. In patients with postoperative AF, the plasma 

potassium and magnesium levels nearest to the first AF onset time were compared to time-

matched electrolyte levels in patients without AF.

Results—POAF occurred in 752 patients (36.8%). At the time of AF onset or the matched time 

point, patients with POAF had higher potassium (4.30 vs. 4.21 mmol/L, p<0.001) and magnesium 

(2.33 vs. 2.16 mg/dL, p<0.001) levels than controls. A stepwise increase in AF risk occurred with 

increasing potassium or magnesium quintile (p<0.001). On multivariate logistic regression 

analysis, magnesium level was an independent predictor of POAF (OR 4.26, p<0.001), in addition 

to age, Caucasian race, preoperative beta blocker use, valve surgery, and postoperative pneumonia. 

Prophylactic potassium supplementation did not reduce the POAF rate (37 vs. 37%, p=0.813), 

while magnesium supplementation was associated with increased POAF (47 vs. 36%, p=0.005).

Conclusion—Higher serum potassium and magnesium levels were associated with increased 

risk for POAF after cardiac surgery. Potassium supplementation was not protective against POAF, 

while magnesium supplementation was even associated with increased POAF risk. These findings 

help explain the poor efficacy of electrolyte supplementation in POAF prophylaxis.
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Although hypokalemia and hypomagnesemia are commonly thought to increase risk for 

postoperative atrial fibrillation (POAF) after cardiac surgery (1, 2), no large studies have 

evaluated the actual postoperative changes in electrolyte levels or their true clinical relevance 

to POAF risk.

The relationship of potassium and magnesium levels with atrial fibrillation (AF), while 

widely assumed, has not been well characterized. Longitudinal community studies have 

demonstrated an increased long-term risk of AF in patients with lower potassium or 

magnesium levels at baseline (3-5), although these observations have little clinical relevance 

to postoperative cardiac surgery patients. In one study of 1033 hospitalized patients with 

acute myocardial infarction (MI), lower serum potassium concentrations were related to 

ventricular but not atrial arrhythmias (6). The largest study to investigate serum electrolyte 

levels in cardiac surgery patients (n=500) showed that electrolyte disturbances are common 

on ICU admission, with 34% of patients exhibiting hypokalemia and 46% exhibiting 

hypomagnesemia, however subsequent postoperative electrolyte levels and arrhythmia 

occurrence were not examined (2). Several smaller studies in cardiac surgery patients have 

demonstrated conflicting results: low potassium levels have been associated with episodes of 

ventricular tachycardia (7) but not atrial arrhythmias (8), while low magnesium levels have 

been associated with an increase (9) or no change (8, 10) in POAF risk.

Despite these conflicting data and the fact that most large studies on risk factors for POAF 

have not investigated postoperative electrolyte levels (11-13), electrolyte supplementation is 

commonly used as a therapy for POAF prevention and treatment. The few existing studies of 

intensive care unit (ICU) electrolyte repletion protocols have demonstrated tighter control of 

postoperative potassium levels but no effect on the occurrence of POAF (14, 15). 

Intraoperative and postoperative magnesium administration has also been evaluated as an AF 

prophylaxis agent in many small and heterogeneous studies, with conflicting but overall 

limited efficacy (16, 17).

The purpose of this study was to characterize the natural time course of plasma potassium 

and magnesium levels after cardiac surgery, and to evaluate the effect of electrolyte levels 

and electrolyte supplementation on the occurrence of POAF.

Patients and Methods

All adult patients undergoing coronary artery bypass grafting (CABG), valve surgery, or 

CABG plus valve surgery at our institution over a five-year period (Jan 1, 2009 to Dec 31, 

2013) were retrospectively reviewed. Patients with a preoperative history of atrial fibrillation 

or atrial flutter were excluded. The study was approved by the Institutional Review Board of 

the Washington University School of Medicine, with a waiver of patient consent. 

Demographic and perioperative clinical data were collected from our institutional Society of 

Thoracic Surgeons (STS) database, while laboratory results, medication administration data, 
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and arrhythmia onset times were obtained by query of our electronic medical record 

database (Sunrise Clinical Manager, Allscripts Healthcare Solutions Inc, Chicago, IL).

Postoperative atrial fibrillation

The study cohort was divided into two groups based on the occurrence of new-onset 

postoperative atrial fibrillation, which was defined as new atrial fibrillation or atrial flutter of 

at least 30 seconds duration occurring between the times of OR exit and hospital discharge 

and documented in the inpatient nursing flowsheets. The control group consisted of patients 

with no AF documented for the duration of their postoperative hospital stay.

Electrolyte levels and supplementation

The collection times and results for one baseline (most recent preoperative) and all 

postoperative plasma potassium, magnesium, and creatinine levels were obtained from the 

hospital electronic medical record. The administration times and dosing of all potassium and 

magnesium supplementations given during the hospital admission, including intraoperative 

administrations, were also obtained. Patients received postoperative supplementation of 

potassium and magnesium based on provider-dependent practices. While in the ICU, a 

standardized repletion protocol was used for potassium levels <4.0 mEq/dL, but not for 

magnesium.

Time-matching algorithm

A time-matching algorithm was used to select the most accurate estimation possible for each 

patient's true plasma potassium, magnesium, and creatinine level at the exact time of AF 

onset. For patients with POAF, the time of AF onset was defined as the first postoperative 

documentation of atrial fibrillation or atrial flutter in the nursing flowsheets, and was 

converted to postoperative hours by subtracting the date and time of OR exit. For the control 

patients, the median AF onset time in the POAF group (50.9 postoperative hours) was used 

as a surrogate time point for the time-matching algorithm. For potassium, magnesium, and 

creatinine separately, the nearest laboratory result to the patient's AF onset time (or surrogate 

time point for the control patients) was then selected. The absolute nearest laboratory result 

was selected regardless of whether it occurred prior to or after the onset of AF. Laboratory 

results were only used for this analysis if they fell within ±12 hr from the AF onset time for 

POAF patients or within the interquartile range of AF onset times (35.6-76.4 postoperative 

hours) for control patients. Laboratory results were excluded if an intervening potassium or 

magnesium dose, respectively, had been administered between the time of blood collection 

and the time of AF onset. In this scenario, the next nearest laboratory result was used as long 

as it abided by all of the above criteria.

Statistical analysis

Demographic, perioperative, and laboratory data were compared between the POAF and 

control groups. Continuous variables were expressed as mean ± standard deviation or as 

median with interquartile range. Means were compared using the two sample t-test with 

Dunn-Sidak adjustment for multiple comparisons. Medians were compared using the Mann-

Whitney U statistic. Categorical variables were expressed as frequencies and percentages, 
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and were compared using chi-squared analysis or Fisher's exact test. Kaplan-Meier survival 

curves of freedom from POAF were constructed, and were compared with the log-rank test.

Multivariate logistic regression analysis was used to analyze the effect of postoperative 

electrolyte levels on POAF occurrence while controlling for known clinical risk factors for 

POAF. All clinical and laboratory variables were first evaluated in a univariate analysis to 

identify potential predictors of POAF. Significant covariates on univariate analysis (p<0.1) 

were entered into a multivariate stepwise logistic regression analysis and receiver operating 

characteristic (ROC) curves were constructed. Data analyses were performed using Systat 13 

(Systat Software Inc, Chicago, IL) and SPSS 23.0 (IBM Software, Armonk, NY) statistical 

software.

Results

Demographics and postoperative AF

A total of 2041 patients were included in the study cohort. The overall incidence of AF 

during the postoperative course was 36.8% (752/2041). The median time to AF onset was 

50.9 postoperative hours (35.6-76.4 hr). Demographic and perioperative clinical data for the 

POAF and control groups are shown in Table 1. The overall postoperative time course of AF 

onset is illustrated by Kaplan-Meier analysis of freedom from POAF through the first 120 

postoperative hr (5 days, Figure 1). This time period encompasses 90% of all first AF onset 

times in the dataset (90th percentile for AF onset time = 123 hr).

Postoperative electrolyte levels

The overall trends in plasma potassium, magnesium, and creatinine levels from baseline 

(preoperative) through the first 120 postoperative hr (5 days) are graphically depicted in 

Figure 2. The moving average (Loess curve) throughout this time period was fit for each 

electrolyte, which varied within the respective reference ranges postoperatively (at our 

institution, 3.5-4.9 mmol/L for potassium and 1.4-2.5 mg/dL for magnesium).

Intraoperative potassium was administered in only 4% (90/2041) of patients, at a mean dose 

of 26 ± 14 mEq. Intraoperative magnesium was administered in 40% (810/2041) of patients, 

at a mean dose of 2.5 ± 1.2 g. Intraoperative magnesium dosing is reflected by a rise in the 

plasma magnesium level from 2.0 mg/dL to a peak of 2.6 mg/dL immediately following 

surgery, which quickly returned to a steady state level of about 2.2 mg/dL (Figure 2B). 

Severe hypokalemia (<2.5 mmol/L) was extremely rare in the dataset, occurring in only 2 of 

24,566 total potassium results (0.008%), while severe hypomagnesemia (<1.0 mg/dL) was 

not observed. The plasma potassium, magnesium, and creatinine curves over the first 120 

postoperative hr were all significantly higher in the POAF group compared to controls 

(p<0.001 for each).

Time-matched analysis

After application of the time-matching algorithm described above, 1800 patients with a 

qualifying potassium and/or magnesium result remained in the cohort for further analysis 

(N=1688 for potassium, N=925 for magnesium). For the selected potassium and creatinine 
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results, the mean time interval from lab draw to AF onset (or matched time point) was 4.2 

± 3.4 hr (range 0-12 hr) in the POAF group and 5.9 ± 3.6 hr (range 0-23 hr) in the control 

group. For the selected magnesium results, the mean time interval from lab draw to AF onset 

(or matched time point) was 4.1 ± 3.6 hr (range 0-12 hr) in the POAF group and 5.5 ± 4.4 hr 

(range 0-25.4 hr) in the control group.

At the time of AF onset or at the matched time point, patients with POAF had higher mean 

potassium (4.30 ± 0.44 vs. 4.21 ± 0.43 mmol/L, p=0.001) and magnesium (2.33 ± 0.39 vs. 

2.16 ± 0.29 mg/dL, p<0.001) levels than controls. Creatinine levels at this time point, in 

contrast, were not different between the two groups (1.33 ± 1.02 vs. 1.21 ± 1.17 mg/dL, 

p=0.291).

The relationship between electrolyte levels and AF risk was further analyzed by dividing the 

study cohort into quintiles based on the selected potassium or magnesium levels at AF onset 

or the matched time point. For both potassium and magnesium, the incidence of POAF was 

higher in patients belonging to higher electrolyte level quintiles (p<0.001 for both, Figure 3). 

This relationship was especially notable for magnesium, for which the incidence of POAF in 

the highest quintile was more than double that of the lowest quintile (72.3 vs. 35.7%, 

respectively).

These data were also analyzed with subdivision by procedure type into isolated CABG and 

valve ± CABG groups, in which similar trends to the overall group were observed. 

Regardless of procedure type, mean time-matched potassium and magnesium levels were 

higher in patients with POAF (Figure 4), and an increased incidence of POAF occurred with 

increased electrolyte level quintile (Figure 5).

Predictors of postoperative AF

To determine independent predictors of POAF, logistic regression analysis was performed 

based on all available clinical variables and the time-matched laboratory data. Only patients 

with qualifying time-matched data for all three laboratory tests (potassium, magnesium, and 

creatinine) could be included in this analysis (N=899). On univariate analysis, increased 

potassium, magnesium, and creatinine levels were each associated with increased risk for 

postoperative AF occurrence (OR 1.57, 95% CI 1.25-1.97, p<0.001 for potassium; OR 4.56, 

95% CI 2.97-7.0, p<0.001 for magnesium; OR 1.1, 95% CI 1.01-1.2, p<0.001 for 

creatinine).

On multivariate logistic regression analysis, magnesium level was a strong independent 

predictor of AF occurrence (OR 4.26, CI 2.69-6.72, p<0.001). The final multivariate model 

also included age, Caucasian race, preoperative beta blocker use, valve surgery, and 

postoperative pneumonia (Table 2). This model was moderately predictive of POAF 

occurrence, with an area under the ROC curve of 0.71.

Postoperative electrolyte administration

Overall, 90% (1831/2041) of patients received potassium administration at any point in their 

postoperative course, including 95% (712/752) of patients in the POAF group and 87% 

(1119/1289) of patients in the control group (p<0.001). Postoperative magnesium 
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administration was much less common, with 22% (447/2041) of patients receiving 

magnesium at any time point, including 31% (234/752) of patients in the POAF group and 

17% (213/1289) of patients in the control group (p<0.001).

To assess the impact of postoperative prophylactic electrolyte administration on the 

prevention of POAF, the rates of AF occurrence were then analyzed only in patients who had 

received the respective electrolyte prior to the onset of AF or the matched time point. The 

rate of AF was equivalent when comparing patients that did or did not receive potassium 

supplementation prior to this time point [37% (467/1275) vs. 37% (285/766), p=0.813]. In 

contrast, the rate of AF was higher in patients that received magnesium supplementation 

prior to AF onset or the matched time point compared to those that did not [47% (81/173) 

vs. 36% (671/1868), p=0.005].

Comment

In this large observational study, the changes in postoperative potassium and magnesium 

levels after cardiac surgery and their relationship to POAF risk were examined. Key findings 

of our study were: 1) plasma potassium and magnesium levels mostly varied within the 

normal range after cardiac surgery, and severe electrolyte deficiencies were very rare; 2) 

potassium and magnesium levels were higher in patients with POAF in a time-matched 

analysis, and higher magnesium levels were independently predictive of POAF in a 

multivariate analysis; and 3) potassium supplementation was associated with no effect on 

POAF rates, while magnesium supplementation was associated with higher rates of POAF.

Potassium and magnesium are both intracellular cations and play multiple roles within the 

cardiac myocyte, including maintenance of the resting membrane potential and regulation of 

calcium handling (2, 18). The effect of abnormal potassium and magnesium levels on 

ventricular electrophysiology is well characterized. Hypokalemia is known to predispose 

medical patients to ventricular arrhythmias, including ventricular tachycardia, ventricular 

fibrillation, and torsade de pointes, especially in the setting of myocardial ischemia, heart 

failure, or hypertension (19-21). Hypomagnesemia may exacerbate the arrhythmogenic 

effects of hypokalemia or cause ventricular arrhythmias itself (18, 22), and magnesium 

sulfate is a first-line therapy in digitalis toxicity and torsade de pointes with prolonged QT 

interval (23).

In contrast and despite prevailing clinical wisdom (1, 2), the link between atrial fibrillation 

and electrolyte deficiencies has not been well established. Studies of standardized potassium 

repletion protocols have not demonstrated a reduction in atrial tachyarrhythmias (14, 15), 

while multiple trials of magnesium supplementation for POAF prophylaxis have 

demonstrated no clear benefit (16, 17, 24). Our findings help to explain the lack of efficacy 

of potassium and magnesium supplementation in these other reports, in that the maintenance 

of near-normal electrolyte levels was not sufficient to reduce the rate of POAF. Surprisingly, 

patients with POAF actually had higher potassium and magnesium levels at the time of AF 

onset, and patients who were supplemented with magnesium were more likely to experience 

POAF. These findings suggest that current electrolyte repletion practices do not reduce, and 

may actually increase, the risk for POAF in postoperative cardiac surgery patients. A 
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randomized trial comparing current practice to a standardized electrolyte repletion protocol 

is necessary to elucidate the true effect of potassium and magnesium supplementation on 

POAF risk. Assuming a POAF rate of 37% (as was observed in this study), an α level of 

0.05, and a β level of 0.8, such a trial would require a sample size of about 300 patients per 

group to demonstrate non-inferiority at a margin of 10%.

Differences in demographic and perioperative clinical characteristics between the POAF and 

control groups were consistent with prior studies of POAF predictors (11-13). These clinical 

factors were controlled for in the multivariate logistic regression analysis, in which 

magnesium levels remained as an independent predictor of POAF, along with age, Caucasian 

race, preoperative beta blocker use, valve surgery, and postoperative pneumonia. The higher 

prevalence of renal insufficiency in POAF patients may have contributed to abnormal 

potassium and magnesium levels after surgery, however neither renal failure nor the time-

matched creatinine levels were independent predictors of POAF on multivariate analysis.

Although we demonstrated an independently predictive association between increased 

magnesium levels and POAF risk, caution should be taken in interpreting a causative 

relationship between these variables. An important caveat is that only patients with 

qualifying time-matched data for both potassium and magnesium could be included in the 

logistic regression analysis (n=899), and this group of patients was at higher clinical risk for 

POAF based on mean age (64.4 vs. 61.5 yr, p<0.001) and prevalence of valve surgery (58 vs. 

53%, p=0.05). As such, the logistic regression analysis included a higher risk patient group 

and may not be entirely representative of the total study cohort. Similarly, while we found 

that the rate of POAF was higher in patients who were supplemented with magnesium (47 

vs. 36%, p=0.005), patients who received magnesium supplementation were at higher 

clinical risk for POAF based on the prevalence of valve surgery (62 vs. 53%, p=0.002).

These considerations illustrate an important limitation of our retrospective analysis, which is 

that providers may have been biased to treat patients perceived as having higher clinical risk 

for POAF (based on factors such as older age, valve surgery, or atrial ectopy preceding the 

actual onset of AF (25)) with more aggressive prophylactic electrolyte supplementation. 

This may have led to higher electrolyte levels in patients already predisposed to develop 

POAF, which could have contributed to the observed association between higher electrolyte 

levels, magnesium supplementation, and POAF occurrence. We attempted to control for 

these confounders by performing a stringent time-matched analysis to estimate as closely as 

possible the true plasma electrolyte levels at AF onset time, by excluding inaccurate 

laboratory results due to intervening electrolyte administration, and by conducting a 

thorough multivariate analysis to account for contributing clinical factors. We also 

performed a sub-analysis by procedure type, which showed that the association between 

higher electrolyte quintiles and POAF incidence persisted regardless of the type of 

procedure performed (Figures 4, 5). Still, the potential for confounders cannot be completely 

removed, and additional data, such as postoperative administration of beta blockers and 

other medications, were not included in this analysis and deserve further study.

Although an argument that magnesium supplementation causes POAF may be inappropriate 

in light of the potential biases in this study, these data do suggest that potassium and 
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magnesium supplementation are ineffective for the prevention of POAF. Further, they 

suggest that the mechanism of POAF is not related to electrolyte deficiency, as is commonly 

believed. Our findings help explain the limited efficacy of electrolyte supplementation for 

POAF prophylaxis, and confirm the need for more mechanistic studies into the specific 

causes and pathophysiology of POAF. A randomized trial comparing current practice to a 

standardized electrolyte repletion protocol would be helpful to elucidate the true effect of 

potassium and magnesium supplementation on POAF risk.

Finally, because of the prevailing clinical practice of routine electrolyte repletion, our study 

did not include a measurable group of patients with severe hypokalemia or 

hypomagnesemia, in whom the electrophysiologic effects of electrolyte deficiency might 

have been more apparent. Given the extensive cardiology literature supporting the 

maintenance of normal to high-normal potassium and magnesium levels for prevention of 

ventricular arrhythmias in patients with ischemia and heart failure, any changes to current 

electrolyte repletion practices should be cautiously implemented with consideration of the 

effect on ventricular ectopy in addition to atrial arrhythmias.
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Figure 1. 
Time course of POAF onset after cardiac surgery by Kaplan-Meier survival analysis for 

freedom from POAF. POAF, postoperative atrial fibrillation.
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Figure 2. 
Scatter plots of all baseline and postoperative plasma potassium (A), magnesium (B), and 

creatinine (C) levels through 120 postoperative hours (5 days). Time 0 represents time of 

exit from operating room. Trend lines represent moving average (Loess curve) throughout 

the time period. Compared to controls, patients with POAF had higher postoperative 

potassium (p<0.001), magnesium (p<0.001), and creatinine (p<0.001) levels. POAF, 

postoperative atrial fibrillation.
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Figure 3. 
Incidence of POAF (A, B) and Kaplan-Meier analysis of freedom from POAF (C, D) based 

on quintile grouping of plasma potassium level (A, C) or magnesium level (B, D) at AF 

onset or matched time point. Numbers above bars represent number of patients per 

respective quintile group. A higher potassium or magnesium quintile was associated with a 

higher probability of POAF occurrence. POAF, postoperative atrial fibrillation; +, patient 

censored.
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Figure 4. 
Mean potassium (A) and magnesium (B) levels at AF onset or matched time point were 

higher in patients with POAF vs. controls, regardless of procedure type (CABG or valve ± 

CABG). Numbers above bars represent number of patients per respective group, p values 

represent POAF vs. control within respective procedure type. POAF, postoperative atrial 

fibrillation.
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Figure 5. 
Incidence of POAF based on quintile grouping of plasma potassium level (A) or magnesium 

level (B) at AF onset or matched time point, subdivided by procedure type (CABG or valve 

± CABG). Numbers above bars represent number of patients per respective group. A higher 

potassium or magnesium quintile was associated with a higher probability of POAF 

occurrence regardless of procedure type. POAF, postoperative atrial fibrillation.
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Table 1

Demographic and perioperative data for the POAF and control groups. POAF, postoperative atrial fibrillation.

POAF Control p value

N 752 (36.8%) 1289 (63.2%)

Age (yr) 68.1 ± 11.4 59.8 ± 14.6 <0.001

Male 472 (62.8%) 833 (64.6%) 0.399

White/Caucasian 682 (90.7%) 1083 (84.0%) <0.001

Black/African American 62 (8.2%) 178 (13.8%) <0.001

Smoker (within 1 year) 158 (21.0%) 375 (29.1%) <0.001

Comorbidities

        Hypertension 647 (86.0%) 988 (76.6%) <0.001

    Diabetes Mellitus 300 (39.9%) 462 (35.8%) 0.068

        Dyslipidemia 633 (84.2%) 1033 (80.1%) 0.023

    Renal Failure (dialysis-dependent) 40 (5.3%) 55 (4.3%) 0.276

        Chronic Lung Disease (moderate-severe) 85 (11.3%) 96 (7.4%) 0.001

        Peripheral Vascular Disease 227 (30.2%) 326 (25.3%) 0.016

    Cerebrovascular Disease 158 (21.0%) 235 (18.2%) 0.124

Prior Myocardial Infarction 302 (40.2%) 491 (38.1%) 0.355

LV Ejection Fraction 53 ± 15 55 ± 13 0.348

Heart Failure (within 2 weeks) 497 (66.1%) 714 (55.4%) <0.001

NYHA Class III-IV 364 (73.2%) 497 (69.6%) 0.23

Cardiogenic Shock 43 (5.7%) 40 (3.1%) 0.004

Endocarditis 45 (6.0%) 79 (6.1%) 0.895

Preoperative Medications

    Aspirin 573 (76.2%) 935 (72.5%) 0.192

        Beta Blocker 499 (66.4%) 788 (61.1%) 0.027

    ACE Inhibitor or ARB 153 (53.5%) 292 (51.8%) 0.067

    Statin 424 (77.4%) 692 (78.6%) 0.065

    Steroids 49 (6.5%) 64 (5.0%) 0.139

Valve Disease (moderate-severe)

    Aortic Insufficiency 90 (16.2%) 144 (15.8%) 0.826

        Aortic Stenosis 305 (55.4%) 373 (41.2%) <0.001

        Mitral Insufficiency 218 (35.6%) 263 (26.3%) <0.001

        Mitral Stenosis 43 (7.3%) 45 (4.7%) 0.03

    Tricuspid Insufficiency 47 (8.0%) 65 (6.7%) 0.362

Procedure Details

    Any CABG 419 (55.7%) 733 (56.9%) 0.614

        Any Valve Surgery 483 (64.2%) 665 (51.6%) <0.001

        CABG Only 265 (35.3%) 616 (47.9%) <0.001

    Valve Only 328 (43.7%) 551 (42.8%) 0.711

        CABG + Valve 153 (20.4%) 114 (8.9%) <0.001

    Reoperation 127 (16.9%) 221 (17.1%) 0.903
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POAF Control p value

        Urgent/Emergent Status 112 (14.9%) 145 (11.3%) 0.019

        Cardiopulmonary Bypass Time (min) 128 ± 46 117 ± 40 <0.001

Aortic Cross-clamp Time (min) 88 ± 34 84 ± 30 0.26

Intraoperative Transfusion (any product) 566 (75.3%) 817 (63.4%) <0.001

                RBC (# units) 2.6 ± 3.1 1.8 ± 2.6 <0.001

                FFP (#units) 1.2 ± 2.7 0.7 ± 1.6 <0.001

                Platelets (# units) 0.8 ± 1.0 0.5 ± 0.8 <0.001

                Cryoprecipitate (# units) 0.4 ± 1.0 0.2 ± 0.7 <0.001

        Intra-aortic Balloon Pump 96 (12.8%) 92 (7.1%) <0.001

Postoperative Details

        Postoperative Transfusion (any product) 522 (69.4%) 747 (58.0%) <0.001

                RBC (# units) 3.0 ± 6.5 1.6 ± 2.8 <0.001

                FFP (#units) 0.6 ± 2.4 0.3 ± 1.7 0.007

                Platelets (# units) 0.4 ± 1.6 0.2 ± 0.9 0.02

        Cryoprecipitate (# units) 0.1 ± 0.6 0.1 ± 0.6 0.096

    Reoperation for Bleeding 38 (5.1%) 44 (3.4%) 0.079

    Deep Sternal Infection/Mediastinitis 3 (0.4%) 4 (0.3%) 0.713

    Stroke 17 (2.5%) 15 (3.8%) 0.207

        Prolonged Ventilation (>24 hr) 194 (25.8%) 147 (11.4%) <0.001

        Pneumonia 74 (9.8%) 34 (2.6%) <0.001

        Renal Failure (all) 54 (7.2%) 20 (1.6%) <0.001

        Renal Failure (dialysis required) 30 (4.0%) 13 (1.0%) <0.001

        ICU Length of Stay (initial, median, hr) 66 (27-123) 43 (24-73) <0.001

        ICU Readmission 60 (8.0%) 24 (1.9%) <0.001

        Hospital Length of Stay (median, days) 8.1 (6.1-12.8) 6.0 (4.9-7.9) <0.001

    Hospital Readmission (30 days) 101 (13.4%) 169 (13.1%) 0.692

        Operative Mortality 36 (4.8%) 32 (2.5%) 0.007
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Table 2

Multivariate logistic regression model for independent predictors of postoperative atrial fibrillation (POAF). 

CI, confidence interval.

Variable Odds Ratio 95% CI p value

Age 1.04 1.03-1.05 <0.001

Caucasian race 1.8 1.17-2.75 0.007

Preoperative beta blocker 1.45 1.05-2.0 0.023

Valve surgery 1.39 1.03-1.88 0.033

Magnesium level 4.26 2.69-6.72 <0.001

Postoperative pneumonia 2.32 1.42-3.8 0.001
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