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Abstract
Background: Postoperative Atrial Fibrillation (POAF) is the most
common complication of open cardiac surgery related to prognosis
and morbidity. However, it is controversial whether POAF is associated
with excess mortality independent of associated risk factors after
cardiac surgery.
Methods and results: POAF was identified in 425 patients (34.5%)
of 1229 patients underwent isolated valve repair and/or replacement
operation. Patients have more chances to experience POAF if they
were older than 65 years old (p < 0.0001), Caucasian (p=0.0017), with
heart failure (NYHA Class >= III) (p<0.001), with hypertension (p<0.001)
or with peripheral vascular diseases (p<0.001). The unadjusted fiveyear survival rate was 82.8% for patients without POAF and 71.3% for
with POAF (p < 0.0001). An unadjusted hazard ratio for POAF was 1.85
(95% CI: 1.40 to 2.43). With a propensity score-matching model, in the
406 pairs of patients under adjusted survival analysis showed significant
lower survival rate in POAF (p=0.001) with the adjusted hazard ratio of
1.40 (95% CI: 1.01 to 1.92), compared to without POAF.
Conclusion: Our present study supported that POAF is
independently associated with an increased long-term mortality in
patients who had isolated valve surgery.

Introduction
Postoperative Atrial Fibrillation (POAF), the most common
complications of open cardiac surgery, can be a cause of adverse
effect on prognosis, including increased incidence of stroke, increased
thrombosis related diseases, prolonged length of intensive care unit
and hospital stay [1-4]. Although atrial fibrillation causes substantial
morbidity, it is controversial whether POAF is associated with excess
mortality independent of associated risk factors after cardiac surgery,
especially after isolated valve surgery [5].
Most often, POAF occurs 1 to 5 days after surgery and usually has
a self-limited course. Therefore, Postoperative atrial fibrillation has
been defined as benign, transient, and no consequence complication.
Several studies have shown that POAF was associated with short- and
long-term mortality after Coronary Artery Bypass Grafting (CABG)
with and without valve replacement [6-9]. However, several factors
related to postoperative atrial fibrillation also predict early and late
mortality, such as advanced age, severe heart failure, etc., which could
be confounding variables in establishing whether POAF results in
excess mortality [7].
The objective of present study is to examine the impact of POAF
on long-term survival of patients who underwent isolated valve
surgery with a case-matched cohort study.

Methods
Study population collection
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All isolated valve surgery patients without history of atrial
fibrillation between January 1997 and December 2007 in Texas Heart
Institute Research Database (THIRD) were included for this study.
This study was approved by the hospital Institutional Review Board.
Data was abstracted with the key words of “valve repair”, “valve
replacement”, and “atrial fibrillation”. Postoperative atrial fibrillation
was defined as patient who has a new onset of atrial fibrillation/flutter
of any duration between operation and discharge with a diagnosis
documented by physician. All cause of death was collected and
followed for up to 5 years. Patients without feedback were excluded.
All of variables were identified from database.
The risk factors that are associated with POAF included: Age,
Gender, Race, Hypertension, Congestive Heart Failure, Diseases of
the heart valves, Acute or prior Myocardial Infarction (MI), Diabetes
Mellitus, Peripheral Vascular Disease, Renal Failure; Pulmonary
Disease, Cerebrovascular Disease, Endocarditis, Overweight,
Smoking.
Survival was measured as time (in years) to either death or last
follow-up from date of surgery. All patients without follow-up data
were excluded.
Statistics analysis
Baseline characteristics were reported as mean with standard
deviation or as percentage of total patients in each group. Normally
distributed continuous variables were compared using student t-test
and Kruskal-Wallis test were utilized for continuous variables that
were not normally distributed. Chi-square tests were performed
for variables presented as percentages. Fitting a logistics regression
model with POAF as the outcome variable and all the baseline
variables in Table 1 as predictors, a propensity score matching
model was developed to adjust the baseline characteristic differences
between postoperative atrial fibrillation and non-postoperative atrial
fibrillation groups. Logistic regression and Cox proportional hazards
methods were employed to assess the unadjusted and adjusted
hazard ratio of association between occurrences of postoperative AF
and long-term survival rate. Survival was analyzed by constructing
Kaplan-Meier curves. All statistical analyses were performed using
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Table 1: Unadjusted characteristics for patients with post AFb and non-post
AFb.
Characteristics

No PostAFb

Post AFb

( n=812)

(n=434)

Unadjusted P
value
<0.0001

Age (>=65)

39.93%

64.24%

Gender (Man)

59.45%

57.65%

0.54

Race (Caucasian)

70.52%

78.82%

0.0017

Renal Failure

16.42%

16.94%

0.81

Pulmonary Disease

33.71%

38.59%

0.09

Hypertension

63.18%

72.24%

0.0014

Cerebrovascular Disease

5.10%

5.80%

0.56

Endocarditis

8.46%

6.82%

0.31

Previous valve diseases

87.44%

90.35%

0.13

Previous MI

7.84%

10.12%

0.19

overweight

54.85%

57.54%

0.39

Smoking

66.29%

67.53%

0.66

Diabetes Mellitus

19.28%

22.82%

0.14

Congestive Heart Failure

36.07%

44.94%

0.0024

Peripheral Vascular Disease

8.58%

13.41%

0.0079

NYHA Class >= III

72.76%

81.65%

0.0005

Figure 1: Unadjusted (Kaplan-Meier) curves for Post AFb and non-post AFb
groups of patients.

SAS (version 9.3, SAS Inc., Cary, NC). A p value less than or equal to
0.05 was considered as statistically significant.

Results
POAF was identified in 425 patients (34.5%) of 1229 patients
underwent isolated valve repair and/or replacement operation.
Patients experiencing POAF were general older (p<0.0001) and more
likely to be Caucasian (p=0.0017) compared to patients without
POAF. Furthermore, patients have more chances to experience
POAF, if they have more severity of heart failure (NYHA Class >=
III) (p<0.001), and/or companying with hypertension (p<0.001) or
peripheral vascular diseases (p<0.001) (Table 1).
Unadjusted survival rate
The mean follow-up for this study was 47 months. The unadjusted
survival analysis showed that the five-year survival rate was 82.8%
for patients without POAF and 71.3% for those with POAF. Kaplan-
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Meier survival analysis showed that there was significant difference in
survival rates between patients with and without POAF (p<0.0001)
(Figure 1). Logistics analysis revealed that POAF was a significant
predictor for long-term mortality (the unadjusted hazard ratio was
1.85, 95% CI: 1.40 to 2.43).
Adjusted survival rate in propensity-matched patients
A propensity score matching model (adjustment) was performed
by adjusting for the variables listed in Table 1. Overall, 406 pairs of
patients (94.6% matching rate) was matched with all variables which
has no significant differences (Table 2). The difference in the survival
analysis between patients with and without POAF remained highly
significant (p=0.0418) (Figure 2). Logistics analysis showed the
adjusted hazard ratio was 1.40 (95% CI: 1.01 to 1.92), suggesting that
patients with POAF has an about 40% higher risk of death than those
patients without POAF.

Discussion
The present study confirmed that POAF had a long-term impact
(up to 10 years) on the survivals of patients who underwent isolated
valve surgery with a case-matched cohort study, and suggested
that POAF might be an independent predictor for mortality in this
population.
It is well defined that the prevalence and incidence of atrial
fibrillation have been associated with an increased risk of allcause mortality in population-based studies [10,11]. However, the
conclusions for the effects of POAF on long-term survival still remain
controversial [4,5,9,12]. Although most of studies showed definite
association of POAF and mortality after CABG surgery few data
were available on the patients who underwent isolated valve surgery
[3,4,9,13]. Mariscalco et al. reported that POAF was not a significant
predictor for late mortality after isolated valve surgery without
adjusting for the risk factors [6]. However, Filardo et al. reported that
POAF was associated with the long-term survival rate after surgery
of aortic valve replacement either with or without CABG by using
propensity score to control the risk factors [4]. However, the patients
who have concomitant CABG were included in later studies, which
Table 2: Adjusted characteristics for patients with post AFb and non-post AFb.
Characteristics

No Post AFb

Post AFb

( n=406)

(n=406)

Adjusted P value

Age (>=65)

55.91%

62.06%

0.06

Gender (Man)

57.14%

59.11%

0.57

Race (Caucasian)

77.09%

78.08%

0.74

Renal Failure

16.26%

17.49%

0.64

Pulmonary Disease

38.18%

37.74%

0.83

Hypertension

67.98%

71.18%

0.32

Cerebrovascular Disease

5.42%

5.91%

0.76

Endocarditis

7.99%

6.90%

0.59

Previous Valve Diseases

90.64%

90.15%

0.81

Previous MI

8.87%

10.10%

0.55

Overweight

57.39%

56.90%

0.89

Smoking

67.49%

66.50%

0.77

Diabetes Mellitus

20.69%

22.66%

0.5

Congestive Heart Failure

41.69%

42.86%

0.72

Peripheral Vascular Disease

11.58%

13.05%

0.52

NYHA Class >= III

77.34%

80.79%

0.23
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Conclusion
Our present study supported that POAF is associated with an
increased long-term mortality in patients who had isolated valve
surgery. The contribution of POAF was independent of other variables
which are related to the mortality in these patients.
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might limit the independent contribution of POAF.
In the present study, age (>65 yrs), ventricular dysfunction and
overload, and peripheral vascular diseases showed more risk of POAF
after valve surgery. Multiple underlying mechanisms in POAF related
increased mortality had been proposed. POAF related dysfunction
of left ventricle, and/or embolus formation and consequence of
stroke might contribute to increased mortality after POAF [11,14].
Furthermore, the atrial refractoriness and subsequent generation of
re-entry wavelets, which might be due to direct atrial injury from
manipulation of surgery [2]. Therefore, multiple factors might be the
underlying mechanism for POAF after isolated valve surgery.
Our study provides evidence that POAF was associated with
long-term mortality after isolated valve surgery independently and by
matching the variables between groups. In our present study, patients
were selected exclusively with isolated valvular surgery, including
valve replacement and/or repair. The overall long-term survival rates
in patients with POAF were lower than those without POAF, which
is consistent with previous report [7]. Furthermore, a propensity
score model was performed to adjust the risk factors, which were
potential contributors in increased mortality after cardiac surgery.
The association of POAF persisted even after statistical adjustments of
confounding variables. There was about 40% increase in patients with
POAF after valve surgery, compared to patients without POAF. The
result is consistent with the results conducted on patient with aortic
valve replacement only, in which patient with POAF has about 40%
increase in 10-year mortality than patients without POAF [15,16].

Limitation
This study was limited as the general disadvantages of retrospective
study. The most common bias in retrospective study is to control
exposure of risk factors, especially formal exposure and condition.
However, in this study, a matched patient group was used to make
accurate comparisons between POAF and non-postoperative AF,
which provided strange evidences.
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